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PREFACE

Some thirty vears ago, the Station issued a slender bulletin describing plant pests
and their control, and gave it the title “A Spray Calendar.” It proved very useful
and was followed by many revisions, culminating in the present, “A Plant Pest
Handbook,” issued for convenience in two parts. Part I, Bulletin 344, deals with
Insects, Part II, presented herewith, is devoted to Diseases, chiefly those caused
by fungl, and to Injuries due to various causes other than insects.

For several reasons, the treatment in this part is somewhat different from that
in Part I. Herein are listed all of the troubles on plants cultivated in Connecticut
that have come to the writer’s notice. To that extent this constitutes a check list.
Fuarther, especially as Addenda, there are recorded certain scientific observations
from a more detailed and personal point of view. Thus, in the main body of the
book, the needs of the practical grower are more nearly served, and the record is
completed in the Addenda for those who study plant troubles from a more critical
aspect.

The arrangement is similar to that in Part I. The hosts are listed alphabetically
and imder each a description of the troubles found thereon is given. In case a
disease occurs on several hosts, the deseription is given but once, and then merely
mentioned under the other hosts, with reference to the first host. This reference
ts imdlicated hy “qv.” or hy “sce host,” The hosts and troubles are arranged alpha-
betically according to common names. For greater accuracy the scientific name,
where known, is given also in each case. The usual authorities are not included
after these scientific names as is done in most scientific handhooks. One of the
reasons for this is that the detcrminations given are the author’s and not those of
the scientist who first descrihed the species ot later changed it to another genus.
Therefore full responsibility is assumed for the names used, in case they are
incorrect or involve a matter aof judgment, in order 1ot to force this responsibility on
some one, possibly now dead, who might have used the same scientific name quite
differently, especially in the case of fungil. It has seemed best to be conservative
in the use of new names in the place of old ones and of new species, because of
the bias that often lies unrecognized back of these changes.

Under each host are taken up, first, the disecases caused by bacteria and fungi,
the common name of which is followed in most cascs by the scientific one in
italics. Following these come the common and scientific names of occasional
troubles caused by nematodes. The troubles listed under the general title of
Injuries follow under the common names alone. Some of these, as the viruses,
may possibly be due to living organisms and so some day should possess a scientific
name as well. Most of them, however, are injuries or possiblv in some cases dis-
eases (sometimes called physiological) that are due to unfavorable environments
of various kinds. The illustrations are merely to indicate the general type of
trouble that is caused to a host by a fungus or injury.

To the author's former teachers, the late Professors Burrill, Farlow and Thaxter,
due to the high standards they set and the ambition they inspired, he largely owes
what knowledge he has gained concerning fungi and plant diseases during the
forty yvears he has been studying them.

In conclusion he wishes to thank the various assistants who have at one time or
another heen helpful in collecting, determining, cultivating, spraying or observing
certain fungi and their injuries. These persons include E. M. Stoddard, Florence
A. McCormick, A. A. Dunlap. A. D. McDonnell and Mrs. William W. Kelsey,
present assistants, and W. R, Hunt, G, L. Zundcl, I. B. Bender and G. E. Graham,
Jormer assistants.

G.P.C
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II. DISEASES AND INJURIES

FUNGI (DISEASES)
Nature of Fungi

Although not so well Jnown to the casual observer and not so numerous as to
specics as are the insects, fungi are even more important. As parasites they are
important because of the injury they cause to a great variety of plants in various
ways and in varying degrees. Some true fungi, as well as the bacteria, cause
diseases of animals, and some of the worst infecticus diseases of man are due 1o
them.  The so-called virus diseases of plants, whose cause is undetermined, are
placed by some as duc to ultra-microscopic hacteria. Further, bacteria and true
fungi are useful in many manufacturing processes, especially of foods and bheverages.
They are also a great help in the disintegration of plant and animal tissuzes and
thereby in maintaining the fertility of the soil for future plant growth, upon which
zll animal life in the end depends.

In this publication slime molds and hacteria are included under the general term
fungi. These are all low forms of plants that lack chlarephyil, the green coloring
matter of the leaves of flowering and most other plants. Chlorophyll enables the
plants that possess it 1o manufactore out of the water of the scil and the carbon
dioxide of the air, in the presence of the sun, the food that they later use for
growth. Lacking this ability to form food directly out of inorganic matter, all fungi
must obtain it from organic matter, either from other plants or animals. They can
do this from either dead or living tissues. When 'fungi live on dead tissues they
are called saprophyles and when on living tissues, parasites, However, all fungi are
not merely Dr. Jekvlls or Mr. Hyvdes; some are bath, while others may be one or
the other according to the different stages in their life history.

Stages of Development

It is these different stages in the life history of a funzus that often complicate
tnatters. Many true fungi have such distinct stages in their development that they
appear to be two different kinds of fungi, until hy special culture or infection
methods they are found to be merely stages of the same fungus. The stages of some
fung! are easily followed by their sequence on the same mycelium, hut with others
only careful study reveals the various stages in their development. With many, their
dual nature has vet to be revealed and perhaps some have lost or have never
devek!_ped this dual nature. When two (istinct stages of a [ungus develop, one of
them is usually connected with an asexual and the ofther with a sexuval development,
as explained later, Often each of these stages has received a distinct specific name
under. a different genus, before its true nature has been determined.

All true fungi, however, consist of two very distinct stages—a vegetative stage
that has to do with search for food, and a reproductive stage that has to do with

their perpetuation as individuals, often through unfavorable periods of their
existence,



Mycelium. The vegetative stage is uvsually simple and consists in true fungi of
threads, usually branched and more or less divided by cross-partitions or septa ;:ﬂ_o
individual ecls, that ramify through the substances from which they obtain thel(li
food. These threads are usually single though they may be_more_qr less bunc’ﬁc1
together as tissues or hodies especiaily _when they f_orm.theu- fruiting stage. . _t:
vegetative stage, however, is generally hidden from sight in the medium on whlsc i
develops. These vegetative threads are known as a 7n33celur1:r and in a genera w‘;ll_v
correspond to the roots, stems and leaves of a flowering plant. In some caselsl tte
mycelium sends special branches known as haustoria directly into the host cells 10
obtain food. It is the enzymes or toxins that the _mycellum, directly or ll_'\dll‘it?:?’
produces that cause the disease, death or disintegration of the plant tissues n wineil
they occur. .

Spores. The reproductive parts of the fungus are known as spores af1i1d 't ese
correspond in a general way to the seeds, tubers, runners,-etc:,ﬁof the, OV\CI%I;[%
plants. Many fungi have several kinds of spores, developed at di erint tl(x:ies.t he
spores, or at least the fruiting bodies on which they develop, are the evident a !
conspicuous part of the fungi. For instance, the black. sooty mass 1n ciprn smu
consists entirely of spores while the conspicuous toadstools and shelf fungi are
fruiting bodies in which the spores are limited to deﬁrflte areas. o )

Spores vary greatly in size, shape and the manner in which they originate trom
the mycelium, Sometimes they are mmpl)_r cut off as special cells and at otheri
times they are more elaborately formed in special protective bodies. In genera
there are two kinds. Sexual spores, often ca.lled mature or winter spores. are
those that result from a more or less direct union of bodies corresponding to male
and female units and are similar to seeds in this respect. Aserual spores, some-
times known as temporary Or summer Spores, are prlocluced directly from the
myeelium without this fertilizing process. These function somewhat lxi‘ce tubers,
runners and cuttings. Each fungus has but one kind of sexual spores, if known,
but may have more than one kind of asexual spores. Few spores can he seen
individually except as magnified under the microscope, although n a 1')9(13- they
mav be the conspicuous part of the fungus. However, in certain parasitic fungl,
especially leaf spots, it is usually the effect or disease produced on the host rather
than the fungus itself that becomes most expdent to, the 'nake.td eve. .Whllt' the
mycelium and its effect on the host are taken mto c0n§1derat1on in describing f_ungl,
it is chiefly by the character of the spores and their production that fungi are

classified.
Classification

As is the custom in classifying living organisms, fungi are_classtﬁed here in
various groups such as classes, orde(s,_ families, genera and species, and sc_\m%txmz:is
varieties, hefore we come to the individuals upon which the classification is aileci
To all of these groups, according to thei_r re]ahor_xsths. _sc1ent1ﬁc names arT applied
to distinguish them. In this publication, in a 5em1-sc1ent1ﬁc.'populali way, i;e.rtnun%:
are roughly divided info the greater groups as'follows: Slime mo ds] or Myvaniy-
cefes. bacteria or Schizomyeetes, and true fungi or Fumycetes. The last gSToup_ can
be further divided, for our purpose, into .\Nater mol'ds or Phg'c_om:i_'cffe_.r. f:lé: r‘t:in.gl
or Ascomveetes, Imperfect fungi or Fungi {mperfech and Basu:l_u};ll t}s;mgl or Basidio-
muycetes. As these groupings and the tex_'rmnology that goes w:lt them gredus_edbjln
the special diseases discussed later, a brief statement as to each group is desirable

n. L
hell_i f}?il:r. ;f;éfcﬁzgosciemiﬁc name is applied to the stage of aqungus: when distinct,
that acts as a parasite, rather than to the mature stage, since the parasitic stage is the
one that is really important to the graower. 1f however,l tl&e mature stage is known,
even when saprophytic, this is indicated in the genera eSCI’l?tlm‘! of the fungus.
With rusts all stages are parasitic but when they OCCUThOﬁ two dichrent_ hosts. as
explained later, the name is applied to the stage on each host, and the relationship to
the other stage is indicated. ]

Myxomycetes, The siime molds are almost alllsap"of’%-‘f"es and so are of little
interest or importance to the practical grower oitl’ ants. They are commonly found
on decaymng vegetahle matter i wet p_laces orla. er l:'amy weather. They consist of
a paked. jelly-like, vegetative Imass oi protoplasm that can slowly creep up or on
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vegetation and then under dry conditions change rather quickly into dusty spore
groups of various types. The clubroot disease of crucifers and certain smothering
forms on grasses in lawns are the only forms mentioned here.

Schizomycetes. This group, bacteria, not only causes serious diseases of animals
but also of plants. Professor Burrill of Illineis, with whom the writer studied, was
one of the very first to prove that plants were subject to bacterial diseases, as shown
by his work on pear blight and other troubles. Bacteria are very simple forms of
fungi consisting of minute cells that separate from one another by fission (direct
division) or else adhere in temporary threads or masses. Under certain circum-
stances, within their own minute bodies, bacteria produce spores, which are much
smaller than the spores of fungi. These bacterial spores are more resistant to
uniavorable conditions than the bacteria. The enzymes or toxins produced by
bacteria help to destroy the tissues of the hosts in which they develop and secure
the food necessary for their existence. In this paper the term “bacterial blight”
is nsed to indicate bacteria on their different hosts. Some thirty species on over
fifty distinct hosts are listed. Most of these were originally described by Dr. E. F.
Smith of the U. S. Department of Agriculture or his assistants. )

Eumpycetes, or true fungi, Phycomycetes. These are the lowest form of the
true fungi and probably the first to develop. Thev usually grow best in water or
under rather moist conditions. Like all true fungi, they develep from threads or
a myeelium, but differ from the higher forms in that these threads are not usually
divided by cross-partitions or septa except where spore formation is taking place.
The asexual spores are borne singly or in numbers in a covering called a spo-
rangium. The sexual spores are produced in varicus ways by fusion of special
fertilizing threads resulting in one or more usually thick-walled permanent spores.
These are known as zygoespores when the fertilizing threads are very similar and
as odspores (contained in cell-like coverings called odgonfa) when the threads are
so distinct sexually as to indicate male and female bodies. Witk this group very
often the germination of the spores results in the formation of simple, animal-like
cells, zoospores, that swim around in water for a time before they infect their
hosts or dead matter to form a mycelium. The downy mildews, including the
specially destructive potato blight, belong to this group, as do certain of the fungi
that occur on insects. Professor Thaxter was one of the prominent investigators
of this group.

Ascomycetes. These are called sac fungi because their mature or sexual spores,
ascospores, are borne in hyaline sacks known as asci. These in turn are produced
in an open layer as in the leaf curls, are included in open cups called apothecia
(Discomuycetes), or are enclosed entirely in receptacles called perithecia (Pyren-
amycetes). These latter fruiting bodies may be simple or compound and be free
or more or less surrounded by the mycelium from which they are formed.
They may be embedded in their host or more or less free on its surface.
The fruiting bodies give protection and permanence to the spores borne in
them. The sporcs usmally ave liberated by special openings in these hodies upon
their maturity or at the seasen favorable for germination and infection of new
hosts. Besides the ascospores the Ascomycetes may produce various kinds of
temporary or asexual spores. These serve to spread the fungus te other hosts
during the growing season. Many of the imperfect fungi, discussed next, will
probahly be found to belong here as asexual stages when their life histories have heen
carciully worked out. When an Ascomycete has had its life history determined,
we irequently find that the jmperfect spore form is a parasite while the sac form
1s a saprophyte, as in apple scab and many leaf fungi. Besides the leaf curls and
cup fungi (usually saprophytes). this group includes ameng its prominent parasites,

scabs of apple, pear and willow, chestnut blight, black knot of plums and cherries,
and the powdery mildews.

Fungi Imperfecti. These are the imperfect stages of fungl wusually belonging
to the Ascomycetes or rarely to the Basidiomycetes. In other words their mycelium
in certamn stages produces only asexual or imperfect spores but in other stages
Ithe_v }j.ave finally heen determined, in some cases, as producing sexnal spores. The
imperfect fungi having similar appearance are grouped together artificially into
genera known as form genera, such as Fusarium, Fusicladium, etc. Many of these



imperfect fungi have never been sufficiently studied to connect them to a sexual
stage and so remain under their form genus. Probably many will never be con-
nected up to a genus having sexual spores. With certain of these form genera,
while one species may be connected with a certain sexual or maturc genus, others
may be connected with a different genus, as is illustrated by certain species of
Fusarium., On the other hand species of Fusicladium all seem to be stages of the
same mature genus. The connecting of the varions stages of a single species of a
form genus, thercfore, is often an aid to conmecting up the other species. Apple
scab, for example, is a parasite that injures the living apple leaves and comes under
the formt genus Fusicladium but studies have shown that it is really merely an
imperiect stage in the life historv of an Ascomycete known as Venturia that
appeatrs as a saprophvte on the old dead leaves. This discovery has lead to the
connecting up of other species of Fusicladium with other specics of Venturia.

With the imperfect {ungi, the manncr in which their asexual spores are pro-
duced divides them into distinet groups. In the first group, Afoniliales, the spores
are borne externally on the host in more or less evident and modified branches of
the mvcelium called conidiephores. In another group, Melanconiaies, the spores are
formed inside the tissues of the host. usually on little differentiated threads of the
mycelium, and ooze forth on the surface as viscid drops or tendrils. A third class,
S phaeropsidales, has the sporves produced in special covered receptacles of fungous
origin catied pyenfz and their so-called pyomiospores are lberated by a special
opening or pore at their top. In a fourth, Mycelia-Sterilia, and by far the smallest
group, the mycelium fails to produce any spores but often perpetuates itself
through special tuber-like bodies of mycelial cells called scleretin, or root-like
bodies called rhizomorphs.

Rasidiomyeetes. As far as we are concerned here, the hasidial fumgi (which
are characterized by having certain of their spores borne on pointed threads,
sterigmata. of special cells called basidic) can he classified into three goneral
groups. These are the Ustilaginales, the Uredinales, and the Hymienemycetes.

Ustilaginales or true smuts are all real parasites that attack the leaves, stems,
fruit and occasionally the roots of a great variety of plants, chiefly the grasses,
but rarely if ever occur on trees or shrubs. They are usually distinguished to the
naked eve by the black, smutty outbreaks that appear when their spores are
matured. A few, however, have embedded and light colored spores that are found
chiefly in discolored spots in the leaves. "The spores are usually single-celled
but there is also quite a variety of arrangements of those that are grouped more
or less permanently into compound spore hodies. They cause injury chiefly to
the cereals when their spores usually take the place of the maturing seeds. They
have only onme kind of permanent spores which on germinating usnally give rise
to a short thread or preomyeelivm bearing temporary. basidial spores which cause
the infection of the seedlings or plants with which they come in contact.
Onion smut and smuts of certain cereals like wheat, oats and barley arc the
injurious forms most commonly found in this state. Our losses in the cercals,
however, arc small compared with those in the large grain regions further west.

Uredinales. The rusts are somewhat similar to the smuts and on germination
certain of their spores, like those of the smuts, produce basidial spores on a promy-
celium. They are much more numerous and variable on the hosts they attack and
include trees and shrubs as well as herbaceous plants. Also they have a greater
variety of spore forms; some species have as many as four spore forms hesides
the basidial spores. They are even more strictly parasitic than the smuts or any
other fimgi. While botanists have succeeded in growing the mycelium or certain
spore stages of all the other groups of’fungi in artificial cultures in test tubes,
the rusts have resisted such attempts. Likewise they are the only fungi that may
have alternate, or different hosts, for the growth of their distinct spore forms.
"I‘hey are called hicteroccions (having stages on two different hosts, O-1 on one,
and I1-IIT on the other)} or awtoccious when all the stages occur on the same
“host. For instance with the blister rust there are the two stages that appear on the
white pine (O-1) and the two others (II-III) that develop onlvy on species of
Ribes (currants and gooseberries). On the white clover, however, all four stayes
appear, one after the other.

The spore stages are as follows: The O or pyenial stage appears first. [Its
function is not known certainly but it is supposed to be a spore ‘stage or to have

somet]}ing. to do‘ with fertilization. The so-called sporcs, spermatia, are small
bacterial-like bodies cut off from threads and usually enclosed in a sﬂecial recep-
tacle called a pycuivm or spermagoninm. The | or accial stage (constituting the
so-called form-genera of Caeoma, Accidium, Roesteliz and Peridermium) breaks
cut as opefl spore masses or sori Or is enclosed in a special elevated white cup
called a peridivm. The 11 or uredinial stage produces groups of the wredospores
that spread the rust to other leaves and plants during the earlier part of the
growing season. These spores are often similar to those of the I stage and are of
a temporary mature. Later in the scason comes the IIT or tefial stage whose spores
are called feleufospores, These are quite distinct, usually thicker walled and often
uniike the smgle—cellgd spores of the other stages, and .may even be composed of
two ot more cells. They are designed to carry the fungus over unfavorable periods
stzch as winter.

Hymenomycetes. The fnal class of the Basidiomvcetes that we need to consider
here are those that include the sheli fungi, toadstools and allied forms. These are
the highest jorms of the fungi as well as the most conspicuous as to size, form
and variety of their fruiting bodies. They result from growth of the incoﬁspicw
ous mycelia that develop in the living or decayed tissues of the hosts they inhabit
or in the humus in the s_oi_l. Their spores, usually of simple structure and appear-
ance. are formed on basidia developed on a hymenium or fruiting laver of united
fungous threads on_a definite iruiting body or sporophore. Varving according to
ch_ﬁerent genera, this hymenium covers the fruiting hodies with a plain surface
with teeth, clavate structurcs, pores or gills. Most of the species occur on the
grownd or on dead wood as saprophytes, though some groups or species are of
cons:clcre_lb_le importance as parasites. The toadstools and shelf fungi that‘occur
en the living bark and sapwood of trees are considered true parasites. Those that
]cause_d]ecay of the heartwood, while not strictly parasites, are at least somewhat
t?en?ltcljad e:’rs.ll:lktsh?;a}. they develop their {ruiting bodies only as saprophvtes on

Putata showing scah infection as a result of Thaxter's
original inoculation.  See page 230.



INJURIES

Troubles of plants caused by fungi, nematodes and viruses are classified in this
publication as diseases and those caused by insects and other agents as injuries.
We think of a disease as a more or less progressive trouble, generally caused by
some parasitic organism, and an injury as a more or less local trouble that usually
acts guickly rather than continuously, such as is caused by an insect chewing off
the tissues of a leaf. These are somewhat arbitrary classifications, however.
Some insects can cause diseases, as those that produce galls, and there are many
injuries that are caused by agents otber than insects. It is with these latter that
this section of the bulletin deals. They arc sometimes included under such terms
as physiological troubles or mechanical injuries.

Uunder the two hundred and sixteen hosts listed by common names in the headings
given below, there sre described, in more or less detail, about one thousand
froubles. Of these about seven hundred are caused by fungi, thirty to thirty-five
are probably due to viruses and gixteen are produced hy nematodes or microscopic
worms that cause swellings on the roots or sometimes discases of the leaves, Al
of these can be called diseases. The remaining, some two fwndred troubles, are
classified as injuries, in spite of the fact that in some cases they might be considered
by others as diseascs, though not caused by fungi, insects or other animal parasites.

Causes of Injuries

The causes of these injuries are of great variety, being agents or factors detri-
mental fo the normal vigor or appearance of the plants or to their various organs
or tissues. They may be roughly classified under the following terme: animals
{including man), autos, chemicals, cold, drought, dust, electricity, excavations,
{fertilizers, fillings; fire, frost, fumes, gas, hail, heat, ice, lightning, oils, pruning.
salt, smeke, smothering, snow, sprays, sutl, water and wind. All of these at one time
or another have been called to our attention as causing injuries, hut it s not necces-
sary to go into detail at this place concerning them. They are factors, hawever,
that need to be taken into consideration when the cause of a plant trouble is not
shown to be a fungous parasite or insect. Special mention of them is made under
the varicus hosts upon which each particular injury has occurred. We can consider
here only two of these causes and their resuiting injuries,—celd and heat, or the
extremes of temperature as they affect the health of plants. These are apparently
the most comman and mast injurious of the troubles listed above.

Injuries Cansed by Cold

Cold injures plants chiefly in two ways—Dy the so-called winter injuries when
the plants are in a dormant or semi-dormant condition, and by early or late frosts
when the plants are in active growth., Winter injuries vary greatly in the amount
of damage that occurs to different species of plants but are especially severe to
those grown out of theit natural surroundings. Some species are severely injured
in very cold winters and are usually those that are normally grown in a warmer
climate. Others are less severely or not at all injured by the same degree of cold
and are usually those that are natives of that region or of srmiiar" regions. Culn-
vated and fertilized trees, especially if fertilization and cultivation 1s continued
late in the season so that the tissues are not properly maj‘.ured before cold weather
sets in, are more subject to winter injury than are the wild species. .

Man js anvious to grow a great variety of plants out of their natural climatic
conditions and these maturally suffer most from winter injuries. Trees and shrubs
are more subject to injury in this respect than are herbaceous plants since the
latter, i tender, are usually properly protected or are limited to greenhouses.
Nurserymen, however, have learned largely by experience what wo_od;~ species can
stand winter conditions in various regions, and eventl'lally they limit their stock
to those species which escape injury in the normal winters. There are, however,
always some species on the border line that are subject 10 mjury, especially in very

cold winters. . . Rl 1
There are a great variety of ways in whic ﬁ:ﬁes and shrubs show these winter
injuries, such as blackened sapwood, injured or killed cambium, death of twigs and
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branches, cankers on the limbs or at the base of the trunk, inj

side roots, death or injury to the leaf and flower buds. T’he :Jggzgngg g?a\i;tag- 91:
the soil esp_ema]ly at the base of the trunk and the absence of snow or other muléh
for protection have their influence as well as has the severity of the cold. In this
state, frultatrees, especially peaches, are apt to suffer if the temperatu‘re drsbs
below —I0° I Also the exposure as to hifl sides and valieys and the varieties of
frmt trees growh are important factors. All winter injuries, however, do not come
from unusually cold weather. Mild, warm, winter days that tend to start sap
circulation, followed by a sudden drop in temperature, though not severe, may also
cause trouble. A not uncommon type of winter injury to e»‘ergreesls.'espécialiy
Conifers, occurs when warm, carly spring days come before the frost is really out
of the ground. Then there results a scorch of the leaves, sometimes called winter-
scorch. The l_eav:es lose their moisture before it can be replaced by the roots
because of their inactivity in the still cold or frozen seil. As to herbaceous per-
ennials, of course, winter injury is limited to killing or injuring their underground
parts so that their growth the following season is abnormal,

On the other hand, {rosts, coming late in the spring after Jeaves and blossemis
begin to grow, may kill these or cause injury to certain of their tissues or organs
such as epidermis, chlorophyll, petals, anthers or styles. Moisture on the fruit may
result m_l_oca! russeting in frosty weather, Early set vegetables are also often
severely injured or killed by such frosts. Likewise early frosts in the fall oiten
cause harm to crops not yet matured or harvested. When one does not know that
frosts ‘have occurred .or is ignorant of their effects on certain plants, he may be
confused as to the cause of the trouble. ' Y

Injuries Caused by Heat

Heat, the second serious trouble of plants, shows its effects in a variety of ways
—scorches, wilt of leaves, death of plants or their tissues, baking and dropping of
fruits, prematuring and abnormal hlossoming of vegetables. Sometimes the trouble
is the direct result of the heat, but wsually it is an indirect one resulting from lack
g;d}jossl off »\lxlater. Scorch of leaves is often of this nature when mugey days are
101}ge;e3;iodo Oc}\VE(c)It [géyl;nght hot days or when very dry weather accompanies a

t has seemed to the writer that if man could control the weathe
away with most of the troubles of his craps. It is thiese variations orf }:ﬁe“:.g:;;[hgro
combined with insect and fungous pests which are largely regulated by it, that he[p'
to make agriculture so interesting and at the same time so uncertain or even
hazardous as a method of securing a livelihood.

PREVENTION OF DISEASES AND INJURIES

In the control of discases. since they are caused largely hy parasites, the methods
n}ust aim to prevent the particular parasite from getting a start on a particular
grant‘; ar;g, it ;t does start, to prevent its spread to other parts of the same plant
T tm?:bler- E)_anl(tjs. This is especially true of fungi, which cause three-fourths of
s e hoist isted here. Onc_e a fungus, through its spores, gets mmside the tisstes
bost Han oo no Ere_atment will kill the fungus without killing the tissues of the
pfapaqatiosr:urg?llphe 1'2}{?;:311@;1 with ceé‘tam spray treatments one can often prevent
anﬂtt‘eatments e £x largelyp(ljal;isv eix?ive%o ltmit the spread somewhat, Therefore
and T;Ot‘;ieoé}it’;f hand injuries usually come on suddenly, rather than continuously,
i sc: UI' mdor_e difticult to remedy, One must foresee the trouble as likely to
e en‘jov O:atgl it }?f’g by some special treatment that ordinarily the plant does
e 1 the whole the discussions given here relate chiefly to preventive

ments against diseases rather than against injuries.

Disease-free Seeds and Plants

Sometitnes fungous diseases ied i
are carried in or on the seeds or plants when th
are first planted. They may carry a fungus either by the mycelium that has aIreaEg



gained entrance into the tissues or by the spores merely mechanically attached to
the tissues but ready to gain entrance under favorable conditions. This latter con-
dition is especially true of seeds which upon their germination may faver infection
by the attached spores. So the first step in controlling fungous diseases is to use
seed and plants that are grown under conditions free {rom the fungi that are
ordinarily troublesome to them. This is especially desirable in varieties that are
known to be very susceptible to certain diseases.

In the case of grains, certain smuts gain entrance through spores that have
already partially infected or are mechanically adhering to the secds. It is much
more desiralle, therefore, to obtain seed from fields where smut is not present or
at least not very evident, than from those where it was abundant the previous
season. Likewise certain vegetables, such as celerv with late blight, are knowa to
carry disease through infected seeds. With perennial plants, it is much safer to
avoid trouble by the use of bulbs, corms, tubers, ete, that come from felds or
regions where there was no infection. Sometimes this infection can he discovererd
by a careful examination of the stock to see if rot, sclerotia or some fruiting stage
shows. In some cases seeds or bulbs have been treated before distribution to
guarantee a greater freedom from certain troubles. In other cases, as with mnsaic
on potatoes and raspberries, certified tubers or plants are sold from-fields where the
absencte of these troubles above a specified amount has been verified by inspection.

Immune and Susceptible Varieties

On the other hand, some species and varieties, especially horticultural ones, are
known ta be more resistant, and some more susceptible, to certain fungous diseases
than are other varicties and species wsed for a similar purpose. Unless one nceds
a particular plant for special reasons it is better to use the more resistant varieties
and to avoid those that are known to be especially susceptible. It frequently occurs
that the susceptible variety of a food plant is more tender and better in eating
guality, or in case of a flowering plant, has more beautiful blossoms, The grower
naturally prefers these qualities and therefore runs his chances of trouble as regards
disease.” There are, however, many susceptible plants in which these desirable
qualitics are wot 5o prominent. and therefore it is better on the whole to omit them.

Piant breeders are constantly increasing the number of plants resistant to definite
diseases in which they retain or build up the factors of resistance. Experience has
taught the grower and {urther cxperience will add to his knowledge, so that he
may know what varieties of greenhouse plants, and to a less extent of those that
are grown out of doors, are strongest in their resistance to certain diseases.
Orchardists already know that Mclntosh is a varicty of apple that is especially
susceptible to scab, but since it is a very desirable variety, spray treatments have
been developed for its protection against this fungus. On the other hand, spraying
is much less cffective on Wealthy, which is very susceptible to rust. Where rust
cccurs seriously it is therefore better to omit such a variety.

Special Protections

Another way in which we can help to avoid trouble from plant diseases and
injuries is by special care as to when, how and where the plants are grown. The
following precautions are indicated as examples.

Mulch. Mulch, either smow, leafl or earth, is often the means of protecting
perennial plants, especially trees and shrubs, against winter injury. Snow in severe
winters is often protective in this way. It 1s sometimes iound that on hills where
the wind has blown the snow away, the injury to orchard trees, especially at the
base and roots, is more evident than in another orchard where the snow has
remained as a protective layer. Likewise in severe winters, injury on certain shrubs,
such as privet, merely exteads down to the snow line. Other less hardy shrubs,
such as box, and cerfain evergreems, sometitmes have to have special coverings to
protect them from severe winter weather. In the orchards, especially peach, the
prowers often protect the base of the trees by a dirt mulch to prevent an open
space between the trunk and the surrounding earth in which water might accumu-
late and in severe weather cause a girdle tvpe of injurr.

Rotation. Another form of protection is hy rotation which helps prevent the
accurpulatwn in the soill of diseases such as Fusarium, which are harmful to
certain crops if grown continuously. Any crop grown continuously on the same
soil tends to increase ifs diseases through the accumulation of spores, etc, from
the dead tissues that remain on the fand after the crop is harvested. Rotation to
a different type or species of plant, thercfore, is a wav tp help avolid wnusual
troubles of this tvpe. -

Clean culture. Special protection by elean culture is another way of lessening
plant diseases. Clean culture not only keeps down the weeds, thus allowing the
crop to get all of th_e available fertilizer and moisture, but it also helps to get rid
of the insects, especially lice, which might carry the germs from the diseased to
the healthy plants. 1t also helps to keep out those weeds that may develop special
fungous discases, which can in turn spread their diseascs to the clasely related
cultivated crop. .

For example, clubroot can develop on certain weeds and so be a menace to
enltivated crucifers planted there, even if the latter did not bring in the clubroot
themselves. Likewise the downy miildew of spinach is the same or so similar to
the mildew common on lamb’s quarters that there is a chance that the oospores
commonly developed on the latter can carry the trouble over the winter and
hecome a source of infection to the spinach when planted on the same land.

We do not know enough concerning the relationships of these weed fungi to
thase of similar fungi on refated cultivated crops to be sure how much effect they
have in starting trouble on the latter. Perhaps special strains in time mav also help
to start new diseases on the cultivated crops hecause of their relationship.
_Final];«, clean culture includes gathering up and destroving the infected plant
tissues in the {all to lessen the chances of infection the following vear from spores,
sclerotiz or mycelinm, especially when the sume perennial plants come up or annuals
of the same or similar type are to be planted again.

Fertilization

Fertil_izers of the chemical type are apparently safer to use, so far as discour-
aging disease germs for the succeeding crop on the land, than are those of organic
origin, such as animal manures, fish-scrap, ete. This is especially true where the
manure is not well rotted and came from animals fed on infected refuse from a
discased crop similar to one that is to be planted next on the same land.

Apparently acidity of the fertilizer may alse have something to do with cerfain
troubles.  For instance, manure from animals that have heen fed with scabby
potatoes possibly might carry the germs of the scab as well as furnish an alkaline
fertilization in the soil. Likewise such manure is very favorable for the develop-
ment of the scab already there or carried in by the seed tubers. A chemical fer-
tilizer, such as lime or wood ashes, would also he favorable for the development
of scah hecause of the alkaline peaction. Lime, on the other hand, is uscd as a
Temedy for clubroot of crucifers because its alkalinity helps to keep down iniection
from the germs of this sime mnld.

An acid soil or an application of an acid fertilizer is fikely to invite injury to
the roots of certain plants, cspecially seedlings, by favoring development of the
Rhizoctonia fungus. A sod or a green mulch crop plowed under but not thor-
oughly rotted hefore the planting of the crop often will favor bacterial injury in
certain plants, especially in a wet season,

Some persons seem to think that a well fertilized crop is less likely to develop
fungous troubles than one poorly fertilized. My opinion, on the contrary, runs
in the_oppomte direction. Good fertilization tends to develop lfuxuriant vegétation
and this is often of soft growth in contrast to that of the slower, hard growth of
the .nporly_fertlhzed plants. This soft, quick growth with iaverable moisture
conditions is more readily attacked, weather conditions being equal, thay less
luxuriant, poorly fertilized growth. For instance the auther has known greater
imjury from brown rot on peaches stimulated to luxuriant growth by nitrate of
soda than on those not so stimulated. This was partly due to the softer and Jarger
growing fruit, hut was also due to the denser f{nliaze favoring infection because of
more moisture for a longer time on the fruit in damp weather, i



In a diffcrent way injury rather than disease may result from continuous or late
fertilization and the manner of its application. because the fertilizer favors late
growth and subsequent winter injury and if applied too near or too strong, may
have direct injurious action on the seeds, leaves or roots.

A way of stimulating growth of trees that have been injured by drought. cold.
or other causes is the crowbar method of fertilization that is coming more and
more into use. This *consists of driliing holes, at regular places around the tree,
by means of a crowbar that is driven down twelve to cighteen inches, as needed.
A large handful (about one-guarter pound) of a complete fertilizer is then placed
in each of the holes and is washed into the soil by means of a garden hose. A
4.8.4 or a 5-87 fertilizer, as most available, may be used, though some seem to
prefer omte higher in nitrogen. I'rom two fo twenty-five pounds, according to the
size of the tree (two to thirty-six inches in diameter), may be used. Some tree
men use even larger amounts for very large trees. From eight to sixty holes can
be made. in a zigzag way, beginning just beyond the spread of the branches and
running in about two-thirds of the way to the trunk. It is preferable to use this
fertilizer early in the year, before the first of July, to avoeid possible winter injury
{rom late fertilization.

Watering

Most fungous diseases develop and become bad because of moist or wet weather.
This is usually bevond the contrel of the grower. In the greenhouse or on farms
where some special irrigation system is used, or where the grower uses a hose
out doors. he may be entirely responsible. Just as lack of rain may be a drawback
to a good growth of plants, injudicious watering by artificial means—use of too
much water or at inopportune times—may prove just as bad by favoring fungous
diseases.

Greenhouse men are apt to use water too freely. This is because they have found
by experience that free watering at the right time develops the most [uxuriant
growth and blossoms of certain plants. At the same time this optimism of the
grower favors the development of fungi as well, if they happen to he present in the
house and especially if susceptible varieties are used. Consequently the wise grower
is the one who watches for any signs of disease and who uses water more or less
moderately as needed. This is especially true of the use of water on the leaves,
particularly when conditions are not favorable for its drying off fairly quickly.
Larly or late watering on bright days is not so likely to develop sunscorch of the
leaves as watering in the heat of the day. Late watering, however, if the water does
not dry off during the vight, favors infection from fungi. So the season and the
time of day, as well as conditions of moisture and air drainage, have to be taken
into consideration in watering. In dry summer weather occasional heavy drench-
ing of the soil is apparently better in preventing drought injuries than more fre-

quent light watering.

Seed Treatments

We have spoken ahout the use of clean seed as a method of securing a crop less
likely to develop serious injury by fungi. On the other hand, we do not always
know the origin of the seed or its freedom from discase germs: or cven if we do
know that it comes irom a diseased crop we still have peed for its use. These
conditions give rise to the use of seed treatment to kill the spores or to kill the
badly infected and weakened seed.

Treated seed is not so desirable as disease-free secd since sometimes the treat-
ment has 1ot heen sufficient or its efficiency has heen so great that imjury is done to
the sound seed itsell. The time has unot come when freated sced generally is avail-
ahle in the market. The grower of seed rather than the buyer is the one who should
know whether or not the secd needs treatment. Usually, however, it is the buyer
who treats it for his own protection in growing a subsequent crop. Sometimes the
buver treats seed which does not need treatment and so is not benefited. A good
rule is not to treat secd unless it looks suspicious or the grower has had trouble
from similar seed that he can trace to a seed-borne discase.

Formatin, hot water, copper sulphate, corrosive sublimate have in the past been
favorite types of fungicide for seed (also butbs, tubers, etc.) treatments. Alore

recently, organic forms of mercury. including various commerciat speciallv-named
brands, acetic acid and dusts of various tvpes such as copper salts, mercuric com-
pomds and formalin, are coming into use. The type of the fungicide, the length of
treatment and the character of the seed have all to be taken into consideration to
secure the most harm to the fungous germs and the Jeast harm to the sced treated.
Commercial preparations usually indicate in their literature the method of treat-
ment and the kind of plants to be treated.

Secil Treatments

It is not- usually advisable to treat the sced for a disease if the same disease is
carried in the soil where it may later affect the seedlings or the growing pll:mt
Hence the need in some cases for soil treatment, especiaily when the disease is in
the soil and is not carried there by the seed. Recent experiments, however, with
sced treatments for damping-off troubles, such as Pythivm and Rhizoc,:tonia
especially with dusts, seem to indicate heneficial results in preventing these tronbles,
ever, ;1prgal-ent]y. when the fungzi are in the soil rather than in the seed, Pel'h;tp:
the fungicide adhering to the seed acts as a sort of soil disinfection around the
germinating seed for a short distance and thus secures this effect.

T}}e. writer helieves that for such trouhles the best results are secured hy
fungicides in the soil itself to kill or limit these damping-off fungi. Steam has
been used in greenhouses and seed beds, especially tobacco seed beds, for this
purpose. The treatment is usually severe enough not only to kill most of the fungi
anel their spores but also to kill the weed secds and so help in the matter of
woccfmg. Pans or rakes for enclosing the steam in the sail are used. These psually
require a treatment of twenty to thirty minutes and at high enough pressure 75
to 100 pounds, to force down into the soil six or more inches heat sufficient to
cook potatoes buried at that depth.

Formalin has been used to kill fungi in the soil for several different diseases in
the state, such as onion smut, black root rot of tobacco, wilt diseases of lettuce
and damping-off fungi. While formalin, 1 or 2% in water, is used at the rate of
ene gallon to half a gallon per square foot of surface of the sopil treated, it is, as a
rule, not quite so effective as steam. It gives fair results in killing weed seeél and
is usually cffective as a fungicide. When the 1% formalin is used, at the rate of
one gallon per square foot, the water has to be applied gradually to allow it to soak
mto the soil; otherwise the ground becomes waterlogged. A 2% formalin with
less water is preferable, as a general rule, because it becomes more quickly
absorbed. However formalin stays in the soil so long before it is dissipated that
ten days should be allowed before planting seed or fourteen days before setting
plants. even when the soil has been stirred later, to facilitate escape of the fumes
and ”thus prevent injury to the plants. Recent experiments with “formaldehyde
dust” gave very favorable results.

_ The writer has not been very successful in treating soil with commercial prepara-
tions oi organic mercury compounds because of the injury that often results to the
plants when the preparation used is strong enough to kill the fungi. On the other
hand we have, in flats and beds for damping-off troubles, used various forms of
acetic acid with as good results as those obtained by formalin or steam. (See
?Statement‘ under Spinach.) We have also advocated in some cases the use of
tiggdeau‘.\ on jche soil and on the plants as they emerge from it as an extra precau-
agamst certain troubles both of seedlings and perennial plants.

Spraying-Dusting

A .1;:']1]-:3?1315;11f-‘“;“11a; practice in preventing fungous troubles is spraying or dusting.
o e t}‘;at‘“ tum.lmrles have been uscd in one form or another as sprays or dusts.
abe ; stand out as the hest and most frequently used are copper and sulphur
i : ous torms. Bordeaux mixture, 3 combination of copper sulphate and lime
nz water, onie of the oldest fungicides, has proved to he one of the best. On certain
plants, however, such as apples and especially peaches, spotting or rusting has
result_cd and has limited or prevented its use, while on potatoes, cucurbits, gra eg
etc., it has not been supplanted by any other spray. ’ » ETERES:



Sulphur as a dust, especially in greenhouses, and later as a spray, and potassium
sulphide as a spray are also among the early fungicides. More recently lime-
sulphur has been used in orchards especially, and still more recently various formas
of very finely divided sulphur, under various commercial names, are gaining
prominence both as sprays and dusts. . .

With any of these fungicides the difficulty is to obtain one that w:l_[ kill fungous
spores and not cause injury to the host. Usage only can determine what will
eventuzlly prove the most successful in these respects with dxffe.rent ‘plants.

The third factor of success, besides its fungicidal value and its harmlessness to
the hosts, is the ability of the fungicide te stick to the plant tissue to which it s
applied. As a rule Bordeaux mixture has been better than either sulphur sprays or
dusts in this respect, though with the finer and more recent sglphur products better
results are being obtained than formerly. However, it has often been found
necessary to use some additional substance te act as a sp_re‘acler and sticker fpr the
fungicide. This has been especially true with the fllﬂglCI.dCS thzg.t are applied to
smooth or glaucous surfaces. Resin-Bordeaux, molasses, oils, various soaps, casein
and other substances have been used for this purpese. For small garden and
areenhouse work we have found nothing better than a commeycia] preparation
known as potassium-oleate used in paste or liquid form and added in small amounts
to the fungicide, especially to Bordeaux. ) )

Sp far as the chemical factor of a fungicide is concerned, a special one is not
necessary for each different discase as seems to be the case with animals. This is
apparently due to the fact that a fungicide is valuable only to prevent the germi-
nation of spores and their gaining entrance futa the plant tissues. The reason some
spores are more easily killed than others is due to the greater protection of the
walls of some tvpes rather than to any particular difference in the action of the
fungicides, )

Other factors in successful treatment ‘of plants against fungous attacks relate
to the time, frequence and method of application of the fungicides an the tissues
of the plants through which infection té'tk(‘s place. The treatments, of course,
should start just before and during the time when _the fungous spores are active
in their germination, This means-in some cases spraying or dusting duting a limited
period; in other cascs more continuous treatments; in stil] ot_hers. later treatments.
For instance, a dormant spraving just before the buds open is usuaily suflicient to
contro! peach leal curl. Dormant and several leaf sprays are necessary to control
apple scab on susceptible varieties, while for thosc not very susceptible to scah
less frequent sprayings or dustings usually suffice. To combat apple rust on suscep-
tible varicties, a continuous coating of spray during the period of susceptibility for
several weeks on both the emerging and the older leaves aud even on the fruit may
be required. i . .

The spray should be used on the new growth that 1s put out during the 1‘)er=0d
of susceptibility and should be renewed as well on the older arowth when it has
been washed off. Likewise the manner of spraying, that is, how thoroughly it s
done, has much to do with success. Successful spraymg usua_[l_v requires go_od
nozzles to thoroughly coat the tissues of the plants and pressure high cnough to give
a fme mist to settle on all the susceptible suriaces. A drenching that allows the
spray to run off is not good,

At the back of this bulletin are given directions for making fungicides, For any-
one who wishes general direction for treatment of comimercial orchz}rd’s, both for
fungi and for insects, the use of the Station’s and the Extension Service's literature
on the subject is suggested. In the Station’s hotanllcal.dcpartment: E "\'i ?wrlriar(l.
who has long been interested in the control of frait diseascs and injuries, is a]w_a_vs
willing to give advice on special and general problems of thig nature. In a similar
manner, Dr. A. A. Dunlap- will give advice on treatments against troubles of
vegetahles.

DISEASES AND INJURIES OF CULTIVATED PLANTS

ALPHABITICALLY AppaxaEn Accornixg to Hosts

Black mold. Macrosporunn sarcinactorme. Apparently this imperfect fungus
is uncommon and does not cause much havoe in Comecticnt, though in one voung
field where it was found the seedlings were doing poorly. It is probably the same
species as reported here on clover, g.7., although Alfalfa is said to be the host for
two other Macrosporiums found in the United States. This one has recently heen
placed under the genus Thyrospora.

Downy mildew,  Pcronespora irifeliorman.  This fungus forms a grayish-
purple growth on the young shoots and under side of the leaves of Medicago sativa,
causing the tissuyes to turn vellow and then brown or purplish before dying. It
devclops in wet seasons when the plants make a rank growth. As vet it is too rare
in this state to be serious.

Leaf spot, Psendopesiza medicaginis. A fungous disease that hecomes caommon
on the leaves, first showing as small, brownish-purple spots, is thiz Ascomycete
which forms eventualiy a minute, disk-like, fruiting pustule on the upper surface of
eacl spot. The leaves turn yellow and often drop off.

In wet seasons it is often serious but there is no very efficient remedy.. Cutting
ficlds early_rather than late and planting new fields as old ones run out may help.

Rust, Uromyces medicaginis, This rust has been found here only twice in
aifalia fields and then it was so scarce that it caused no evident harm. It has been
reported on this and other species of Medicage usually further west.  Arthur
reports the O-1 stages as uncertain, though some writers claim the rust is heterge-
cious with the preceding stages (0-1) on Euphorbia Cyparissias. We have found
only the II-1I1 stages as small, dusty outbreaks on the leaves, the former light-red
amdl the latter dark-red in color. The rust appears fo the writer to be closely related
to the red clover rost with which it was associated in one of the fields.

White spot. This shows as numerous white, oval to longer. irregular spots
chicfly at upper end of the leaves. It is usually scattered in spots throughout the
field. The cause is doubtful but may be due to thrips.

Yellow top. This is usually due to drought conditions ar to hot, dry weather of
[jn;iltwl duration. It may he forthered by root injury or by type of soil in the
held,

Almond (Flowering and, Nut)

Brown rot, Mouitiv ciucrea. The flowerine almond, Prunug alandulosa, i late
spring mity show dead leaves and branches killed by this fungus, often with little
evidence of the fruiting stage. Where serious, two or three sprayvings with L. & S.
or Bordeaux, used in time, should control the trouble, See Cherrv.

Scab, Cladosporiim carpophilum. This occurs on the fruit and voung stems of
the nut-bearing almend, Amvgdalus commanis, rarely grown here. See Peach.

Amaryllis

Undetermined trouble. Our only recorded trouble on the plant known as Giant
American Hybrid Amarvllis (Hippeastrum sp.} occurred in a greenhouse where
complaint was made that & diseasc injured the fower peduncles so they became
one-sided. Purplish-red spots appeared, particularly on the leaves when they
reached a considerable size, and especially at the sides and tips, with a vellowish
discoloration extending into the normal green tissues.  Similar small, diseolored
spots also showed on the hulbs and the disease may have started from these. \While
it seemed to be caused by a. fungus, we were never able to find a2 mature {ruiting
;lagﬁt(! ostablish its identity. We should like 1o receive further specimens of this
rouhle,



Bitter rot, Gloeosporium rafomaculans (. fructigentm.) This trouble of Pyrus
Malus is not so important here as it is farther south where it is often very de-
structive, With us it causes occasional rotting” of the ripening or stored fruit
but has not heen seen in cankers on the limbs. The rotted tissues show the char-
acteristic, sticky or dried, pinkish, concentric spore masses. The Gloeosporium
stage is formed in a scmewhat similar manner on a variety of other hosts: those
noted here are apple, currant (red and yellow), grape, horsechestnut, Palm, pepper,
privet. The mature stage, a sac-fungus known as Glomerella cingulata, on certain
of its other hosts sometimes appears later than this conidial stage.

Ordinary spraying takes care of the trouble here.

Black rot. Sphaeropsis malorum. Black rot causes the maturing fruit to turn
brown, then black with more or less evident spare pustules. On the leaves it forms
small, brown spots and on the branches, dead areas or cankers. It also occurs on
a great variety of hosts, chiefly on the branches, often as the result of winter or
other injury. Besides on the apple, we list the fungus here on caks, pedr. pine
and quince. Its asco stage, found on the dead tissues, has been determined as Pliy-
salospora Cydoniae. We have not yet found this stage.

Resides the hosts on which this fungus has been definitely listed here, we have
collections of Sphaeropsis on the following hosts: Amygdalus Persica, Cratacgns
Oxyacantha, Hedera hefiy (determined by Thaxter as Sphaeropsis hedericola),
Morus alba (called 5. Aori by some), Ulmaus americana, (also called §. Uhmii ot S.
wimicola) and U. pumila, on the branches of all except Hedera on the leaves. On
these specimens, the fungi seemed to have been acting as saprophytes rather than as
parasites, but further study as to their nature and identity is needed. See also
Walnut.

\With fruit trees, we recommend spraying as for scab and with these and other
trecs the removal of all injured and dead branches.

Figure 13 Apple Froure 15, Apple
European Canker Sooty Blotch

Blister canker, Nmnnndaria discrcta.  This trouble was first called to the atten-
tion of orchardists by Fasselbring in Iilinois in 1902 while the writer was working
with ltim on apple discases. We have never certainly run across it in Connecticut.
Thaxter in March, 1880, collected specimens at Greens Farms, although he did
not mention it in his Reports. This fungus is said to he rather serious in some
orchards, especially in the Mississippi valley, and to cause somewhat sunken,
reddish-brown cankers in the bark from which in time there may break through
the evident, saucer-shaped, fruiting bodies, about a quarter of an mnch in diameter,
of this Ascomycete.

Brown rot, Monilia cinerea. This occurs occasionally on ripened fruit, Sce
Cherry.

Crown gall, Bacteriton tumefaciens, Tt is seen on nursery stock ; apparently it
does little damage in the orchards. See Rose.

European canker, Nectria galligena. Sce Birch. (Fig. 13).

Fire b}ight, Bacil{us amylovorus.  Apparently this bacterial disease is not so bad
here as in some regious. It confines itself chiefly to killing young twigs in late
Epnm}z) and early summer. In a few cases it has been seen on the ripening fruit.

ee ear.

Fl'-"l]it spot, Phona pomi. makes small, dark-colored spots in the skin of the fruit
and in light gkinned varietics often shows a reddish border. In wet seasons it may
he bad and extra later sprayings be required, as for scab, for its control.

Heartwood rots, {"a-ﬁm: igttiarius, Hydmon septentrionale, Pleurotus ulmarius
Polyporus admirabilis, P. galactinus, P. spumens. In the well tended orchards,
hegrtwood rots ar¢ not serious, but in neglected orchards often the whole interior'
of the tree is destroyed by one or another of the above, large Basidiomycetes
The {fruiting stage, however, is not alwavs found. l

Where necedsary, the owner should clean out the decaved wood and allow proper

(ﬁl;’lainagc and ventilation, or if desired, secal tight with some recognized cavity
er. i ’

Powdery mildew, Podospharra lencotricha. This mildew is apt to be present in
nursery and young or neglected orchard trees. It coats the leaves and twigs with
a more or less evident, white felt of mycelimn and summer spores in which evell-
tually the asco stage may appear as small, embedded, blackish hodies. Where
necessary, give several sprayings, beginning on the dormant trees in the spring.

Rusts, leaf, Rocstelin pyrata, R. globosa. The former is by far the most com-
mon leaf rust here; the latter is described under Hawthorne, ¢.t. The com-
mon rust f:_)rms more or less conspicuous, oracge-yellow spots on the leaves on
the under side of which, from July on, the fruiting stage shows as clustered cups
containing the powdery, brownish spores. These cups split open with reflexed
iringerd hairs at the edges, The fruit occasionally shows wellow-green infection.
spots that may or may not produce fruiting cups. Certain varieties of apples
as Wealthy, are very susceptible to this rust, while others, as Baldwin, are nearly
exempt. The mature stage is found on the cedar, g.2.. known as “cedar app]es'"
and is called Gymuosporangium Juniperi-virginianae.

If necessary cut down the mfected cedars around the orchard: the spores from
t_%}ese are, however, carried long distances. Spraving is not entirely effective but
it deemed necessary the leaves should he thoroughly and continuousty coated from
their first appearance until the very last of June. = ’ !
Qlﬁ:l;t, stem, Roestelia awranticca.  This is found rarely on young twigs. See

Scab, Iusicladinm dendritiensn.  On the fruit this fungus shows as olive-black
scabby spots rupturing the skin and causing the fruit to he stunted or misshapen'
On the leaves the scab shows as spore-bearing, olive threads radiating from a
central point and eventually producing brown. dead spots that may cause defolia-
tion.  On very susceptible varieties, it can carry over on the twigs as more or
less inconspicuous pustules and infect the new leaves. The mature Stage Fenturia
tnaequalis, develops on the dead leaves in the spring and causes 1iri;1rar\-' leaf
ancl }‘10559111 mfections. It is worst here on Mclntosh, ¥Fall Pippin, is often bad
on Greening, and is [east injurious on Baldwin and Russet. ' )
rq(iﬂms;{lsi?ptlb_le _\ral:mh_es,- s’praying: may bhe necessary on the dormant trees and
e ._t(a pn?-pm . pink and cal):x stages with one to three subsequent leaf

S ruit sprays as required according to weather conditions. ([Fig, 14).
iu|1§3:3;]121t0;:h’ Gdloma'es‘ pomigena (Phyllachora pomigenal. This is a superficial
e pl;g uced usually late in the season on the fruit, showing as blackish,
dampened \\-itf '_at can he more or less removed by wiping well with a cloth
Ao - f;u\éluegar.} It is most evident and common on light skin varietics
T, und on the pear. Except in a wet scason orchards well sprayed

er Dhttle, especially if late spraving is carried on. (Fig. 130
" Srooogytmolfd, Fumago zagans. Under this name we classify the black, superficial,
-_HIJ phvtic fungus that appears on apple leaves when honey-dew from aphids
is present. It is also found under similar conditions on the leaves of other trees
s_hruhs and herbs. Complaints have Dheen made oi its marring appearance m{
linden, maple, pear and greenhouse tomatoes especially. It is probably connected



as an imperfect mycelial and comicial stage ((ladosporivm, Macrosporim) of the
Capnodium fungi, reported here also as fullowing hemey-dew. on Tulip tree and
White Pine, g.7.

Storage and Drep rots, Alternaria sp., Botrytis cinerca, Cephalotheciuin rosewm,
Fusarfwn sp., Penicillion cxpansim, Phytophithaora cactorum {See Pear), Rhizopus
wigricans, Volwtella Fructi. These troubles occur on drops under the trees and
in apples in storage in. addition to the fruit rots already described, They mostly
occur on apples in storage not properly sprayed or stored under poor conditions,
although all the fruit as it reaches over-maturity may develop a rot, especially
out of cold storage. Penicillium is perhaps one of the most common causes i
the latter case.

Baldwin spot {Bitter pit). This trouble occurs on different apples but here it is
most common on the Baldwin, It shows in the flesh of the appie as small. dry,
brownish spots of more or less collapsed cells and ogours most frequently near
the surface and blossom end but in bad cases reaches deeply mward and upwar.
At first tiese spots may not be evident on the surface but are revealed on cutting
the apple open. If abundant, they give a somewhat bhitter taste when the apple
is caten. Eventually the tronble may show as discolored, somewhat sunken spots
in the skin. [ndividual trees wader certain conditions develop the trouble more
than others. Drought ig said to be a factor by some. Possibly injury by insects,
such as the rosv aphid, when the fruit is growing, may cause this or similar
jnjury. In certain varietics very similar injury by the railroad worm need: to
he distinguished, (Fig, 16.)

Fasciation. We have secn these flattencd growths only once on this host, but in
this case with very short and recurved tips of a young hranch. We thought it to
be due to winter mjury of the buds. See Asparagus.

Frost injury. There are several kinds of late frost injuries found hetc. The
twigs amd lcaves may be injured more or luss severely, or the latter may be
erinkled and thickened and the skin be separated from the tissues bencath. The
blossoms may he killed, moderately or generally according to the stages of develop-
ment, or just the pistils or stamen may sutfer. i the fruit is set, it later may
develop scabhv hands where the water settled and froze on it

Hail injury. Severe hail storms late wn the sumumer occasiouaily cause serious
injury to frnit orchards especially on the more tender varietics. The hail stones
often produce deep. sunken spots where they hit the fruit. causing it to become
unsightiy or even knocking it off the branches, They also open the way for rot
later on. On the stems the stones bruise or break the bark and later on the
healing-over gives the effect of small cankers. These mav be mistaken for other
imiuries if one is Not aware that the storm occurred over the orchard.

Mice girdle. [n winter when snow covers the ground rather deeply or cantinu-
onsly, givdling by ficld mice is not uncommon. The tender bark at the base of
trees and shrubs of various kinds is eatert.  Where nests are made in the refuse
around apple trees, the girdling sometimes cxtends all around the tree and up
to the top of the smow line, ws high as two feet. Camplete girdling eventuatly
will kill the tree by starvation.

Bridge gralting with twigs long enough to extend from the lower to the upper
bark cambium, it done in time, usually will save the tree.

Mosaic and Chloresis. The former usually shows as lighter and darker streaks
between the side veins of the leaves, sespecially at the tips. Tt has been descrihed
as a trouble caused by leaf hoppers but does not seem to be perennial here on
affected trees, so its nature as a true mosaic rather than as an insect mjury
is in douht. A mare definite trouble, which we call chlorosis, showing as irreg-
ular, whitish spots in the normal green leaves, is seen occasiomally on isolated
branches. Rarely we have found this abundant on single trees, especially evident
on the lower branches., The cause of this trouble has not been determined and
although certain trees seem to be more subject to it. they do not show it vearly
to the same marked degree. Some deficiency of definite chemical elements in
the soil, or of the power of the tree to obtain them. seems to be the most
probable explanation, although late frosts may be the cause.

Sca‘ld. This is = term applicd ta injured apples {and other fryits) that have heen
held in cold storage under condm_ons of temperature,. moisture, etc nfav ]:?]
for .th‘egr best’ preservation. Also its appearance may have heen’ favarelél bamrah :
conditions before the apples were placed in storage. It becomes evi(i,enott n
tbe markgt soon after.the apples are removed from storage through the bn:'wn":i1
discolaration of the skin. Under ordinary farm-storage it also sometime .

The U._S. Departmqnt of Agriculture has made a special studv of th§ applf‘ars'
and has literature on its cause and prevention, ’ 9 subject

. Spray mjury.h\{fe have yet to find the perfect fungicide, as regards killing
13.]&?5 Dsrgortzls e:&:re fjh?r ger?unat:on and at the same time preventing injury
sprayed or dusted host.  Injuries to the host var i i il
‘ ! : s vy with different I 5
and in different climates, different seasons and times of applications fltlgglcill‘ilc;
;;rcs;;:re pump_st_or cert‘iun nozzles and guns may increase the trouble- The am:ﬁt:
is not so sensitive as the peach either to mjury to it 1 iz i
) ttive A s leaves or twigs but v S
acc;"dmg. to varteties as regards leaf and fruit injury. Sa nr'c:hardisfs“g gEt hurixri]ue;
:Etl sg;t;::?fum I_L};thiphagefwt:}tlh IPOI’_C or less defoliation and vatied misshapening
e v ing o e frmt.  Many fungicides have b i
unsafe or useless, while others after long us : o Dave folseied s
eless, C g usage, as Bordeaux, have largely dis-
;ppearcd except g‘or certam treatments or in restricted localitiés. Even gL y&(h%
*‘fc?(li;?rfx: :flthle;[.liitslgtll:t frcm:l sc;:}:ne growers under certain weather con;ii:ion‘s’
Additic nate and other ingredients have complicated i sed
! ) L ! otl ng E or increased
E;]Ll'lzmtr). _Occagonal!y Spray mjury is greater than the good accomplished by
-'I.':nb ungi or insects.  Gradually through experience the grower finds what
will best suit his needs with the least average injury of this kind. (Fig: 17,)
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Figere 16, Apple
Baldwin spot.
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Winter injury.

Ficeee 17, Apple
Spray injury.
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Injury to branches and twigs may result in their sudden or premature death. Bark
may be killed at the base of the tree and a girdle or cankers, of various sizes and
shapes on different sides of branches, may result. These are sharply marked off
hy cracks irom the living bark but later arc sometimes mistaken for a fungous
inljhur_v when saprophytes or weak parasites in fruiting stages appear on them.
(Fig. 18.)

Apple Mint

Rust, Puccinic Menthae. This rust is reported here as new to the host, Mentlia
rotundifolia, in the State as well as in the United States. See Beebalm.

Ash

Anthracnose, Gloeasporium aridwn.  Anthracnose is an occasional trouble of
Fraxinus americana but it may in wet seasons become locally prominent. It causes
a wilting and death of the foliage or a light-brown discoloration of certain areas
of ihe leaves. See Anthricnose of Syeamore for treatment.

Leaf spot, Piggotia Frarinvi. This shows as small, purplish specks on the upper
surface of the leaves with the fruiting stage scattered all over the lower side as
minute. black bodies. It is not so important or common as usually to require
treatment.

Rust, Aecidivm Fraxini. The rust not only attacks the leaf blades, petioles and
voung twigs but also ccrasionally the winged fruit. The cluster cups project ahove
the more or less swollen tissues as small, aggregated receptacles, toothed at the edge
and filled with oranpe-colored spores. Early wet weather favors its development,
25 it comes irom a mature stage known as Puceinis fravingta on marsh grass.
As it is annual on the ash and varies greatly with different seasons, spray trcatment

is hardly advisable. It usually seems to by worse along the sea shore.
Cankers, etc. See Addenda for details,

Asparagus

Anthracnose, Collctotrickum sp. We have seen this rarely on the mature stalks
of Asparagus officinalis showing as irregular, often clongated, arcas of a gray
color in the normally green tissues and praducing numerous, smali, bldck fruiting
pustules.

Rust, Prccinia Asparagi. Rust was formerly a very bad parasite on the Ieaves
and stems of asparagus. It begins as semi-dusty, reddish-brown pustules of the
summer spores and later these develop the black, firmicr pustules of the winter
stage. The cluster-cup stage has rarely been found here at the base on the recently
cut stems in the spring. With the introduction of the resistant or semi-resistant
strains of the Washington tvpes about twenty years ago, rust became much less
common. lRecently, however. it apparently has become more common on some of
the semi-resistant strains. The best af the resistant varieties only should be
planted and, if they or the susceptible ones gradually become infected, late in the
fall the tops should he cut and burned to prevent general spring infection from
the mature or winter spores. (Fig. 19.)

Fasciation. See Addenda for information in detail.

Frost mjury. Occasionally late frosts, accurring after the asparagus shoots
hegin to show above ground, kill the earliest ones, as shown by whitish, soft tips
that finally rot through saprophytic fungi. Below the grourvl, the tissnes may be
firm and uninjured. A loss of 10% has been noticed in small plots.

Smoke injury. We have heard of a few cases of injury from brick kilns where
law suits have resulted. Sece Grape.

Aster

Gray mold, Boiryfis cinerea. Under maoist conditions this 5emi-paﬁrasit_i_c fungus
canses more or less rot of the leaves, flowers and young stems.  See Geranigm.

Powdery rnll‘dew, Er_\_'.n'phe cichoracearwir.  This mildew has been found rather
va s /i i { ;
ggml\?:?tr;d?llSeen%l;ﬂos)?.ecws cif wild asters and occasionally on scme of these when
" Rust, Colecosporiium Solidaginis. While this rust is very common on wild gold
rods an'd asters and ocl:':asiouaﬂy on these in cultivation, it has been seen hg “on
the China Aster, Callistephus chinensis, and recently on the rock aster e;;t roﬂ
alpinns. The summer stage shows as small, dusty, orange outbreaks of s o,res : rc’i
the mature stage in late summer and fall as firm, larger, orange b]istgrs 'lage
spores of the_].’lf.t‘er scon germinate in position and infect the needies of ‘certain
pnes, 4. ¢, which in the spring produce the cluster cup stage known as Periderminm
avicolum. While the rust on the pines is annual, on certain of the perennial ey
ceous plants it may appear each year by late fall infection, through its 11 spores
of the roseate leaves on the ground that carry over the winter. The Iil s ores
apparently are only for infecting the pine needles and the I spores on 111‘p e
needles only for infection oi the alternate (Asters, ctc.) hosts. ¢ e

- , \

Stem rot, ,[ usarium sp. So many species of Fusarium are now described, often
c};\ccm"rmg ot the same ‘nu§t, that DIte 15 10 doubt what to call the species when found
Anyway we find a Fusarium rotting the stems and main roots here of various her-
E:ceo_us f])lzmts talndﬁ::uttlngs as well as on asters. Too much water or injury at the
use is frequently the cause of the fungus getti i : 1
bise is gus getting a start in the young, unhardened

Stirring the soil to obtain a i i

ain g dry mulch, aided by some lime or sulpi
' o ; . ¥ ur dus

tlllc base, may help to keep intection from starting. The flestructic[n)n u(l;f i:f%igt;c:
p:'m_tsI as soon as they appear and rotation each! vear to a new plot of ground
may help 1o le_sscn tlhms tr(mbl'e. Also the grower must be careful in the use of
manure.  Obtain resistant strains of the aster if possible. b

Nematode rootknot, Heteroders radicicola. See Cucumber.

Ygllows. This host was the first on which “yellows” was found. Sturgis of thi
Station was one of the first to mention the trouble. Tt is now k;mwn fn aol- "
gun?hcr of Pla_nts; here we have listed it only on aster, calendula, dahlia, and st:gi‘f

ower, but it is5 also found on certain weeds, as ragweed. The svmptom's in general
irt}: tl?e yellowed ioliage with frequently distorted or one-sided blossoms. True
vellows should not be confused, however, with the vellowing of leaves caused b d
(\iﬁ;g?;?:é.tlthha?ﬂi)een shown by Kunkel that a leaf hopper carries the “virus"'yfrol;]:
ke mcc.)safci is}uﬁtl?;s\;rnt.hus spreading the disease. The nature of the virus, like

One should remove and destray all “vellows” plants as soon as they appeat, al
rolut‘e. vearly and prevent, where possible, the presence of leaf hc-)ppcrps. ’Sznig
exr;enm]cmers claim good results in keeping out leaf hoppers hy growing asters
under checsecloth tents (22 x22 threads per inch) and rogueing ot any sySpic]
Plants as thev appear. ) ¥ soepEons

Azalea

Htﬁf}?f fcur_l],'E.z-o(m:u'(h‘fm_z Vuccindi,  This fungus is common on members of the
o ([ess junn -‘h’- especiaily in nature on blueberries, etc. (ccasionally it forms more
el aspt-}f <l[_)€d thickenings in the leaves. Usually it infects 3 cluster of leaves
with when spore formation takes place. tai g i
it forms large green ealr s ; . On certain hosts, as Lyonia
il ; alls, formerly considered as a distinct i : :
swamnp or hOl‘IE\'Guckieaapl C ! 1stmct species, known azs
A ples”. These at first, are rather soli
hecn & E id and sour but lat
Basi?]e lavrger and less compact. The fungus is one of the simpiest forms of t}?
Ag};gm.\c‘:letes ot the toadstool group. ' P o e
Apparently no treatment for control | i i
¥ . 125 been given by experi
doerant spray might prove of benefit if needed. £ ) perimenters but a late
R?z?;de;;y mildew, Microsphaera Ahi. See Lilac.
o wild’ hr:tchfm\sh-mn Myrtilti. Like the leaf curl this fungus has a large number
s bee-nStioisldthﬁeerath jamilf}_ﬁn its I(I] aé-ld IIT stages. On cultivated Azaleas
e on A, andiflora and 4. wiscosa. The 11
. | fou ! e or summer spa
ge occurs as small pustules on the under side of the leaves which dischsr;,tz



orange-colnred spores, while the later Il stape is more permanently embedded in
the leai tissues and easily overiooked. The [ or cluster cup stage occurs on the
needles of the hemlock, g.w. and is known as Periderminm Peckii.

Keep the azaleas away from the hemlocks to prevent infection, which takes place
in the spring and early sumtmer.

Barberry

Anthracnose, Glozosporium Berberidis. In midsummer of wet seasons thé leaves
show a brownish, dead area at the tips and margins, separated irom the normal
green tissues by a purplish border, but sometimes the entire leaf is involved. The
inconspicuous iruiting area occurs heneath. No permanent damage is doune except to
the leaves of the season involved.

Rust, Aecidium Berberidis. This is the common I or cluster cup stage of the
rust that the farmers of England peinted out (and later deBary proved) was con-
nected with the II and 111 stages of wheat rust, g.v., then known as a distinct
species, Puccinia grominis. The leaves of Berberis vulgaris in the spring show yel-
low spots in which above are minute, black dots that coze out spore-like bodies of
gncertain function. Later on the underside of the leaves appear the clustered, toothed
cups in which vellowish spores spread the rust to various grasses and graing thus
proving that this rust. like many others since reported, is parasgitic on two distinct
types of hosts (heteroecious).

In the west, government and state control aim to lessen the spread of the blacl
stem rust in grains by the destruction of the barberry (except resistant Japanese)
in that region. See Timothy.

Seedling rot, Rhisoctonia Seluni. This was prominent one year in a nursery
where acid peat moss was used as a fertilizer on the seedlings. See Spinach.

Wilt, Perticillium altboatrion? Nurserymen have complained to the inspectors of
a trouble in certain fields of Japanese barberries, Berberis Thunbergii, that often
killed the plants prematurcly, usually showing a wilting of the leaves or a turn-
ing vellow and falling off. We have occasionally scen such a trouble in hedge rows
in the city but with no evident signs of a definite fungus acting as the cause; so we
have thought of it as the probable resuit of winter injury. Recently Dr. McCormicle
investigated the stems of certain sick specinens and found cvidence of a Verticillinm.
This scemed to be the cause in this and probably in some other cases, since obscure
ruot and stem troubles of various plants are being laid more and more to species of
Voerticillium.  Whether ar not any species or strain other than the one namesl
here questioningly is involved for the different hosts. jorther study should fnally
determing, So far we Lave listed black raspberries, maples, potatoes and snapdragons
as other plants having wilts caused by Verticilllum, The species I, alboatrum has
been definitely named as a cause of wilt of Japanese barberry in New York.

Leaf scorch. Scorch appears in dry or hot seasons causing leaf damage much
like that of anthracnose from which it can only be distinguished by the ahsence of
the fungus.

Barley

Powdery mildew, Erysiphe graminis. This is common in wet scasons on Hor-
dewnr velgare. See Rye.

Rust, leaf, Puccinia anowala. The II stage occurs as small, orange, dusty out-
breaks on the leaves (chiefly), while the IIT stage is lead colored and more per-
manently embedded in the tissues, Its cluster cup stage has never heen found here,
though it occurs in Europe on Ornithogalum: so the rust apparently carries over
through its 11 stage herc or iurther south. Its damage is chiefly to barley grown
for green fodder and no control is attempted.

Rust, stem. Puccinia greminis, The stem rust is not frequently found here. See
Wheat.

Smut, covered, { stilago ITordei. This smut forms mere permanent, blacker out-
breaks fAlling the heads of the grain than the next smut. It responds to dusted and
wet seed treatment but the injury here is so little that no control is attempted.
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Smut, loose, Ustilego nuda. The loose smut also shows in the heads but as a
moare dusty, olive-black spore mass that is sooner disseminated, leaving behind the
naked, hard plant tissues. The two smiuts are sometimes seen together in the field in
about the same amount. This smut seems to require more thorough or modified seed
treatment for control since the smut infccts the tissues of the young grain in the
field in the same way as does the loose smut of wheat. (Fig. 20.)

'icure 20,

Fravre 21. Bean (Lima)
Barley smut.

Downy Mildew.

ﬁls‘;:l?:,)ﬁ{!nr;(uié:o.flﬁmjmm gramimemin. We have collected this fungus twice, both

elon;\nted qlt.‘_, k).. 'f tdls apparently not serious in this state. Both Epecimens show

:peciés < }ﬁ_ea s O h'e;fd tissues chiefly along the midribs of the leaves. Other

e selecteclmfogenus ave also bcgn reported on this host but this is the name we
r cur specimens. See Blick mold under Timothy,

Beans, Lima

Smﬁag’;::;t i})ot, }Ennéﬂ{‘mm Vignae. This is usvally a smaller and a more definite
reddicn s lzlm t]c light of string beans. It occurs on the leaves first as small,
Cwhich mpa s 'mt ?;:ef may run together as a larper spot with a brownish center
oo Surmgngw:;tuﬂ y crack away) and a purplish-red horder. Sometimes a vellow
e oarro stl he spots. The infections develop also on the pods and the bacteria
i gn_ he ‘seed and so carry the disease to new fields. It varies according
bk th!e g;ffio\;mée in vi'ct oncs. This disease has also been found once on cow-
R only. ey sien £ trﬁrer. ﬁefd:eccssary, one should treat the seed, or use the best
C}f?:a}_;ft]r::t;iﬁw, P!rj.'h?phﬂr-nm'Phasc’oh'. The very characteristic downy, white felt
Tt 20 tIsun;mel spores is best seen an the older, infected pods of Phaseolus
the growth ¢, tle eaves and young hlossc:rpmg stems may be infected and killed,
B ot e ux?l 50 Conspicuous on them. The mycelium enters the pods and sceds
e e the(f-!'r tccrtam con(‘htnons t]:e_ characteristic, round speres that carry the
B g s quitewfn c_trl.)] It requires a moist season in July and August to get a start
bt octasiona  ¥anable 1n its appearance. Most vears there is little or no damage
For oo 3t] It 1s severe. See Rept. 1905:278-303. (Fig. 21.)
and. if the c]iseals:: gt;'wer should rotate the cror, use drier rather thanm moist soils
““‘]'i contime o2 }ijg Sainni:igti].smrt, should begin at once to spray with Bordeaux
eaf- L
the lea:‘f:dltsl)ot.d[“homa subcircinata. We have seen this rarely and then only on
: reddiqh-bm]pm utced large, semicircular to irregular, hrownish spots often with
e Wk c_e_r ar}d more ot less evident tings of growth. In these spots the
wore 5 Sag 15 embedded as small, hlack bodies. In time the tissues cracked and
away. So far there is no need for treatment.



Powdery mildew, Frysiphs Polvgeni. It has heen found only in the conidial
stage and usuaily not very prominent. See Clover.

Arsenical burn. We have seen cases, in the past when Paris green was more in
evidence and was uscd on the seil to kill chewing insects, of burn resulting where
care was not used mn keeping it away from the leaves and base of the plats. The
remedy is evident.

Mosaic. This is similar to the mosaic of other vegetables. See Cucumber.

Beans, String

Anthracnose, Collctotrichum lindepruthianum. Anthracnose shows on the leaves
and especially on the pods of Phaseolus vuigaris as usually round, brown spots with
a reddish border. It may be mistaken in some cases for the bacterial blight but the
presence of the more or less evident, pink sporc-masses helps to identify it to the
naked eve. Here it is quite variable in differcnt scasous as well as on different
varieties. As it is carried over in the seed, as well as on the refuse, it gains entrance
ta the new crop in this way. The voung seedlings are often killed or badly injured.
Shear made artificial cultures of this imperfeet stage and in them were produced
the asco stage which he calls Glomerella lindesmuthianum. We have npever found
this stage in nature. (Fig. 22.)

Seed treatment and spraying have not proved entirely satisfactory wlhere the crop
is grown on a large scale. Rotation and selection of good seed, especially of resis-
tant varieties, probably in the long run prove the most practical methods of control.

Bacterial blight, Bacterinm Phaseoli. This is somewhat like the hacterial spot
of the Lima hean but the spots are more likely to run togcther and merge into
extended areas involving the whole or a large part of the leai. When wet, the
thin, infected tissues have a semi-pellucid, water-soaked condition. Apparently some
of our herbharium specimens identified under this name also include B. medicaginis
var, phaseolicola since ycllow-halo spots show on some of them. From the number
of species of hacteria that have been listed on this host, we are inclined to believe
that plant bacteriologists have overdone the matter.

Treatment is the same as for the bacterial spot of the Lima hean. As this trouble
is much more injurious than on that host, care in weeding out the young plants in
the field early in the season tnight prove helpful, as well as the selection of the
most resistant varieties to start with,

Bacterial wilt. Bacterinm faccumfaciens. This wilt has appeared here occasion-
ally and might be mistaken for sun scorch, It has been recognized only on the
voung plants and cspecially when they were exposed to strong sunlight and appar-
ently when planted in a favorable time and location for the disease. The leaves wilt
down and sometimes the whole plant dies without any very evident external sign of
the cause. Cutting across the stem or main veins, however, frequently reveals a milky
exucdation which shows that bacteria have clogged or mjured the vascular system
and thereby cut off the water supply to the healthy tissues above, thus resulting in
thelr wilting and death.

Damping-off, Pythium debaryanum, Rhizoctonia Solani. The second fungus has
also heen Teund injuring the roots and base of voung held plants az well as seed-
lings, Sece Spinack.

Leal blotch, Isariopsis griscola. This is a saprophyte or weak parasite that
appears an plants grown under rather unfavorable conditions of crowding, dampness,
ete. The leaves develap irregular, brown spots in areas on the under side on which
appears & more or less even growth of erect, black fruiting threacds, bearing at their
summnit a grayish, hushy group of spores.

Leaf spot, Phyilosticia phaseoling. The spots caused by this fungus are darker,
circular, with more or less evident concentric marking of growth and show em-
bedded, small, black fruiting pustules. It is even less common than blotch,

Powdery mildew. Frysiphe Polygoni, Usually this forms a somewhat scanty
growth, of the conidial stage only, on the leaves. See Clover.

Rust, Urontyees appendicilatis. The bean usually injured here by this rust is the
Kentucky Wonder. The 11 stage shows on the leaves and pods. usually abundant, as
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small, dusty, reddish-brown outbreaks; later the I1I stage is similar but of a dark-
brown color. The I stage has been seen here rarely, and then on voung plants,
earlier in the season, as white cluster cups and spores, the former usually few in
number.

‘Where troublesome, restrict the planting to the more resistant varieties or select
seed only from plants known to be free from the rust the previous sesson and plant
in new soil.

Mosaic. This trouble occurs fairly frequently but usually is not serious as it is
generally confined to a few plants. See Cucumber.

Sun Scorch. In certain years when hot sunshine follows a shower, we have seen
a sudden and severe scorch of plants that otherwise gave no clue as to the cause of
the trouble.

Beebalm

Rust, FPuccinia Menthae, The common rust of mints in nature has been found
here on cultivated species of Monarda didyma, M. fistulosa, M. Kalmii, M. Ramalevi
as well as on species of Mentha, The infections show the I1 and III stages chiefly
on the under side of the leaves as small, light or dark-bréwn, dusty pustules usually
very ahundantly. They cause a2 more or less definite spotting of the upper surface.
We have found the I stage that sometimes occurs earlier on the same hosts only
twice, once each on peppermint and spearmint, g.o. )

In the fall after the plants die above the ground, cut off and carefully clean up all
remains of the same to destroy the spores. If this fails, also spray the plants and
ground a few times with Bordeaux as the plants start to develop in the spring.

Beech

Anthracnose, Glocosporium Fagi var. americana. Occasionally in favorable wet
seasons, this trouble has been seen on the leaves of cultivated beech trees, especially
the copper beech, as irregular, light-brown areas reaching inward from the edges or
as 1solated spots within the normal green tissues, upon which the embedded fruiting
stage 18 more or less evident.

Gas Injury. We have seen onc case where this injury was evident on all of the
leaves, showing as more or less extended dead areas inward from the margins and
causing partial defoliation. Similar trouble has been found on Maple. '

Leaf scorch. This trcuble is more variable but verr similar to the preceding.
Sece Maple. )

L_lghtning injury. A Copper beech was badly injured by lightning, but continued
to live despite the hark at the base being entirely girdled except a small connection
at one side with a large healthy root. Proper pruning of the dead and dying branches

E:‘t‘tl;:ua}lly produced an eyuilibrium for water supplv above and food to the roots
at the hase, ’

Beet

Damping-off, Pythiwm debaryenum, Rhizoctonie Seolani. See Spinach.

DIOD rot, SC{("? i1 7 I v ¥ ‘H]I ot young p anis .1] Sﬂed
s " oltiig JC[L’ ofiornm. \ -’e ha '€ Seen 1S
becls. See ] ettuce. "o ! 1 !

seell;e;ffgsltvr?t, ll?fmam Betae. As compared with the jeaf spot below we have
o irrr;}hlar ¥ ;'d;_‘e ¥, on thf:_ leaves of Beta wulgaris. It shows as conspicuous, round
The embedfief; b1tl‘bt vellowish, spots with rather faint, concentric growth-markings.
B e e iack irviting bodies are most evident on the upper surface. We
—ga b lS‘f*.ul that dampened off in the germinators rather badly, thus showing
complaint gf_ carries over on them to iniect new crops. We have received no

Mamt, as vet. of the dry rot of the matured roots. Sclect the hest seed and if
necessary treat it to kill that which is badly infected.

Ch];:daf spot, Cercospora bheticola. On this host the leaf spot is quite common; see



Root rot, Rhizectonig Selani. This occurs very often in greenhouses as a
damping-off trouble similar to Pythium but sometimes it also causes injury to more
mature roots, Sece Potata.

Scab, Actinomyces scahics. This trouhle is not uncommon but usually less injur-
jous than the samec scab on potatocs. g.5.

Prematuring. In some vears, as in 1924, scedling beets premature and some go
to seed the first year. See Letiuce.

Begonia

Nematode leaf blight, Aphelcnchus olesistus. This trouble is due to minute
worms, known as ecl-worms, related to the rootknnt species that is common on roots
of various hosts. This leaf species is slender cnough, especially when young, to
enter the leaf through the small openings or water pores of the epidermis. In the
large chambers beneath these, they live and reproduce and the young spread the
injury through comnecting openings or again through the water pores to better
locations. ©Of course they gain food from and cause injury to the invaded plant
tissues. (Fig. 23.) The infected spots change color and enlarge so that eventually
considerable portions of the leai are involved. The main veins lessen the rapid
spread of the injury and mark it off from the healthy tissues. Sec Rept. 1915:435.

Figure 24. Blackberry
Orange rust.

Frgurr 23. Begonia
Nematode leat blight.

Ficrre 22. Bean
(string) Anthracnose.

Water should be kept off the leaves to limit the spread of the trouble and old
bacdly infectcd leaves should be destroyed. Infected plants should be given plenty
of space and kept from contact with the healthy. In Europe growers claim to help
the plants by dipping them in hot water for two to several minutes.

Nematode rootknot, Hetcrodera radicicala. This other nematode trouble has
alzn heen found here on the roots of greenhnuse plants. See Cucumbher.

Bellflower

Rust, Coleosporium Campanulae. This is very closely related to the pine-golden-
rod leaf rust. The orange outhreaks of the IT and ITI stages have been found here
only on leaves af cultivated Campanula rapunculoides. The 1 stage on pine needles
is also similar to the species just mentioned but has not heen found here.

There is no fquestion, however, that the rust can carry over through the IT stage
on the hellflower, so the parts of all infected plants above ground should he de-
stroved in the fall. Sce Aster and Pine

Birch

European canker, Ncctria galligena. This fungus produces a conspicuous, cen-
tral deep canker with concentric, shallower rings of growth that are gradually
Lilled back at the edges. Tt occurs on the apple and some other trees but is especially
had on the wild sweet birch, Betw/a lenta and less so on the paper birch, B. papy-
rifera and grey birch, B. populifolia, The {ruiting stage shows more or less abund-
antly (sometimes it is even missing) as scattered or grouped, red bodies like insect
epps that produce the winter spores. [t is listed here also in apple. hornheam and

aaks.
Cut off and burn the infected branches of badly injurcd trees.

Rust, Melampsoridivm hetwlimpm.  This rust so far has been found only on
the various wild specics of birch, chiefly on Betula populifolia. It forms vellow-
ish, more or less dusty, pustules of the I stage on the [eaves and is rather common,
especially in the northern part of the state. The III stage is not so common and is
difficult to detect, apparently occurring on the leaves very late in the season. The
I stage, with inconspicuous cups, probably occurs on the leaves of the larch in our
swamps but so far we are not certain whether those collected belong to this rust
or to the rusts on willow and poplar. Therc is some evidence to indicate that
the rust sometimes carries over through the II stage.

Bittersweet

Crown gall. Baclerinm tumefaciens. This is scen occasionally in the nurseries
on Celastrus orbicilatns. See Rose,

Chlorosis. The vellow and white spotting, or the more common yellowing, found
the leaves of native plants of C. scandens may be due to Insects or late frosts.

Biackberry

Crov_m gall, Bacterivm fnmefaciens. This is not uncommon on roots of individual
plants in # patch of Rubus sp. but does not seem to be serious. See Rose.

Leaf spot, Septoria Rubi. This spot is common on various species of blackberry,
dewherry and raspherry, both cultivated and wild. Tt shows as small, round, white
o brown spots with an evident purplish border not only on the leaves but also on
he young stems. The summer spore stage is parasitic on these showing as embedded
ack spots; the winter stage is said to develop later as a saprophvte and is an asco-
nycete,_known as Maeosphacrelia Rubi, which as yvet we have not found. The
trouble is usually not serious enocugh to warrant spraying.

Powdgry mildew, Sphacrotheca Humuli. So far this mildew has been found only
sparsely in its conidial stage. Sce Rose.

Rust, Kuchneole albida. This autoecious rust, in its I stage with much smaller
pustules than the next rust, occasionally becomes conspicuous on the lcaves of the
cultivated blackberry, The characteristic white pustules of the T1I stage are not so
abundant as on the wild dewberry, R. Aispidus. which may be the source of infec-

;:;rl‘{b]i'l“‘“e"“': raking up and burning the leaves in the fall may scrve to lessen the

011]I§u;fi’q Oll”al’.‘ge,'Cru'of_;za nih‘ns._ On il_m_ cultivated Dlackherry we apparently find
the o3 5 1011-lc3 cled form causing the injury. The large, dusty, orange outhreak of
the i"unc(:.‘i ont the underside of the leaves is the only stage. Their spores combine
u l ons of hoth the summer and winter spores. As the fungus is perennial in
tae underground parts of the plant, the only remedy is to pull up and destroy the
infected plants as they appear. (Fig. 24.) i

Mosaic. This disease is less evident and injurious than on the raspherry, g.¢.

Winter injury. There have heen some complaints but this trouhle is less likely
to occur than on the raspberry,



Blueberry

Leaf curl, Exobasidinm Vaccinii, This is much more common on the wild blue-
berries. huckleberries, Vaccinium species, etc., than on the cultivated Azalea, q. 7.

Rust (Hemlock-Blueberry), Pucciniostrum Myrtilli. This is common on wvari-
ous wild species of the heath family but also has been found once on the cultivated
black blueberry. See Azalea.

Rust (Witch’s Broom), Calvpospora columuaris. Both the wild, common, low
and high blueberries occasionally develop this perennial rust in the northern part of
the state. The III stage only is present and it forms chestnut-brown swellings on
the young shoots which are often clustered together into a witch’s broom effect.
The embedded spores germinate in position and infect the leaves of the halsam-fir
which is very rarely found in our northern woods, but grows still farther north.

Box

Canker-Wilt, Folutella Buxi. \While this trouble of Brnrns sempervirens occurs
here, 1 think that sometimes winter injury is mistaken for if. It causes cankers on
the stems and a wilting of the leaves. The latter may be directly attacked also.
The fruiting stage is more or less evident as pinkish exudations on the injured parts.
When it is bad the stems are killed. In any case where trouble of this nature
occurs, the badly injured and dead branches sheuld be cut out and burned and the
surrounding branches sprayed with oleate Bordeaux.

In the early summer of 1932 there was called to the writer’s attention certain
box plants in a New Haven vard that were losing their leaves and many of whose
branches were dying. They were in two rows bordering a walk and the previous
fall certain of them had been replaced by larger, vigorous plants from Marvland.
All of the plants were said to have been protected over the winter and apparently
appeared in good shape in the early spring, but later these Maryland plants acted as
described ahove, On certain of the leaves were found rather commonly spores of a
Macrophoma said by some also to cause injury. On the leaves and stems tnuch more
prominently, however, were developed the fruiting stages of the jungus described
here, a lax growth of pinkish spores on the leaves of the Verticillium type and the
pink pustules and sporcs on the stems of the Volutella type.

Just whether the winter protective treatment m a fairly witrm winter, the transfer
of the plants from a southern climate to a more northern ene, or the presence of
these unusual parasites on these new plants or all three of these factors had ta do
with the trouble is still not clear to the writer. Certainly this Volutella (or Verticil-
ltum when on the leaves) fungus needs further study in this state, and probably
elsewhere, to determine its real parasitic character. We have never run across a
Nectria (Nectriclla) rousseliana on Buyus sempervirens, said to be associated with
this fungus as its asto stage.

Leaf blight, Macrophoma Candollei. This fungus, mentioned in the preceding
paragraph as haying also been found on box, is elaimed by some as a parasite oi the
leaves, We are not sure whether it is a frue parasite or merely a weak one following
other injury. In this case it was on the green leaves that were attached to the
dving branches. We have seen it also on the yellowed and dead leaves when we
were not sure what was causing their death. It shows in its fruiting stage as snull,
black pustules with a white mouth, on either side of the leaves, and produces clon-
gated, white, apparently single-celled spores of considerable size distinet from the
ordinary Sphaeropsis.

Sun scorch. From nurseries we oceasionally receive specimens that show in sum-
mer time injured or dead leaves, usually white in celor, or even whole branches, with
no definite parasitic fungus present to account for the injury. We usually attribute
such injuries to sun scorch if the weather has been favorable for such a trouble.

Winter injuries. Severe or even variable winters not so cold may injure hox
hedges much as just mentioned, when they are not protected by snow or artificial
covering. We have seen cases wheré the injury was limited to the upper, unprotected
parts of the plants when the protection was given to only the lower parts. Death
may result directly or the injured plants may lag along during the growing season
and attract attention 2s a possible fungous injury.

Broccoli

Black leaf spot, Alternaria Brassicae. Sece Cabbage.

Black leg, Phoma lingam. Both the leaves and the stem of Brassica oleracea
botrytis are infected but the injury is started in the latter often irom the infected
seed. The plants while voung are injurcd with a foot rot, known as hlack leg, in
which the tissues turn BWack and finally rot away' leaving only the interior hard parts.
The plant abm'e. slowly turns yellow and dies or fails to mature the head. On the
leaves the occasional, at first yellow and then graver, spots grow to ahout half an
inch in diameter, but can be distinguished from other leaf spots on the same hosts
bv the small, hlack, embedded fruiting bodies.

“Watch the seed bed to avoid using infected plants and if necessary change it. 1f
desirahle treat the seed, Rotate the ficlds to other distinct crops and kecp the in-
jocter refnse out of the manure pile. Cabhage is also infected in this state occa-
sionally.

Clubroot, Plaswmodicphora Brassicac. The characteristic feature of thiz trouble
is the greatly enlarged, white swellings on the roots in a variety of cultivated plants
and weeds of the Mustard family. In time the infected roots rot and disappear
through hacterial invasion. Where pad the plants turn vyellow and often die pre-
maturely or fail to properly develop the edible parts for which they are grown.
Clubroot here is especially bad at times not only on Broccoli but also on Brussels
sprouts, cabbage, cauliflower, kohlrabi, mustard, radish, rutabaga and turnip.

The grower should start with plants free from the disease and practice rotation
with other dissimilar crops. If the field becomes badly infected and a further crop
is still desired, treat it in the fall with about two tons of lime to render it less acid.
However, the farmer, if the soil becomes alkaline, needs to keep potatoes and beets
off the land for sometime afterwards. Watch the seed beds that the trouble does not
start there,

Downy mildew, Peronospora parasitica. Sre Turnip.

Brussels Sprouts

Clubroot, Plaswiodiophora Brassicae. So far this is the only disease noticed in
the state although elsewhere other discases have been reported. See Broccoli,

Bryophyllum

Crown ga.ll, Bacteriim Mrmefc_rciens. W’l-!i]e we have newver found this gall m
nature on this host, Dr. MeCormick has easily produced it artificially in our green-
house by meculations with germs grown in test-tube cultures. See Rose.

Buckwheat

Leaf spot, Ramularia rufowraculans. This host, Fagopyrum esculentum, appar-
ently has few fungous troubles here. So far the only two seen are leaf spots of
which this is the most common but still causes little injury. It shows chiefly on
;l;f)ﬁ““h-r side of the leaves as a white, mealy growth in more or less numerous

=,

Poor growth. The chiei trouble of buckwheat, as we have seen it in scattered

?Clﬁ_ over the state, is poor growth apparently due in some cases to insufhcient
er_] tzation. In hot dry SEASONS, however, this may bhe due to lack of sufficient
morsture, the plants becoming prematurely dwarfed and vellowed.

Bugloss (Italian)

. Undgtermmed spot. The only trouble we have found on this plant Anchusa
{fa?“'ﬂ Cvars, Opal and Dropmore) was scen in nurseries at Bristol and Centerville
in late Octoher. The leaves, besides being killed more or less at the margins and
tips, showed definite. large, reddish-byown spots in the interior of the normal green
tissues. The death of the sides and tips suggest frost or scorch mjury. No fruiting



stage of a fungus was found though the injury looked like a trouble of that kind.
Study of further specimens is desired.

Bush Clover (Pea Shrudb)

Fasciation. The only trouble we have recorded on this plant, Lespedeza formosa
(L. Sieboldi), was described in Bull. 222: 453, The flattened stems of the two
specimens seen were abott one to two and a half inches wide. One specimen had
two recurved, very similar tips but the other had a smaller, flattened, side-stem
iurther down but each with a recurved tip. Both specimens were provided with
numerous small, normal branches from the fattened stems and with immature,
aggregated blossoms at the curved tips

Butterfiybush

False mosaic. This ‘mosaic-like mottling of the leaves of a specics of Buddleia
was called to our attention as occurring on plants in Bridgeport early in May, 1932,
It was evidently duc to a late frost since the later leaves showed no further trouble.
See Japanese knotweed.

Butternut

Anthracnose, M arssonia Juglandis. Sce Walnut.

Canker, Melanconium oblongtm. This trouble has been reported by Graves as a
weak parasite injuring the trecs of Juglans cinerea here by developing cankers
that eventually cause the death of the infected branches. It has heen found in the
woods on this slowly disappearing tree. Its mature stage is said to belong to the
Ascoimycete, Melanconis.

Heartwood rot, Fomes igniarius, This has been found here once on a living
roadside tree i Hartland. See Oak.

White mold, Microstroma Juglandis. Qccasionally this is seen on the leaves as
a continuous, short, white growth on the under side of the leaves of forest trees. It
has alse been reported once on a cultivated forcign variety of walout. On the
Hickory it is also said to cause a witeh's broom effect on the young branches.
Apparently the mycelium invades the young stemns to produce this abnormal condi-
tion. The fungus is considered as one oi the low parasitic iorms of the toadstool
groups known as Basidiomycetes.

Cabbage

Bacterial black rot, Bacteriim campestre. See Rutabaga, (Fig, 25.)

Bacterial leaf spot, Bacterium maculicolum. Sce Caulifiower.

Bacterial soft rot, Baeillus carotovorus. See Iris.

Black leaf spot, Alternaria Brassicae. The spots on the leaves of Brassica ofer-
acca capitata caused by this fungus are much like those formed by the black leg dis-
ease when it occurs on the leaves. However, they can be distinguished from the
jatter by the fungus developing, instead of embedded fruiting pustules, a more ar less
evident growth of erect fruiting threads that have a blackened appearance. The
spots also usually show concentric rings of development. The trouble is never
serious and occurs chiefly on the lower older leaves. It has also been found en
several of the related host plants mentioned here, as follows: brocceli, caulifiower,
Chinese cabbage, horseradish, radish and rutabaga. This imperfect fungus causing
the disease s distinguished from a saprophytic Alternaria, also occurring on the
languishing leaves, by the long slender pedicels of its narrow spores which we have
previously distinguished as var. miacrospora.

Black leg, Phoma Ibigam. Sce Broccoli.

Clubroot, Plasmodiophora Brassicae. Sce Broceoli. (Fig. 26.)

Downy mildew, Peronospora parasitica. See Turnip.

Drop rot, Sclerotinia sclerptiorwm. This is occasionally scen in heads of storec
cabbage. See Lettuce.

Gray mold, Botrylis ciuenja. This also develops sometimes in heads under poor
storage vonditions. See Geranium,

Seedling rots, P;-f_l:r':ma char;vnr::r::z. Rhisoctonia Solani. Both of these fungi
have been found killing seedlings in the seed beds as described elsewhere for a
variety of other secdlings. For treatment sec Spinach.

Growth cracks. \With variable weather conditions as to moisture and heat, the
cabbage heads may crack open more or less and catuse damage if this extends too far
inward. See Snapdragon.

Figure 25. Cabbage
black rot.

Figere 20, Cabbage
clubroot.

Ficure 27. Celery
late blight.

L_:ghtning injury. We have seen a case where injury to the plants was largely
confined to the edges of the leaves, apparently attracted by their wet condition when
the lightning occurred. Ordinarily the injury is much more severe, the plants being
killed i a circular space.

Oedema. On seedling and mature cabbages we have seen these intumescences
looking like insect punctures. The greenish, swollen, small punctures eventuvally

turn brownish and die, resembling somewhat the corky growth of lenticels. See
Glorvhush,

Prernaturing_'. In variable seasons. we have seen fairly young plants start to
blossom the frst year and occasionally considerable damage is caused to the
expected crop,  See Lettuce.

Storage injury. In the early winter of 1933, we saw a c¢ase of injury to cab-
bages sold from a New Haven grocery store where the heads, stripped of green
leaves, showed the blanched leaves free from trouble. However, on cutting open
the cabbages heyond the normal outside layers the inner oncs showed a grayish-
white, water-soaked appearance with grevish to hlack areas in the same, A
mMICroscopic examination of these tissues failed to show the presence of any mycelium
of a fungus or of bacteria. We came to the conclusion that the heads had been
injured by unusual cold conditions during storage since there was no injury to
the _base of the stem above where it was cut off. These cabbages came from
outside the state by railroad and either the natural or cold storage conditions
had been too severe and so had injured the inver, younger and more moist tissues
without harm to the outer, dryer and more mature lavers.

Calendula

c l\tﬂqsalc. While not common we have seen mosaic on Calendula officinalis and
5‘1;[331 other ornamental, herbacecus plants. It shows the rather tvpical lighter
and darker green mottling patterns on the leaves, See Cucumber.

Yellows. This ;s also rather unusmal here on this host. Sec Aster.
Catla Lily

" soft rot, B_acif.’us carofoverns,  While this trouble of Richardia
beerr described as caused by B. Aroideae, we doubt if that organism



is distinct from the common soit rot organism occurring in soil rich in organic
nitrogen and causing decay in various herbaceous plants. On this host it has
been seen only occasionally in greenhouses but oue complaint was of rather serious
njury.

Care should be taken in the use of organic matter, especially if not well rotted,
and jn watering the plants. Destruction of the infected tissues of the host should
also help. Do not crowd the plants and look to proper ventilation when needed.

Canna

Bacterial bud rot, Bacterium Connage. This is the only trouble we have found
on Canitg indica so far. It has been seen several times in the same city park,
becoming most prominent in the wet seasons. The trouble seems to start, after
the plants attain some size, in the stem hearing the unper leaves and blossom
buds, injuring or killing them. The “leaves when infected at a more advanced
stage show dead, blackish areas when' 'dry, or when wet they may have a- semi-
pellucid appearance. Evidently the remedy here is to get rootstocks free from
this disease, plant them in new soil and be careful not tg overwater the plants.

Carnation

Black leaf spot, Alternaric Digntii. This is one of the worst of the several
leaf spots of this plant, Dignthus carvephayflus. The spots are whitish with the
fruiting stage as a more or less conspicuous, black growth on both the leaves and
stemns. Some varieties are more subject to it than others and often it becomes
established in plants that were grown outside for a time in wet weather, Occa-
sionally the whole plant is killed but usually the injury is confined to the top
from a girdled spot in the stem below, or the injury may be confined to the
defoliation of the leaves or injury to their tips. See¢ Pansy for treatment.

Gray mold, Botrytis cinerea. See Geranium.

Leaf spot, Heterosporium echinnlgtum. This is similar to but less common
than the first catnation disease mentioned here. The spots are perhaps more
definite and often have a purplish border. Like the other, it is an imperfect
fungus but the spores of the two, borne on the exposed fruiting threads, are
readily distinguished under the microscope.

Leaf spot, Septoric Dianthi. While this js similar to the last, it can be dis-
tinguished by the minute, embedded, fruiting pustules. The treatment is the same
for all three leaf spots.

Root rot, Rhizoctonia Solani. We have rarely found the fungus rotting the
roots of this plant. See Potato,

Rust, Uromyces caryophyliinns.  Rust is the common trouble in our green
houses on this host, especially on certain varieties. The reddish-brown, semi-dusty
spores break out as smail, oval pustules or sori, wsually partly covered hy the
epidermis, and are somewhat clustered or more frequently scattered over the
leaves and stems. The 1I and 1I1 stages look much alike to the naked eye.
The I stage, occurring on Euphorbia, has not been found in this country.

The grower should start with plants frec from the rust and try to keep it out
by selecting only free stock. If in spite of this it does_appear, at the very start
he should pick off the infected leaves and spray with Bordeaux, with potassium
cleate as a sticker, to keep the plants continuously coated until the danger is past.
1f the trouble gets a good start, spraying will probably be of little value.

Stem rot, Fuserivm sp. This trouble is found accasionally ou this host, chiefly
in the greenhouse, See Aster.

White tip. This trouble shows as white spots usually at the tip of the leaves,
or in the calyx of the blossoms, where drops of water were present when treated
with some insecticide or fuagicide. It resylts from fumigation, or spraying in
some cases, usnally with some form of tobacco as an insecticide or, less likely,
sulphur for mildew, Watch these treatments carefully and fumigate only when
the plants are dried of adhering moisture.

Carrot

Bacterial soft rot, Bacillus carotovorus. Sece lris.

Blight, early, Cercospora dpii var, Carotae. We have seen this on Daucus
Carota once _recenll_\-. It_was sent from a garden in the northwestern part of the
state where 1t was associated with the leaf blight mentioned below. It apparently
is less serious than the latter, but makes a wmore definite spot. See Celery.

Drop rot, Scleretinia sclerotiortom.  See Lettuce.

Leaf blight, Macrosporium Carofge. During the last ten years, especially in
wet seasons, we have had some complaint of this trouble by growers, We have
also seen several cases in gardens where some damage occurred. The finely divided
leaves, or their infected scgments, dry wp and the black spores of the fungus
show on the same. When bad, especially in wet years, all of the leaves of the
plant may be killed or become badly injured and the root crop diminished as a
rcslt.lt.' Recent_l_v we. have seen what seems to he this same trouble on parsley.

\While spraying with Bordeaux will control the trouble, it does not seem {c'»
be a_ very practical remedy especially when the injury is so infrequent in its
severity. Rotation, less close crowding and planting on higher, better drained
land should ordinarily limit the injury, '

Nematode rootknot, Iicterodera radicicola.  See Cucumber.

Catalpa

Leaf spot, Macrosporinm  Calalpae.  The fungus said to cause this disease
needs 1o be investigated more thoroughly. The Macrosporium, realfy an Alternaria,
that appears on the spots is not very abundant and frequently is absent in the
spore stage. The spots are round, reddish-brown, conspicusus and injurions when
abundant on the leaves. They are often found on trees in the nurseries and
ocamonall.yr 011's_hade trees around dwellings. This spot has been found here on
Catalpa bignowioides, C. Kacmpferi and C. specioss, Insects sometimes produce
somcwhat similar spots but show indications of their presence as injury between
the epidermal lavers. :

Although we have no records of treatments by sprayving, we believe that if
Bordeaux is applied early in the season, it might control the trouble.

Powdery mildeqr, Microsphaera clevata, This is considered by some as a
variety of M. Alui. The white coating of mycelium and conidia on the leaves is
not very heavy and gives a gray appearance. The rather few perithecia em-
bedded in the same differ in the length of their appendices (that hold them fast
to the mycelium) {rom those of M. Al .

. Rarely it merits spraying for control except in nurseries where it might some-
times be done to advantage.

Caulifiower

gactenal black rot, Bacterinm campestre.  See Rutabaga.
. Ca:(:texgal leaf spot, Bacierium maculicolum. This is a trouble that has beem
e comem fmrt:cul_arly since cauliflower, Rrassicn oleracea botrytis, has been
betnee o n:mn_\l cultivated in larger quantities. It was first found in the state
pos cauliﬂo“ f"l(;" (c.f:gnhed. elsewhere, as 4 new disease on turmip and kale and late;
Bactern ;:Jdr. wiere it seems to cause the most damage, and on cabbage. The
iy an tO;.‘{l:t:]D small. blackish specks or spots in the leaves, and, if abundant
years.  Ropo et and vellow the leaves. It is usually troublesome only in wet

e ate and try seed treatment if necessarv. i

e ct;nal soft rot, Racillus carotorerns. See Iris.

C]a:. leaf spot, Alternariz Brassicae. See Cabbage.

ubreot, Plaswodiophera Brassicac.  Sce Broccoli

Cedar

Nu - - - .
ngl:;ser?e:bhtght, Plromopsis juwmiperovora.  While apparently we have found this
S present on the mature trees, it is only in the nurseries on young plants,



especially on the variety of red cedar called Camnarti and on Juniperus scopuiorwm,
that it has proved serious here to our knowledge. The leaves and stems turn a
light brown color and die and the embedded, black, fruiting pusiules can be found
more or less abundantly in them. No other stage is kuown.

While certain spraying tests have not, apparently, proved very satisfactory, we
believe, if the trouble is taken in its early stage, repeated treatments with Bordeaux
will control it in most seasons, .

Rust, Bird’'s nest, Gynmosporanginm Nidus-avis.  As its name soggests this
perennial rust, found so far only on our wild cedars in the parks and woods, causes
a bunching of the smaller branches into a sort of nest-like affair. On the main
trunk and the Jarger branches, however, we have seen it without this effect, the
vellow, gelatinous sori issuing from the cracks in the wood without evident swell-
ing or distortion of the same. This rust was originally described from this state
by the Station’s first botanist, Dr, Thaxter. It has its | stage on the wild Amelan-
chier ard is said also to infect the quince. The liost in Connecticut for this and
the succeeding rusts is Jumiperus virginiana.

Rust (Cedar-Apple), Gymnosporangium Juniperi-virginianae. This is the rust
that acts as the III stage for the common apple rust, ¢. . As with other cedar
and juniper rusts, this stage develops in the wet weather of April to late June
jelly-like horns containing the spores that carry infection to the alternate hosts
and later produce the I stage. There is no II stage for any of these rusts here.
With this particular rust, the jelly-like horns issue from round galls on the
branches that were formed the previous season from infections on the leaves from
the apple-rust spores. In these horns are produced the III spores which germinate
in position and bear smaller, temporary spores that are carried by the wind to
the apple leaves and produce there the apple-rust stage.

Here in Connecticut the owners of ornamental cedars are often as much interested
in them as in the apples, so common destruction of cedars to prevent apple rust
is not generally advocated. However, cedars should not be planted near apple
orchards or the cultivated very susceptible Betchel's Flowering Crab. Destruction
of the galls before fruiting might be helpful to both hosts. Spraying the cedars
in July just before the apple-rust spores are produced and repeating before or
after rains until the end of the season probably would require too many treatments
to be profitable.

Rust (Cedar-Hawthorn), Gymnosporangium globosum. This is very similar to
the cedar-apple rust in that it produces small, round galls on the red cedar known
as “cedar apples”. The galls in this case are said 1o be perennial, producing the
jelly-like horns containing the IIT spores each year in the spring. The horns
are tongue-shaped, shorter and flatter than those of the more common cedar-apple
rust. Its I stage develops commonly on the hawthorn, g.v., or occasionally on one
or two related hosts.

Rust (Cedar-Quince), Gymnosporangium germinale. This fourth rust develops
its small, jelly-like IIl stage in the wood of slightly swollen branches of both the
cedar and juniper. The [ stage occurs on the fruit and bark of certain pomaceous
hosts like the quince, hawthorn, shadbush and apple,

Celery

Bacterial soft rot, Bacillus carotovorus. See Iris.

Blight, early, Cercospora Apii. This leaf trouble of Apium graveolens appears
in the celery fields usvally in August, becoming evident then or later, and is called
the early blight, as it precedes the disease next discussed. The light to reddish-
brown spots are larger and more irregular than the late blight and the fruiting
stage usually shows as short, prayish threads bearing the spores. This same species
is found here on celeriac, while on carrot and parsnip distinct varieties have been
named. The injury is wsually less severe than that caused by the late blight but
both are coatrolled bv the same treatment.

Blight, late, Septoria Apii. Late blight appears soon after the early blight gets
a fair start and the two are often seen on the same leaves. The late blight has
smaller, more numerous spots and produces embedded, bLiack, iruiting pustules,
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cailed pyenia, from which the spores ooze our following wet weather and spread
the diseasc. Both diseases are caused by imperfect fungi of which the asco stages
are unknown. The late blight is commonly the more injurious, especially on the
petioles, and is a source of subsequent injury to the plants stored under conditions
favorahle for its later development and for that caused by other fungi. (Tig. 27.)

Some investigators advocate dusting as giving good results. In this state,
however, we prefer thorough spraying with Bordeaux, beginning in July as soon
as the celery starts to grow in the field and repeating every 10-14 days, according
to the weather, unttl the last gf October if necessary. Whether a grower needs
to spray depends on the location of his field, the variety grown (self-blanching
vatirties are often more susceptible) and his previous experience of injury from
these troubles. At any rate it is best for him to start with plants that are free
from the diseases and were spraved in the seed bed as a precantionary measure.

Gray mold, Botrytis cinerea. This is rarely seen in storage. See Geranium.

Rots, Pythium debaryanum, Rhigoctonia Selsmi. These two fungi have been
seen both on seedlings and also as causing injury to more mature plants. See
Potato and Spinach.

Brown root rot. This trouble has been seen several times in which the bunched,
shortened, reddish-brown roots failed to develop properly and so hindered the
proper growth of the tops. It looked like a soil-fertilizer trouble of some kind,
similar to that of tobacco and onions mentioned here.

Crinkle. Occasionally we have found a trouble of this sort where the Jeaves
were puckered and sometimes slightly mottled. It does not appear to be a true
inosaic type of injury but rather one due to a variable season for growth, perhaps
when a dry, slow growing period is followed by a wet one causing sudden,
vigorous growth.

Celeriac

Blight, early, Cercospora Apii. As this plant, Apimm graveolens rapacewm, is
not so commonly grown here as formerly neither this nor the next fungus is so
commonly found on it as on Celery, ¢. ©.

Blight, late, Septoria Apii. Sec Celery.

Chard

Leaf spot, Cercospora beticols. This is the common leaf spot of beet, chard
(Beta wulgaris cicle), mangel and ornamental beets, on all of which it has been
found here. The spots are round, light colored,. with a definite, purplish and
often slightly raised horder and are frequently abundant on the leaves. The
fruiting stage is more or less evident according to season and weather conditions
fnld colnsxsts of shorg, erect, tinted threads bearing the more conspicuous, lighter-
;ZtOLel:m‘sIl[:ares. It te an imperfect fungus whoss asco stage apparently is not
_ [‘._:s sometines quite bad i sugar-bect Aelds but in Connectizut it rarelv merits
el preventive teeatmeat other than care in selection of wood seed and rta-

L necessary it car he cortrolled by proper spraving.

Cherry

. ‘;g;llz?sggsf_,er(."yljgudrosponum Padi (called by some C. hiemalis). The disease
tderable defoliat'} ad on cherry, when the early season is moist, so that con-
Serasus (sour) b!in‘ results. [t occurs on both Prunus avium (sweet) and P.
t scems fo e gad:s worse on the latt_cr. While it occurs on other related species
s called by som c C!hleﬂy ot the wild black and choke cherries. The fungus
e 4 e - utescens on these other hosts, It produces numercus, small
12y show e on tl1e lea_\'es. on the under side of which the ocoze of the spares
nay result \Tla yellow-pinkish globule. On some hosts shot-hole in the leaves
'Cor.mm'v . llt‘_jlsco__stage occurs on the old leaves in the sp_ring and is known
arvied over $ Juemalis. It seems probable also that the conidial stage may be
Jed aver on the young twigs of some of the hosts.



Spraying should be started before the middle of May on the voung immature
leaves and repeated several times until the leaves are fully grown in July. See
also Plum, where it is sometimes called C. prunaphorac.

Black knot, Plowrightia »orbosa. This has been found most commonly on
the sour cherry. See Plum. (Fig. 28.)

Brown rot, Monilia cinerca. See Addenda for detailed treatment of this trouble.

Leaf curl, (Witch’s broom), Eroascus Cerasi. This witch’s hroom species is
occasionally found here perennial in the branches of the cherry. One or more of
the branches prematurely develop the leaves so that when the rest of the tree
is in full bloom their green leaves stand out in evident contrast to the white
blossoms. For treatment sce Peach.

Powdery mildew, Podosphaera Oxyacanthae. This is only occasionally trouble-
some, producing the most mjury to scedlings in the nursery or on the tips of
the twigs oi the older trees. On the younger tissues it forms a felt of the white
mycelium which becomes less evident on the surfaces of the mature leaves. In
time the small, reddish-hlack peritheeia of the asco stage appear embedded in or
on this myveelial and conidial growth. Besides being found on cultivated cherries
and plums, this mildew has been collected herc on wild species of Prunus serotina
and P. wirginiana

Spraying should begin on the opening buds with Bordeaux or some legs in-
jurious spray, as dry mix, and continue as needed for three or four treatments.

- Winter injury. This usually shows on the older trees by the sudden or gradual
death of the larger branches, in the latter case the leaves turning wellow and
dving prematurely with no evident cause of the trouble. These dead and weakened
branches should be cut off and in the spring a iertilizer he given to stimulate
new vigor to both roots and branches,

Chestnut

Blight, Endothic parasitica.  Since this trouble was first noticed in this state
about twenty-five vears ago, it has carried off all of the old trees and most of
the sprouts and seedlings of younger growth. Today because of the scarcity of
the host, Castanea dentata, the fungus is not nearly as abundant and so the chance
of infection of the remaining sprouts and seedlings is lessened. The fungus is
a typical Ascomycete, producing cankers killing the bark and cambium. When
the girdling is completed, the parts of the host ahove are killed, with the dead
leaves often adhering for some time. The conidial stage shows as yellowish,
sticky exudations of spores produced from internal fruiting chambers and is {ol-
lowed by the asco stage in the same reddish, grouped tubercules in which are
cmbedded the minute, black necks for the discharge of the ascospores.

In the late fall of 1932, we saw at Lebanon what apparently was the last living
old tree in our forests. Although it was badly diseased, efforts were made to keep it
alive. We have seen several moderately large trees of the [apanese chestnut,
Castanea crenata, that have remained nearly free from the disease. Certain other
Asiatic species are said to he {airly fmmune.

Those who have wood lots where the chestnut still survives should annually
go over the woods and cut out and burn all of the infected sprouts, thus lessening
further spread to the sprouts still free. The Station has started five small plant-
ings of seedlings in the state irom nuts grown in the south, in the hope that
these and the natural seedlings herg may cventually escape the destrover and help
bring back this valuable tree in our forests. We are basing our hope on the
Jess favorable conditions for the spread of this disease, together with the possi-
bilitv that the fungus may gradually lose its virulence as a parasite.

Leaf spot, Marssonia ochroleuca. Once fairly commen, the leaf spot, caused
by this imperfect fungus whose asco stage is unknown, is now rarely seen. It
forms small, round. lght-brown spots with a reddish border and in the center
are the inconspicuous, embedded, {ruiting pustules,

Powdery mildew, Microsphacra Alni. This fungus coats the leaves in late
summer and fall and is not uncommon on the sprouts and seedlings.  See Lilac
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Wood rots, Polyporus Spraguci, P. sulphureus. While a large number of species
of the Basidiomycete have been found on the bark and wood of dead chestnuts
and while the heartwood of the living trees is sometimes rotted, we have not
generally found their fruiting bodies on living trees to identify the cause of
their decay. The fungi listed above are two that have been seen and commonly

to hearfwood rots.

Fasciation. We have one specimen from Ansonia, collected in May, 1910, of
a voung sprout showing a moderately flattened stem with a smaller, flattened side
branch but the main one with a further bifurcation ending in slightly flattened
and curved tips. See Asparagus. ;

Chinese Cabbage

Bacterial soft rot, Bacillus carotovorus. The rot has been foiund rarely in wet
seasons when this ifrequent plant, Brassica pekinensts, is grown. See Iris.

Black leaf spot, Alternaria Brassicae. It was found frst at the Station’s
AMount Carmel farmt  See Cabbage.

Clubroot, Plasmodiophora Brassicae. So far this has been seen only on in-
oculated experimental plants. See¢ Broccoli for description and Turnip (White)
for further statemrents.

Leaf spot, Cercosporella albomaculans. This unusual fungus forms a more or
less evident growth of short, dark threads bearing white spores on small, grayish
spots in the infected leaves. It has not yet been comnected with 4 perfect stage.
The white turnip is another of its hosts in the State. Because it rarely becomes
of economic importance, no attempts for control have been made.

Chinese Lantern

Leaf spot, Phyllosticia Physaleos. On Physalis Francheti, now being grown
occasionally in our gardens, this leaf spot has been secen once. It shows as
circular, gray to brown spots with a darker border and bears the embedded, black,
imperfect iruiting stage of the fungus wsually in the center. Apparently the
fungus has never been reported on this particular host and little is known con-
cermng at.

White smut, Entvlenta australe.

This also was found here only once. See
Groundcherry,

Chives

Rust, Puceinia Porri. This rust occurs on Allium Schoenoprasum in all three
stages, though so far we have not seen the I stage and the II has been found
more often than the TII stage. Tt has been collected here not only on chives but
alsc on the Egyptian perennial onion. The sori appear as little blisters that
open with a central slit.in tlhe epidermis which, wearing away, discloses the reddish-
If)_rown spores. The thicker epidermis of the onion allows it to protect the spores
or a longer time than on the chives where also the outbreaks often appear more

probably due to the more ready dispersal of the II spores.

_ane the rust gets a start on these perennial plants, it is apt to appear year
aiter year and in favorable seasons it causes considerable damage. The grower,

it the_ trouble appears, should again start with plants free from the rust and
plant in a new place. -

Chrysanthemum

OITC:P?P gall, Bacferiwm tumefaciens. This trouble has recently heen collected
aots of greenhouse chrysanthemums where it was quite conspicious. See Rose.

. Leaf spot, C:\'h'ndrs_lsporinm'Chry.rau!hemi. We have found both a Cylindro-
{l?:nu;:n and a Septoria on this host and there is some question whether or not
" ]y re really distinct, though the latter forms a definite pycnium or fruiting
badly enclosing the spores in the leaves while the former merely oozes out its
similar spares without a very definite enclosing laver of sterile threads. Both



produce conspicuous, blackish spots or areas in the Jeaves and cause them to turn
vellow and dron off, defoliation taking place {rom the base of the stem upward
When very severe this prevents cutting stems long enough to have proper roliage
for the blossoms even if the latter are in prime condition, which very often they
are not dite to improper nutrition from this lack of foliage.

The grower should watch the young plants for this trouble, avoid excessive use
of water, cspecially on the leaves, and usc care in ventilation to dry off excessive
moisture. If the trouble appears and it is necessary to prevent spread, spray
pefore the blossoming period with Bordeaux. Potassium oleate used as a spreader
certainly will stick the Bordeanx so that it will nnt easily wash off,

T1grre 30,
Corn smut,

Ficure 29. Chrys-
anthemum rust.

Frourr 28, Cherry
hlack knot.

Powdery mildew, Erysiphe cichoraccarnm. So far only the conidial stage has
been found on this host. See Rose.

Rot of Cuttings, Rhizoctonia Solani, Botrytis cinerea. We have found both of
these fungi rotting the cuttings of certain susceptible varieties, like Bomnaffon.
when starting the roots in sand. The former acts as a soil parasite, the mycelivm
spreading in the sand and rotting ail the cuttings in the area, and the latter
develops spores on the languishing leaves and through them spreads the disease
to the stems,

Sterilization of the sand, use of hardened rather than tender growth for cuttings
care in the use of heat and water, spraving the cuttings and soil with potassium
sulphide (1 oz to 10 qts. water), may all be essential to success with the very
susceptible varieties, .

Rust, Puccinia Chrysanthemi. The rust shows as rather conspicitous, round
dusty, reddish-brown pustules either grouped or scattered, usually on the lowe
side of the leaves. Only the II stage has been found here. (Fig. 29.) )

The grower should watch to keep the rust out of the greenhouse by using onl
healthy cuttings and plants. He must avoid the most susceptible varieties, pick
off the frst leaves if rust appears and start spraving to prevent further spread

Leaf drop. This trouble sometimes appears in greenhouses on certain varietie:
where the leaves become black-spotted or merely turn yellow and drop off, very
much like the leaf spot disease but with no sign of infection by that or any
other fungus. Sometimes too close planting may have something to do with roo!
competition but to the writer it-seems to he due to unfavorable soil condlitiov
(due to unbalanced fertilizing clements) the exact nature of which has not ye¢
been disclosed.

Clematis

Leaf spot, Cylindrosporiwm Clematidis. This usually shows as small, numcrous
angular spots on the leaves with the imperfect fruiting spores (asco stage un
known) oozing out semetimes in a whitish exudation. It is found chiefly on ti
wild species, Clematis wirginiang, or on the same in cultivation. Investigators, st
far, seem to have disregarded it in control treatments.

Rust, .decidium Clematidis.  The I stage of this rust occurs on the leaves,
especially of wild specics, i vather small, closely clustered, white cups. The
11 and III stages go under the same specific name as a Puccinia and occur on
certain grasses, being especiadly common on quack grass. The infection of the
cultivated Clematis depends o 1ts species and the proximity of the infected grasses
ail so is not commen. :

Clover

Black mold, Macrosporivm sarcinaeforme.  This leaf trouble shows as reddish-
brown spots usually with indications of concentric rings of growth. It can easily
be teld from other clover fungi by the microscopic appearance of its spores which
are horne on the shert exposed threads on the suriace of the leaves, It is, as
vet, not connected with an Ascomycete as a mature stage. It occurs here on red
clover, Trifolium pratense, causing moderate damage at most.  Since clovers are
very rarely grown in pure stands in Counecticut, the damage resulting from the
different diseases are not sufficient to merit control, See Alfalfa.

Leaf spot, ’sendopesiza Trifelii. Like the similar fungus on alfalfa, this
tronble shows as reddish-brown spots on the leaves where at the center can
usualiy be secn the small, saucer-shaped, fruiting-cup of the Ascomycete causing
it. Apparently it iz less comumon than the preceiling disease and so far has been
foune] here only on the red clover,

Powdery mildew, /irvsiphe Folvgoni. A few years ago this mildew beecame
prominent on the leaves of red clover over Fasters United States. It seems never
to occur except in its conidial stage and varies in prominence according to the
weather o cuch vear though always present somewhat. It has rarelv been found
herc on alsike, 7. habridwn, and never on white clover, T. repens. Besides the
clovers, this mildew has a wide distribution of hosts mostly of the Pulse family.
_Howevcr. ir many of these hosts it is limited to its conidial stage and this and
its lute appearance usually diminishes the damage it causes, so little is dene to
control it.  Like all powdery mildews, it is largely an external parasite and so
subject to rather direct control by spraying and dusting. The other hosts listed
here are: cowpeas, larkspur, Lima and string beans, lupine, peas (garden and
sweet), rutabaga and turnip,

Rusts, Urompces habridi, U. Trifotii, U. Trifolii repentis. Formerly considered
as one species of rust on all clovers, botanists pow distingaish the pi‘(;cf:(fillg rusts
as ]mme(l_. in the o’r(ter named, to alsike, red and white clovers. These rusts are
all autoecious, that is, have the I, II, I1I stages on the same host. The cluster cup
stages, however, are rarely seen and then only in the spring and are missing so
tar heve with the red clover rust which is the most comman of the three.
blascﬁo?rusi?iz? ;’I’ulj-ri’u‘uwwm Trffolfl'. The fungus in this stage shows as small,
. its‘ o st;gen;fa(,s'on th!c;:; le}‘;lvsa .'m(! lgter”as more permanent, black pustul_es
Al e C snown as Plryllachore Trifolil. It is common here on the white

M 5|- & c'?\.us and less so on the red and crimson clovess,
um-\‘oi?:r?. .l.(l]us d}s’c‘ase. is occasionally seen on single plants, or a few adjacent

a g evidently is carried hy lice und becomes perennial. See Cucumber.

Columbine

frr,fi:aﬂwmﬂg;'n.{{M"Th'c streptothriv. Recently Dir, AleCormick abtained a Botrytis
S o ting tissues of a cultivated species of Aqu:kgm. So far as we have
pnd. EC;'IT;'}]\‘ n::-‘?ll" ]ﬂns genus has heen reported on tlis host. Artificial cultures
Serotia oty o LF] i aud spore growth of the Botr_-_yh§ and numerous, smafl, black
Ry SR I:m.‘:n]-m thnse obtained frnm_tho F'ulip, q. 2., rather than to the
e }. Tié myce 1a[.gr0\\'th we have _ohtmned from the Peony, a more nearly
ffﬁ host, t]x_c-ugh it differed from both in the nodulose conidiophares,
Ciesoxdecrgiuﬁ:ﬁ?ew"m Erysiphe Polygoni. The only other diseases found on spe-
o -olumh ne iz the _I_m\vr[er_\- mildew. seen only in fte conidial stage. and an
ermined leaf spot. For powdery mildew, see Clover,
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Corn

Anthracnose, Colletotriclion graminicolun. One of the minor le
Zea Mavs is this one, since it causes small damage and is infrequent in oceurrence i
It starts as small, brownish, oval spots that may run tegether into lemmmdn e
lengthwise of the leaf hearing the embedded fruiting pustules with
spines. It has been foumd here so far ou sweet corn and on i o
latter the disease causes a reddish color. Control measures are unnecessary. I

Bacterial leaf spot, Bacterium Holci. As early as in 1916 at
we found a bacterial Ieaf spot discase on sweet cern,
I . and again in 1928 at a farm there, and also in
though not determined untit recently, all four specimens scem to a
description and specimens of the ahove disease on corn which
ported elsewhere an several other hosts. In no case did we find
or serious injury and as most of the injured leaves were on the
groweee and the chief injury was on their outer halves that
ground, we believed that the trouble came originally irom germs in the soil. 1
The injury showed usually as small, elliptical to more elonga’ 7 A
when matured, these were a reddish-brown, especially when wate
dry they were either reddish-brown or at length a highter brown
margins darker. When the spots were abundant, they oft
vening tissues which also turned a light brewn and so more
spots it the dried specimens.

Bacterial sheath blight, Bacterium Andropogoni. T
on the inner, enveloping sheaths of the leaves as a
. usually involving most of the inmer tissue
cording to the moisture present. I think that Burrill in
Zeae which he also associated with other injuries of
growth. At least the writer, then associated with him, collec
Tllinois and so named them. We have frequently seen-this sa
in Connecticut but have made no special hacterral study of t
statement see Sorghum.

Bacterial (Stewart’s) wilt, Aplanobacler Stewarti. Tn 193

[

proved unusually sericus in this state. See Addenda for detailed statement. I

Ear rots, etc.. Dipladia Zeae, Fusarinunt manilifern
Cladosporium Zeae, 1In late, wet or short growing seaso
have trouble with ear rots both in the field and storage.

_ nearly as much as those who grow corn in the states
two of the fungi mentionied here, possibly also the Fusa
are the chief causes of ear rot. The Diplodia can be told
ium, when protected, and the small, biack, fruiting bodies of its imperfect stagxc.l
5o far the only known stage. The Fusarium species are e e
external mycelium, with finally a pinkish coloring espec
tion.

Concerning the third fungus mentioned, we have rarely found it and then on thel

or nearly mature ears of sweet corn where its wh'” T e feeendder
the coh and the basc of the kernels in the chaff. blacken
duction of its dark spores produced externally. It scems
invades the injured or impropetly matured tissues, cspec
their natural maturity.

The so-called Cladosporium Zeae is a suprophyte that is occasionally four
¢Rept. 1906:314) on the cobs of storage corn, showing as a black growth
certain of the immature kerncls,

The grower should start with good sced, practice rotati
and he need fear little trouble, except in very unfavorable

Leaf blight, Helminthosporivm turcicwm. This trouble shows late in summ
or early fall, following moist weather, as a rather =1l
if hit by an carly irost. The fruiting threads, bearin
imperiect stage, show as @ more or loss evident, black gr
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Late planting, preventing praoper maturity, and poor fertilization are twe contri
buting causes, so the poor growers are those who suffer the most. The troubl is
so uncertain that other preciautions are not profitable, e

Root rot, Gibberella Saubinetit. It is generally helieved that this fungus, es-
peciully in the Fusarium stage, is largely respoflsib[e for the common root’ ot
oi corn as it comes to semi-maturity in the field. The roots are rotted off arnd
the base of the stalk is invaded. 1f the main or holding roots are gone, the stalk
is oiten blown over. A reddish discoloration may even show at bthe lintcrnodes
above when the stalk is split open. Sometimes the Fusarium stape can be found
in the diseased roots or and frequently it shows in theh ear as one of ti‘le

ribed. The mature or asco stage 1s also found here but
parts of the stalk. '
oil as to its chiemical constituents and the growing of small
tlm (}lﬂi}sease_oncthc same land are factors in its serious
_ st. ere m Connecticnt these wifavorable factors are
largely lacking, so we do not suffer as m ; is tr e
B SO factiae er as much from this trouble. Good seed and

Rust, Plltc'r:'li!.m Sorghi.  This rust shows as reddish, dusty outbreaks on the
aves in ifs 1l stage; _htcz' the III stage develops lead-colared pmtunles p
mly cavercd by the epidermis. The I stage occurs on Oxalis woodso lmorg
not been lr.vund' in this state. The rust is fairlv general hLe‘re bt Srre ‘t'Em
_ comes z_lbund:mt in certain fields oy on certain varictics, the reaso rome 1;11_16;
is nnt cvident. Remedial measurcs apparently have rarely heen trie('i} or e
Smut, Ustifago Zeae. As this {s our most common fun;ru-: and as it
parts of the plant, especially the tassels and ears, we (':on-Si:lt:[; it as our most
ious discase of corn, especially of sweet corny The frutting pustules, var viou
m small on the leaves to large in the ears, are at first coverécl b\: ‘ _\[[tg
elope but when mature show as black, dusty masses and are familiar til) w'" ;
who has grown corn.  This black mass is the chief spore stage hut Et;(égy
vs on germination. especially in manure, give rise to tempor_'a(rv q;::OIId nf
vs that, blown by the wind to any exposed young tissucs of the corn l;Jl ;
" infection there. (Fig. 30.) " produes
Seed tre:itmm}t is of no use as it is with some other grains. It has been claimed
several 1_"t 1at 1{ the immature smut balis are carefully gathered and- destroyed
ve smes 3 year, the succeeding crops, if sufficiently isolated and Ires] 1
avorled, will show less infection. ' T e

These tal sametiines appears in seedlings, especially when recently
‘lturecs]Lh;-;h to mature if all of the leaves are white, Occasionally one .
i Hants with some indicat : . A1 i e :
leaves. wdication of the’lack of chlorophyll in certain
inpury. This injury sometimes occurs. See Cmion.

‘.Poor sc;ecg. Here our growing scason is so short that care has to be taken
anud Sfffi- ﬂt“l[‘l f\‘ar‘l("tle’S that will mature hefore frost. With wet, cold

Lare, toq has( t';\ h: i\:‘éjlstst. d.Si t*lse\\'here, even this prec:_aution sotmetimes fails.
harvesting . ‘%cedme% 110 tm. proper curing and storing of the seed after
Aot g Yetk} A 1 and growers who save their seed are aware of these
Tlt‘urq qccasmna_]ly come ycars when seed is generally poor over

—vatiol '%L:} it is espec.l:t.ll_v true that the grower needs fo test his seed

ctore planting in order that he may use only the best available.

Cornflower

Crown r Seleroti T :

W r:flt;\;»sci-krg"::::" E":‘fffh.mn. \_r‘ve found this once in 1932 on the base
e aaner thhﬂsl'(‘_\-ﬂﬂlif, in a Hower garden where this fungus was

10'-15- en a variety of herbaceous plants. See Larkspur.

Cyani. This rust is occasionally found on this host., also called

N, producing numerous, cireular, dusty, reddish-brow;l outhreaks

the stems hut chiefly on the leaves especially on the lower sides

consist of the spores of the I and TII 51;’15_":-:. the latter -Iu-il{r,'.

Button,
¥ oon
tules



a little later in appearing and darker in color.  Apparently it has ne cluste
cup stage.

As the host js practically an annual here, the rust need not hecome troublesgme
since one can get secd irom a different source and plant it in a new plac
another vear,

Cosmos

Stem canker, Phomopsis Stewartii,  This trouble shows as cvident spots, a
first purplish, on the lower nodes of the stems of Cosmos hipinnatus causing. wha
had, serious decay. The fruiting stage in these spots shows as little, black, em
bedded bodies bearing the imperfect spores but its asco stage is unknown. Circular
brown spots on the Icaves have also been seen by us that may have been causer
by this same fungus.

The most satisfactory treatment probahly consists in pulling up and destroying
the infected plants and spraying the lower parts of the remaining ones to preven
further spread of the trouble. .

Cotoneaster

Red canker, Tubercularia wmlgaris. The only trouble we have seen on thes
shrubs, Coloneaster horizontalis, has been in a nursery where this imperfect stam
of Nectria cinnaberina showed as reddigh tubercules on the dead hark. The trouhl
10 this host resulted probahly from winter injury in the first place rather than fron
this {ungus which at best seems to he a weak parasite following other injuries

Pruning off the injured branches and protection against winter and drough
injuries are the remedial measures suggested.

Cowpea

Bacterial spot. Bacteriim Fignae. None of the diseases listed on Vigna sinensi
are s0 common or important herc as to require preventive treatments as yet. &
we merely give short déscriptive characters to distinguish them. This spot ha
heen fommd here ance, at the Station’s Mount Carmel jarm, and is the same specic
that accurs camwonly on the Lima bean, q.@., and produces similac xpots,

Leaf blight, Cercospora Dolichi. This leaf blight is caused by an imperiec
fungus whose asco stage is as yet unknown. The fingus causes evident. rediis)
discolorations that usually assume a circular shape, become about a quarter o
an inch in diameter and develop a grayish center. On this the fruiting stage ma
be seen as 2 scatlered, often incomspicuous, gravish growth of fertile threads am
SpOTES.

Leaf spot, Amerosporium oeconomicim, This fungus produces spots very simila
to the preceding but can be told hy its imperfect stare, likcwise unconmected a
vet with an asco stage, showing as a few, black bodies embedded in these spot:

Powdery mildew, Ervsiphe Polvgoni. So far we have found the conidial stag
onle.  See Clover,

Cucumber

Anthracnose, Coflctotriclunn lagenariwn.  This is uccasionally serious, and i
found chicfly on the leaves of Citewomis sativns. See Watermelon.

Bacterial angular spot, Bacteritm lachrynians. We have found this bacteriur
on cucumber, muskmelon and squash hut it cavses serious damage omly to th
first host where, if present in wet years, the injury may bhe considerable. Th
germs cause small, angular spots on the leaves, rarely herc on the cucumber frut
which are reddish-brown and in wet weather show as thin, water-soaked area
especially. when the infections run together. Sometimes the bacteria ooze ot
on the surface in tear-like drops, hence the specific name.

As the germs can hc carricd by the seed, sterilization of the same if suspiciou
(soak seed 5 minutes in 314 gallons of water contaming 4 oZ. corrosive sublimate
may be miven and rotation practiced, especially when there has been trouble wit

1 previens crop. Ti the discase appears, spraving with Bordeaux may prove help-
jul if done in time.

Bacterial soft rot, Bacillus carelovorus. This may appear in the fruit in wet
wenther, often following the preceding trouble, as a general rot. See Iris.

Racterial wilt, Bacilins trecheiphilus. Wilt iz not uncommon in favorable sea-
cons, wilting and killing the vines.  See Squash.

Damping-off, Iythiunt dcharyann.  This is found occasionally in seedlings.
Sec Spinach.

Downy mildew, Pcronoplasmopara cubensis. In past seasons this was cmne of
our worst discascs appearing on this host before it developed on muskmelons, g-.

Powdery mildew, Frysiphe cichoracearnm. Powdery mildew usually appears
late in the season, in the conidial stage only, and does not cause much harm. See
Pnlox.

i“igrre 31, Cucumhber
white pickle.

Ficure 33. Goose-
herry mildew,

Fieure 32. Currant
anthracnose.

Scab, Cladesporiem cucwmerinum,  This cecurs here on cucumber and muskmelon
on the lea}res and stem but chiefly on the fruit where the damage is most serious,
It shows in the latter as small, sunken areas which under moist conditions are
covered with a copious growth of the olive, irpiting threads of the immature
stage, so far the only known stage. Spraved vines do not usually suffer.

Nematode rootknot, Fleterodera radicicola (H. Marioni). We have seen this
trouble worse on greenhouse cucumbers than on any of the nunerous hosts. Those
uu‘.‘]ur.!(*d here are: aster, begonia, carrot, cyclamen, cucumber, gardenia, ginseng
parsmip, pPrimrose, rose, snapdragon, tobacco, tomato. Others are prol;ah]y just‘
as susceptible if grown under favorable conditions for infection. The disease is
caused b‘_\: small worms, called eel-worms or nematodes, which infect the young
mternal tissdes oI the roots gathering their food from them and reproducing their
yvoung from eggs deposited there.  These invasions cause the roots to develop
fusiform swellings which ircquently become large and numerous hut in the end
quickly decay. Finally the ptants suffer from lack of sufiicient food and moisture
tor_ growth of the parts above the ground.

[his species of nematade cannot usually live over winter out of doors, so field
ereps are not usually hothered here as they are in the south where the land some-
I!hTT‘lCS becomes hadly infected. In greenhouses and protected seed beds, however,
tlrt(\ubsl?l ir?f?;léc I)E!](‘V(imts 50 badly infceted that it is desirable to prevent furthe:r
or subjoctic ‘tce( Ng Ccrops. I:.1 such Cascs careful removal of the infested soit
hip]; prms“i 1qta co_mplete winter conditions or to its sterilization in place with

: eteam iz the remedial treatment.

Mosai is hle is simi
saic. This trouble is similar to or the same as the tobacco mosaic. The cause

glz:t:;]tcié\ t;lllg:‘a‘-c'?lfmil }potthdr}g of the normally green leaves has not heen determined
s B o al ed ﬂy1r~1]:'s isease which is infectious. The white pickle (Fig. 31.) of
o f"llr.minri 1713- :\i“-m ar 1mortt]mg_ but ane which produces irregularities in growth,
creps <tch s o k_.fh""@‘ ter manifestation of the same trouble, Other cruciferous
belicve that ‘T;l squash, pumipking and vuskmelons are similarly infected.  Some
e CAtmuhh“ can be carried at times in the seed. At one time it was

1 DSt seTious trouble of cucumbers but it bhas not heen so bad recently. Lice



are the common carriers of the disease from the infected to the healthy plants
in most cases.

Care in selection of good seed, rotation, destruction of the mosaic weeds around
the fields including their lice, all are necessary to success in seasons that favor
mosaic production. See Tobacco.

Currant

Anthracnose, Glocosporium Ribis. While both currants and gooseberries are
subject to this trouble, the common red and white currants, Ribes tudgare, suffer
most, especially in the years when it is abundant. The leaves are the chief point
of attack and show purplish to reddish-brown spots, usually small in size and
numerous, with a pinkish globule of spores oozing out on the under surface when
fruiting. When iniection is ahundant defoliation is severe. The asco stage, as
yet not found by us, develops on the old and dead leaves in the spring and is
known as Psewdopesiza Ribis. (Fig. 32.)

Early spraying with Bordeaux, preferably hegun before the leaves start to
develop and repeated as needed, is necessary for control in the seasons favorable
for the discase. ’

Bitter rot, Glocosporium vrufomaculans. This rot has rarelv been seen on the
fruit. See Apple.

Cane blight, Bolrvosphaeria Ribis. The canc-blight fungus has been reported
by others as causing trouble here. The canes are kitled and the fruiting stage of
the Ascomycete causing it shows ag small, black, rough cushions on the dead stem.
While we have had no complaints, it is said to cause serions trouble elscwhere in
currant plantations. Tt is well, therefore, to destroy by burning any infected canes,
or whole bushes if bad, to hinder further spread.

At the same time we have seen similar trouble, due to winter injury, on the
weakened and dead branches on which appears another fungus which might tend
to confuse these two troubles. In this latter case the fungus (Nectria cinnabarina,
sometimes called N. Ribis) appears as smooth, vellowish tubercules in its conidial
stage {with age blackish) and as reddish., roughened ones in its asco stage and
develops as a weak parasite or saprophyte following the injury.

Leaf spot, Sepforia Ribis. This is usually not abundant enough to cause con-
spicuous damage. See Gooseberry.

Powdery mildew, Sphacrotheca Mors-wvae. This mildew is infrequent but
capable of injury. See Gooseherry,

Rust, blister, Cronartium ribicola. This rust has its conspicuous, cluster-cup
stage on the stems of white pine where it is so destructive. Spores from these
are carried long cdistances to currants and gooseberries and produce infections
there in late spring and early summer. These develop stnzll, yellow spots on the
leaves on the under side of which appear the II stage as minute, clustered pustules
that ooze out the yellowish, dusty spores that sprecad the disease through the
summer. In late summer or early fall in these same spots appear short, reddish,
hair-like growths of the [II stage. These are composed of united spores that
germinate in position immediately in moist weather and develop numerous, smaller
spores that blown by the wind carry the disease for short distances and infect
the pine ncedles. See Bull. 214,

Of all the hosts, the black currant seems tlie most susceptible and so its cultiva-
tion here is prevented by law. The ordinarvy red and white currant at times are
abundantly attacked, as well as the yellow currant, R. odoratum, white cultivated
gonscherries scem to be much less injurcd than some of the wild species. The
currants can be spraved with Bordeaux to lessen this trouble hut in maost
regions of the state this is not necessary. See White Pine.

Rust (Cluster cup), Aecidium Grossularice. In this case the I stage of this
entirely different rust appears on currants and gooseberries, while the [T and III
stages, as Puccinia Grossulariae, infest wild species of the sedges of the genus
Carex. The I stage is evident as more or less numerous, small, white, toothed
cups. containing the orange spores, sitvated mencrally on the under side of the
leaves. Rarely any very evident damage results to the invaded host and so no
preventive treatment iz pecessary.

Chlorosis. This trouble occasionally shows on individual leaves or those of a
tranch as a ycllow-white mottling in the normal green color. Rarely this may be
due to insects but usually it secms to be caused by some unfavorable but ohscure
weather or soil conditions.

Winter injury. Such injury occasionally occurs in severe winters or exposed
places; see trouble mentioned here under Cane Blight.

Cyclamen

Gray mold, Botrytis cinerca. It has been found occasionally on plants kept too
wet. See Geraniun.

Nematode rootknot, Helerodera radicicela., See Cucumber.

Leaf spotting. While certain wvaricties normally develop a purplish color on
the under side of the leaves, we have had complaints of a grcen variety where
certain plants become abnormally so spotted beneath, This abnormal appearance
hindered their sale and apparently also affected somewhat their general vigor. The
canse couid not be exactly determined in this case though variable conditions in
heat and moisture during their growth may have been responsible. The grower
did not think it came from fumigation or spraying with tobacco since all plants
were equally exposed.

Daffodil

Bulb injury. Recently we received injured bulbs of Daffodil sent us by a
seed house in Hartford which had received them irom the Pacific coast. There
was a question whether the bulbs had been injured by fumigation, improper storage
or other conditions. Dr. McCormick found considerable of the fruiting stage of a
Penicillium on the dried coats as the only fungus present but we had no proof
that this fungus was primarily responsible for any injury. Some of the bulbs
when planted later did fairly well and with no fungous injury, so any injury that
occurred seemed to be due to the other unfavorable conditions rather than to a
parasite. .

Running-out. Aside from the preceding complaint, we often find that these and
similar bulbous plants do poorly after establishing themselves in the ground a few
vears. In such cases, while the foliage may be good, the plants fail to bloom freely
or not at all. Transplanting the divided bulbs, when necessary, in new soil with
more room often proves helpfal but sometimes it is desirable to secure new,
vigorous bulbs grown in a different repion. .

In this connection it may be said that better fertilization, while it may affect the
vegetative growth, will not, usually, increase the number of blossoms of that year
though it may increase their vigor. This is because the blossom buds of certain
bulbs are laid down in them the previous vear and their number at that time is
decided by the favorable or unfavorable condition for the vigor of these bulbs.

Dahlia

bPowdery m_ildew, Et’;":r'f)h(:' cichoracearim. The mildew is usually not very
abundant and is seen chiefly in its conidial stage, but in late October the asco stage
has been found here rarely. See Phlox.

Only occasionally is the trouble scen on this host. See Cucumber and
Tobaceo.

e T l1a'“c have sometimes seen what we considered yellows of the virus
5 Ve never proven its infectious nature, See Aster.

Drought injury. 1n very dry years after very hot weather, the leaves of this
plant trequently turn yellow at the margine and sometimes die inward for a shorter
or longer distance. This injury might be mistaken for the true “yellows” which is
& mare serious, infectious disease. However, with this drought injury there is no
danger of recurring injuries from planting the bulbs from the injured plants.



Dandelion

Leaf spot, Ramularia Tarareci. The three diseases mentioned here on fields of
Taraxacum officinale cultivated ior greens are all found on the same host as a weed
in nature. Apparently in the cultivated telds, they do not bother greatly since the
fields are usually remewed before they hecome too conspicuous. The leaf spot
trouble shows as round, moderate-size. brownish spots with concentric rtings of
development and purplish borders, having a more or less cvident whitish growth
of spore-bearing threads on the under suriace. No asco stage is yet known.

Powdery mildew, Sphacrotheca Castagnei. This powdery mildew is more or
less conspicuous on the leaves in its mvcelial and the powdery conidial spore stage.
Later the reddish te dark-colored, small perithecia (mature iruiting bodies of the
asco stage) are more or less abundantly embedded in the external mycelium. While
the mildew has a variety of other hosts, chicfly Compasitae, this is the main one
reported here. Powdery mildews show their specific characters largely through
the microscopic exumination of their perithecin, See Speedwell.

Rust, Puccinia Hieracii. The 11 and 111 stages of this rust appear here on the
dandelion wnd endive, and certain related wild species, as the vsual, roundish, lighter
and darker, reddish-brown, powdery pustules chicfly over the leaves. It is said to
possess no I stage.

Dewberry

Leaf spot, Septoria Rubi. We have found the trouble on this and related hosts
of raspherry and blackberry, both cultivated and wild, in varving degrees of
prominence. Generally at least a meoderate number of spots can be found on the
leaves and less commonly on the young stems. The spots are whitish or light-
colored with a decided purplish border and in the center the cmbedded, black,
fruiting bodies of the imperfect spore stage are mare or less evident. The mature
asco stage appears on the old dead leaves and is known as Mycosphacrella Rubi
but as yet we have not found it here.

It rarely pays to spray to prevent this trouble but i desired use Bordeaux, with
potassium oleate as a sticker, and start in the early season.

Rust, orange, Caeoma nitens. This is occasional on the cultivated and common
on the wild plants and on practically all the rost is the short-cycled form.  See
Blackberry.

Dill

Black spot, Phoma Ancthi. This 1s the only fungus that we have observed on
this host and we are not sure that it was more a parasite than a saprophyte.  See
Addenda for further details.

Dogwacd

Leaf spot, Septoria cornicola. While a number of discases have been reported
elsewhere on different species of Cornus, chiefly of the leaf spot tvpe, so far this
is the only one we have determined on cultivated species here. It has been found
on two species, C. panictdata and C. sangminea, producing more or less abundant
spots, light to dark brown at the center and with evident, purplish borders. The
embedded froiting stage in the center is usually not very evident.

The asco stage has apparently never heen reported; however, if the disease i3
prominent, it might pay in late fal]l to rake up and burn the fallen leaves.

Dutchman's Pipe
Gray mold, Botrytis cinerea. We have {ound thizs fungus occasionally in wet
weather on the leaves of Arwstolochia sipho. See Geranium.
Eggplant

Early blight, Alternaria Selani. This blight is seen occasionally on the Icaves
of Solmon melonagena but does little damage, See Potato,

Fruit rot, Phomopsis ccavuns. When started in a field during wet weather,
lsis proves a most destructive ct‘15ease. We reported it years ago as Phyllosticta
curtorint. 1t forms occasional, hgh? 90]91‘ctl spots on the leaves with an embedded,
Jack fruiting stage but is chieﬂ;:' injurious and prominent on the frunl_ ustally as
t ripens. Here the fungus rots it into a light-brown. gradually increasing zonated
wrea jn which finally appear the small, black, imperfect fruiting bodies that when
ibundant give it a blacker color. No asco stage has been reported.

Practice frequent rotation; keep.:'eiuse out of manure pile; use o;_ll_v best seed
wut if suspicions treat with corrosive sublimate 1 to 1000 for five minutes. Here
ipraving svems hardly advisable though Bordezux has elscewhere given good results
vhen used weekly for five treatments.

Gray mold, Bofrytis cincrea. 1t is sometimes respansible for rotting the ripe
ruit when an evident, grayish growth develops. Sce Geranium.

Seedling rot, Rilzoctomia Selanj. 1t is found occasionally in seedlings, See
apinach.

Wilt, [ erticitfivn alboatrum?  \We have seen a wilt very troublesome in certain
jelds but we have never isolated the fungus te he sure that it was this species
aroa similar Fusarium, In oother nearhy states. however, this seems to hawve been
jore aned, as ve have found this fungus on potato. it seems to be the reasonable one.
There i< Litt’ - on the outside of the infected plants to show the ecause of the
njury but when the stem is cut open one can sce a darkening of the fibro-vascular
sundles amd uswally under the microscope get cvidence of mycelial growth and
nternal production of spores. The first sign of the trouble shows as a somewhat
gunting of the maturing plants, wilting and yellowing of the leaves and the gradual
leath by defoliation of the same from below upwards. The infected plants may
se adjacent er scattered over the field and, tf bad, little or no crop is harvested.
As there seems to be no evident cexternal means of spreading the disease by spores,
it alwiys has scemed to us that it did not spread from plant to plant but became
general all over the field at the same time. Evidently infection is through the
fungus in the soil of the ficld or it i brought in by infected plants from the seed
het. S far as we know the seed is not the source of infection.

The sced bed should reecive the first attention to bhe certain that it is not the
source.  Next, frequent rotation should be practiced, avoiding land recently in
potatoes and care should be given in the use of manure that might carry or
werease the trouble.

Mosaic. This disease is usaally not so evident as on other plants and is appar-
antly not serious here. See Tobacco.

. Scaid.l\\'c have seen this occasionally on the fruit following very hot weather.
ACE AP, b

Elm

_A_nthl_'acnose, Glocosporium ulmicolwm. This new leaf discase iz scarcely to be
:J:stm_l.z_ulshcd fram the older one described as Black spot, .2. However, only the
mmperiect stage iy known and it is distinguished from the imperfect spores of the
C"E]‘,“”' hy their larger size. It has been found here during the last few vears on
éh’i"*lif_-zodﬁ':_t'-l‘éf:}mrq and certain of the introduced specics and varieties, such as the
e l“-];,'i xrian elm. Farly in June. 1933, we received specimens ’Of tie Siber-
advancing inktl'.‘- ﬂ”_‘f‘ tungus was. fruiting prominently on 'that vear's twigs _and
the same I’un:- o leaves at their bases through the midribs. Later we received
B maeep o .l-,lh‘l on_t]w twigs of th.e American elm. E\'ld(‘n.l’l_v the 1’_unF:us must
B, ver the winter in the small twigs and thus secure carly infection in this way-
\\‘ilt'sezll‘?l:fll'::-g[‘il-s‘ :gﬁf‘?:(lfl'fcflffﬁlr -_f.t.fnhm’ffm'y-m. This fungus, jn wet seasons and
AR Illlﬂ'lh&‘l's’t rlh .ul'c allnunlaut, s respnns.mlc for causing their death in cousule_r-
Tntishe s J_e]pmg to.keep them in check the next season. [t can be dis-
g cC by the evident, white growth that covers the dead insects found in the
eracks of the arle.
-'Brll?:k.\s;ﬁ?:? .(,mmrmrifr wlmea, The black spot has been comoion on the leaves
Eacodi) lx‘llc.m ¢lm  for years and has recently ].lecn 11(1[10(.‘([ an some of the
ren species. Ttocauses little, black, clustered pimples, evident o the upper



surface of the leaves but less evident and often concave beneath. In these a
produced the minute spores that spread the disease during the early season. T
trouble is always present in a small way each season but 1f abundant it causes t
lcaves to turn vellow and drop prematurely; somctimes the trees are practical
defolinted in mid-summer. The mfected leaves begin to develop the asco sta
while still living, but it never matures until the following spring.

When bad, the old leaves should be gathered and burned in the late fall. 17 t
trees are small or their foliage is highly valued, it may pday to spray them wi
Bordcaux the next spring, beginning with the developing leaves. Under ordina
conditions and with the variability of its appearance, most people are not like
to give large trees the two or three sprayings necessary.

Canker, Nectria cimabaring, etc. This saprophyte -or weak parasite has recent
been found on the Mongolian efm, Ulmus puwmila, in several nurseries of the sta
in both its asco and conidial stages (Tubercwloria vulgaris). Where seen by
it appears to be mercly a saprophyte on the lower, suppressed and dead branche
without injury 1o the main stem. However, some nurserymen claim it causes deat
of the living trees, which might really be due to drought or winter injury rathe
than to the fungus. In some cases, also, the dead tissucs show the {ruiting stag
of Sphacropsis malorum, another saprophyte or weak parasite. Sce Horsechestnut,

Dutch elm disease, Graphium Ubni. One tree badly injured with this disease
was found in Connecticut in the fall of 1933. Tt was destroyed in January, 1934,
Whether others will e found int 1934 remains to be seen, but the finding of a second
trec in February indicates they will be. See Addenda for further statement.

Heart and sapwood rots, Plewrotus wulmarius, etc. Wood rots are not very
evident in this tree but the above in the sapwood and undoubtedly other fungi,
such as Fomes applanafrs in the heartwood. are responsible for the same.

The Fomes species we find in fruit apparently only after the trees have been
cut into logs. This is described under Maple.

The Pleurotus is a large, toadstocl-like type with a buff-colored top, often cracked
at center and with white gills heneath usually notched to the conspicuous, central
but often recurved stem. Often it occurs singly.

Another fungus, Polysticius conchifer is a small, papery body, often conch-
shaped or cupped, with a grayish upper-surface usually coated with dark lines and
a white, porons under-surface. While it is probably not responsible for the death
of the twigs and branches, it does causc decay in them afterward so that in storms
they are usually broken off and become a menace to people travelling Deneath
the frees.

Leaf spot, Septogloewm Ulmi. This fungus was found once on seedlings of
Ulmmns sp. in Hamden. It produces minute. vellowish to finally reddish brown spots
in the leaves on the under surface of which oozes oul a consptcuous, vellow glohule
containing the spores. Some claim it is the imperiect stage of Deothidella Ulmi.

Twig wilt, Cephalosporiim sp. While we have found only two specimens of the
Dutch elm discase, Graphium Ulmi, which has proved so destructive in Europe,
there have becn called to the attention of the Station several large American elms
in the state that developed a wilt of the smaller twigs and branches somewhat
approximate to it in appearance but not in severity. The above name of the fungus
causing it has rccently been applied to it by another worker.

The trees shew na curling, wiling. vellowing and final death of the leaves iol-
lowed often by the slower death of the twigs and smaller branches. No external
sign of a fungus is seen but, on cutting across the smaller hranches, one often can
find blackish spots in the newer wood. Sections of these, under the microscope
reveal the presence of the mycelium of a fungus, and cultures of it have heen
obtained. Inoculations on elm seedlings with these cultures made by Dr. AeCormicks
who is carrving on this investigation, have not as vet revealed this fungus as 2
very vigorous parasite.

Aerial roots, We have seen large elms, also willows, when the bark had heen
injured from various causes, that started smalil, root-like growths fram the cambium
and in a few cases. running down beneath the dead but finally decorticated bark
{or a considershle distance, reached the ground, taking hold there as true roots
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\We have alsa scen somewhat similar growths on forest trecs that were apparently
injured by lightning.

Bleeding and Slimy flux. When cim trees, also some other trees as maples,
ete.. are injured in various ways in the bark or hy cutting off branches, they often
start blecding at these places, cspecially in the spring in wet weather. It is frequently
verv difficult to stop this water or crude sap- [{ it continues the surrounding
bark rots as a result, If sufficiently rich in elaborated food material, this sap some-
times develops a mixture of fungi, bacteria and yeasts that thicken the same into
the so-called slimy flux. Once a tree starts this bleeding trouble, especially in wet
weather, ofie cannot be sure when it will stop.

<. far the chief remedy, if the trouble occurs on the main trunk, is to cut away
the injured bark back to the healthy to start 3 new cambium growth and to insert,
1 short distance below the injured place, a small pipe to help stop the bleeding

| carry away the drip from the bark directly to the ground.

Mechanical injuries. One need not elaborate on the various tvpes of these
injuries due to transplanting, removing of needed dirt or filling in to greater
depths, unnecessary  pruning of limbs and roots, paving of streets, etc. These
troubles apply to all street trees to a greater or less extent. One of the tmost
frequent and eonspicuous injuries in the past has been duc to horses gnawing the
bark. but now this can largely be charged to man and his automobile. Many of
these bark injuries, through neglect or by repetition, now show large, deep, con-
centric cankers where the original injury has increased yearly by the dyving back of
the bark at the cdges of the injury. )

Endive

Rot, Kihisoctonia Solani. We have found the fungus rotting the seedlings and
roots af this plant. See Spinach.

Rust, Pwecinia Higracti, This rust has BHeen seen only rarely on Cichorium
enddizia, Nee Dandelion.,

Euonymus

Crown gall, Bocterium twmefaciens, This is occasionally reported in nurseries.
Appar;ntl_v Enonymus radicans is a very susceptible species. In 1932 we saw speci-
mens o a nursery labeled variety twariegata that showed a great number of these
galls of considerable size growing on the running stems but the injury did not
seent as great as one would expect. However, these gall-like growths die pmch
more readily and earlier than the normal tissucs. See Rose. i

Eupatorium

. (_Zrown tot, Selerottum  Delphinii, The mist Rower, FEupatorium coelestinum,
15 another herbaceous plant that recently has been sent to the Station for informa-
tion hecause of injury by this sclerotial fungus. See Larkspur.

False Dragon Head

rerlcrlriolwg l'O't, Sc‘h’rof_ium Delphinii. This fungus, with its evident but small,
Sh-brown sclerotia, has recently heen found rotting off the base of plants of

THis w . gomatthy TR, .
ou H‘ f's_tef“ plant, Phygosteqia cirginiana, now coming mto cultivation in some of
ur Hower gardens. Sep Larkspur,

Ferns

Nematode leaf b 3
occasionlly o blight, Aphelenchus olesistus.

See Begonia,

Leaf T
dis‘cnlor:t?orch' The death of the leaves, or parts of the same, shown by the red
“l:t-ehho ‘mjn N coutrast to Ehe normal green color, has occasionally been seen in
sreemhouses an the delicate ferns of the Maidenhair tvpe. The injury is similar to

: : 1 This trouble has been found
variety of Jerns in greenhouses causing more or less damage.



that caused by the preceding disease hut without any evidence of nematodes. It
evidently due to lack of proper shadimg or watering at certain times during b
or dry weather.
Fir

Gray mold, Botrytis cinerea. We have occasionally seen this trouble on th
very young leaves and twigs of large trees of Douglas Fir, Pseudotsuga Douglus
that have been killed in the wet weather of spring. It does not seem to be pr
gressive after the leaves maturc. \We sce no reason for considering it as a speci

of cultivated plants unde

distinct irom the common gray mold found on a variet
ee Geranium.

similar conditions, though some call it B. Donglassii.

Firethorn (Scarlet)

Scab, Fusicladiuom pyrinum var. Paracanthae. This fungus was sent to [
Marshall by Dr. Felt of the Bartlett Tree LExpert Co., and turned over to t
writer for determination. [t is the frst time the fungus has been listed from ta
state and apparcutly for the United States an this host, Pyracantha coccinca (Cr=
taegus Paracantha}. This fungus was cvidently objected to by the grower becau
it spoils the scarlet color of the berries in the fall. It has been listed previously
least in France and Germany under the same name, and our specimen agrees wi
exsiccati specimens from those countries, A Fusicladium also is listed by Saccar
under F. dendriticam (the apple scab) as var. erbicufotrwm on this host as well
on two other hosts. Cladosporium and Venturia, however, have been reported in
the United States as occurring on species of Crataegus., The fungus is unquestion-
ably rclated to the pear, apple and pcach scabs but needs special study to determine
its exact relationship. It forms evident, circular, olive-black spots on the {fruit
but is apparentlv not so abundant or conspicuous on the leaves, at least in our
specimens.

While it would seem that late summer and fall sprays would control the trouhle,
it might be necessary to also make these in the spring as for apple scab.

Flax

Crown rot, Sclerotinm Delphinii. Complaint was made of this trouble rottin
off the plants of an ornmamental flax in a nursery in the late spring of 1933, Whil
we did not collect the fungus on this plant, on account of the dry condition whe
we visited the nursery, we did find it there on monkshood. .

Rust, Mclampsora Lini. This rust was found sparingly in its 1I stage on experi
mental plants of Linwm wsitatissinnen in October, 1924, at the Station farm. I
has been found causing more or less damage of this cultivated flax in Nort
Dakota.

Flowering Crab

Rust, Rocstelia pyrata. On flowering crab, especially that known as Beclhtel's
Pyrus iocngsis, this rust becomes very ahundant even when a considerable distanc
irom the infected cedars. Sec Apple.

Flowering Currant

Bitter rot, Glocosporimm riffomaculans. This has been seen once on the fru
of the vellow, flowering currant. Sec Apple ifor details.

Blister rust, Croacrtimm ribicola. Tt is not wncommon in its II and II1 stag®
on the vellow curraunt, known as Rihes odoratum. See Currant.

Foxglove

Anthracnose, Colletotrichum sp.  We have a single collection of this fungouf’
discase made in July, 1916, on Digttalis purpurea at Noriolk. The very small, cf:
cular spots are brownish with an cvident, reddish horder and are most apparent!
on the upper side of the leaves. We have found no description of this discase at*|

wched to a speciiic name although a Colletotrichum has been reported by the UL S.
Disease Survey from Massachnsetts. Species of Ramalaria and Gloeosporium on
this host have been reported from  Europe with somewhat similar spores but the
.pots they cause and the lack oI =etae, very evident uvn our specimens, seem to
indicate their difference.

Stem-Leaf nematode, Tvlenchus Dipsaci.  Here we have a trouble, collected
in 1916 hy the writer on the variety of foxglove known as albe as a possible
fungous disease, that recent examination shows, as determined by Dr. Steiner, to
he due to the nematode given above. The spots in this case are reddish-brown, small
{ 2-3mm), angular and abundant on the leaves, fusing more or less in the region of
the smidrib. According to Steiner foxglove is a new host for this species. He also
states that specimens of this nematode have been revived pp to four vears after
drving out. While our specimens seemed to be in fair shape and swelled out and
uncotled after infected pieces of the leaves were kept in water for a few days, we
did not succeed in reviving any of them. See Phlox.

Fuchsia

Mosaic. Fesides an undetermincd leaf spot, this is the only discasc we have
seen on this plant which apparently has few iungous enemies elsewhere. Fven the
mosaic, similar to the ordinary wvellow-green and normal green tnottling of other
infected plants, has rarely heen seen here. See Cucumber for this trouble,

Gardenia

Nematode rootknot, Hrterodera radicicola. In 1915 this trouble was reported
on Gardenia floride from a greenhouse in Ridgehield, See Cucumber.

Undetermined trouble. Recently there was brought to our laboratory injured
specimens of (ardenia from a greenhouse in Massachusetts but the person who
Prought them said a similar trouble had been seen in Connecticut. The stems were
cut off above the ground and showed some injury but whether this occurred on the
roots we could not tell. The most evident injury was to the leaves which turned
brown and then finally black, usually starting at their base while the upper part was
stitl green. We could, find no sign of bacteria or fungi in the plant tissues but the
fibrovascular bundles seemed to De the parts first affected as shown by their discol-
oration. It looked to us, so far as we could tell from the specimens, like a soil trou-
ble of some kind. The man who brought in the specimens later wrote concerning
the firm that had a similar trouble in Connecticut, as follows:

“This firm had occasional, isolated plants that showed this condition. It did not,
however, sp'{ead in their case and when they discovered a plant in this condition
they pulled it up. I learned from them that at one time this trouble was more or
less prevalent with certain greenhounses on Long Island and it was, apparently,
traced to the use of German peat mass which was spread on the surface of the bed.
When the moss came in contact with the stem of the plant and became watersoaked
through frequent watering, it seemed to Lill the stem at that point.”

Geranium

;mﬁ‘i?]?gﬂ,i]teaf spot, DBacterim Erodii.  Considering its frequent cultivation
. CIGE\\'her; varity .ot.forms. there El'('e1 compafatn‘ei_\' few troul?les tepor[(‘d here
T fo cone an th_C various species of Pelargonium. This bacterial disease of the
Providine tl:\ o we reported so similar that we are doubtful to which it belongs,
first one. .].§3 are really dietinet. We are using the name which was given the
ar aneular ';gillll‘oluhle shows chiefly on the leaves as stnall but numerous, round
vackih T f;(lSl spots, pellucid and thin when wet but in time puckered and
i i frorent ‘_orcn _causes the leaves to turn vellow and drop off. It has been seen
AP _E:irs in putdoor beds at various places, :ﬂml‘;flmpgls?(|]f1!]g their cntire
the grecn] svally it has looked as if the trouble came from infected stock grown
Gm“_.-t.ratn‘]muse before transplanting mto tie heds. )
the :‘_“01”(1 he Caref_ul 10 propagate u_u}y from entircly healthy plants and
¢ purchaser shanld plant in a new situation it he has bad trouble recently. If one



sees the trouble at jts very start, it might pay to pull off and destroy the few
infccted leaves and give the plants one or two sprayings with Bordeaux.

Gray mold, Belrytis cincreq. Besides on this host, the gray mold (also some-
times called scientifically B. enlgaris) 1s listed on about twenty-five other hosts
given here and under the right conditions it might be found on many others.
These conditions are abmndant moisture and heat in the presence of tender foliage
and stems or matured feshy parts.

\While not a serious parasite under most cunditions, the abov‘ conditions and its
tendency to fruit as a saprophyte on decaying vegetation make its appearance
readily availahle for injury to the tissues of many plants. There may be some
diffcrence oi opinion as to its being just one specics on all of these hosts, since
it is somewhat variable in artificial cultures and other species have been recognized
by some on certain hosts.

The fungus has the habit of producing scattered or abundant, dark, {ruiting
threads. with a cluster of lighter colored spores at the top, over the surfacc of the
infeeted host. Qccasionally on the host and cspecially in artificial cultures of cer-
tain strainz, one finds developed small, flattened, Mack sclerotia that are adapted for
carrying the [ungus over unfavorable conditiouns.

In the past eertain Europecan hotanists, as deBary, believed that this fungus was
comnected with the Ascomyveete known as Sclerotinig Fuckeliune and then later
botanists, failing to get this {ungus from the sclerotia but only the Botrytis, decided
that it was not. Brooks, in his Plant Diseases, who has given us one of the best
discussions of these two genera. seems to indicate that seme of the strains, under
certain conditions, may show this relationship.

(ontrol measures are largely sanitary, such as: preventing in lcaky greenhouses
drops of water falling on the plants; removal of plast rubbish to prevent propa-
gation of spores; avoidance of excess moisture in watering the plants, especially
in damp cloudy weather; proper ventilation.

QOedema. We have seen pimply swellings on the leaves of geraniums that we
thonght might be due to a lack of proper water transpiration and so a trouble
ot this sort, but possibly they were caused by something else. Sec Ocdema under

Glorybush.
Ginseng

Blight, {lternaria Puaracis. While we have never collected this fungus, one of
the growers stated some vears ago that he had been troubled with it in his seed
beds where he grew Panax gquinguefelion, So little ginseng is grown in the state,
and apparently still less than formerly, that we know little of the numerous trou-
bles that have been reported elsewhere where it is grown mere commonly.

Downy mildew rot, Phytophthora cactorum. We saw this once on the roots
of cultivated ginseng in the northern part oi the state many vears agn. See Pear.

Nematode rootknot, Flcicrodera radicicola. This nematode trouble was re-
ported in 191G as causing considerable trouble in the seed beds of a grower of
ginseng at Hamden.

Gladiolus

Bacterial spot (Stem rot), Bucleriunr marginafum. This gladiolus trouble was
first collected by us in a private garden mn Fairfield in 1925 where it was rather
bad. It was not seen again wntil 1932 which scemed to have heen a very favorable
vear for its development as well s of injury caused by thrips. The corms grown
in 1932 also showed the trouble when planted in 1933, The bacteria produces small,
redrlish-brown, subcireular spots. or more elongated as limited by the veins, on
various parts of the leaf and stem but cspecially numerous below. On the sheath-
ing bases these spots may run together as a general, reddish discoloration and cause
a rotting of the softer tissues in wet weuther. The disease iz carried on the corms
by isolated, reddish-brown, circular spots of variable size that fAnally become sunken
in the dried, healthy tissues and are very similay to the hard rot fungus except
there is no sign of any fruiting stage.

Treatment of the bulbs with mercuric compounds or formalin is said to have
given some heneficial results in preventing the trouble.  Hadly liscased corms

should never be planted, Retation should be practiced especially where the disease
has proved troublesome.

Dry (Sclerotlal) rot, Penicillium Gladiefi. This is a storage rot of the corms.
yee Addenda for further data.

Hard rot, Septoria Gladioli. The hard rot fungus is also carried by the corms
and its presence is indicated by the reddish rather than blackish, hard rot-spots. On
these the embedded, small, black, fruiting pustules are not usually very conspicuous.

Plants from the infected corms under favorable conditions eiten produce dwarf,
yvellowish plants with poor foliage and blossoms. On the discolored spots of the
Jeaves, the pustules of this lmperfect fimgus also may appear in its only known
ctage. Premature death, before or at blessoming time, may occur to plants most
seriously injured.

One should purchase or save only good, sound corms and. if the disecase has
appeared in the field, plant in a new locality. Treating the corms does not seem
1o have yielded very encouraging resmlts.

Stem rot, [l'wsariwm sp. We have had one case of stems of this plant rotting at
the hase, evidently caused by a Fusarium. Sec Aster.

Glorybush

Oedema. This, sometimes called intumescence, is usually an excrescense on the
leaves or stems induced by too great turgor in the tissues. The development of
cnlarged and rapidly growing cells often ends in their rupturc and then the excre-
scences may act something like stomates or lenticels. The turgor is induced by
too rapid absorption of water, with their fertilizing elements from the soil, without
proper loss from the leaves. This occurs especially in clondy or muggy weather ar
when trimming of the ioliage is made at an unfavorable time especially with strong
vost pressure. We have seen this trouble only once on the leaves of this host,
Tihouching semidecandra var. floribunda (Pleroma splendens, see Bull. 222: 460).
It appeared as evident, ruptured, whitish pustules on the upper side of the new
lcaves of a house plant that was severcly cut back. Somewhat similar ruptures have
been reported on the stems of yews similarly treated. Growth cracks are perhaps
samewhat similar phenomena especially in the case listed here under snapdragon.

We know, as yet, too little about such troubles and especially the environmental
cowditions that favor them because the injury is oiten not evident until the caunses
have disappeared. Somewhat similar troubles are mentioned here under cabhage,
goeranium, honevsuckle and yew.

Goldenglow

Drop rot, Scicrotinia scicretiorim. This is seen rerch on the cultivated form
oi Rudbeckia lactniata but when present causes serious injury to the infected stalks.
Sree Lettuce.

_Powdery mildew, Frysiphe cichoracearwmn. Powdery mildew is {found occa-
stiomally »in its conidial stage on the leaves. See Phlox.

Goldenseal

Gray mold, Botrytis streptotivie? Over a-dozen vears ago we lad compiaint
¢t a fungous trouble in a seed bed where the grower was raising Hydrastis canda-
diigis. The leaves and base of the stem were injured by a severe rot of the soft
},“"““ Qur remembrance is that the Botrytis fungus causing the mjury made very
Ittle, evident, external growth of the fruiting stage except possrh]v when the leaves
wWere kept mwoist. The sporophores were pu.ulmr hecause their terminal branches
Were waey or nodese in character. On the rotting or watersoaked tissues of the
leives one could sometimes find the small, black sclerotia that also readily appearcd
N artificial cultures. This trouble seems to he fairly common where these plants
are cultivated. We use the scientific name que-t1r:mbl» since Whetzel writes to
ws that he thinks the fungus on this host deserves specific distinetion.



Care in keeping the plants rather dry, removal of the rotting rubbish and sprav-
ing in time with Bordeaux should lessen this trouble.

Mosaic. At the same time and place, Mt. Carmel, a few of the plants in the
beds mmentioned uhove showed light and dark green mottling of the leaves typical
of mosaic. While no innculation experiments were conducted, it seemed to be of
the injectious tvpe.

Gooseberry

Anthracnose, Glocosporinm Kilbis. Anthracnose on cultivated gooseberries, Ribes
$ps., i3 Lot common or serious. See Currant.

Leaf spot, Scptoria Ribis. The leaf spots on cultivated and wild red and black
currants and gooseberries all probably are due to the same specics, though on the
latter it is sometimes called S. Grossufarigz. On both types of haosts it forms on
the leaves small, gravish to hrown spots, with a purpiish border, which vary some-
what in size. On these spots is formed, more or less abundantly, the imperfect
stage which shows as small, biack, embedded bodies.

Usuvally no spray treatment is necessary because of the smalt injury imvalved.
Raking and burning the old leaves may pay since on these the asco stage, known as
Mycosphaerelia Grossularive, is found in the early spring.

Powdery mildew, Sphacrotheca Mors-wvae., This mildew is not {requently
found here though years ago it was evidently more common and caused serious
loss especially on English varicties of gooseberries. It has been found a few times
by the writer on gooseberrics and once on buth cultivated red cwrrants and the wild
slaynle currant. Usnally the mycelium forms a dirtv-white felt, rather than a pow-
dery growth, of the mycelium and summer spores and this is apt to cover the young
stems and leaves but on the gooseberry it is sometimes largely limited to dense
patches on the fruit. Embedded in this growth are the perithecia containing the
winter spores of this Ascomycete (Fig. 33).

Spraying as for anthracnose of currants, q.i., should take care oi thix trouble
when necessary,

Scald, In very hot weather we have seen the fruit so badly injured that it
looked as if baked and most of the berries fell off, See Apple.

Gourds

Anthracnose, Colletotrichn lagenarinm.  The mnthraenose is seen only ocea-
sionally on the fruit of various gourds (Luffa. ete.) See Watermelon.

Downy mildew, Peronoplasmopara cubensis. It was seen once on bottle gourd
Lagenaria lewcantha. See Muskmelon.

Powdery mildew, Erysiphe cichoracearwm. The mildew occurs occasionally and
is found so far only in its conidial form. Sce Phlox.

Grape
Bitter rot, Glocosporimon rufomuacnfons. It has rarely been found here on thi
fruit of Vitis sps. See Apple.

Black rot, Phyllosticta Labruscae. This trouble is so-called because on tix
fruit it produces a rot that redults in the berries becoming shriveled into black
mummies adlering more or less fwmly on the bunches, which may be entircly o
only partly infected. The fungus also invades the young, tender, woody tisstes to
a less degree. On the leaves the disease shows as distinct, reddish-brown spot:
in which the small, black, fruiting bodies of the imperfect stage arc embeddec
showing even morc evidently than on the fruit and twigs. The next year the
infected tissues, at least in the mummied fruit, mature the saprophytic asco stag:
known as Guignardia Ridwellfi and now commonly applied to both stages. Ve hav
never looked carefully for this mature stage but it 15 probably the chief cause o
the new spring infections. The same imperfect inngus occurs here on the Bostor
vy and Virginia ereeper, where it is conspicuous chiefly on the leaves. (TFig. 34)

Rordeaux mixture has proved the best fungicide in the control of this fungus
but should be started with the beginning of leai development and be applied every
coven to fourtcen days up to the middle of July, when further sediment on the
fruit may hinder its sale.

Fruiure 34, Grape

TFrevre 35. Holly-
black rot.

Froure 36. Ivy
hock rust.

hlack rot.

Blue mold, Penicillium expanswm. This is found common in storage on fruit of
grapes, apples and pears and is considered different from the similar appearing
blue mold on citrus {ruits called P. digitatum, also common here. 1t iz an im-
?cr.fk_‘ct fungus that rots the ifruits and breaks through the ruptured skin as tufted,
frmiting threads that hear a multitude of small spores, biue-green to olive-green
according to age. Apparently the asco stage of this particular fungus has not
bcgn dlscﬂ}rered although other species are known to have such a stige. )

The fruit should be stored in a cool, dry place and subject to inspection for

removal of the rotted ones. Spraved fruit apparently is less likely to rot from
this fungus. ’

Crown gall, Bacterinm tumefaciens.  This has been seen here ouly rarely on
grape and then on tropical, greenhouse grapes where the base of the vines developed
numeroys, rather prominent galls, rather than simple hard ones, that early rotted
away. We originally thought it was a winter injury. See Rose.
CHR‘?‘:T‘.‘*;}mlllqew._PlaSﬁme viticole.  We have found the downy mildew as
of Al rsu‘::w [?:F of JTune but usuaﬂy_- it hecomes most canspicuous z}ftg‘r the middle
o fO'I‘::I,‘IS_ o IIS common on the wild as well as on cultivated varieties of grapes.
A F(L”S] spots on the upper surface of the‘ leaves varving in shape, size
e 1wn{;l_n{-]\ acggr_dmg ta the outgrowths 0‘{ the immature or summer fruiting-
e <tonnt(t<]l ) his consists of minute, white, tree-like threads issuing through
thats tipﬁ‘ "1”?1 pores of the leaves and having bunches of temporary spores at
stands ooe o ese threa_?s may be scattered or grouped in a dense growth that
St 1%11311011:1__\-‘1 the white hairs of the leaves of certain varieties do not
BE toins (o 5“'51 comd}:}l growth may also appear on the voung tender tissues of
A ‘blt".l-rin {tn 5. pedicels oi the fruit and cven on the green grapes. After the
el tgellgfﬁ,uesmcxalli\i wll:lte varieties that scem more susceptible, the
01_.711hc Fruiting staqeg s may develop a brown rot without external appearance

The winte o .

i A 41(‘1‘."]:;:1 Stalgc produces larget, .ﬂnck-\\'a'lled, spherical spores borne singly
. ‘Dlll‘cervcm redded in the plant tissues. These spores are usually difficult to
mildew cauens Ethm renew the fungus the next year. Next to the black rot, this
frequently 131_&‘ e most serious fu_ngous injury to our grapes and s even more

Spra\riijg l_nntlillt czimsmg minor injury., .

Gren 1o or the black rot should ordinarily coatrol this trouble as well. How-

G Ws state, it rarely pays to spray for this trouble alone.

ay mold, Botrytis cinerea. We have found this chiefly on greenhouse grapes

where it forms »
C It Torms a rather dense matted growth an the fruit. See Geranium,



Powdery mildew, Uncinule necator. Usually this poredery
trasted with the dotwwny mildew, becomes common in the late sumn
on the leaves and less frequently on the pedicels and fruit of the
Virginia Creeper.

Lightning injury. We have seen injury due to lightning which
the wires on which the grapes were trained and
ground killed the roots directly. Later the vines
of the root killing. See similar injury reported

1896:278 and 1906:315.

produces the burn.

Winter injury. This trouble usually results from killing the roots in too wel
soil or, in severe winters, when a snaw or other mulch is lacking to protect the
roots. The vines may not show the injury until they leaf out or even later when
the leaves begin to die as a result of this severe or {atal injury to the roots.

Groundcherry

White smut, Entyloma gustrale. We have occasionally found this smut on the
leaves of cultivated species of Physalis prbescens and on various wild species of
the same genus. It has also been found here onee on the Chinese lantern. T_he
smut produces yellow, discolored spots on the upper surface of the leaves with
finally a white conidial growth on the lower surface. The light-colored, permanent
spores are embedded within the tissues. It usually is not injurious enough to nee
anv treatment.

Mosaic. This has been found on wild species of Physalis. As this pcrcﬂqi%!
weed can carry the mosaic over the winter, it is no doubt the source of infectiof
to some of our cultivated crops by means of lice carriers, See Cucumber.

Hawthorn

Fire blight, Bacilius amvlovorus. This has been seen chiefly on the EngHst
hawthorn, Crataegus Oxvecanthe, and on trees whose blossoms when abundant
favored visitation Dy bees. Sge Pear. J

Leaf-fruit blight, Entomosporium maculaton. On this host the blight has begl,
seen 50 iar only on the leaves of the English hawthorn and it does not
cause severe injury. See Quince.

called lere a cedar-hawthorn rust. q.7.

Rust (stem), Reocsiclia mtml!m'am. We ﬁnd this rust rather common on the
jruit and small twigs, See [ruit rust of Quince.

Hazelnut

Knot, Cryptosporella enamala. So far this trouble has been found only ocea-
sionally in nurseries on the European hazelnut or filbert, Corylus awelana. Tt is
distinct in its appearance since it develops, in its fital form, one or more rows
oi small, oval galls on the branches. These break through the bark enclosing them
st the base and oun their tops show the numerous black, embedded pustules of the
asco sfage.

One shonld cut off and burn the infected branches a considerable distance below
the ouwthreaks. The trouble is so infrequent that spraying does not scem to be
necessary.

Hemlock

Rust (conz-stem), Mclampsora Farlowii. Of the three rusts described here,
this is the ¢aly one that has its 11l stage on the hemlock, Tsuga canadensis, and
so far it is the only known stage. It develops on the scales of the cones and the
small twigs, rarely running up into the leaves, and produces small, embedded,
reddish blisters composed of a laver of permanently united spores. It has verv
rarely been found here and does no particular damage. The rust was originally
made the Dbasis of a new genus, Necium, and differs from our species of
Melampsara in that it lacks the II stage that accompanics the IIL stage on the
same host.

_ Rust (Hemlock-Blueberry), Peridermium Pechfi, This rust in the 1 stage occurs
in carly swemer only on the leaves of this year’s growth, It is evident through
the very dcfinite, white peridia that stand up in 2 row on either side of the
midril  Often only a single leaf on the small twig js infected. The peridia split
open irregularly from the top disclosing the dusty, orange spores which are car-
ried to the blueberries and related hosts and there develop the If and 111 stages
f;\l t]hc rust which is then called Puceiniostrum Myrfilli.  Sce this name under
AZdled. '

Rust (Hemlock-Poplar), Cacome Abictis-canadensis,
oceurs m June and July on the leaves, cones and tips of the very voung twigs of
this host. The outhrezks usually develop sparingly on the leaves, arc most evident
o the cones and may cause slight distortion of the twigs. Ther show slight
:\'ldcn‘ce of the cups or peridia, being small- blisters beneath the skin that rupture
and disclose the orange mass of spores. Little damage is caused the host. The II
and 11T stages, known as Melampsora Abictis-canadensis, occur on the poplar, g.v.

} _Abnf)rmah.nes..\\?c saw some years ago a native hemlock that a farmer had
j;"‘i"':l‘l“"lfl‘“‘-[ n his yard because of the peculiar, somewhat curled tip of the young
0y gs. He mshegl to know what caused this peculiarity. While we examined
wese twins for signs of a fungus, we could not be sure that it was the result
“‘““1]1"'.‘/ of that tvpe.
;wAmﬁr't]:n:lccent[y we had sent to us specimens of hemlocks that instead of a main
iehed }Dt’ka great number of smaller stems giving a bushy effect. The man
These C'ngg\\-] if ti:Je same could be propagated by cuttings or grafts.

ire saced 3 l’_d :ll: to consult a nursery firm where.abnnrn?ahttcs of this tvpe
cary Trom e ey have found that in the culture of their scedlings a few of them
nd if they oo :}01‘mal type. S.o they save thcs.c by themsclves when tranSplantipg
wrices,  In thi] Inue to maintain their abnormality they scll them as such at special
Te more don sf wiy they have accumulated quite a variety of forms. usually of
ting these h‘dr ‘ed and bushy tvpes. They were not very successful in perpetu-
Some of such D(:a by cuttings and as yet were not sure of the results of grafting.
ome. type 01 \t‘r;]ngmons are sold hy other nurserics under special names deseribing
an hf‘-prn 1 etr variation. These, possibly, have become so fixed that they

‘ Apagated true to type.

The 1 stage of this rust



Hickory Oedema. Iu 1927 specimens of cultivated honeysuckle were sent to us where,

Ant}l']xracnose, Glocosporivm Caryee. This fungus l;:auses conspicuous, purplish the old -“\f‘i“:}‘: l\};;ﬁfei)es;]s“ mg\lvidl:-:]llf\(-t 'tltyl::e \\l-liﬁ‘t;:ti??jr; hﬁ:dmnc}to O;i'teﬁziileldm;g
reddish-brown spots showing on hoth surfaces oi the leaves of Hicoria sps. apswellings witd ! 3 . 9 C. . o arawth,

on the lower siclle develops gi:he minute, more or less evident, fruiting bodies den wnnts so that they supplied water too freely to the new stem growth. See
ooze out the spores of this imperfect stage. The perfect asco stage, know

Gunomonia Caryae, is found on the old fallen leaves, The disease is not uncomm Hornbean (Blue Beach)

on the trees in the woods.

Witch's broom, Microsiroma Jfuglandis. The white mold, as it is more cou
monly called on the leaves, is said to cause this type of trouble on the branche
of hickory; for descrintion see same under Butternut.

Wood rot, Fomes connatns, This fungus is found on the living hickory ai Horsechestnut
some other trees, as maple and poplar, and is variable in size from two to sever the imperfect stage and the asco stage
inches across, according to age, It consists of one to several, overlapping P & &
grown more or less together to form this, at first soft but finally corky, or ev
woody, Basidiomycete. These fruiting bodies. especially at the edge, are color
light-brown but with age may become blackish, while the lower, porous fruiti

is a flesh color. When cut across, the superimposed layers of the ann
spore-tubes can be made out.

European canker, Nectria galligena. We have found this fungus rarely on
Carpinus caroliniana causing cankers on forest trees. See Birch.

Hollyhock

Leaf spot, Cercospora althacing. Occasionally this fungus produces numer
spots on the leaves of Althaca rosea causing sericus injury. These spots
chiefly an eighth or lcss of an inch across, angular and light to reddish
color. On the under surface, some indication of the imperfect stage ca

growth of the dark-colored, fruiting threads and spores. The
is apparently unknown. The treatment is the same as for next disease.

Rust, Puccinia malvacearwm. This is our most common disease of the
hock and is frequently sent to the Station for identification. The rust for
only stage (1I1) as pustules on the leaves, chiefly bendath, and on the p
and stems. They are firm, roundish cushions of spores of a reddish-brown
These spores usually germinate as soon as formed in the pustules and ther
have a whitish or gray color. The rust may appear early in the spring and
into the early winter on protected plants. (Fig. 35.)

The old stems and leaves should be gathered up carefully and burned.
in the spring, as soon as the plants begin to appear above the ground, th
the ground about them should be thoroughly sprayed with Bordeaux and the
ment repeated a few times at intervals of 7-14 days.

aturing of the asco stage, calied Guignardic Aesculi. In the

tagf are small, i}lackisli, superficial bodies and are not usually very abundant.
Honeysuckle The characteristics of the genus Uncinnla are the hooked, slender appendages that

i . . . 0ld the perithecia to the mycelium. With this species, flexnosa, these appendages
Crown gall, Bacferimm tumefaciens. On species of Lonicera the crown gallire wave at their outer lml}f. Both of these terﬁm ar:eﬁirldicatéd B thepgiientgﬁc

has been found OCCHS.lOIIal“y in nurs_enes. See Rose. . ame Uncinnla flernosa. Normally this is not a trouble that needs attention by
Gray mold, Botrytis cinerea. This common mold has been collected occasionall raymg in Connecticut.

on_outdoor plants in wet years. Sec Geranium. _ Winter injury, Occasionally species, not adapted to the climate this far north
Leaf curl, Glomerularia Lonicerae. This imperfect fungus we call a leaf cufliFspecially when the winters are severe, have been killed or show injury to the buds

on this host because of its similarity to the effect produced by Exobasidium on 1 , by cankered areas on the limbs. Certain semi-parasitic or saprophytic fungi

hosts. The former shows a short, white growth of its conidial spores and conidigffmay later develop on these and thus obscure the real cause of the trouble.

ophores more or less general on the wnder side of the leaves. We collected emoval i the badly injured trees, cutting off the injured branchies and, where

o - - . . . -, . 1,.
once, and it was also sent iy for examination in 1932 on cultivated shrubs 4 b,

Lonicera canadensis. It has been reported only a few times on cultivated Lonicer
but a similar species has been found on Cormies canadensis in the woods. Forn)er]
both were considered the same species, known as . Corni, but the one on Lenicer
later waﬁ separated as & distinct species, as given ahove. Little is known abom 5§,C€qria’1 leat spot, Bacterium campestre var Mie wre Gk oz
its life history. on Pt e oraed, Silv g : ) :

When the disease Is not abundant, cutting off the infected twigs should takSand clescribed elsew]:c'fe?tlill‘er Laneo::}vlgisaabg‘wt tr];:nttlsmﬁxtzelz:i:;a?elgaéuioagg
care of it. If it becomes general on the shrubs, it may be necessary to s___ ==~ DCUOUs on these, The bacteria erdaed] small, reddish-brown Spots
beginning in the spring before the leaves show its presence. ﬂat. often ran together into larger ones, At first the spots were most conspicuous
Powdery mildew, Microsphaera Ami. Both conidia and perithecia have ____ I“ he side of the leaves. They were oiten bounded hy a dacker line along
found on undetermined specics of this hest. See Lilac. m“’ horder, Seep by transmitted light. the spets showed as hyvaline areas, as if all

spring fertilization to secure new growth are the only treatments required.

Horseradish
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the tissucs between the epidermal layers had been destroyed. The discase is caused
by a special variety of the bacterium of black rot of crucifers mentioned here,

Little apparently has heen done concerning treatment anywhere.

Black teaf spot, .A/ternaria Brassicac. \While this has heen called by s
others Alternaria herculea, it is doubtful if it is distinct from the Alternaria coms
mon on crucifers as given here. Seeo Cabbage,

Leaf spots, Cercospora Armoraciae, Ramw'aria Armaoraciae. These are two
other leai spots that can usually be told from the preceding by their lighter-colored,
smaller spots usually without evident rings of growth, They are very similar to
cach other and produce whitish to grayish, fruiting threads on the surface of the
leaves that need to be cxamined microscopically to distinguish them.  Sometimes
these infected spots fall out giving a shot-hole cffect to the leaves. As yet no asco
stage has been reperted for cither fungus, although the Ramularia is said to pro-
duce sclerotia on the leaves that carry it over the winter.

Little has been done to control the three leaf spots but if neccssary destruction
of the foliage in the fall and spraying in the spring or early summer should help.

White rust, Albugo candida. This fungus produces white, romndish, irregular
blisters on the leaves and frequently on the stemns of certain of its hosts. These
blisters are the conidial stage of the rust which, despite its looks, is a close
tive of the downy mildews rather than a true rust. The growth of
ruptures the epidermis of the leaf and the white, powdery spores are s
on germinating spread the disease. The winter stage is compesed
thick-walled spores, similar to those of the downvy mildews, that are
the tissues of the host. Desides the horseradish, the radish is the only other of t
cultivated crucifers upon which we have found this fungus, though it is comm
on certain of the weeds. So far, iittle injury has been observed te cither of the
plants,

Mosaic. This has been seen rarely in cultivated fields but as the host is per
nial the disease will probably appear each year on the same plants and so b
menace to other plants, See Cucumber.

Hydrangea

Chlorosis. The only trouble we have seen on this host, besides an unidenti
leaf spot, has been a chlorosis of the same. The whitish moftling of the le
was of varied designs and of unknown origin. Tt did not seem to be merely a v
gated varietv and apparently was not a true mosaic.

Iris

Bacterial soft rot, Racillus carotovorus. The bacterial soft rot
observed and mentioned in Connecticut on Jris germanica. The rootstocks rotted
in the ground and caused the leaves and flowers to turn vellow and die, Semetimes
the rot extends to the bases of the leaves. With most of the hosts, this hacterium
usually =attacks the fleshy parts under or in contact with the soil: such as roots,
rootstocks, tubers and sometimes the leaves and fruit. It may follow injuries by
animals or other bacterial injuries, when soft rot follows black rot of cabbage, or
even fungi, when soft rot of potatoes follows late blight in the tubers. Abund-
ance of humus in the soil and. wet weather favor infections since they increase the
development of this saprophytic bacterium in the soil.

The hosts injured here, so {ar as noticed, are as follows: cabbage, calla lily,
carrot, cauliffower, celery, Chinese cabbage, cucumber, lettuce, muskmelon, pepper,
potato, radish, salsify, squash, tobacco, turnip.

Poor storage conditions at unfavorable temperatures (too high or too low),
especially winter storage in too deep piles without proper ventilation or storage

in trenches out of doors, arc contributing factors for infection of harvested c¢rops. fseveral times by
All of these contributing factors should he looked after carefully. If ornamental for study.
A1t is not o

are in too wet sgil, the healthy ones should he removed to higher ground.
Bacterial spot, Undetermincd bacteria. In 1922 specimens of a bacterial disease

lter injury than the English
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ft was rather prominent on the leaves. They had a watersoaked appearance with
elfiptical to elongated, somewhat irregular areas lengthwise between the veins
} _ at the margins. The spots when dry were light brown with some indi-
cations of purplish borders. We have never seen a trouble quite like this since
(and so far as we know it was not associated with a rot of the rootstocks) unless
it was on fris pumile where bacteria, as well as a little of the leai spot reported
below, were present. In July, 1933, we found the same or a very similar bac-
terial leaf spot in a at Greens Farms on [ris cristata where it was

pad. The infected areas were very variable in size and shape, having at first a
watersoaked, lighter green appearance then running more or less together and
turning a light to dark brown, Bacteria were very abundant in the tissues and

the whole leaves were invaded they soon dried up and died.

Crown rot, Selerctiumt Delphinii. Occasionally this fungus has been found

tiing these plants, including fris cristata, I. germanica, and some of the Japanese
species. See Larkspur.

Leaf spot, Heierosporium gracile. This imperfect fungus causes small, oval,
vellowish, watersoaked and then grayish to brownish spots with purplish borders
on the leaves, Ii abundant, it causcs the leaves to turn yellow and die prematurely.

a new species, called by him D). macraspora. The disease has been found on the
German Iris the most commonly of any of the species. It has been found also on

ni. We have found the fungus rotting the roots of

Ivy, Boston

was ﬁrstl Black rot, Phyilosticta Labruscae. The imperiect stage as given here is seen

not uncommonly as the reddish-brown spots on the leaves, See Grape. (Fig. 36.)
hSeed]mg root rot, Rhizoctonia Sofani. This trouble was seen in a nursery
where peat was used on the seed bed and the acid reaction favored the develap-
ment of this {fungus. Ses Spinach.
Winter injury. This host, Ampelopsis tricuspidata, is much less subject to win-
VY. . we have seen injury on the north side
severe winter mmjured or killed the vines. With some

of a brick building when a

J of the horizontal branches, the injury was wow.ww to the uppper side, the lower

being still alive. When the injury was not foo severe, the leaves

; n t] the trou-
hle only after the beginning of the hot summer

Ivy, English
Leat spot, Ihyliesticta sp. This trouble on Hedera helix has been reported
the nursery inspectors hut specitmens are not available at present
Two species of this genus have been reported elsewhere. Apparently
very severe disease as seen so far.

inter injury. While occasionally this plant escapes the winter in protected

of cultivated iris (apparently 1. germanica) were gathered by Stoddard at Bantam.[JP!aces, our experience has heen that it easily winter kills. This is especially true



of plants that run over the ground without a protective mulch. As there are ma
varietics same are perhaps more hardy than others, as is claimed for JI. helix vap

baltica.

Japanese Knotweed

Juniper

Leaf spot and Needle cast, Cercaspore Sequoiae Juniperi, Lophoderminm fung

erinne. . {
mens of Jwiperus communis, whose leaves were dying apparently {rom two fun

showing prominently on them, that turned out to he the

101 LI
Thar~ wmac

1ALl

chance the Oone or Two miecreu

found. Sec Repts. 1912, 350 and 1934:15,

In June, 1927, at the goli course at Norfolk, the writer collected spec
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Kale

Bacterial black rot, Bacterium campestre. This host, Brassica oleracea acephala,
je apparently not so commonly grown as formerly when this and the other
dJiseases listed here were reported.

Bacterial leaf spot, Bacterium maculicolum. The bacterial leaf spot was found
early (1902) on this host.

Clubroot, Plasmoediophera Brassicae.
kale. this hast is probably just as susceptible to the clubroot.

While not so commonly f{ound here on
See Broecoli.

Kerria

Leal-twig blight, Cylindrosporium Kerrize. This trouble of Kerria japonica
was first called to our attention in a in 1920 and we have since seen it
there and in private plantings. The leaves show small, roundish to angular, Iight
to reddish-brown spots with a distinet, darker border. If abundant they cause the
leaves to turn yellow and die prematurely. Similar but more distinct spots show on
the voung stems and these may sometimes run together into extended cankers.
In such cases the twigs are gradually killed and the leaves and dry up.
In these twig-infected spots, the bark at the center in time may slit or crack
away revealing the blackish, fruiting bodies at the center. From these ooze out
he lemg, usually curved, white spores with or evidence of a septum or
wo, This imperfect fruiting stage also appears in the leai spots. Stewart. who
leseribed the fungus, found the asce stage, Coccomrvees Kerriae, matured on the
il ddead leaves in the spring.

This is another disease where it will pay to cut out the diseased sprouts, rake
1p the dead leaves and, if necessary, spray the plants the next spring and early
umnier with Bordeaux.

Kohlrabi

Clubroot, Plasmodiophora Rrassicae. Clubroot has been reported only once on
his host, known technicalle as Brassica oferacca caido-rapa, See Broccoli.

Kudzu Bean
Laceflower
Stemn r 3 n .
= o r”““"”’" sp. We found the blue lacefiower, Trachymene { Didiscus)
::r(\d by this common hasal rot hoth in greenhouse and 2’ private
See Aster,

Larch

wwal), Cacomna sen The rust has heeny found lere on the leaves of the

e vet on it in cultivation. We have occasionally
season. g . sori " " rust showing as small, round, dusty,
. spores of the T stage but without evident peridia or cups,
without doubt connccts with a Melampsora-like stage on sume alternate

T Cdry

l}lis-stagg
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host of which there are several in the same
part of the state where it has been found.
_ saprophyte, Dasyscvpha calyeina.
from the puswesu form, [2 illkommedi, i
cankers on the larch, has been scen in this st
saucer-kike, white, fruiting
above. These fruiting hodies open widely i
the dry. The parasitic, canker-producing form
given the Statinn botanist it iound, '
ariginally found in Massachusetts.

This saprophyte, sca

n wet weather but
should be look

Latkspur

Bacterial leaf spot, Bacteriusy Delphinii.  The angular,
showing through on both sides, reach a diameter of about ote-
and are few or numerous on the leaves of certain species of

or plants seem to be seriously injured D
free. This trouble should not be mistaken for the on
which produces curled, swollen, purplish distortions on i

1f one finds the bacterial disease on the plants. he should
the leaves and stems in the iall hoping to escape the troubl
proves most troublesome in wet vears and in maist, shady p

Crown tot, Sclerotiom Delphinii. This fungus rots off the
just above and below the ground. Frequently the white
running over the ground from the rotted hase and in this
less abundantly, round, reddish tubercules {sclerotia) about
pin head. These are merely solid masses of mycelium th
thin, reddish coat and serve to carry the fu - -

This fungus was first found by the writer
damage to several herbaceous plants. Later i
of these hosts, Delphinium, and given the spec

Leaf spot, Ascochyie
_ we have found on t
garden in Orange where the
that apparently were caused
a fungus seems not tof 1
spores are similar to Ascoch
on the related species of
B apparently hec
spores on either host. Th
due to the much thicker ]
Powdery mildew, Erysiphe Polygoni.
conidial stage and is not usually troubleso

time. See Clover.

general region in the morthwest

ound formerly in New
ate mercly on dead
hadies with a pinkish, smaoth
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Root rot, Rhizoctonig Seolani. We have fo i
e ot enate. und the fungus rotting the roots o
Fasciation. These curious, greatly flattened branches hav i
.., on this host. A specimen, collected in July, 1914, at \\?him;vﬁf:“ sl?(?‘:\?:l(tjgé
attening of a mature seed stalk. One of the best specimens we have ever seen
sis or any other plant was sent us from Sharon in July, 1931. This sh tﬁn
attened flower stem at least four inches wide but of normal tl;icknecsshg}? ‘:
jvided near the top to produce the two flattened stems bearing the aggrggatle

rcel
w

¢

it has been extermunated WO ...ces of blossoms. Sce Asparagus

Frost injury. In May, 1932, we were called to see specimens of Lark
certain of shich showed swollen, crinkled spots on the leaves or on thr ;pu]rs
The entomologists stated that the trouble was not tue to mites which lat b canse

somewhat similar spots on the flower parts. So the trouble was diagni;el:j c:sus:

1 ost injury, since frosts had occurred in that vicinity when the young plants were

Lawn Grasses

Fuligo ovata. These are two slime molds
nimal-like plants just below the fungi and
nly after wet weather. By means of their
they aggregate in masses over the tops of
substance that soon changes in drv weather
rmer and more frequently observed

,» separate pustules on the individual leaves
rerl spores. Tn the second species it is a
that is covered with a whitish, powdery
the dark-colored spores heneath., Neither
living grass hut only cause injury, if any,
da for a very genery! treatment of
ikely to turn the grass brown. If

T less completely but usually the
rains have fallen. The injury may be
r one reason or another. These poorer
that it iz the brown spot. Sometimes
specially those recently made. Injury
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also can occur. when the grass 1s mowed long and not removed, from smothering
the grass in wet weather beneath the thick masses of cut leaves. Too early
cutting of young grass just starting, especially in dry or hot weather, may also
cause injury. Watering of lawns in dry times to be effective should be continued

during the dry period and preferably in not too bright sunshine.

Leek

Black molds, Aacrosporiiun perasiticun. Af. Porri. Leeks, Allium  porrmn, are
occasionally grown here but the only troubles we flave seen on them are the above
two fungi. The first is not very scrious being seen usually on occasional plants.
This shows a white streak, along the midrib, on which is situated the black,
fruiting stage of the fungus which at most seems to he a weak parasite. By some
this imperfect fungus is said to be connected with the Ascomycete Pleospora lier-
barum.

The second is apparently a true parasite and is found on more defnite, elliptical,
light-colored spots with less of the black, conidial growth on the same. Thaxter
called it the iarger Macrasporium because of its larger spores with an elongated
projection, which to our mind indicates it as an Altermaria.

Neither of these “ have caused much damage in recent years to this host, so
nothing is donme for their control. See Ornion.

Lettuce

Bacterial soft rot, Bacillus corotovorus. This soft rot of Latuce satiza h
been seen in fAelds rather rich in humus following moist weather and sometimes
causes serious loss. The bacteria on the ground develop in the lower leaves, oftc
at their cdges, and may work up into the interior as a head rot at first hidde
See Iris.

Downy mildew, Bremia Lactucge. We have seen this trouble usually in t
fiedds in the fall when little damage occurs. In greenhouses, if it gets a good sta
serious trouble may occur to that and succeeding crops. So far there has hee
little complaint of it here in this respect, however. The conidial stage may sho
as a scattercd or dense, white to grayish growth of the fruiting threads on tl
leaves. These fruiting threads are easily told from the other downy mildews 1
their hand-shaped endings with short. pointed tips bearing the spores. The matu
spores for carrying the fungus over the winter are as usnal produced in the interi
of the tissues. 1§ this disease gets a good start in a greenhouse used only for lc
tuce, it may prove so troublesome that special precautions have to he taken.

Drop rot, Selerotinia sclerotiornm. The “drop rot” was so named on lettu
because the sterile, white mycelivm of the fungus. creeping over the ground arow
the plants, would after entrance aradually ot off the jower leaves and cause the
to drop over on the ground. The trouble sometimes becomes so bad in greenhous
where lcttuce is continuously grown that jt camnot be raised profitably. Wl
never so bad as in some other states, we have seen it causing sericus 1oss to lettn
and parsley under such conditions. Not only these two hosts are injured but v
have found it also on cubbage and carrot in storage and on tobacco, goldengl |jJj
and Zinnia in seedbeds and gardens. The mycclium, especially in connection wi
the rotting tissues, develops small, flattened. but variable as to shape, hMack sclel
otia that carry the fungus over long periods in the ground. On these after wints
freezing. the asco stage may develop as elongated, funnel to cup-shaped at the to
fruiting bodies that discharge their spores from their upper suriace when touche
There is apparently no known imperfect spore stage. (Fig. 37.)

It is hard to control this fungus when it gets a good start beeause of the difficul
in killing these sclerotial bhodies, 1f bad in the seedbeds these should be chang
if this is casily done. In flower gardens the healthy plants of the susceptible be
may be changed to a new locality, taking no dirt with them. In greenhouses
hat beds. if desired, the snil can he sterilized by high pressure steam or farmalc
hyde. The latter requires at least a 27 (1 to 50) solution and it is applied at t
rate of at least two quarts to each square foot of surface. Before sterilization
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~i the old plant-rubbish should be removed and aft ilizati
- er the sterilizatio i
<hould he covered for one or two days to kcep in the fumes. Crops shotllﬂdﬂ]:fotszl]
planted on the same before two weeks, ©
Gray mold, Botrytis cinerea. Gra Id i1 1 i
. Boir erea. y mold is seen occasionally i
greenhouses, but is not serious. See Geranium. ol ety

Le:if spot, Sepéoria Lactucae. This has been found occasionally both in green-
houses and out of doors. Ij: has never proved serious here. Thc—injurv shows in
the leaves as more or less irregular, grayish to reddish-brown spots or areas with
51‘1'0 rntlher cvident, imperfect fruiting stage as black, embedded dots in the same
}nelrc I;s Tl) ascro st]age as yet reported but the fungus is said to carrv over in thé
secrl. In the greenhouse 1t may pay to pick and destro infect
leaves and use care in watering. 7 LG i i G

Rot, Kiiizoctopia Solani. We have seen this in the fields, with conclitions
to those which caused tl}e bacterial soft rot but probably with a more acid soil
\:\-hcre_ the lower leaves in ct_)ntact'with the ground were rotted and zllowed the‘
fumgus to enter the head causing a more or less hidden, reddish rot of the interior
Sece Potato. It also causes damping off of seedlings. See Spinach i
_Seedlm_g rots, Puythinm debaryantm, ete. This is the common cause of seed-
ling rot in 'heds and flats although the spiny species of Pythium has also b
found on dying scedlings. See Spinach. ’ o et

Mosaic. This has heen found o i

5 q ccasionally on the i
unever very abundant, See Cucumber, i the Cos or Romaine lettuce but

Pr . -
ﬁel!lse;naturmg, etg, It is d:fﬁcu!t to grow lettuce even of the best varieties in the
fild etn SL;];T[‘HCl‘f h'Tcaus;: ]?f its tendency to go to seed prematurely. With ordinary
et weather foilowed hy very drey periods, this is i e ini
et t > y ¥_dry , this is especially true. In our opinion
'l_.a[_cl;‘-r;i_ln};?lsn!re is the primary influence and beeause of this the diminished ?upplv
],mng ;];aomc :;:ngen gtom_g :nuI)fth'e plant for continued growth may more directly
: prematuring, this is true then waterin it; ili
: premat ¢ L wa g and nitrogen fertiliza-
;;r;n,tr\t’}&;:gnel;:ﬁ:aan, .;]hould prove helpful if carried out in time. Somewhat simi-
) 5, wsually not so common : :
L on, are reported here on heets, cabbage,
Another effect of sudd
en, hot weather may show as a brownf i
: ) . v 5 7 wnish sea
leaves for a short distance inward, known as leaf scorch. searing of the

w H . .
p]ain:llteofht}::-rt' lets ]Sfa]lthSCUTC but apparently a physiological trouble com-
H e of b ngortogﬁrs of Big Bosto'n and perhaps other varieties of head lettuce.
e G et ] up\sglzdly, the interior heing composed of loosely rolled, hard,
N gular leaves. Whether it is the result of irrcgularities of heat. moisture
ue to certain soil conditions has not been determined.

Lilac

Ant 2 3 2
Statioxl:rﬁfnﬁi?e' (l?glggosfarmmvS:u'rmgae. This fungous discase was sent to the
2 line shoot hater rom Westport by a lady who wrote: “The twig is from
end of the sl.1ootq-fJ ?\R{Fr it s that is atracking, it goes only for the voung tender
first time we had s 'te Iermined the trouble as the above fungus. This was the
the United qt';te ~9t:17]h1 and, so far ag we know, it has not been reported before from
were eurled arnd.s.h ¢ specimen sent was confined to the edge of the leaves which
the place we fmn?d 2?::{{rtc:ﬁ)limcahlgeg“smlca o e frEiting CELe L o) Sl
e e s i v on the yvoung shoots at the has E
A e e of Ve st Ml e el T T
tlje N tlled for a short distance and dev A

'Iij]?z‘ orrl;th sp})}rcs resembled very much those of the bitter rot ?L:I‘lgl?ed S

Y relerence to a trovble of this kind we have found is that describing

e s 1 ’ 2
2}_6].1391(:&?;% fjlefggl_Spulh Bavaria by Allescher and published in 1895 (Hedw. 34:
chiefie of s ]n!)fmn fits our specimen well though the spores we saw 'weré
tips arger size, 12-18y by 464 They were mostly rounded at the

and  w o idi

titings st\;etf':e q!l)on']e on compacted comdl_ophores embedded in the tissues. The

Allescher %gSc]l 10}\)\15 als more or le_ss ewglent. flesh-colored, embedded pustules
! 4§ mable also issued specimens in Fungi bavarici no. 478 but our speci;



mens in their exsiceatl, while showing the dead and recurved cdges of the leaves,
do not show definite fruiting pustules and the spores seem to be the small size,
around 6g as described by the author. rather than the large spores that reach 18,
as also mentioned by him.

Apparently this fungus js not usua
and often confined to the edges of the leaves.
ful it would be well to spray the devcloping leav
with Bordeaux mixture.

Bacterial blight, Bacteriom  Svringac?
as to cause, is deseribed in the Addenda.

Binder fungus, Hymenochaete aggluimans. The le:
jomycete is occasionally seen binding together living or dead twigs in the woods,
Specimens were once sent to us where it had bound together living twigs of the
lilac, causing the death of the parts above through strangalation.

Gray mold, Botryiis chrerea. The gray mold occurs occasiomally in wet weather
of the spring on young leaves and stems. See Geranjum.

Powdery mildew, Microsphaera Alud, This is one of our common powder:
mildews oceurring on a variety of plants but chiefly on shrubs and trees. The
conidia and mycelium show in the summer on the leaves as an evident, more or les:
abundant, white growth. Usually the mature fruiting stage, known as perithecia
become apparent toward the end of the season as small, reddish and then blackish
spherical budies cmbedded in this mycelium. Tt is the common {ungous trouble ol
the lilac, chicfly on Syrings wnlgaris, showing each season though the amoun
varies according to the favorable or anfavorahle weather. Other hosts given hert
are: azalea, honevsuckle, oaks and sycamore.

Spraying, i{ thought advisable, and if taken in time, should control the trouble

Graft blight. Recently there has come 10 the atention of the nursery inspec
tors, 2 common trouble of the lilac due to the grafting of the scions on uncon
genial root stocks, chiefly privet. Some plants develop a more or less sickly, vel
lowish growth of canes and leaves as compared with those graited on their ow
Lind of roots. Such plamis are often sold while in fair condition but gradually g
back without evidence as to the real cause of the troubie.

lly very scrious, attacking the younger growth
1f, however, it does become harm-
es, umtil full-size, two or three times

This trulle, somewhat questionable

athery growth of this Basid-

Lily

Crown rat, Sclerotitan Delplinii. Crowa rot has been found an the Plantai
lily {(Hosta) and the Madonna tily (7.ffum candiduwm).  Sce Larkspur.

Drop rot, Sclerotinia sclerotiorun:. This was reported once on the Bermud
Taster lily, L. Iongiflovum var. eximiunl. See Lettuce.

Gray molds, Botrytis sps. See Addenda.
Rhizoctonia rot, Rhizoctonia Solani. The Rhizoctonia rot was scen once on tl
goldband lily (L. ewraiwm) and the Madonna lily, rotting the roots badly. &

Potato.

Mosaic? Onc of the common troubles of Easter lilies =eems 10 he mosar
shawing in a mottling of the leaves and resulting in 2 poor growth of the plan!
and their hlossoms. It was first noticed years ago on the Bermuda Easter lilic
shipped to this country. While we have not had much experience with this partict
lar mosaic trouble, we have recently seen a case where it was bad on certain Japé
nese Easter lilics. One grower complained that a very large percentage of th
plants he grew from these bulbs. (L. longiflarum variety Eraby) were so poor the
he could not offer them for sale. \While Jice were very evident on these when se€
by us, he claimed that they came on chiefly after he neglected the plants because €
their poor condition. So far as we could And, the mosaic mottling of the leave
showing as somewhat elongated, lighter green arcas in the normal green, was th
apparent cause of the poor condition of the ptants. We did not determine if
trouble was contagious, either by the lice or the use of needle punctures, but it 2
peared to us to he a possible virus mosaic- .

In s case it was prohably carricd by the bulbs but the presence of the It
on the plants was a possible menns of spreading it further. The use of perfect
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Iihy butbs i i
E.Cni,},;}"._ ulbs and the control of the lice would he the

Split blossoms. A trouhle of eas ili g
was the spiting apart of the petals of the Rowaey whes whiained of to the weiter
thus giving them an ahnormai and poor appearance. This wzq Zl’me gltlc; fall Hloom,
at one or more places separating, giving the scraggly appeal:am?eusc\f S
peta]]s‘ though they are divided down 1o the top of the ovary still id(l)rma”y e
by their edges into a umted blossom. Such split hlossom ar et
e ssoms are of little value for
We are not sure of the cause i i
ranner 1 which they were forced 10 sopeos . Tty it max have resulted from the
er.

means of combatting the

Lily of the Valley

lfea.f spot, Undetermined. The only trouble w
nujalis is a _leaf spot, apparently caused b\; sofn th hav
wver found its fruiting stage on the spots and o camnnt
dentity. Several troubles have been found‘ e‘I{:e \’!;10 .
zaves but we have heen wnahle ta idemtite th ‘ (‘a"_e}
vhose centers sometimes become brownish e
iar:]rl_\;ho{n t;d'usf Dl?l}f especially in the late -
On that the fra 'h
P Gt 0 leav‘:gg stage does not begin

e found on Consaoffaria
» though as vet we Have
annot he sure of jts nature or
and some of them are on the
i I1 the elliptical spots,
we have seen more or less abun-
unmner and the fall. We have a suspi-
to mature until the following spring an

Linden

_f_\nﬂjracnosg, Gloeosporium Tilige. W
:1}3 from this state but was sent for d
* looked for here. Tt forms small, row

h;lc this has not yet been reported on
e ]?lerlligal?tagon\from Long Island, it should
s : \ -brown spots swit
s eiﬂns}];::;ln)zg t{ogether or at the edges of the ]eavis. itw:"n}l d?)t‘ker e
nEar in wf;gﬂ.m |t1 t’raz!snznted light the embedded, reddish (fﬁuitgfome molre
s e i mitiglr;_sd.qori\n;_other stagcd has vet come to ]i:v,l{t ‘-'am'ngl:l ggfi?eis
b s : imes cause defoliati maller br .
811:]ISCtLd and so carry the fungus aver the vnaxf;?? ot (2 stnedfler Boenfen vs
i ”r t;\o s}arapggs o the growing lcaves \\-'i-th
Bl he trou . It feasible cut off the infected twirs
ack mold, Fumago vagons. g

perhaps one Iater should
e Dold, : This trouble has been seen a i

s shmivs ae:i afrglr31 I;: cn_y ?ark as prominent on the trees therg.un';‘]?leg i?nf e“;’ne;

o 7 Al c::a tgrfolvlsth'o{ myeelivm covering the surface of theplr ?Ct

the homes, S on st vt tollowing lice injury as it is not a parasite but d -e:lmes

V] 1e atter. Between the ljce injury and the‘ shading c;ie %]:S

v e

wes by the { 3 1 Vi T rematirre h Vi ft
¥ ungous ¢oating, the | a ut even ey
“ l i £y caves may d op p v f

ot their appearance is gT‘eat]_\' marred. Coutrol the lice : ' l n

Locust

Leaf s
pots and wood
ek wood rots. Roth the black and | ;
| o o t . 5 wney locus
* chiefly ]EaF :;(S)Itt:(f h::[“gl’ have heen reported on them.} Theset fal:;-re _foulndwhel'e.
Aot o SPOLs and parastic or saprophytic wood-rots of varic;glj:: i?r?dshcreé
t an

mne nf t 1¢m oc - O W
s f cur her e, W @ ]1{1“‘(_‘ Tl | or t Q 1 tte
; d 1 onge wo of tf la r on dead

. -
“owder i 9

o \\-ji’]leIde‘w’ Ervsiphe .]"n.fjl,r.roni. We
cer gmdenspc_scnmens of Lupinus perennis an
h It may appear there. The leay

Ite mycel;
¥eehium an id1 i i
over. d conidia and the perithecia

{hizoctonia r
rd

fnu.nd this mildew ence very abun-
d since this is occasionally grown in
es were abundantly coated with the
were also numerous and conspicuous,

ot, Rhizoctonia Solani,

L
upinus wae o 1L The only trouble we have seen on culti-

t Tot sent us by a nursery company in 1932, The sole fun-



gus we could find on the roots of the plants was the above species. This niay o
have been entirely respousible, since Dr. McCormick found some sIgns of jnge
work, and there has been another soil fungus that has been reported elsewhers

causing damage. See Potato.
Mangel

Crown gall, Becteriym tumefaciens. Mangel is mercly a variety of heg
called Beta wulgaris macrorhiza and so has practically the same troubles. The
crown gall has been seen once as a conspicuous gall at the top of the roots, Sep
Rose.

Leaf spot, Cercospora beticola. The leaf spot is commonly found on this host
and occasionally is rather prominent. Sce Chard, (Fig. 38.)

Root tot, Pythin debarvamwm? This has been seen by the writer but once in
a mangel field after the roots were dug but the injury was nnoticed earlier by the
grower through the wilting and yellowing of the leaves, The injury came because
of a serious rot of the tap roots, apparently starting in.small, side roots in the ground
and working into the tap root, alwavs below and rarely reaching into the crown,
The rot was favored by the wet summer and low ground of most of the field. While
the inycelium seen in the edge of the infected tissues was of the type of the above
fungus no spores were found in the infected plants, so there was the possibility
that it may have been a related fungus that has been reported elsewhere on this
host.

Once a field shows this trouble, it should not be planted with a similar root crop
for some years.

Scab, Actinomyees scabies. Sturgis in 1896 reporte
scab on mangels planted in infected soil. See Potato.

d as high as 40 per cent of

Froure 39, Maple

Ficure 38 Mangel
leaf scorch.

Figure 37. Lettuce
leaf spot.

drop tot.

Maple
Anthracnose, Gloeosporium saccharinion, We have collected specimens o1
caused by Gloeosporium om the leaves o
platansides), and Japanese (A. foeponictm
spores is about the same, though the tvpe o
what with the different hosts.
described on the varicus maple hosts,
distinct we shall consider them as one, as in

) maples. The general appearanc¢ of
{ injury to the leaves may varl

but until we have reason to believe the¥
dicated by the above name.

The common tvpe, most often found in the hard maple, %s the irregul? e s
jsh-brown but finally reddish-brown, dead area reaching from the leat mf-qm
isolated smaller spots within the green IS¢

inward, oiten following the ribs, and

On the Norwav maple we have seen specimens wheve the injury was con

long, narrow lines on either side of the midrib or larger veins. O_n Japanese f]l‘:*’
the injury is often in smaller spots or irregular specks sqa_ttered in the lea.f hs=
Frequently it is difficult to find the small, embedded, fruiting bodies of this MR

jnjurics
f Sugar (Acer saccharum). Norway |ﬁ11.;
y |somes

A number of species of Gloeosporium have are

lar, gree™

fined ¥
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- \When this is the case and the inj i i
fect jungus. YWhe e case e injury is largely confined to the mar
o7 the leaves, it is hard to distinguish anthracnose from sun scorch, s
Appa’ref}ﬂ." the asco stage has not _been found on the old infected maple leaves
put it 35 11_15t as well lto burn these in t}le fall. While not usually serious, except'
in wet 1springs or ear y_summers, spraying as for the similar sycamor 5
?a_.;l; shauld prove effective. ' ’ ore antheac
Canker, T'wbercularia wulgaris, This imperfect stage of Nectriz cinnabarina
has been found on the dead twigs of the Japanese maple, Acer palmatum, probably
follawing other injury. See Elm. i
Heargwood rots, Fomes applanatus, etc.  Qur jmpression is that the Fomes
fungus is the chief heartwood rot of our maple shade trees. However, the fruiting
stage, of this our largest wood_\f, po:_'oxd, shelf fungus belonging to the Basidiomyv-
cotes, is not always present to identify it as the cause. Other fruiting fungi that
have been lfound on ]fr‘:lng maples and which may be responsible at times for this
or sapwood rots, are Fomes connatus, Hydnum seplentrionalis, Plenrot
P. sapidus and Polyvporus squamosus. ’ e potreatus,
For treatment at least clean out all the dead wood, allo i
: . w complete water drain-
age and cut back the bark properly to facilitate new cambium on all the sides. 1
Leaf spof,‘ Plry"osit_cta minima, Leaf spot of maples, while usually less serious
than the ant'nacnose, is more common especially on nursery and forest trees. As
with the former fungus more than one species has been reported on the same
and dlﬁqrc-nt hosts but those_ tound here are included under one species until more
definite information concerning their difference is shown. The spots are small
u‘suall_\' ahout one ‘quarter of an inch in diameter, light to reddish-brown ofter:
when mature with a lighter center and a darker border. They show the, small
J‘{!a('k.]frtr{tmg pgrstp!cs mast pr_ommently, when present, on the upper surface'
¢:mO t;;:;;r thalnl this imperiect fruiting stage is known. The fungus has been found
" ox elder (Acer Negundo), red (A. rubrum), soit (A. dasycarpum), hard
syc{gmore (A. pseudoplatanus) and Norway maples. ’ ,
Ao spray freatment is usually ne T :
the opaTiay tr y necessary; jt can do no harm to rake and burn

D . o ..
o gzd:;l)_wfaré?ldevty, l(,rz?nn?a circingte.  The conidial and mycelial development
o e i s O'tht e, leaves may show as a scattered or a more dense, white
“hooked” I eedep_en gcna a:fc more conspicous and larger than others of these
RS sp s _and are ound chiefly on the under side of the leaves, often
\__u much evidence of the mycelium. '
N0 special treatment is necessary, though it may help to burn the old ‘leaves

Tar o 5 ;
learar ?S?Ff- {\;h_\ tista acersnmm.  This Ascomycete is easily distinguished on the
the ulmr:rU: it pm;luces otie to several, tar-hlack blisters, like finger prints, on
e ahmma"{urmc.c‘ it which bgneath are cupped and less marked in color. It
o i ?1;; i-lon._espccmll_v the cut-leaf variety, and red maples, It is found
oconr '1‘}1-‘, fn s where another sgml]ar species with less evident spots likewise
these b]iq[(-r':; blllll;g?ts j)rOdLlICCS fa.n meonspicuyous but questionable spore stage on
sters 15 only g i
tn’]](: 2505 Spres v only after the leaves fall and pass the winter that the
he s o1t :
st preventive treatment is to rake and burn the leaves in the fall.

hite ™m 3 : =

M5 heep C::}gn:;lt* Cristulariella depraedans. So far this newly discovered trouble
@ hot wenther to the woods where small shaded trees, under variable moist
eas or S[}c:tq as ??ﬂdltmﬂs, have developed it. The leaves first develop grayish
MEONSDicyny, g 11 from a scorch but fater may change color and drop off. The
heads, s Irmtmg stage of this imperfect {ungus may show as a fcw.' white

the size of j : i
9 vejng ol a small pin lhead, on the under side of the leaves especially on

ilt, il
S?"Fie:’ci? ticillium alboatrum? There seems to be some doubt as to just what
illiym sp. E\f-h'tlhe wilt of thg maple. In this country it is referred to as Verti-
é”“nd the le. in Europe it is designated specifically as given here. We have
1f"‘lf'ping thc]:j?h here chiefly on Norway maples. These show the trouble by
;'m this 1;:3 hered, green leaves and then the branch bearing them may die
Stage oy, A followed by the gradual death of the whole tree. No irviting

Tuve !
on these since the trouble comes from a fungus whose mycelium



and spores are bornme intcrnally in the woody tissues. The injury there cuts off
the water supply with resulting dropping of leaves and death of the branches.
Some helieve, however: it is the toxins, developed by the action of the fuugus,
that is the cause oi the death of the leaves when they reach them, rather than
the cutting off of the water supply. It can be detected by cutting across thic small
stems. when its presence is indicated by the dark-green xreas m the sap wond,
See Barberry and Raspberry.

We have seen scveias adjacent trees where the trouble seemied to spread from
the frst affected though unfavorable soil or other conditions may have had their
inflence. We have also known of trees where 3 single branch only became
affected. In any case it is well to prune off all infected branches and cut down
severely injured trees and burn all the rubbish.

Fasciation. In 1932 a tree man showed us a specimen of red maple where the

one vear's growth showed a fattening about two feet long which was an inch

wide but only a quarter of an inch thick, with the divided, elongated flattened
ends somewhat curved, Sce Asparagus.

Knots and Bunched sprouts, These are not uncommon an street trees that in
some way have been injured, often probably by Incal winter injury n the bark
chiefly on the main trunks. The jnjury has stimulated gnusual growth in abnormal
wavs, usually inducing bud formation, that continues vear after vear so that there
remain these large gall-like growths or closely clustered. small twigs that may
increase in number but where none gain ascendance over the others.

Leaf scorch. This tronble particularly on hard maples may suddenly occur when
moist or wet weather, especially in the spring, is quickly followed by bright sun-
chie or it may result from severe dry weather, certainly where there is root
injury to the trees. Whipping winds when the leaves are young may add to the
injurv. The leaves turn reddish-brown in irregular areas from the margins inward,
Such injury is often difficult to tefl from spray, smoke or gas injury and even
in some cases from the anthracnose trouble, unless the investigator knows of the
probable canse. In occasional years the trouble is S0 general that some people
have become alarmed for fear some new discase 15 at work. Omn the injured
leaves which usually adhere to the trees, certain saprophytic fungi in wet weather
may appear which to those uninformed might he consilered the real cause. It is
usually difficult to determine in old shade trees why one or more show the trouble
when others nearby remain normal, but perhaps the sceret Ves puried in the roots of
soil.  (Fig, 39.)

Transplanted trees should have good fertilization and plenty of wa
a mulch covering to insure rapid new growth to supplant the mutilated roots.
very dry periods oceasiopal heavy
advisable. Fertilization in some cases might also help.

Oil injury. This is apt to occur when certain miscible oils are used withoot
care on dormant hard maples to kill debnite, insect pests. The oil may penetrate
the bark amd kill the cambium in such cases.

Staghead. This is a general term we apply. chicfly ta hard maples. where the
large, central branchcs gradually dic, often from canses not readily made out ol

careful examination. Girdling  borers are sometimes  the rather ingonspicuoud

ause.

¢ Decav of the wood of these dead branches always resuhts, caused by fungi oftet
with no evident, woody, Truiting Lodies. Such branches should usually be remové
before or after death and the,cuts properly treated. hut their removal is apt 10
result in a poorly shaped tree. Tertilization should stimulate new growth more

quickly.
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and spores are borne internatly in the woody tissues. The injury there cuts off
the water supply with resulting dropping of leaves and death of the branches
Some belicve, however; it is the toxins, developed by the action of the funguys,
that is the cause oi the death of the leaves when they reach them. rather than
the cutting off of the water supply. It can he detected by cutting across the smail
stems. when its presence is indicated by the dark-green arcas in the sap wood.
See Barberry and Raspberry.

We have seen several adjacent trees where the trouble seemied te spread {rom
the first areceu though uniavorable soil or other conditions may have had their
influence.  We have also known of trees where a single branch only became
affected. In any case it is well to prune off all infected brauches and cut down

severely injured trees and burn all the rubbish.

Fasciation. In 1932 a tree man showed us a specimen of red maple where the
one year's growth showed a flattening about two feet long which was an inch
wide but only a quarter of an inch thick, with the divided, clongated flattened
ends somewhat curved. Sce Asparagus.

Knots and Bunched sprouts. These are not nncommon on street trees that in
some way have been injured. oiten probably by local winter injury in the bark
chiefly on the main trunks, The injury has stimulated nnusual growth in ahnormal
ways, nsually inducing bud formation, that continucs vear after year so that there
remain these large gall-like growths or closely clustered, small twigs that may
increase in number but where none gain ascendatice over the others.

Leaf scorch. This trouble particularly on hard maples may suddenly occur when
moist or wet weather, especially in the spring., is quickly followed by bright sun-
shine or it may resbit from severe dry weather, certainly where there is root
injury to the trees, Whipping winds when the leayes are young may add to the
injury. The leaves turn reddish-brown in irregular areas from the margins inward.
Such injury is aften difficult to tell from spray, smoke or gas injury ane even
in some cases from the anthracnose trouble, unless the investigator knows of the
probable cause. In occasional years the trouble is so general that snme'ppople
have became alarmed for fear some new discase is at work. {n the injured
leaves which wsually adhere to the trees, certain saprophytic fungi m wet weather
may appear which to those uninformed might be comsidered the real cause. It is
usually difficult to determine it old shade trees why one or more show the trouble
when others niearhy remain normal, hut perhaps the secret Yies buried in the roots of
soil.  (Fig. 39.)

Transplanted trees should have poad fertilization and plenty of water under
a mulch covering to insure rapid new growth to supplant the mutilated roats. In
very dey oo occasional heavy night watering of valuable trees might be
advisable. Fertilization in some cises might also help,

Oil injury. This is apt to occur when certain miscible oils are wused
care on dormant hard maples 10 Kilt definite. insect pests. The oil may pef
the bark and kill the cambium in such cases.

Staghead. This is a gencral term we apply, chiefly to hard
large, central branches gradually die, often from causes not re
careful examimation, Lrirdling berers are sometimes the rather
cause. .

Decay of the wood of these dead branches always results, caused by fung Oﬂﬂ
with no evident, woody. fruiting hodies.  Such branches should nsually be_rcm‘?"e
beiore or after death and the euts properly treated, but their removal is apE V9
result in a poorly shaped trec, Fertilization should stimulate new growth

quickly.
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only the juniper while here both juniper and red cedar are available but the III
stages on these are usually quite distinct. Further infection work with these III
stages on mountain ash is needed. See Hawthorn.

Mounntain Laurel

Leaf spots, Cercospore Kalmige, Phyllosticte  kabmicola, Septoria kalmicola,
Mycosphaerelle colorata. All three of these imperfect iungi and the last or sac
fungus have been found on the leaves of the mountain laurel, Kalmia lotifolia, both
wild and cultivated, but, since the spots they produce are apparently s¢ similar
and often lack a {ruiting stage, we merely give here a general description cover-
ing all of them. The spots are small. about one-quarter of an inch in diameter,
round, at first purplish, but finally white, gray or brown in the center but always
with an evident purplish horder of variable widith. Sometimes these spots are so
abundant that they kill the tissues between them and at the satne time greatly mar
the appearance oi the infected plants.

As the leaves carry over the winter on the bushes, the spots show at all times of
the year. It may be that one of these imperfect fungi may be connected with some
asco stage, as the one already found on the leaves, but detailed study is necded to
bring out all the facts.

In the late spring and early summer of 1932 we found ihe Ascomyvcete given here
had matured and was common. Many complaints hacd been received the previous
six months of this spot discase. It seems to us that this Ascomycete is largely
responsible for most of these leaf spots. The badly infected leaves were oiten
shed in the early summer but new infections on the voung leaves apparently take
place from these and those still remaining on tlhe shrubs, under favorable weather
conditions.

As this is the state flower and is frequently grown in cultivation, information is
sometimes askerl for control of these leaf spots. While no very definite experiments
have been tried by us, our judgment would be that spraying with Bordeaux with
a potassium-oleate sticker would prove helpful but might require time to get rid
of the badly infected leaves that act as sources of infection. We would suggest
three sprayings beginning on the young leaves in the spring and continuing up to
the blossom perfod, with perhaps one afterward. These treatments should be re-
peated each vear uutil the trouble becotnes inconspicuous. The potassium-oleate
Bordeaux stuck to the leaves a long time for us where we used it on these plants.
One should also rake up and burn the old leaves aiter thev fall in the spring.

Scorch. This trouble shows a reddish-brown, dead area reaching from the edges
of the leaf mward. Sometimes the trouble is due to winter injury since the leaves
adhere to the bushes throughout the vear or longer. At other times it may come
as a sun scorch on plants in the open or those subjected to hot sunshine irom one
direction, while protected on the other sides by buildings.

We believe in a soil mulch to hold water in the ground in summer and to pratect
the roots in winter. This also should favor an acid condition of the oil that these
plants seem to need. I[f necessary water the plants through the mulch in stimmer,
and in winter give cxtra protection ta the parts above ground.

Mulberry

Bacterial spot, Bacicritm Mori. This is the only disease we have found ou this
host, Morns albo of rubra, and then just once in a nursery. It makes small, irregu-
lar, reddish-brown spots on the leaves which have a pellucid appearance when wet.
On the young twigs it shows as small cankers that -may run together and gradu-
ally girdle the same, producing a stunted growth of the twigs and sickly, yellowish
leaves, or it may graduvally heal over showing as a rough swelling on the bark,

The trouble in this state is so unuswal that merely cutting out the infected twigs,
raking together the leaves and burning both, should ordinarily take care of the
trouble without spraying.

Muskmelon

Anthracnose, Colletotrichum lagenarium. Anthracnose appears occasionally on
both leaves and melons of Cucumis melo but not as bad as on watermelons, g¢.7.
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Bucterial angular spot, Bacteriwm lachrymans. This bacterial spot has rarely
been seen on the leaves. See Cucumber.

Bacterial soft tot, Bacillus carotovorns. We have seen this only occasmnvz;)lli
as troublesome on melons. 1While a similar disease of the iruit has been ?escr: le1
elsewhere as B. melonis, it does not seem that the trouble iz distinct from the
ordinary soft rot, See Iris.

Bacterial wilt, Bacillus trachciphilus. This bacterial wilt in certain seasons is
troublesome but not so bad as on squash, ¢.v.

Black mold blight, Macrosporium cucumerinwn, Y_ears ago this ?rour_]r;: 1wa:
called to the attention of the public hy Sturgis of thls_Stanon and iden lhﬁ( a_
Aliernaria Brassicae var. nigrescens. 1t is an Alternaria rathcr' than :li_t‘.nzzz_
sporium and the spores approach thase of A. Brassicae. We have 'sclmm ; cs::ﬂv
siomally during the past thirty vears bnt more frequently carllen;_ than 1('. tl{c;
Tt can cause considerable damage but usually not so great or as © [(’;} a51(0?sr '
downy mildew on this same host. ‘The spots on the leaves, where the ;am?{!’l?'llt-
done, are quite similar for the twe, With tlus one conspicuous, r'n;.m(. lrea,(fsr
brown spots may show some indications of councentric rmgs of growih anc . “i'liv
limited amount of the black fruiting threads and spores. No other stage 15 known.
It also oceurs less frequently on the watermelon. .

The treatment should be the same as for the downy m:ldev::.

Downy mildew, Peroncplasmopara cubensis. This is the disease H{‘:\l'tl j?fteen; :g
thirty vears ago nearly ruined the muskmelon mdust.r__v in _the stalte. -n'e noh S0
commen in recent years, it still is the chict pest with which melon gr()\_wcrg da‘n
to deal in spraying. It attacks .all of the varetics grown zu}d is ab01lt][d.5 rat o
the cucumber, hoth garden and Qreenhouse varieties, on which 1t usua _\.hge 5 m}
earlier start. It also occurs less promineirtly and plentifully here on squash. ?ump
kit, bottlegourd and watermelons. This fungus has been found only on t e eaves
where it protiuces usually conspicuous, rouud or somewhat angnA\at: s_pot:;l \:—1\1{7?}1]:%
from light to reddish-brown according to their age and the host m_:ec; 4. When
the disease is abundant. these leaves wither up and the vines often die be n;[ iy
mature their melons. Even melons that do mature on such vines are usually o

? ity as to taste. _
Ve'li?]wpo?l:n;:gh(tiivelops a rather scanty gr_owth. on the undc:r_ side of the spots,
of its tree-like, white conidiophores bearing the large _conidial spores at the:ﬂr
tips. These spores are purplish in color and give this tint to the infected spol:.{
especially at the edges when wet weather favors their abundant production. '_T'us(1
how the funpus passcs the winter here is not surely known as scarch hfisl fdl]l’]
to reveal the oospores of the mature stage. Of course, in some cases, it I'miF ht hold
over in greemhouses in its comidial stage but 'its presence there is in rcquen}t.
Presumably it advances here graduvally from infected plants grown in the south.
which may account for its variable appearance. However, the oospores have bc(‘fl
found recently more or less abundantly in the leaves, efpgually the gppf)r I;;;r;-h.
in Japan by Hiura and Kawada (Jap. Journ. Bot. 6:507-513, [ilust. 20 1 .4.0}).
This means that a further search should be made for them in Connechcutl:’ { g A )

The mildew, on both the melon and cucumber, is ustally controlled by spraying
with Bordeaux ; but the treatments should start on the vines whg:u they first bcg}n to
run and he coutinued up to the end of the season. This requires treatments irom
one to two weeks according to the weather conditions. ' '

Powdery mildew, Lrisiphe cichoracearum. This other but very different mil-
dew is occasionally seen in its conidial stage on the leaves in Iate summer and causes
no particular harm. See Phlox. ] .

Scab, Cladosporium cucumerinum. The seab trouble is conspicuous onty onl_t?nc
fruit where it shows in wet weather as small, sunken areas with the dense, olive-
green, fruiting threads. See Cucumber. .

Seedling rot, Pythium debaryanum. Tt is found rarely, See Spinach.

Bordeaux injury. Sometimes in bright_. hot weather th‘e leaves of this plant will
show a whitish or yellowish area at ﬂ'l.El}' margins merging into the n_ormal gr(’el('l{
color. Similar but more pronounced injury frequently shows om vines spraye:
with Bordeaux and may hinder the vigorous growth of the same. When this is
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likely to occur we suggest that the spraying be confined to the cooler and less
br}ght tda}-'s Ior made ogl_\* in the late afterticon. Some try to reduce this trouble,
without much success, Dy the use of a weaker Bordeaux <

copper sulphate. or a reduced amount of
. 1Gt'owth cracks. The melons sometimes show this trouble when dry weather is
ogowelil' hy a fiyora!)lc.]\\'ct'pcrmd developing a rapid growth of the melons with
a resulting cracking in the rinds especially at the blossom end. Diffe rarieti
vary considerably. See Snapdragon. Hherent xaru.‘tlcs

Mosalc This virus disease Js § 2
. a 15 5een OcCaSIOI'Iall\ i 15 not near 19 a8 ])a(l as on
the enrnimbher o

Mustard

_ Clubroot, Plasmodioplore Brassicae. Apparently little mustard (Brassica sps.)
13 grown in the state. Occasionally it is grown for seed purposes and sometimes the
Italian farmers plant it for greens. So far we have seen onily two troubles on
mustard, the species of which we have not determined, the first and chiei one Bcing
this trouble on the roots as described under Broceoli, g.z.

) Dowm_r mildew, Peronospora_pams:‘tica. This is the second trouble, scen here
in 1932, in a vegetable garden of greens where it was doing no especial harm. We
have seen it more abundant, however, on wild mustard and charlock. See Turnip.

Narecisans

Bud blight. We have had complaints, especially of certain double varieties, that
after the_y produce the Dblossom lLuds these fail to develop further, remz;ining
enciosegl 1 the spathes and fumaliy dving. Gur entomologists have found na insect
responmble‘ for this trouble. Competent observers claim it is not a frost injury.
Qur examination of the injured tissues has so far failed to reveal the mycelium
of a fungus as a possible cause. Tn at least two cases that came to our attention
the plants showed this trouble only after they had been tramsplanted to a]101h€l:
place. We have no explanation of the cause. :

. Rumning out. The failure of certain Narcissus species fo blossom after grow-
ing a number of years in the same place is not an uncommon trouble. See Daffodil.

Cak

. An:thract}ose, Glovcosporinm canedense. This disease is considered by some as
identical with the sycamore anthracnose and it has a similar effect on the oak hosts
although these belong to quite a distinet family from the former. The fungus:
carries Over winter in its imperfect stage on the small twigs, but it is the voung
!e;}ves in .the opening buds or as they grow to maturity that suffer the gr-ealeqt
injury. We have not yet seen the asco stage. The oak most frequently and
seriously injured here is the white (Querens ofba) but the fungus has heen reported
on the scarlet (Q. coceinea), swamp (Q. palustris), chestnut (Q. Prinng) and
black (Q. welutina) oaks. See Sycamore. . ' ‘
Chc_esf:nut blight, Endothic parasitica. This fungus rarely occurs here as a weak
parasite causing no harm on the white (. alra) and red (Q. rubra) oaks. A
similar but entirely saprophytic species. £, radicalis, has been found on the redl 'oak.
European canker, Nectria galligena. This ha g ”
Q. weluting in this State. SeghBirc!h. P bec:n D o (s gl e
I:.gaf curl, Ta,b_hrr'fm cacrulescens, This fnngns forms large, somewhat thickened
whitish to brownish, eventually dead spots on the leaves. When fruiting there is .1
purplish tinge or bloom cn the lower surface where the fungus is confined. In time
the spots become cupped and wrinkled below. The trouble hecomes noticeable n
late spring or early summer and has been found here on Quercus atba, Q. Prinus
Q. rebra and Q. @elutina. The Jast named is the most frequent host. T ’
Spraying the trees just before the buds open and perhaps again on the new voung
leaves apparently should controt the disease, since it iz related to the peach curl
where this treatment is effective.
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Leaf spot, Marssoning (Marssenia) Martini. In 1914 this was reported once on
Quercus afba from Pomiret. Probably it is not uncommon in the woods on this and
other species of oaks, It iorms a definite. circular, brownish spot with a narrow,
purplish border and is one-cighth te onc-quarter of an inch in diameter according
to the species of oal on which it occurs. On the under side is the iruiting stage of
this imperfect fungus which cozes a vellow globule containing the elongated, some-
what curved spores usually showing a septum at their center. This genus is closely
rclated to Septogloeum under which it is placed by some autharities.

Powdery mildew, Microsphaera Ami. The mildew is not uncommon on the
leaves, especially of sprout growth. See Lilac.

Rust (Pine-Oak), Cronartimn Qnercus. This fungus has been found here but
ofice on the trees of an estate along the sea-shore. It was not serious in this case
as only the HI stage developed for some unexplained reason. The leaves had few
to numerous imicctions but showed only inconspicuous yellow spots above while
below were the reddish-brown, hair-like, telial columns of the III spores. The 1I
stage when it does appear, shows hefore the 1M stage as more or less pumerous,
small, yellowish outbreaks on the under side of the leaves also. The disease was
limited to the general vicinity of the small, infected, wild pines of Pinns rigida
that earlier produced the 1 stage. Only leaves of the Ouercus veluting and Q.
coccinea were infected though Q. alba and Q. Prinus were equally exposed. See
Pine.

Stem canker, Strumelle coryncoidea. This trouble so far has been found only
in the woods but according to some observers is a somewhat prominent one in cer-
tain _ . It shows as a large canker eating out the bark and outer layers of
the woud, Usually onlv a single canker is found on a tree, generally above reach
on the main trunk. The rotting wood at this spot so weakens the tree that it is
often hroken off there in severe storms. The fruiting stage that is said to cause this
trotble is not very evident and sometimes cannot be found on the canker. It forms
inconspicuous, fruiting pustules of the above imperfect fungus which to the writer
seem hardly likely to cause a serious wood rot. At times it almost appears as
if the trouble might be started as a winter or other injury opeming the way for
entrance of spores of some wood-rofting Basidiomycete.  Wet locations favor
the trouble apparently. So far it has heen found here by the writer on Quercus
alba, Q. rubra, and Q. palustris, with the last the most frequent host. An infected
tree should be cut and used for fire wood.

Wood rots, Polvporus sulphureus, Fomes igniarins. These are the only two
poroid fungi that we have found on the living oaks, though perhaps others, as
Fomes applanatus, may be responsible for rot of the old woed as they have been
found on the dead oaks or on their logs. The Polvporus is a counspicunous, at first
fleshy and then corky or harder, fungus, uswally’ with adhering and overlapping
shelves that are orange-red above and sulphur-yellow on the porous, lower suriacc.
We have found it apparently on injuted trees wlere it may act only as a heart-
wood rot.

The Fomes scems to he a sapwood as well as a heartwood rot and is sometimes
seen at a definitely injured spot en the trunk, showing as an evident. roundish, hard,
reddish-brown, gall-like growth that may not develop a fruiting surface for some
years. It has been found here also on apple. butternut and a few forest trees.

Kemove the fruiting hodies when found, and protect the bark of infected branches
but use judgment in cutting when the discase eccurs on the main trunk.

Drought injury. Sre Addenda.

Woody galls. By this trouble we do not mean the small insect galls that some-
times occur abundantly on the oak trees, hut the conspicuous, hard, woody galls
on the larger branches, usually showing on a single trec in the neighborhood. These
subspherical galls usually vary in size from that of a fist to that of a large head
and have thick, rough bark and a solid, permanent, swallen growth of woody
tissues that is abnormal in arrangement as compared with the rest of the branch.
Similar but smaller and smoother bark galls occur on the hickory.

The galls result from some injury at these places but the causc is not definitely
known since they are not supposed to he caused by the bacterial crown-gall organism
to which they bear the most striking resemblance, They occur on shade and forest
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trees but do not seem to spread, at least not easily, on the infected tree and appar-
ently not at all to adjacent trees.

I desired the limbs showing these galls can be removed, cutting them some
distance below for safety. but the galls do not usually seem greatly to injure
the infected branches.

Qats

Leaf spot, Helminthosporivm Avenae. Oats, Avena sativa, are our chief, small,
grain crop but the jungi on oats, or any of the similar crops, do not cause as much
injury as they do in the larger grain-districts further west. Therefore our farmers
do not generally find it necessary or advisable to take advantage of certain treat-
ments used elsewhere. This particular disease has never been bothersome here and
is merely found in a minor way on the leaves as small spots with a more or less
evident development of this imperiect funaus as a blackish growth on the surface.
The asco stage is said to be Pleospora Azenae. No treatment is required here.

Rust, crown, Puccinia coronata. This is the common rust of oats and is also
found on a few wild grasses in the state. The I, or cluster cup, stage has been
found here only once on wild specimens of Buckthorn, Rhamnus cathartica. The
11 stage is conspicuous m midsummer on the leaf blades of the oats, iorming small,
oval to linear, dusty, orange outbreaks usually numerous between the veins. The
Il stage appears later as similar pustules but with the black spores more perma-
nently covered hy the epidermis and so lead colored. This rust is considered less
injurious than the next though much more irequent here,

Rust, stem, Puccinia grominis. This rust occurs on the leaf sheaths and stems
causing the grain to lodge when abundant. Sce Wheat. (Fig. 41).

Smuts, Ustilego Awvenae, U, lewis. These two smuts are about cqually common
in our grain fields, They are similar in that both change the panicles of grain
into black, dusty outbreaks. The former., however, completely changes the indi-
vidual spikelets into olive-black masses that gradually wear away entirely, while
the latter does not so completely destroy the spikelets but only their inner and
basal parts where the dusty masses are more of a purple-black color. These dusty
outbreaks are composed entirely of one-celled spores which in the first species are
slightly roughened put in the second are smooth.

Seed treatment by sprinkling or dusting with chemicals, usually formalin or
copper carbonate, will prevent infection in the succeeding crop. Here, however,
as the loss rarely rims to five percent of the grain and usually is only one or two
percent or less, seed treatment is rarely given.

Yellow leaf. In dry years growing fields sometimes show a large number of
yellowed leaves. This is without doubt due to lack of sufficient moisture since
there is never any evidence of bacteria or fungi on them or their roots.

QOkra

Bacterial spot, ['ndetermined species. This trouble has heen seen only once in
August, 1922, at a sced farm in Milford. We have been unable to identifv it with
any described bacterial disease on this host. Its appearance on the leaves was very
striking often causing evident, angular spots in the tissues but mere commoniy
showing as lines jollowing the veins and their branches. It produced a reddish-
black discoloration of the infected tissues with a more or less evident yellowing
surroending the same. ,

Powdery mildew, Ervsiphe cichoracearum. On Okra, Hibiscus esculentus, this
mildew is found oecasionally as a mealy, white growth of the conidial stage only.
See Phlox,

Wilt, Fusorsum wvasinfectum. We have occasionally seen this disease in garden
plants as they reach matuority. The leaves become irregularly vellowed and then
dry up and drop off from the stems. This takes place from the bottom of the plant
upward. A cross section of the stems shows discoloration of the bundles and
microscopic examination reveals the presence of the mycelium of this fungus. The
water supply to the Jeaves is gradually cut off and this results in their death.
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Care in selecting secdlings from uninfected seedbeds and planting in garden soil
not previously infected are the chief precautionary measures.

Onion

Black molds, Macrosporium parasiticwn, M. Porri. Two different species of
Macrosporium have been found on the stems .and leaves of onions, Allium cepa, in
this state that differ much in the microscopic appearance of their spores. These
were both described by Thaxter years ago. The first one (called b}: him M. sar-
cinula var. parasiticum) he found on on_ions, e_specmlly seed ones, oiten following
injuries hy the downy mildew as a semi-parasite. It made a dense, black growth
of the roughish, small spores on short pedicels. See Leek. .

The second one with longer, more elongated, smaoth spores. evidently an Alter-
naria similar to those found on potato and cabbage. he cons_lclerq] more of a true
parasite. Turther study is needed on these two 1mperfect‘tung1 and the possible
injury they may cause; both are also found on the leck. Sece Rept. 1889:158.

Buib rots, Bacillus caretovorns, Fmarif;m sp., etc. We have seen bulbs in
storage rot irom both of these causes, the tormer as an 111-§me111\1g, wet rot and the
latter less so but with evidence of mycelium in the tissues that allowed the
<mccessive lavers to slip apart easily. While no doubt some of the onions are

Figure 40. Mclon Frgure 41, Oat Figure 42.
downy mildew. stem Tust. Onion smudge.

infected in the field and carry the disease int
of storing. as to depth in piles or crates an

increases the trouble. , . ]
Rots aof oceasional plants hy similar organism in the field, especially of seed

onions. have also been seen. Such plants we have called yvellow Jeg because OfS t}(:ﬁ
premature vellowing of the stems due to the rotting of the bulbs and roots. luld
plants are easily pulled irom the ground hecause they lack firm roots to 101
them in it and reveal the presence of the Fusarium or bacteria or bhoth in the
rotted tissues.

These trouhles in the main result from an unfa
of moisture, use of poor seed-hulbs cor jnfrequency
heing under control of the grower,

Downy mildew, Feronospora Scideident, h
has rarcly been found in this state, simce we have seen C (302
thirty years, and before that it was reported once by Thaxter. It Torms \\'ltxllnsl;
or yellowish spots on the infected tissues with usually a scant, white grow 0_
the conidial stage that may become blackish because of the Macrosporium pre
viously mentioned. . )

Sometimes it comes late in the fall with very wet weather, since in 1933 we
found it causing considerable damage of plants jn one field at Wilson, the leaves
of which drooped down and died prematurely. I'he'oospores are as usual hlldden
in the infected tissues but meither Thaxter nor the writer saw them in the specimens
gathered, .

Proventive measures are so doubtful and the fungus so rare that we have no
practical suggestions to make here.

Gray mold. Rotrytis Allii. See Addenda,

o storage, lack of care in the manner
d ventilation for heat and moisture,

vorable season as regards excess
of rotation, two of these factors

While this may prove destructive it
it ‘only twice in the last
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Rust, Puccinia Porri. We have never found the rust on the common onton but
have seen it occasionally on the perennial Egyptian onion and on chives, g.2.

Smudge (Black spot), Celictotrichim (Fermicularia) circinans. ‘This appears
as more or less nunterous, somewhat circutar, black coatings, often with con-
centric rings of growth on the outer coats of the onion bulbs, being especially
serious and conspicuous on the white varieties. It is an imperfect fungus whose
mature stage is not known. It forms a black outer mycelium with erect, pointed,
hairs covering a swollen base in which are produced the light-colored spores. It
causes little or no rot but is objectionable on accomunt of the black disceloration.
(Fig. 42).

Part of the fungus can be removed by rubbing off the dry outer coats of
onion. Some growers advocate dusting the onions in storage with dry lime.
Storage should be under the best conditions to prevent development of the fungus
by heat or moisture. Rotation is said to be helpiul since the fungus can be carried
over in the field.

Smut, Urecystis Cepulae. See Addenda. (Fig. 43).

Yellow leg mold, Macrosporium parasiticion. This has been scen as yellow or
whitish spots on leaves and stems of secd onions which later become covered with
the black fruiting stage of the fungus. See statement above under Black mold.

Abnormalities. Producing seed-onions, which are grown irom large bulbs to
produce seed from the flowers at the end of season, used to be quite a prominent
industry in the Milford district of the state some yvears ago. Comparatively few
fields, however, are now grown for that purpose. Under favorable conditions
these large onions, often over two and a hali feet tall, were a pretty sight when
in full bloom in the fields but occasionally they produced scattered freak plants,
especially in their blossoming stage, that are indicated by the following names
with brief descriptions: Beasterd biossoms indicate that instead of the normally,
full, stii heads there was produced a flopping, weak lhead with more elongated
pedicels bearing fewer Howers and little seed. Bulbict heads are those that instead
of producing normal, flowering heads form bulblets in their place, as often occur
with wild onions. Double flowwer heads produced two heads a short distance above
one another. Elongated spathe, which at first normally encloses the young head
and then withers up and dies, is one that continues to grow in abnormal size and
pushes aside the head. Goose neck is where the stem turns down and then curves
upward again, often making several crooks before it decides where to grow.
Growth cracks (white ring) show one or more parallel white cracks across the
stem so that it is easily broken at these places; sec Snapdragon.

All of these troubles are due either to poor bulbs or abnormal weather conditions
and are usually so infrequent that they cause little damage.

Blasted heads and Prematuring. In the past sced-onions in the state occasion-
ally failed to produce a normal or even a paying crop. The trouble seemed to be
ticd up with the character of the season. These uniavorahle seasons were not
alwavs wet ones or due to wet weather at unfavorable times. Sometimes the
trouble was due to prematuring of the onions hefore they properly set their secd
following hot weather. Sometimes wet or foggy weather caused a growth of the
Botryiis fungu: mentioned under Addenda.  Under either condition the heads
developed a minimum amount of secd at maturity.

We were never able to lay the trouble entively to the fungus. However, we did
conduct for several years tosts with Bordeaux mixture and got some increase of
seed yield. The onions were sprayed several times, especially on the heads, both
before and after the sced was sct. On the whole, however, it did not seem to be
a practice that would prove of much benefit considering the difficulties of spraying
3 large field.

Brittle (Brown root rot). Years ago we investigated a trouble of seedling
onions that we called “brittle” because of the brittleness of the young leaves which
were also often curled or even spirally coiled. The trouble seemed to start in the
roots and affected the seediings so seriously that their later growth was alsd inter-
fered with. The trouble appeared in spots in the fields and seemed to spread
especially in those fields continuously used in growing onions.

While a small amount of the mycelium of a fungus, apparently a Fusarium,
was found in some of the infected roots, this was never definitely determined as
the real cause. The trouble was not due to a lack of fertuity since extra complete
fertilization failed to improve the growth of the seedlings in the infected land.
Considerable improvement., however, was seen by the use of formalin, lime and
sulphur, especially the former. when applied to the soil before planting the seed.
On the whole it now seems to the writer after his experience with a somewhat
similar trouble of young tohacco plants, known as brown root ret, which also
responded to formalin soil treatment, that it was one of those obscure soil condi-
tions where respense of the roots to securing the proper chemical elements for
their normal growth was interfered with, resulting in their premature death, rather
than that the trouble was due to aty direct attack by a definite fungus. Although
our reports do not state that the roots were reddish-hrown in color it is our im-
pression that such was the case as with the tohacco seedlings in their early stage,

Hail injury. As with other vegetables we have seen scvere injury to onions,
especially seed-onions, due to hail storms in midseason. The hail stones hit the large
stems producing injuries that soon showed as white spets. Usually the direction
from which the storm came could he told by the side of the stems on which the
spots were evident. See Tobaceo.

Orchard Grass

Ergot, Claviceps microcephala. This smaller ergot has been seen rarcly in the
heads of this host. See Timothy.

Rust, Puccinia graminis, Besides the above this is the only other fungus so far
reported on orchard grass although it is quite likely that smut, Ustilago striaeformis,
occurs here. See Timothy.

Pachysandra

Anthracnose, olutella sp. The only disease we have seen on Pachvsaudra
terminalis was brought in from one of the yards at Yale University where it was
causing some trouble, mostly on recently transplanted plants, The disease was most
copspicuous on the stems which had been cut back, the fungus working down on
these as a dark-colored, dry rot and in time showing the fruiting stage as evident,
Hesh-colored pustules with an abundance of spores and occasional setae.

Evidently the discase came from the lower, old, vellowing leaves on which the
immgus generally worked down from their tips causing a dark to light-brown
spotting. Some of the leaves had apparently been injured at the tips by sun scorch.
The fungus eventnally produced on their nnder side the flesh-colored pustules of
the spores, especially if kept in a moist place a short time.

The spores were hyaline, clongated, guttulate and chiefly 14-18, in length by
2-3.5y in width. They were more or less pointed and were borne an the exposed
conidiophores which were ahout the same length or a little larger. We were unable
to find any definite mention or description of this discase in literature, except we
did learn of an article in Mycologia 21:137, puhlished by Hutchinson of a new
species described by him as Fofutella Pachysandrae. This agrees somewhat with
the symptoms of our disease but his statement that the spores are 2.3-6.1y by
b-24y seems to mdicate that he had a different species unless in culture he got
a much smaller development of the spores than we did on the leaves and stems
of the living plants.

The fungus acts as dees a weak parasite but if it should become troublesome the
discased stems and leaves should be cut off and destroved and a Bordeaux spray
applied beginning fairly early in the spring and following with one or two further
treatments.

Palms

Bitter rot, Glocosporium rufomaculans. This stage has rarely been seen on
Kentia palms in greenhouses, attacking the leaves usually at their base and causing
tl-_:e tip to turn yellowish and gradually die. The fungus produces small, black,
circular, fruiting bodies which ocoze out the pinkish spores.



Cut off the outer leaf or two, if badly infected, spray with Bordeaux and
stimulate new growth by fertilization. Sce Apple.

Falgse smut, Graphicla Phoenicis. This has been seen in greenhouses and espe-
cially on imported plants of date (Phoenix dactylifera) and other palms. It
shows on the leaves as small, cup-shaped, black elevations with a whitish . top
from which the spores are later liberated.

On the whole the fungus acts here as a weak, inconspicuous parasite but if it
should become troublesome the dliseased stems and leaves should he cut off and
destroyed.

Pansy

Anthracnose and Leaf spot, Colletotrichum Vielac-tricoloris and (ercospora
VViolge. These are two leaf troubles on Fiela tricnior, very similar in appearance,
producing discolored spots, finally usually whitish and often with somewhat
colared borders, on which the fruiting threads may show as a more or less evident,
blackish growth. The spots may be variable in number and even appear sometimes
on the petioles and stems. It usnally takes the microscope to distinguish the species,
the first producing sterile, black setae or spines améng the conidiophores and spores.
They are prominent on greenhouse and garden plants, especially on the latter in
el seasons,

Their treatmeunt is the same, spraying with Bordeaux mixture, best with potas-
sinm oleate as a sticker and spreader. If the plants are grown out of doors to he
later taken in the greenhouse, it may pay as a precautionary measure to spray them
even if no disease shows. If it does appear there or later in the greenhouse, pick
off the worst infected leaves, be careful of watering and spray once every week
or ten davs to protect the new growth until danger is past.

Black root rot, Thielaviopsis basicola. This has been reported a few times on
the roots, which may become badly infected, of pansies in gardens and probably
also occurs in greenhouses. See Tobacco.

Damping-off, Pythinm debarvanum. So far damping-off has been found on
this host caused only by the above fungus but it has not uswvally been bad. Ser
Spinach.

Parsley

Drop rot, Sclerotinia sclerotiorum. We found this trouble once on this host,
Petroselimon hortense, in a greenhouse where the soil had become contaminated
from drop rot on lettuce. It also became prominent on this host, the mycelium
showing as an evident growth on the dead leaves at the base of the plants and
also around them in the ground. See Lettuce.

Leaf blight, Macrosporium Carotac. We have recently seen one doubtful case
of this trouble on parsley. See Carrot.

Leaf spot, Seproria Pctroselint. This in appearance is very similar to the late
blight of celerv to which it is also closely related, the latter being once considered
a variety of it, but on this hast it has never proven as serious as that diseaze on
celery. No perfect or asco stage is known, See Celery.

Parsnip

Bacterial soft rot, Racillus carotovorus. We have seen this only in stored roots
of Pastinaca sativa and then rarely. See Iris.

Leaf spot. Cercospora Apii var. Pastinacae, * This is another case, similar to
that cited under parslev, where a host and its fungus are related to celery and
one of its fungi, this time to the early blight of the latter plant. This rclationship
is indicated by the scientific names of the fungous species and variety, as given here,
which are derived from the scientific generic names of celery and parsnip. In this
case, however, the injury to the parsnip often is almost as great as that shown on
celery, In the last ten ycars the funmgus has been reported at least three years as
prominent.

No treatments have been tried by the writer. Spraving as for the blights of
celery, however, should prove helpful if thought necessary and if given in time.

Nematode rootknot, Hrierodera radicicolu.  This eel-worm trouhle has been
fvund ovcasivnatly in market-garden crops out of doors. Uswvally nct much harm
it vaused becanse of the severity of the winter climate which largely prevents over-
wintering of the nematodes. The appearance of the infected roots, however, is
marred as well as being objectionable if the nature of the injury is known.

Infected fields when they do occur should be planted the next vear with a crop
whose roots are not used for food, such as cereals or grasses. See Cucumber.

Pea

Anthracnose, Colletotrichum Pisi. This trouble of Pisumt saliznon haz heen
found in the state only during the past two years. It is undoulitedly closely related
to the anthracnose of bean. \While in one collection we saw the characteristic setae
of Colletotrichum, in another these seemed to be lacking, thus placing the fungus
under Gloeosporium. This is a situation sometimes seen with the bean anthracnose
and apparently some writers have considered the two as the same diseasc. The
trouble i3 most serious on the pea in early wet weather before the pods are ripened.
It produces irregular or roundish spots on the leaves and lesions on the stems run-
ning down even to the roots. We have not found the fungus as vet on the puds
where it is said to occur. The plants are sickly and {ail to grow to fufl size and
produce, when bad, a very poor crop. The injury apparently opens the way for
other stem and soil fungi to increase the damage. No perfect stage is known and
the funpgus has not yet been found carrying over on the seed.

In the case specially examined by us, the seed used appeared to be excellent and
was planted on new land and the grower had not had previous trouble of this sort.
This year, however, most of the peas on his old and new soil did not come up to
standard, 3o the season, possibly the variety Laxtonian also, was a prominent factor
in the failure. Attemnts by us to lessen the trouble after it got a fair start by
spraving with Bordeaux were not successful.

Black root rot, Thiclaviopsis basicola. While we have found this fungus twice
on the roots of garden peas, in both cases the Pythium fungus was also present.
We believe that either of these fungi could have caused the rot and have no doubt
that the former sometimes occurs here on the pea roots without the latter. See
Tobacco.

Blight, Ascochyte Pisi. In contrast with the anthracnose of pea this is one of
the old troubles of this host but it acts almost as seriously in some regions, With
this fungus the chief injury occurs to the pods. While the usualiy whitish, circular
spots with the embedded black, fruiting pustules appear nmiore or less prominently
on the leaves and stems, they become more evident, numerous and consequently
mjurious as sunken spots in the pods. In contrast with the preceding fungus the
asco stage of this imperfect fungus has been found on the old, dead stems and is
known as Mycosphacrella pinodes. though as yet we have not found it here. The
fungus also carries over on the seed and the old stubble reproducing the conidial
stage in the spring.

There have heen so few complaints against the fungus in this state that we have
never tried to prevent it hy spraying. Writers state this is usually not very suc-
cessiul. On the other hand rotation and the use of clean seed give the best results.

Powdery mildew, firysiphe Polvgoni. So far we have seen this fungus only
in its conidial stage as a white, more or less comspicuous coating op Vvarious
parts of this plant but usually causing little serious injury. See Clover.

Root rot, Aphanomyces euteiches. Apparently from Jones and Drechler’s inves-
tigations, this is the chiel fungus of tarket garden peas which here in wet seasons
rots the roots and produces sickly, spindling plants, The oospores that occur in the
tissues of the rotted roots are so similar to those of Fhatophthora cactorum, also
found here, that the latter may be mustaken as the cause although it has a some-
what different life history.

Rotation, good seed, the use of the least susceptible varietics, as Horal, and fre-
quent cultivation to dry out the wet top soil seem to be the best preventive measures,

Root rots, Pyihinm debaryanwm, Rhizoctonia Solani and Fuserium sp. Al
three of these fungi act much as does the preceding one in rotting the roots and stems
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just at and beneath the soil. The infected plants are generally stunted, turn yellow
and uswally die hefore thev have produced the pods. Wet weather and 100 deep
covering of thc_ _seed aid these fungi, commonly present in the soil, to take advantage
of these conditions. Usually a micrescopic examination of thé: rotted tigsues is
necessary to determine the particular fungus that causes the trouble and sometimes
two are found to he present. -

These root rot troubles have been seen chiefly in small garden plots and treat-
ment may be given there as described under similar troubles of Sweet peas.:

Fertilizer burn. We have had a few complaints of cases where the roots and
base of the peas turn reddish-brown and die as if from oue of the preceding fungi
but with no indication of their presence either through mycelium or spores. In
such cases |r._usual]_v happens that the chemical fertilizer, applied either in drills
ar broadf:ast in the furrows, has come into too close contact with the germinating
seed as it pushes up through the soil with resuilting injury to the tender tissues
Usnally the grower blames the character of the fertilizer rather than the marmer oi.
its application as the real cause oi the trouble. Sometimes the seed fails to germi-
nate under such condition. We have experimentally produced similar trouble with
a chemical fertilizer scattered over the seed in the furrow.

F!T..K'RE 43, Ficure 44, Peach Ficure 45
Onion smut. hrown rot. Peach curl.
Peach

Bacterial leaf spot, Bactcrimm Primi. This trouble of Amyodalns Persica was
first found in this state on the peach leaves about the time that the late Dr. Smith
first described it on the green fruit of plums elsewhere, The damage here is chiefly
to the leaves showing as small, reddish-brown spots that when wet are semi-peltu-
cid and often {all out later, giving the shot-hole effect. When ahundant the leaves
often turn yellow and fall off the trees. While tfle germs carry over on the twigs
and somctimes cause small. suuken spots in the iruit, on neither of these are the
injuries. conspicuous. See Plum.

Brown rot, Monilia cinerea. The brown rot is the worst trouble of peaches in
this state being bad on early varieties and especially so in wet scasons when the
fruit ripens. It also forms its asco stage on the old mummies half buried in the
ground. For details see Cherry. (Fig. 44

Iijl May, 1933, it was very bad at the blossom time, killing the flowers and in-
yadmg the young branches. It also developed its conidial spores abundantly on the
infected leaf-curl leaves that occurred commonly that year. This was unusual.

Crown gall, Bacteriwm tumcfaciens. This is found here chiefly on nursery
stock but does not seemi to cause much damage in the orchards. See Rose.

Die back and Dead limb fungus, Falsa fencostoma and Cytospora Persicac.
We have seen one or two cases in exposed orchards where evident cankers, on the
small and large limhs often at the base, were not due to the brown rot fungus but
showed the above Ascomycete or its probable conidial stage Cytospora. However,
we have bad the suspicion that these cankers may have had connection with winter
injury, especially since the Cytospora is not uncommon on dead limbs or trees where
it was not the cause of death and was evidently a saprophyte.

Frosty mildew, Cercosporella Persicac. While Thaxter years ago once reported
this trouble so prominent on an orchard tree that defoliation took place, the writer
has seen it only very rarely and then never prominent. The infected leaves show
yellowish or even sometimes reddish discoloration on their upper surface with a
short, white, powdery growth of the imperiect fruiting stage on the under surface.
Apparently nothing has been found out concerping its asco stage and little con-
cerning its lifc history. In recent years it has never needed attention here for its:
prevention,

Fruit rots, Beirytis cincreq. Rhizopus wigricans. Both of these fungi have
been found on ripening peaches usually those that have fallen on the ground,
though rarely have we seen the former on fruit on the trees or the latter on fruit
shipped here in car lots from the south. For description of the former sece Gera-
ninm and of latter see Sweet Potato.

Leaf curl, Froascus drformans. Here is another peach fungus that years ago
was much more prominent than it is today. Apparently spraving with lime-
sulphur for scale has considerably lessened its appearance. The fungzus is chiefly
a leaf inhabiting specics infecting the Jeaves just as the buds begin to open or soon
afterwards. When fully grown, the infected leaves show thickened, curled or
wrinkled tissues and are pinkish or whitish when fruiting. The naked asci with the
ascospores are produced on the upper leaf surface, at first just beneath the cuticle
but soon entirely exposed. The leaves may be entirely or only partially invaded
and in the latter case the infected tissues are in strong contrast with the normal,
thin, green tissues. If the infection is had the tree may be partially or entirely
defoliated and a new crop of leaves develaped later that is almost entirely free
from the discase. The fungus carrics over in a rather ohscure way on the young,
swollen twigs. The blossom and the fruit may be injured, the froit often dropping
off when very young or on maturing showing a more or less distorted growth
with the infected surface free of hairs. (Fig. 43)

The treatment for San José scale. spraying with. liquid lime-sulphur about 1 to
10 just before the buds begin to swell in the spring, also usually takes care of the
trouble.

Powdery mildew, Sphacrotheca pomnoese. This may show in the early season
as an evident, whitish, conidial and myeclial growth, with possibly a few embedded
perithecia of the mature fruiting stage, on the young twigs and leaves of nursery
and orchard trees. We have had one complaint where the owner had trouble con-
trolling it in a peach orchard by the ordinary spray treatment but usually the dor-
mant spraying with lime-sulphur and the later summer strength of the same
should control it, See Rose.

Scab, Cladosporiion carpophilum. The round black spots. about a gquarter of an
inch in diameter, are familiar to every one who buys peaches. Sometimes these
are izolated spots but when bad they may run together giving an extended black
coating usually at the upper side of the peach next to the stem end. This is because
this imperiect fungus js carried over on the young twigs and the first infections
of the fruit come from these. The fungus appears rarely on the leaves in an
inconspicuous, fruiting stage. The spots on the fruit wsually do not become con-
spicuous until it is half grown but infection takes place even earlier, The fungus
does not rot the fruit but may stunt or distort it when abundant and when very
had causes it to crack and thus opens the way for rot by the Monilia fungus.
Even when full sized the black discolorations affect the sale of the fruit, The asco
stage of the fungus has never been determined though it is most likely to come
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under the Venturia genus if found. The conidial stage consists of short, black
hyphae on the surface of the host hearing spores oi about the same color. (Fig, 46),

Control by spraying er dusting should start scon after the voung iruit hegins
to show and should be continued to include the brown rot that appears prominently

as the fruit begins to ripen. This means three or more treatments according to
weather conditions.

Stem canker, Phoma Persicae. This trouble has been scen only in nurseries
or on young orchard trees. A sunken canker of darkened tissue is formed on the
stent, usually at the nodes, which if it encircles will kill the parts above. The em-
hedded, black. fruiting dots are not usnally very conspicuous though the spores may
be produced ahundantly in them. The trouble may he prominent on the infected
trees but these usually are not common.

The infected branches should be cut off or the badly injured seedlings be pulled
up and these infected parts be burned.

Wood rots, Fomes applanatus, etc. The Fomes and other less conspicaous
Basidiomycetes have been found on the bark and wood of dving or dead orchard
trees. So far as noticed none of these fungi are the direct cause of the death of
the trees, coming on them after winter or other injuries and developing only as
saprophytes. See Maple for the specific fungus mentioned.

Crown rot. This is a trouble, scarcely a true rot, that appearcd in a few
orchards a number of years ago showing where the stock had made a large, some-
what irregular growth greater than the scion above. Such trees in time often
hroke off at these weakened places. Some signs of the presence of the myeelium of
a fungus was seen in some of the specimens but no evidence was obtained that this
was of a parasitic type. Apparently the trouble was due to uncongenial growth and
union of the stock and scion of such trees, as has been seen in cherry, lilac and
some aother woody plants. The trouble has not been called to our attention in recent
vears.

Growth cracks. In certaiu wet seasons these hecome more or less common
on the ripening fruit but vary considerably on different varicties being especially
commornt on the earlier ones. Se¢¢ Snapdragon.

Gummosis. To the writer's mind this trouble is usually the result of winter
injury in this state. The bark becomes more or less roughened and injured. The
wood sometimes shows indications of winter hlackening and spots on the branches
develop gumimy exudations with no definite indications in them of a cause of the
trouble. Any local injury to the bark or sapwood is likely to develop such exuda-
tions and they are specially evident on. the main stem below the ground as the result
of peach borers.

Hail injury. This hasz heen seen several times in local orchards developing
bruised or sunken spots on the fruit and especially jn voung orchards showing evi-
dent injury to the voung tender growth of the trees on the side oi the branches
from which the storm came.

Leaf fall. In dry summers, cspecially when there has heen a fairly full develop-
ment of foliage, the Jack of moisture is shown by the vellowing and sometimes by
the severe dropping of the foliage to cut down loss of water through the leaves.

Little peach. This is a trouble very similar to Yellows, hut not so common here,
the main difference as we lrave seen it being in the stnaller size of the peaches and
in delayed rather than premature ripening, The effect on the foliage is much the
same. [n fact we do not always distinguish between the two troubles here. Of
course little peach must not be mistaken in the archard for trees where the scion
has died and a seedling growth developed below the grafted bud, since such trees
usually produce small, late peaches but do not necessarily show evidence of foliage
infury, See Yellows in Addenda.

Spray injury. The peach tree is much more liable to injury from spraving than
the apple, or even than some varieties of cherries and plums, so care has to he
used as to the kinds and strength of spray materials used on it. This is true when
lead arsenate is used in fungicides even with lime-sulphur. Injury may result to
the young twigs, showing later as reddish-brown spots especially at the base of
the leaves, thus often confusing the grower as to the cause. When in foliage dis-

-
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celored spots on the leaves, with after development of shot-l_]o}es, leaffyel‘ljm::_r:ﬁ
and defoliation, may also be caused. The leaf injury may easllyf be con 1:;(3 ]re
the bacterial leaf spot without a microscopic examinalion. O courseh terc}a1 ?ﬂd
certain sprays, as Bordeaux mixtqre and certain commercial prodl;mts, t‘z_l ; o'e d
never be used when the trees are in foliage. lecjsulphu_r has to e'us?_r in l‘hr-r
weak summer strength, avoiding the lead arsenate if posst})le. and ewe}\] n'ﬂfe—s‘.llp1 ::r
dust has sometimes caused injury where this arsenate is added. f tmpl_cd-su p:th
and scli-hoiled lime-sulphur have in the past given fair results ;;15 il)mgm- esof“lits
the least imjury hut these are now rarely used, the latter chie }'rfecaust_:_ -
inconvenience, Dry-mixed sprays secm to he the most satisfactory ort.'ns for b
Winter injuries. Winter injury of peach trees that have not 1:ecc1vtizd p;gp&z:
Mivation and fertilization is perbaps cven more commion and severe tm.nl ro.C
that have receivea good attention. _Of course late fertilization, \_vhe_rg, the woc:( ;i,lois
jnto the late fall in a soft coqditmn, is even worse !han_ no 1ert1hzat1(1)n --atio?ls in
this respect. Likewise the location oi the trees as to certam exPosu}:es, e'le‘tdh ns of
even depressions, direction oi wind 'and sun, amount of water in tte soil, ; ece-rtain
acter of the mulch (vegetable, soil or snow), the low tempera uresdo ‘ti-, ain
winters or sudden changes of cold apr.l warm s_pclls, :‘111_ ha\:c njuch to t}o wi b e
kind and severity of winter injuries in Connecticut. This state is nea;’ 15_ ‘;‘Df thern
limit of successful peach growing and so care must be given as to the districts
which eorchards should be located.

Collar girdle at the hase of the trees is one of the common troubles in severe

winters, cspecially when water gathers aroundd:he base witi"loutd pr?pfl:ei:nilﬁg;
* N - P . s

i 3} Te i -oung seedling trees stripped

ing or banking o frens i N : d iimbs have carried down these

here ice and enow [reezing aronnd the trunks an s r

suds with theie attached bark when the snow beneath melted beiore the frozen

erust.  Sce Apple jor further details.

Yellows. Sec Addenda.
Pear

Ritter rot, (locosporimm rufomaculans. We have seen this r?n]y rIarel_v mdtltlé:
picked iruit of Parus comnnatis and then not causing much damage. It seeme
he chiefly a saprophyte. .

Black rot, Sphacropsis malorum. Here again is a trouble that is less common
on the pear than on the apple, ¢.a o

Brown rot, Monilia cinerea. As with the apple this is not a v'cry comman or
serious trouble, showing chiefly on the matured irut. Sree Cherry.

Crown gall, Bacterion time facions. Crox:m gall has becn seen h;re fgnig once
on pear and then on nursery stock recently lmporled. from France. Sec Rose

Downy mildew rot, Phytophthora cactorum. This trouble was ﬁrfst sctc_‘n he}'s
in 1919 op stored iruit sent to the Station to determine the cause o} rot mg(.‘m]\r
this case the rot secmed to start at the core and extend outward to US app?r uly
healthy skin. The rot was later found on fallen pears on the grog!n_ u‘mtilrou <
Station's trees and seemed to be fairly common under these con 1t1(t)]n.~. tifle
contamination by other fungi soen occurred. The trouble shows cmf he _oqu 5 3

as 4an hrown vot with no evident growth un_less the fruoit is ﬁ)r?

tected to allow an exwinan whitish development of the mycelium. .lq.?vfar \{vece l:nig
not seen the ovospores in these rotted pears although_ they were rea(ti\[‘] produ ]('ttle
artificial cultures made from the mycelium of the infected tlssue:sf here 1;0:1])":
doubt, however, that they finally (ieve_mp in the 1pfectcd t?ssues. he siamfe roub
was later also seen on the apple and in th}s case it was even seen on the frul esn
attached to the lower part of the tree. We have alsn ‘reportedllt on corn, 'gms £,
pea. sweetpea, strawberry and the same or a very similar species on peony.

Fire blight, Bacillus amyloverns. See A.ddcnda. o Al

Fruit rots, Botrylis cinerea, Cephalothecium roseunt, Penicillinm e.rpans:lf:?;. i
three of these are semi-parasitic fungi that occur on other hosts btlzt on t 13 0 <
chiefly as rots of the stored fruit, especm\lly if it has been prev1;ms ¥ m‘Jhure as?:o
is stored under unfavorable conditions. They are all gmpertfcct gpgt w ?Setaéaxl
stages have never heen discovered. Their exposed fruiting stages when presen



be told by the appearance of th i i
told by ; e spores, in the first having a gravish, i
a pinkish and in the last a greenish calor. G 2GRt b e asewnd

Leaf-fruit bli g ¥l is
blight, Entimosperinm maculatim. This fungus occurs here on both

the leaves and [ruit of tk i injuri
quince g3, f the pear but is less common and injuriowss than on the

l'tt]’i‘ea'f .spo.t, Septoria pyricole. This has heen seen occasionally, usually cansing
ittle injury, as _sma!l', grayish, sub-cirenlar or angular spots with purplish borders
ondtlile leaves. The impericct stage develops as emhbedded fruiting dots on these
::id t::)tc;' o:ta theBdea(j leaves the asco stage. known as Wycosphacrella sentina, is
said fo “?}?crer.necg;l;\?i the old leaves, therefore, should help to take care of the
) Pow.dery. mlIglew, Sphacrotheca pannosa?  This was found once on a nurser
mspection, invading the t_ips of a single tree, with the conidial stage only deve-lop}:
ng. We are, therefore, in doubt as to its exact identity hut class it with the same
mildew occasionally found here on the peach, though it might have been one o% the
two species of Podasphaeria that have been reported on this host elsewhere.
Rust, Roesteflia globosa. Both Thaxter and Hunt have reported this rust on the
leaves of pear and the writer has seen it rarcly as well as have oceasional nurser
inspectors. All of our specimens, however, except Thaxter's, chow only the \-éllia){
stage and .cv.envthls sparmgly. Thaxter in 1890 wrote of it as foiIO\vq-p"'Tlle
several varieties of pears of the Japanese strain (Kieffer, etc.) have shown them-
selves very susceptible to injury by one of the rusts derived from the red cedar
- . the finger-like Roestelia stage developing from the under side of these s ots
during Angust and September.” $ee Hawthorn, PO

[ Scab, Fusicladiwan pyriuwm. Here is a troublesome fungus of the pear, especial-
Iy on fcertam varietics, of which the Flemish Beauty is most severely injured. This
llmper ect fungus occurs on the leaves and froit doing the greatest damage to the
latter, much as doeﬁ the related scab on apple. However on the young twies, at
east On‘dlhe Flemish Beauty. the small fruiting pustules it produces are “much
more !ew er?t to the qaked cye. Recently we have seen these pustules just split
:épen that were producing new, mature conidia on April 15, some days befare the
]ower or leaf buds started to open. As shown by Aderhold years ago the asco stage
isq develops on the old leaves in the spring, much as does the apple scab. being
newn in this case as I'enfwrig pyring. We have rarely collected this stage, ap-
pagent]_vl chiefly fbecausc we have not looked for it carefully. (Fig. 47.) '
praying, as for the scab of apple, should alsa contvol this ahle F
i the . st i s trouble hut ;
very susceptible varicties need to he treated. Pl but ouly the
Sooty bletch, Glaocodes pomi i i i
.8 oteh, Glacodes pomigena.  This occasionally shows in late, we
in its blackish mycelial growth eon the fruit. See Apple. - et seasons
'Spr?y injury. Spray injury has occasionally shown on pears especially those
E::E— have heen spraved with Bordeaux mixture and even with lime-sulphur. How-
Ver, as pears are not so commmonly spraved here, much less injury
]mrted than on apple or peach. ’ % Rl been re-

. Wmlter injury. We have not scen or hieard of as much winter injury to pears as

}n apples, partly bcca.(use' they are pot so commonly grown, but apf}arcntlv also

hecause with less ct_lltwatu)n and fertilization and with fewer varieties grown, thev

gnsmto the winter in a much harder condition, i . ’
turgis as carly as 1895 described bands or blotch i i

Arly s s occurring on t as

due to late spring frosts. Sce Rept. 1895: p. 190, g on the fruit as

Pea Shrub

Fageiation. On_ Lespedesa formosae (L. Sicholdi) in a nursery in 1917 specimens
were found showing stems that were greatly flattened and at least eighteen inches
long but they were broken off at the lower end ni the Aattening and so may have been
longer. The leaves were scattered along this abnormal stem and its tip was divided
into two tips each with a double coil to the same side. i

Plant Pest Handtook 204

Peony

Downy mildew rot, Phytophthore sp. We first found this trouble in 1923 and
have seen it several timeé since on the petioles of Pocanis officinelis, We have
not studied the fungus sufficiently to determine whether or net it is distinct from
P. cactorum. It appears on the young peonics in the spring as they push up through
the soil. The upper parts only may be killed or the infection may be limited to
the basal parts in which the unpper free parts may later die as a result of this
basal infection. The mycelium can be found in the irvaded tissues but as yet we
have not recorded the presence of the vospores there though they later were
obtained in the artificial cultures made irom the mveelium. We have seen this
trouble in wet places or during wet, early weather on certain varieties such as
Prince of Wales and Queen Victoria but do not know if these are more suscep-
tible than other varieties. Sometimes on the rotted petioles Botrytis also appearcd,
in which case it is somewhat doubtful as to which was the primary cause.

Keep the and earth as dry as possible as the former push up through the
soil in the spring and do not select wet or too shady spots for their planting.
Destroy any injured or dead tissues. I rot starts sclect only healthy stock that is
free from dirt to transplant to a new and drier location. [t might he well where
the trouble has occurred to spray such plants and the soil with Bordeaux mixture
as the plants push through the earth the next spring.

Leaf blight, Botrytis ?Paeoniae. There is some question in the writer’s mind,
not having studied this trouble cspecially with pure culttires, whether this fungus
really is distinct here on this host or is merely another form oi B. cincrea to which
it bears close relanionsnip. Both species are recorded on this host from the United
States. Some of the writers claim that the conidiophores and spores are somewhat
different and the sclerotia are smaller and more regular, The few sclerotia we find
on the stems of the specimens we have saved are about 1 mm. in length but the
couidiophores and sporcs are either not abundant or not well preserved. .

The disease may appear on the young growing stems in the early season rotting
them at the hase when the parts above also die with or without infection. It is on
or within these rotted stems that the sclerotia are found. More commonly we
find the disease, especially on plants in shaded piaces, causing evident but variable
sized spots, showing on both sides of the leaf and varving from light brown to dark
purple especially on the upper side. At times no fruiting stage may show or it
mav develop under favorable conditions, especially on the under side of the leaves
or even on the stems, as the erect, fruiting threads characteristic of the grayv mold,
though often less dense, as scen on the geranium, g.e., and other hosts.

Leaf mold, Cladosporiwm Pacouiae, This trouble shows on the leaves in spots
uite similar to those caused by the preceding fungus. Sometimes the spots do not
show the clive-brown, fruiting stage at all, which leaves one more in doubt as to
the cause. Like Cooke of England, who also records the presence of the fungus
there, we are in doubt of its true parasitic nature since it might come on through
Botrytis injured spots as a Common saprophvtic Cladosporium  to which a new
name has heen applied when found on this host.

Fasciation, The only specimen we have of this trouble om the peony was col-
lected in June. 1917, at Whitneyville and merely shows a slight flattening of the
stern bearing an apparently normal blossom. Sec Asparagus.

Mosaic-like mottling. We have seen this trouble on individual leaves of plants
where there was a very definite pattern ol narrow mottling giving an cffect as if
caused by some insect traveling over and injuring the tissues when they were very
voung. Vet there was no certain evidence of any inseet oF its remains to show
that it was the primary cause.

Winter injury. Occasionally in the spring we have seen the roots of peonics
that failed to grow or made a sickly growth oi plants. Such roots show that their
tissues have been partly or largely killed as indicated by their reddish-brown or
rotted condition. In some of these we have seen the <ark mycelium of some fungus
present and in others nothing at all. As this trouble is most evident after severe
winters, we judge that winter injury is the usual canse. especially as we have never
seen any iruiting stage on the infected roots.
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Pepper

Anthracnose, Glocosporium rufomaculans (G. piperatum,

Sturgis first reported this troubl ]
gis first € here on peppers, Capsicum ann i
as causing 23% rot of the {ruit in certain fields. | T B

- - a H ] . -
trichwm nigruam since the fruiting pustules produced glaccal\!les%:tz:?e alrltj)l;ilclls tl(;:IE;ge
of which the pinkish spores cozed out from the tissues beneath.’ Later the writer
reported it as Gt’ot’os_por:mm piperatum since the specimens scen by us did not ‘have
the setac and the pinkish spore niasses were even more evident. Botanists have
since decided that thesc are not distinct species hut variations of the same at (“r
given here in the keading) which also has a great variety of hosts. On thi;e aé:f
t:cular_host it has b_epn found only on the fruit, causing brown or blackish o
according to its fruiting condition. N spots

Sprayving is not very satisfactorv: pi
3 s v, pick off and cart i Y i
further statements under Apple. P oy e Rl Gl Sz

Colictatrichion nigrum).

Bacterial soft rot, Bacillus car i
b 01OVOTHS.
groatorial soft rof, us. The soft rot is reported on the
Blac}: spot, Alfernaria sp.
appearing on the red fruit th
2 few days under a bell-jar.

We have had ohe case of small, black, rotten spots
at developed Alternaria spores only after being kept
& : -Apparently this trouble has been reported elscwhere.
ot a{hi??}:s rg:, Botrytis cingrea. Ou the green and ripening fruit in wet sea-
fruit,ing ‘threads. ege:ogzr;i?s;r_ll.gg a brown rot often with evident srowth of the
Al?eeldlmg rots, Pythium dr:?baryanum: Rhizoctonia Solani, Sclerotinia sclerotiorum.

three have heep 1solated as causing the death of young plants in seed heds
and flats in the spring. See Damping-off under Spinach. ‘ .

Mosaic. Occasionally we have scenm mosa
caused considerable injury alt
other plants,
juice from bo
and Tobacco.

Scald. We have occasional
hot weather. Sce Apple.

ic in the fields and gardens where it
] hough the mottling cffect is not so evident as on some
We have produced the disease on healthy plants of tobacco with the
th the leaves and the fruit of the diseased peppers. See Cucumber

ly secen this on one side of the fruit following very

Peppermint

R}lst, Pnccmrq ﬂflc'a:!!_me. While we have found this rust common on the wild
species of the mint farm.[_\'. it has been less common on those cultivated especially
Sn tthehpeppermlllt. Yer it was on cultivated plants of this species, Mentha Piperita,
753 lt qe‘:‘ 1 stage occurred the first time it was found in the state. This was Maj;
23, 1933, at \}*estvz]le. Ihc stems of the plants were somewhat swollen ‘for a
considerahle distance, as if the fungus was perennizl on them. OI:I this swollen
part were seen numeraus outbreaks of the cluster cups, filled with oranée spores
and showing the small teeth at their edges. The [ stage is also said to pccur 0?1 the
petioles and on the under side of the feaves. This is the earliest stage of this rust and
no other stage occurred at this time on these specimens. See Beebalm for othet sltages.

Periwinkle (Myrtle}
Black wilt, {'ndctermined fungns, See Addenda. _

Persimmeon
Scab, Fusicladiwm Levieri. See Addenda.

Petunia

Mosaic. We have found this trouble several times on Pelunia hvbride and fre-
quently have produced it from juice from mosaic tobacco plants"q.tﬂ. However
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this is the only disease we have recorded for this host and those reported else-
where do not seem to be serious or numerous.

Philox

Anthracnose, Fermicularig phloging. We arc not sure that this fl:_ngus was the
cause of the death of plants sent us in 1932 from a garden in Washington, Conn,
but it was the naly fungus we could find in the stems which had apparently died from
a rot at their base. Two species of Vermicularia have been reported for Phlox,
7. Dematium a species on a varicty of hosts and apparently a saprophyte and .
phiaging described originally as found on the leaves. Our specimen agrees w:tl}
this latter as issued in Fungi Coll. no. 4800 where it occurs on the stems as well
2s on the leaves. The fruiting stage of this fungus shows as small, often nmumer-
ous. black tubercles with setae, heneath which are found the spores. In 1924 at
Westport and in 1926 at Wallingiord there were also collected on dving stems o}
Phlor peniculata specimens of Vermicularia that seeimmed to have some connec-
tion with their premature death. )

Crown rot, Sclerotivm Defphinii. This was, reported once as rotting off the
base of the plants. See Larkspur.

Leaf spots, (ercospora omphakodes, Septoria divaricala, S. Drwmmondii. See
Addenda,

Powdery mildew, FErysiphe cichoracearwm. While we have reported  several
different species of powdery mildews in this bulletin, each wvsually w!th se\rFral
economic hosts, this one seems to have more than any of the others and it certatnly
has as many more on our wild plants. Most of these hosts, both cultivated and
wild. helong to the Composite and Gourd families, as is shown by the following
which are listed here: chrysanthemum, cucumber, dahlia, goldenglow, muskmelon,
pumpkin, rosinweed, salsify, squash, sunflower, verbena and zinma. On many _of
these hosts only the conidial stage has been found and often in such cases the white

coating of mycelium and conidial spores is not so evident of thick. On the phlox,
however, the coating of the mildew is evident, often as a heavy coating, especially
on the stem, and the asco stage is usually pregent as small, black perithecia em-
bedded in or on this growth. Two large ascospores in each ascus are charqctelnstlc
of this species. We have often wondered if the absence of the asco stage indicates
that the host in such cases is one of recent arigin so far as infection by the
mildew ;s concerned: however, we know in some cases it is due.to the very late
appcarance oi perithecia in October after frost has largely kz}k:cl the leaves.

We suggest the same preventive treatment as given for the leai spots though t_he
number ¢f spravings reguired may be greater and ‘for @ longer period to meet with
SUCCCSS,

Stem-leaf nematode, Tylesnchus Dipsaci. This is distinet from the common
root nematode already mentioned here on the roots of a variety of hosts. It was
sent to the Station once in 1928 from Darien showing infections on the stcm_and
peticles and causing a decided malformation of the leaves with elongated petioles
and in some cases almost no blades. Specimens were sent to Dr. Steiner, of the
U. S. Department of Agriculture, who determined the species of the nematode as
wiven here. He wrote as follows: ) )

“This pest has lately heen mentioned several times on phlox in Furope but, as
far as we know,. this is the first time that it has been ghserved on the plant in this
country, We do not know a sure way to get rid of this pest on these plants; per-
haps the best is to cut the infested tops of all the stems off and destroy them, but
some forms of the nema might stay in the soil and the crowns of the plants and
make trouble the next season. It would, therefore, be well to watch the plfmt am_l.
if the trouble should come up again, take out the entire plant and destroy it. This
is the same nema that is commonly called the ‘stem nema’ or the ‘bulb nema’ 1t is
found in a number of host plants fike narcissus, hyacinths, onions, alfalfa, clover,
strawherries, ete.” )

Drought injury. As already indicated under Leaf spots we have had speci-
mens of phlox seut in for examination when the fungus present or the _d:rect evi-
dence of insect injury were not sufficient to account for the poor condition of the
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OII\IFed:e bh‘%ht,l Hypodfer};m Desmazierii. We have seen this fungus a number
imes on the leaves o s rigida, where their fre '
of ] gida, s ends had apparently bee
:iruur]ed hy wm_t‘er or drought, showing a reddish-brown disco]oraﬁm}.p The }z:ml?gu[;
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. ) c . arge of the ascospores.
We q1]:c._stmn ﬁow.much the fungu.fi is responsible for the injury to the lea\reqpsincp
?omc cfu‘fjes show the presence of its fruiting stage and nthers do not. It secms
O(I)ﬂus tg c_a_wea]kf?aramtc, or possibly even a saprophyte, that attacks the leaves
yh}v e, mured from some other cause. Apparently little work has been done
on this Ascomycete to determine its real nature as a pérasite.
) Needle c?st. Lophodermivm Pinastri. This trouble is so ncar to the preceding
li-.nhexter'nal appearance that it takes a microscopic examination to distinguish them
deybcand be determined 1h.r013,r:,h their ascospores, the former being one-septate-
an : ol erFﬁth_an the thread-like single cells of this one. Even this examination
;H:é be ltr{;su”cwn; smceh with both of them the maturity of the spores may not take
e untl] ithey have been shed frem the trecs his s : ecial
Lophodermium, known as Needle cast. i TR B e speily L de
fo:l/:; ;?;:]:ﬂc-ru‘”m an}tllodegnium 0:11 drought injured trees of Pinus resinosa in a
: ation recently. very dry vear, which was preceded by R
; SUY, ¥ & . YV & very wet one,
?}ii_d c;msed_an unusial dropping of the older, lower and closely shaded leaves in
is p.;mtanon of young trees about fifteen feet high. Many of the lower branches
:r]vere (ead]but often, too. higher onecs, presumably from shading, competition and
N'ietunu'sua drought conditions, and many of them still had the dead leaves attached
ot many of these leaves, however. showed the fruiting stage of this fungus;
present though those on the greumd showed it commonly and often with mature
as!cotsp_ores}.] Mycehum of some fungus was found in the dead branches and some-
?;ixla in ’t ¢ base oi the attached leaves. If this fungus was the cawse of the leaf
i3 , 1t }fras more'_as an Elff.(il: effect of the dry season than as a direct parasite since
: ere was ‘nc evidence of its spr{:adm_g to the younger, living leaves. Thn s:zmé
t!un‘sg,zt‘s glpp.ll’\l'_ently was also seen in winter-injured nursery trees of P. austricca
hough in this case the ieaves were still on the young trees and had not fuily
developed their ascospores. i ' : ’

Rusts (Pme—-Qoldenrod). Peridermiwm acicoliwm, P. delicatulum. By far fl
most common of these two leai rusts is the first menfioned which oct-:u:rs onag *'w
variety of wild goldenrods and asters (ov rarely on cultivated asters, q.2.) fhn’ttu
%I and HI stages where it is known as Calcosporivm Solidaginis. In gl'-re‘h““ Ejr:
ection of the needles of the piucs, as shown by our infection experiments( takes
P‘lnce from the germinating telial (III) spores from one of these alternate’ h%stsl
I'hese spores produce secondary spores or sporidia that are blown to the pin ;
where evident infection of the needles does not show until the next spring o o Fs
summer as the white, cluster-cups of the I stage. These show [:norﬁ § erlu-y
abundantiy, in an irregular row along the length of the needles. These ira ic;r cssi
are somewhat flattened, about one-eighth of an inch high and s!ig]ut]v ljgssc wig;:
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and break open irregularly from their tips, disclosing the orange-yellow spores of
the ] stage that carry the rust back to the _ o ' ete, at this time. Originally
found here only on the native specics of Prmus rigide, the rust has recently ap-
peared even more abundantly on the necdles in plantations of the red pine, P.
resinose, and in 1932 it was collected once on P. Banksiana. ) )

The second needle rust of pines given here also has as its hosts a few species
of goldenrods (chiefly section of Futhamia) with 11 and III stages ouly to be
distinguished from the preceding rust by microscopical examination. [t also pro-
duces the I stage on the pire needles, so far only seen here on P. rigida, but in
this case the smaller cups scarcely show above the infected tissues.

Neither rust is perennial on the pines but requires new infection of the needles
each year from the alternate hosts. The control of them on the pines, therefore,
is confned to getting rid of all goldenrod and asters, especially infected onmes, in
the plantations. After the pines reach some size, this means chiefly destroying
these horbs at their edges since the shade within will usnally crowd them out therc.

Rust (Pine-Oak), Periderminm cerebruvi. In this case, the rust is one inhabiting
the stems and limbs of the pincs, especially young plants: while it is found therp only
in its 1 stage, this is perennial on its hosts. It shows usually as round galls sur-
rounding the stems and reaching from one to three inches in diameter. In time
these galls may cause the death of the parts above, as one frequently sees them
further south on voung dead seedlings. Sometimes more than one gall is found
on these seedlings. Early in the year these galls, when mature, show the com-
pound peridium as a white ceating (often in separated blisters as individual peridia)
surrounding these woody swellings, and benecath this coating are developed the yel-
lowish spores. These spread the disease to the oak leaves where the IT and III
stages develop much less conspicuously. While this trouble seems to be common
in the pine barrens farther south, in Connecticut it has rarely been found on cither
host. Tt was scen frst in the Station’s plantation at Rainbow on Pinus Baiksiana
and native . rigida. again on this latter host as menticned under oak, ¢.¢.. and
651l later in a water company’s plantation on F. ponderosa.

So iar all that needs to be done for control here is to destroy the accasionally
infected pine seedlings.

Rust (Pine-Sweetfern), Peridermium Comptoniae. This is another perennial
rust ou pine stems and is easily distinguished irom the preceding by the fusiform
swellings on the stems and hranches and by the very definite, trmgue-shaped, tem-
porary peridia that break out individnally on the infected tissues. These peridia of
the 1 stage stand up as white, fragile elevations. a quarter of an inch in height. and
when they break open at the top they offen show a definitely toothed edpe from
which the orange-vellow spores cscape.

The host species of the pines is rather extended, as indicated so far by the fol-
lowing found in Connecticut: Piuus austriaca. P. Banksiona, P. Pinaster (P.
maritima), P. moniana var. Mughus, P. Murrayana, P. ponderosa, P. rigida. P.
syfveseris. These have been found either in the natural woods, forest plantations or
NUrserics.

With this species the writer and Dr. McCormick, as with the white pine blister
rust. have proved that the spores from the I1] or Cromartium stage infect the pine
needles, producing the yellow spots and the selerotial masses from which the my-
celium gradually works down the bundles into the stems to become perennial there.
In this case the alternate hosts are limited to the wild sweetfern and its close rela-
tives (Myrica formerly Comptonia).

In this state, the chiei preventive measures are to destroy the sweetfern, espe-

cially if infected, in the vieinity of the pines and certainly to do this in the vicinity

of the seed heds and nurseries: the occasional infected tree or its branch in forest
plantations or in cultivation should alse be destroyed.

Seedling rots, Rhizoctenia Solani, Pythium debaryanum. Damping-off of pine
seedlings ocears frequently in the nursery and iorest scedbeds and according to
our experience in this state the Rhizoctonia fungus is by far the chief agent
Some pinc seedlings seem to dampen-off more frequently and abundantly than
others though this may be merely due to their surroundings or the irequency with
which they are grown, We have recorded injury in the seed beds from the Rhizoce
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organism, by isolating Dacterial cultures from the infected sweetpeas and re-inocu-
lating them into very young healthy ones.

Rotate, change or sterilize the soil where this trouble occurs.

Powdery mildew, Erysiphe Pelygoni. This has heen reported, in its conidial
stage only, a few times on this host as more or less conspicuous. The scientific
name employed is that usually given by others but, because of the presence only
of the conidia, the mildew mlght belong to the genus Microsphaera which also ‘has
been reported on this host.

Root-seedling rots, Fusarium sp., Phytophthora cactorwm, Pythium debaryanum,
RhLoca‘ania Solani. On sweetpeas showing yellowing of the foliage and stunting
of the vines as a result of rotting of the basal parts and roots, we have found at
one time or another all of the above fungi, occa:nonallv two together. While we
held each separately rcsponsible for such rots, it is quite possible that one or two
are more directly responsible for the start of the trouble,

If manure is used, place it deep in the soil and cover with a shallow laver of
earth. Trench the sced and plant shallew at first and gradually cover with the
soil as it comes through. Cultivate the top soil around the plants frequently to
maintain a dry mulch and if necessary scatter a little mixture of sulphur and lime
around them. Change the planting location each year and if trouble still bothers
sterilize the soil as indicated under damping-off of Spinach.

Mosaic. The light-green mottling, interspersed with the natural green of the
leaves, has been found occasionally on greenhouse and garden sweetpeas. It causes
some damage and is cvidently a true virus mosaic. So far as we can judge it is
not distinct from the mosaic disease of tobacco, q.z. It can be carried by aphids.

Sweet Potato

Black rot, Sphacroncmg fimbriatum. The sweet potato, Ipomoea batatas, is
rarely grown here, apparently because we are too far north and not because we lack
sandy soils. Recently, however, there has been some interest in growing this crop
among the tobacco farmers. The only time we have seen a disease on plants grown
in the state was in the fall of 1933 when Dr. Jones hrought in specimens from the
Station’s Vegetable Garden at Windsor, showing the black rot on the variety Long
Stem Jersey where it proved serious. This showed as sunken, dark-brown to black
spots of somewhat variahle size on the roots, some of which produced the fruit-
ing stage of this imperfect fungus. The bases of the pycnia were embedded in the
skiti, but showed above as free necks in a black, hair-like growth. At the fringed
tips sometimes could be seen the pinkish mass of oozing spores. The disease is said
to be troublesome in storage as well as in the field and is general in the sweet
potato sections of the United States.

We have had no experience in controlling this trouble but others advise the selec-
tion only of healthy sprouts from disease-free seedbeds or tuber treatment with
corrosive sublimate, rotation in the fields and extra care in storage.

Soft rot, Rhizopus nigricans. This trouble is the chief one with which store-
keepers and houscwives have to contend. The non-septate mycelium of the fungus is
hidden in the rotting tissues but under suitable conditions there is often evidence
of the fruiting stage as a growth of black, stalked sporangia. This fungus causes
a wet rot of certain other plants as well as heing a saprophyte on dead substances.
It is listed here only on apple, peach, squash and strawberry besides on sweet
potato. A very similar rot of the sweet potatc ie sometimes caused by the bac-
terial soft rot organism, Bacillus caroiocorus.

Fasciation. We have seen this malformation several times recentlv where the
ends of the vines were flattened out an inch or so wide and ran out for a distance
of two or three feet, bearing numerous leaves on the flattened surface. See Aspara-
gus.

Sweet William

Crown rot, Sclcrotinm Delphinii. This serious rot of a great variety of herba-
ceous plants was found once on this host at Wallingiord in 1932.  Sce Larkspur.
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Rhizoctonia rot, Ritizoctonia Solani. This has been reported a couple of times
as causing rotting at the base of these plants, Dianthns barbatus. See Spinach and
Potato.

Rust, Puccinia Arenarige. The rtust has been found a few times on this plant in
private vards. It has only the III stage which is evident on the leaves, chiefly the
lower surface, as roundish groups of lead-colored hlisters that are reddish-brown
after the epidermis ruptures and discloses the embedded spores. These apparently
germinate in position and spread the rust or carry it over the winter before germi-
nation.

Sweet Vernal Grass

Smut, Tilletia Anthovanthi. The smut confined to this host., Anthoranthum
odoratum, occurs inconspicucusly in the seeds, being revealed only by their slightly
larger size and their smutty appearance when broken open. It has been found in
North America only in Connecticat, Pennsylvania and Nova Scotia and therc only
rarely.

It has never been conspicuous enough to require preventive treatment in Con-
necticut but probably could be controlled by the various seed treatments.

Sycamore

Anthracnose, Glocosporium nerviseguum. This is the prominent disease of our
sycatnore trees, Platanus occidentalis, killing the young leaves as they come out
i the spring and causing reddish-brown areas on the leaves that escape the earliest
micction. Often these areas or streaks spread along the ribs, as indicated by the
specific name. Some scientists consider the trouble on the oaks the same species
as this on the sycamore. An imperfect stage carries over on the young twigs and
produces infection of the leaves. The fungus has also becn connected with a sapro-
phytic Ascomycete, on the old leaves in the spring, known as Gnomonia venetq but
which has not yet been found by us.

Sometimes the leaves are so badly injured in the early scason that a new crop
has to be put out to carry the tree along. Continued infection of the leaves year
after year causes the trees to produce weakened limbs that may finally die, giving
them the appearance as if on the last lap to destruction but they usually pull
through. Here the European sycamore, P. orientalis, one of our street trees, seems
to be less subject to the disease or at least escapes it while young.

We advocate at least two sprayings with Bordeaux—one a dormant spray just
before the buds begin to break and the second on the very young leaves after the
buds have opened, with a third treatment in some cases when the leaves are half
grown. It can do ne harm to rake up and burn the leaves after defoliation in the
fall and possibly it may do some good; especially if much infection comes from
the asco stage.

Powdery mildew, Microsphaere Alni. This mildew has been reported chiefly
by nursery inspectors, apparently not being very common or injurious. See Lilac.

Electric injury. We have seen this trouble from feed wires along the trolley
tracks. When the insulation had been worn off and the exposed wire came in con-
tact with the wet leaves, the injury was evident by their premature death. Occa-
sionally where direct contact was had on large limbs we have seen a local burn
that resulted in their death as well.

Frost injury. Certain vears, when late frosts occur after the leaf buds begin to
emerge, we find similar, fatal injury to the leaves all over the tree that very closely
resembles the anthracnose trouble. .

Teosinte

Smut, {]stilago Zeae. This Mexican relative of corn, known as Euchlaena
mexicand, 15 grown here rarely as a curiosity. Only at the Station farm have swe
found the smut on it but we consider it to be the same species as the one attacking
corn, ..



Timothy

Black mold, Felminthosporium sp. In July, 1926, and again in 1928, we found
at the Mt Carmel Station farm roadside timothy, Phlewm praicnse, showing a
little spotting but more evidently a premature yellowing and then a browning of
the leaves. These leaves showed spores of the ahove fungus as a probable cause, as
wel! as those of Cladosporium and Macrosporium which were more evidently
saprophytes. There was. however, the possibility that drought rather than' the
Helminthosporium was really the primary cause of the trouble. We have determined
the fungus under the generic name only since it may be only a weak parasite
occurring on a variety of grasses (possibly fI. graminenm) rather than a specific
one limited to a single host genus as is indicated by the work of recent authors
in classifying the specics of this genus. See stripe under Barley.

Ergot, Claviceps microcephale. The ergot on this plant is much smaller than the
one found on rve, q.z., as it is rarely over a quarter of an inch long and relatively
thinner. One or few of these sclerotia may be seen on the spikes of timothy extend-
ing out a short distance beyvoud the floral parts. The same species has also been
found here oun Dactylis glomerata and possibly on Phalaris arundinacea. This latter
host has the narrow sclerotia but often reaching a length of half an inch.

Leaf spot, Heterosporinm Phici. Quite distinct from the Black mold in its effect
on the leaves is this fungus which was sent in by County Agent Wing from Pom-
fret in June, 1933. It produces definite, small, oval to oblong spots, more or less
abundantly, in the green ticsues. These spots arc chiefly 1-2 millimeters in length
and have a straw-colored center and usually a very definite purplish border.
While our specimens had few spores, these were obtained abundantly by placing
the leaves in a damp chamber for a few days, but the olive-green growth of the
conidiophores and spores was not entirely confined to these spots. The spores were
not so prominently echinulate as figured by .Gregory, who originally described this
species ( Phytoph. 9:576) in 1919 {rom New York state.

Rust, Puccinia graminis. Both the II and III stages of this rust have been
found to be common on this host. There are more than eighty specimens in the
herbarium from various localities in the state. However, we have not found it very
serious in hay fields. It is usually seen on roadside plants. The Il stage shows as
reddish-brown, elongated pustules while the ITI pustules are black and more perma-
nently embedded, both occurring chiefly on the stems and sheathing base of the
leaves. These sori are surrowded by the evident, ruptured epidermis. The I stage
occurs as cluster-cups in the leaves of the barberry, ¢.v., in the spring and early
summer. Besides occurring on timothy, this rust is reported lere on barley, oats,
orchard grass, redtop, ryve, wheat. It also cccurs on a few wild grasses.

While common on certain of its hosts, it is not injurious enough to warrant
any special treatment. In the west where it is more serious in the grain fields, laws
have been passed for eradicating both wild and cultivated barberries. Many years
ago this same method was tried in New England. The late Dr. Jenkins, Director
of this Station for vears and interested in the early history of Agriculture in Con-
necticut, in 1921 handed the writer a memorandum on this subject, part of which
is given here:

“In 1784 the laws of Connecticut provide that anyone, with the advice and con-
sent of the civil authorities and selectmen of the town, may during March, April,
October and November enter any lands where barberry bushes are growing and dig
up and destroy them without being liable to any, action, suit or damage. . . . . .
In 1796 the town of New Haven granted $200 for the purpose of destroying bar-
berry bushes within its limits and they were ‘principally destroyed. The method
adopted to destroy them was to eradicate them.” I'll bet a student of the classics
wrote that last sentence. E, H. ].”

Smut, Ustilago striaeformis. This océasionally occurs on the leaves. See Redtop.

Proliferation. In the spikes we have sometimes found one or more larger,
elongated, leaf-like bodies instead of the normal spikelet. Sec Rose.

-

Toadflax (Butter and Eggs)

White smut, Futyloma Linariae. The only fungus we have found on this plant,
Linaria ¢ilgaris, which occurs here chiefly as a weed cscaped from cultivation, is
this smut which is inconspicuous and shows as small, light-vellow spots on the
leaves.

Tobacco

Diseases and Injuries. We have listed in this state on Nicotigna tabacum nearly
fifty of these troubles, distributed as follows: TFungi. 8: Bacterial, 3; Virus, 2;
Nutritional, 5: Mechanical and EFnvironmental, 15; TUndetermined, 15. We can
give here only a brief condensed statement of these.

Bacterial angular spot, BPacteritm angulatum. We first noticed this trouble in
July, 1922, when we were making a survey of the tobacco troubles during the years
from 1920 to 1922. We found it first in the general region of New Milford and
have seen it since, more or less common in wet vears in the Housatonic river
tobacco region hut less so in the Connecticut river tobacco section to the east. Tt
forms small, reddish-brown, angular spots that are more or less grouped and
become semi-pellucid when wet. On the whole it is not usually very serious, espe-
cially when compared with the bacterial wild fire with which it occasionally occurs
on the same plants in wet seasons. \Vhile we have made no attempts to isolate the
organism €ausing the trouble or any serious attempts to reproduce it by inoculations,
we have no doubt of its bacterial nature since we have compared it with similar
specimens from the south where the disease has been more thoroughly studied.

Ficure 60. Tomato
point rot.

Ficure 58. Tobacco Ficure 59, Tobacco
black root rot. mosaic.

Bacterial soft rot, Bacillus carotovorus. This is likely to show in wet seasons
especially on land where nitrogen is used in organic form, such as fish scraps,
manure or cover crops plowed in late. Usually only an occasional plant shows the
trouble by the interior of the stems developing a wet rot of the tissues and becom-
ing hollow, when it is known locally as hollow stalk. Sometimes the plants rot off
at the base and the disease is more general in low spots of the fields. See Iris.

Care in the use of such nitrogenous fertilizers, especially in low or wet fields, is
necessary,

Bgctex:ial wild fire, Bacteriem tabacion. In 1920 this disease was definitely rec-
ognized in _the Connecticut valley although it had probably been present one or two
years previously and in July, 1922, it was first {found in the Housatonic vallev.
During the first few vears after its discovery it became very general in the tobacco
fields of both of these regions. It was chiefly due to the alarm caused by this
disease and the interest brought about by the tohacco survevs of 1920 and 1921
that the tobacco substation at Windsor was established in 1921. In recent vears
thq trouble has not caused so great damage probably largely because of knowledge
gained concerning its nature and methods of control. '
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The disease is characterized by a sort of wet rot of the very voung plants in
the seed bed and later by the yellow, roundish spots on the leaves of the older seed-
lings. In the field these yellow spots, under favorable moist conditions, become
more abundant as the plants begin to grow and in time turn to white or brown
dead spots with a yellow halo surrounding them. With increasing age of the
plants the spotting may become very abundant and more or less run together into
irregular shapes of dead tissue and this may be torn or dropped out. In fields where
the trouble has been favored throughout the season by moist conditions, the mjury
may he so great that the entire crop is lost or nol worth the cost of harvesting
and curing. See Bull. 239.

The trouble comes about entirely ffom the seed hed and does not spread readily
from field to field or from a diseased crop previously on the same land. Thereifore
it is now largely controlled by careful attention to the seed bed, chiefly by spraying
with Bordeanx mixture. It does not pay to plant a field from a seed bed in which
the seedlings have shown signs of the disease. Even if apparently healthy plants
only are used, when the season later is wet, trouble is likely to follow.

Black root rot, Thicloviopsis basicola. This is common in the sced beds where
alkaline icrtilizers, such as wood ashes or lime, have been used or where the soil
{s more nearly alkaline than that in normal seed beds, When it is bad young plants
make a slow growth with the leaves often forming a rosette close to the soil with-
out much change until new roots are developed. Examination shows a black dis-
coloration of them due to this fungus rotting the tissues, hence the name of black
root rot. In the fields the trouble is also found when plants are used from infected
seed heds or the fertilizers and climatic conditions favor its development. Such
infected plants, sometimes in spots or generally over the field, make a less favor-
able growth due tc the preliminary stunting. Later field infections, due to favor-
able, cool, wet weather of the early season, favor the growth of the fungus_. On
this latter account later planted tobacco, during the warmer weather, is said by
some o be less injured. The type of fertilization in the field also has some effect
on the development of the fungus as has already been indicated for the sced beds.
(Fig. 58.}

In the past a good deal of poor tobacce has been laid to this trouble even when
the roots did not always show its presence in sufficient amount to indicate it as the
primary cause. Round Tip, at one time in favor here after its first introduction,
seemed to have more resistance to this fungus than the other varieties grown
here commonly or at least it had a more vigorous root system that was helpful
On the other hand a certain type of Burley was especially susceptible to injury by
the fungus and was used as an indicator of its presence. So far the other hosts
on which this rot has been found here are pansy, pea, sweetpea and violets.

Attention to the seed bed, especially as to alkaline fertilizers and sterilization,
and proper field fertilization are helpful in preventing this trouble. Recent attempts
to develop resistant strains of Ilavana, Round Tip and Cuban tobacco may event-
uallv largely solve this problem.

Canker, Sterigmatocystis niger; Must, undet. organisms. Both of these ware-
house troubles develop in the cascs after the tobacco is packed for fermentation.
The canker is due to the saprophytic, imperfect fungus named here which forms
a black growth of conidiophores and spores on definite spots of the overlapping
leaves of the hands and the mycelium of which works through them. It develops a
wet rot that eventually when dry causes these large infected spots to become brittle
and easily broken as well as discolored. .

Favorable conditions of heat and moisture as well as the presence of the spores,
rather commonly present in nature, favor the development of this trouble so care
has to be used to prevent these optimum conditions.

Must is a somewhat similar trouble due to about the same causes and is s0
named because of the musty smell given to the tobacco. However, from the few
specimens we eXamined vears ago, we were not able to identify the specific cause.
These specimens showed a whitish growth of bacteria and fungi along the midribs
but no definite specific organism that seemed to be primarily the cause.

In the past, dealers who had this trouble sometimes renovated the musty tobacco
by washing it with rum,
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Frost fungus, Boiryesporian pulchrion. The fungus receives its common name
because of its frost-like appearance. The white, branched conidiophares with their
adhering spores are a pretty sight when seen growing on the refuse tobacco on the
floors of the tobacco barns. It also occasionally occurs as a semi-parasite on the
curing leaves there. Sturgis speaks of it In this latter case as follows: “Stems
affected with this disease are covered with pure white patches having the appearance
of a long pile velvet. The patches spread rapidly, encroaching upon the veins of the
leaf and destraying the tissue and in the end Inducing a more or less widespread
decay, especially in the neighborhood of the midrib and veins.” The same fungus
is also sometimes found on other languishing plants in the greenhouses.

The tobacco rubbish on the floors of the barns should be cleaned out to prevent
the spores being blown to the tobacco hung there for curing and care should be paid
to the heating and ventilation.

Fusarium spot, Fusariwm affine. This apparently weak parasite has been found
as the cause of roundish spots, usually less than half an inch in diameter, on the
leaves. These spots may be distinct or more or less run together, They stand out
best on yellow leaves as a brown or bronzed color but with a purplish tint on the
green leaves. They have heen found on the old languishing leaves in greenhouse
plants but more cotnmonly in the Broadleaf fields on the old basal leaves on the
ground from which infection may come. The [ungus is apparcntly never conspicu-
ous on these spots but can be obtained in cultures from them.

We do not consider if, sa far, a serious trouble that needs any special treatment
for control.

Seedling rots, Pythium debarvanum, Rhizoctonia Solani, Sclerotinia minor, S.
sclerotiorum. Beside the black root rot of scedlings in the beds, the above four
fungi have also been found causing trouble. The Pythium fungus usvally attacks
the roots and forms a reddish rather than a black rot of them. The fungus is ordi-
narily rather indefinfte on the outside as whitish threads but is evident by the
roundish oospores found within the tissues. It is the same species found on a
great variety of seedlings as discussed here under Spinach. In our tobacco disease-
survey of seed beds in 1920 and 1921, we found this Pythium more common than
any other of the damping-off fungi.

The Rhizoctonia, as already deseribed under lawn grass and spinach, was also
common and while it rots the roots it may send mycelium above the ground to rot
off the parts above as well. It is said to favor an acid soil. See also Potato,

Of the two Sclerotinia, the 5. minor has only been found once on tobacco while
the larger sclerotial form. S. sclerctiorum, was seen a number of times but both act
alike, Like the Rhizoctonia the seedlings may be rotted down in bunches and often
a thick, white mycelial growth may show on these-parts above the ground. Both
fungi develop rather characteristic, black sclerotia in artificial cultures. See Lettuce.

Care in the watering and ventilation of the seed beds is the prime factor in con-
trolling all these troubles. O course sterilization of the beds is even more effec-
tive. Both steam and chemical sterilization have been used. In the latter case both
formalin and acetic acid, the latter the more recently tried, treatments have been
used. Steam sterilization, if done properly, is generally more successiul and keeps
down the weeds better. In certain cases. however, the chemical treatment is the
only method at hand for the grower. See statement under soil treatment.

Stem canker (Foot rot, Sore shin), Pythivm debarvanum, Sclerotinia sclero-
tiorum. In the field one occasionally finds plants weakened by cankers at their base
5o that they are easily hroken off there. These are usually plants that were infected
in the seed beds by these fungi but whose tissues have become so hardened that the
rot at these places has stopped or has progressed slowly, especially in the case of
the Pythium, to form a dark, foot rot. Possibly other fungi at times may be
responsible for these troubles but as yet we have not found them.

Nematode rootknot, Heterodera radicicola. So far this trouble has been seen
gnly rarely on greenhouse plants grown at the Station in New Haven. Se¢ Cucum-

er.

Abnormalities. These are not frequent and so do not constitute any menace to
tobacco growing here. They are, however, interesting because of their different
types and causes. They may be briefly mentioned as follows: Albirism shows as



whole plants or certain leaves or parts of a leaf in which the normal green color
gives place to a whitish-yellow or pure white color. It is quite distinct from
mosaic and does not scem to he contagious but possibly it is an inherited character
as is often shown by crossing of plants. Crinkicd leaf is rarely shown by the
crinkling and puckering of certain leaves of plants and in some cases seems to
disappear later. Curley dwarf is much like the similar trouble in potato plants but
whether due to a “virus” is not known. Unusual mottling or golden marbling is
rarely seen on the leaves of certain plants that suggest abnormal fertilization.
Strap Ieaves are shown by very narrow leaves, often largely limited to the midrib;
they are apt to cccur on badly mosaic plants or on whole plants that have been
stunted in some way by unfavorable soil and weather conditions, Twin planis and
twin lcares are apparently due to early injury to the bud or voung tissues that pro-
duce them. They are seen so far only in seed beds because thev would not be set
out in the fields. We have never seen a case of fasciation on this plant.

Brown root rot. This is a trouble that rots the roots causing them to turn a
brown color. There is usually no indication on the roots as to the cause. The
trouble is complained of chiefly in the ficlds because the rotting of the tap and
'side roots delays the vigorous development of the plants until new roots are formed
above these. Even then the plants never fully recover, They are likely to wilt
more easily in hot weather than normal plants and fail to produce a satisfactory
crop. Certain fungi, as Fusarium, and adverse fertilization, such as calciumn de-
ficiency, have been claimed as the cause but the latter seems to he more likely as
shown by recent investigations. The infected fields or spots often progress in
severity.

The Station in experiments has found that certain tyvpes of fertilization and
cover and rotation crops seem to lessen this trouble. The use of stable manure
and an annual application of lime were helpiul., Resting the land to weeds also was
favorable to its decrease. Sterilization, by steam and to a less extent by formalin
while beneficial, 1s not practical for wholesale treatments. Rotation of tobacco
with forage crops (timothy, corn, rye, alfalfa and clovers) and the use of timothy
as a cover crop were apparently detrimental rather than beneficial.

-Fertilizer injuries. Sce Addenda.

Fire injury. Injury of this type occurs only on tent tohacco when fire from
lightning, smoking. etc, causes burning of the cloth covering, with resulting injury
from the burning cloth dropping on the tobacco beneath. During the war owners
were especially suspicious of fire that they thought might be set intentionally, so
a more careful watch of the tents was made at that time.

Frost spot and mottling. We have seen white specks or spots. in seed beds
covered with cloth or those with glass that were not covered at night or had broken
glass, appear as the result of freezing weather. These spots, at times, are difficult
to distinguish from fertilizer burn and sun scorch spots.

In the fields in June, after the tobacco has been set out. there occasionally occurs
freezing temperature in certain exposed fields in which a more evident type of
injury develops. The injury comes on suddenly and does not progress to other parts
of the plant, although some stunting may result. This injury shows as irregular,
white specks. spots or arcas in the leaves, rarely on the stems. with a more or less
deformity of the tissues when severe. The chlorophyll is killed leaving white
spotting without very evident injury to the cells. Sometimes the grower finds the
injury only on certain plants; it is quite likely those injured had moisture on the
injured parts at the time of the frost. .

Hail injury. Such injury has long been known as serious in local regions in the
Connecticut vallev. Sometimes the injury has been so local that one grower has
had his tobacco sericusly injured while a neighbor entirely escaped injury frem this
cause. The hail stones tear out or rend the leaves in such shape that they are of
no use for wrappers or binders. We have secn leaves that had numerous holes like
a large sieve and the stalks showed injury by discolored dents. The trouble occurs
on both field and tent tobacco, in the latter case causing damage to the cloth as
well. Sometimes the hail stones accumulate on the cloth until their weight tears
it apart and drops them in large piles on the ground where they sometimes last
until the next day despite the high temperature. Some years arc worse than others
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but we have clippings from local papers for various vears estimating the damage
by hail and wind that run from thousands up to hundreds of thousands of dollars.

Leaf spots. There are a number of different leaf spots concerning the cause
of which we are still in the dark. It may be that some are due to a lack or an excess
of certain elements in fertilization. Some may he due to obscure bacteria, others
to “virus” types of injury and still others to unfavorable weather conditions. We
group these spots, unknown as to cause, here together. H'hite speck or spof, often
seen moderately on Havana tobacco scattered on the leaves, is indicated by small
white spots or specks that when they occur in circles we call ring spots, q. @,
which are said to be due to a virus. Similar brown spots, usually circular in shape,
occur on various types of tobacco but are classified here as one. No definite
organism has been associated with them here although in some sections some-
what similar spots have been laid to bacteria. Some of the spots, known as Broad-
leaf spot and John TFilliam spot, usually white in color but sometimes brown or
dark and then changing to white, come on the lower leaves exposed to the dirt and
under certain weather conditions seem to act much like wild fire. So possibly they
are due to bacteria or a “‘virus,” though we have never spread them by using
infected tissues on healthy plants.

Lacking the data as to the cause of all of these troubles, we have as yet no means
for control when they become serious in certain seasons.

Lightning injury., This trouble is secn occasionally as in potato fields. The
lightning strikes a definite place in the ground and kills or injures the plants in a
somewhat circular spot around the place that was hit. On the edge of the spot the
plants may be alive and continue to grow but show cankers at their base and wilted
or curled leaves, especially near their midrib.

Mosaic (Calico). Sce Addenda. (Fig. 59.)

Pole burn (Sweat). Personally we have not had much experience with this
trouble though Sturgis was an early investigator here and Anderson, of the To-
bacco Statien, has been interested in it in recent vears. The trouble occurs in the
barns after the green leaves or stalks have been hung there and the temperature
and moisture are favorable for the development of bacteria and molds and a wet
decay resuits before the tissues are thoroughly dried out. Sturgis dealt largely
with the type of barns that favored the dryving of the tobacco in the best possible
way and he and others also considered artificial heat as a preventive.

Andersen advocates the use of charcoal, in certain containers for -the regulation
of moisture, as a means for avoiding the trouble. In one of the Tobacca Substa-
tion bulletins he savs. “A conservative estimate of the loss to Connecticut growers
this year (1928) is over a million dollars. . . . . Firing to wilt, i.c., within a few
days after filling the shed and while the leaves are still green is a good practice
but is not always necessary for prevention of sweat. Pole sweat never attacks
leaves when thev are in the green stage. The late ycllow and early brown stages
are the danger stages. . . . . If the tobacco is in those stages and wet weather
sets in, with high humidity preventing evaporation from the leaves, it is time to
start firing. Don’t wait until the leaves begin to 'puff’ and the midribs ‘strut’.”
For details of treatment consult the Tobacco Substation at Windsor. See Rept.
1891 :168: 1899:265: Bull. 299:195.

Rain spot. This occurs in rain storms, where the plants are of some size, on
the lower leaves especially of Broadleaf. The drops hit the upturned under
surface and there result soon afterward roundish spots, usually not showing at
all on the upper surface, of a dark, copper color or more rarely a silver gray
on certain plants. Generally no permanent injury is produced. Apparently the
leaves absorb this water, giving at first a water-soaked appearance in these spots.
Sometimes extended areas of the leaves on the ground develop a purplish or
grayvish color on their under surface. It is doubtful if there is much bruising
injury where the rain drops hit the leaves.

Ring spots. One finds on the leaves of scattered plants of tobacco, usually
on Havana here, small white spots generally arranged in a circular manner and
often more than one circle to a leaf. The chief ifference between these and the
ordinary white spots found more frequently on the leaves is their circular dis-
tribution. Their cause may be the same but certain investigators have shown



by experiments that these ring spots are due to a “virus” that can be transmitted
from infected leaves to the healthy. We have never tried carcfully to produce
these spots in this way from local diseased specimens, but believe the trouble
here is the same as that described by these investigators. The regular distri-
bution of the spots, however, gives one the impression that they might be due
to the puncture of some insect, though there is no proof of such an agent
as a possible contributing cause.

While we have not tried to produce this trouble from the ring spots on lcaves
grown in this state, we have produced similar injury by the pricking method,
from another trouble sent here from elsewhere. Recently, too, we have pro-
duced similar spots on the lower, mature leaves of young plants when they were
incculated by the hand-rubbing method, from what seemed to be straight mosaic
leaves kept sometime in the herbarium. The young upper leaves of these infected
plants, however, produced the mnormally mosaic leaves without these white spots.
Yet when we tried again to reproduce these ring spots by infecting other voung
tobacco plants, using only the ring-spot lower leaves showing no visible mosaic
appearance, the leaves of the newly infected plants all produced typical mosaic
plants with no white spots even on their lower apparently normal leaves.

Rust, We limit this term to those plants that show an irregular and often an
extended, reddish-brown killing of the leaf tissues. In our experience this is
nsually limited to the killing of mosaic-infected leaves especially when suddenly
exposed to bright sunlight or to extremes of dry, hot weather. While normal
leaves possibly may be subject to similar injury, they are certainly less likely
to develop it while mosaic leaves, even in somewhat normal conditions, may
occasionally show such dead spots. We have in mind a case where mosaic plants
were topped during a hot period and an unusual case of rust developed. A grower
once complained to us that he always had this trouble on a certain piece of land.
In the hot, dry air of the greenhouse, mosaic plants often show this trouble
conspicuously.

Sand blast. Most tobacco here is grown in rather sandy soils. During wind
and rain storms, the sand may be blown against the wet leaves or the leaves
are dashed against the soil and the slight injury caused is known as sand blast.
This is shown by small, white, specks on both surfaces of the leaves and is found
most commonly on the leaves near the ground.

Spray, Poison and Fume injuries. Spraying with Bordeaux, preferably home
made, is apparently more desirable than dusting, and in general little injury results,
chiefly a vellowing of the leaves. Years ago we saw some injury from a com-
mercial form of Bordeaux containing a poison, that was know as purple speck.
Injury results when Paris green is used to kill insects and accidentally gets on
the leaves or next the stems.

Fumes from boards recently treated with creosote may cause injury to the
plants in the seed beds. Injury has also been observed on field plants next to
state roads spraved with hot preparations of tarvia or road tar to keep down the
weeds. In these cases the lower leaves of the féw rows of tobacco near the
road may show the characteristic injury from the fumes by the varnish-like glaze
on their upper surface with a slight upturming of the edges. In some cases dead
spots appear when the injury is severe.

Water injuries. This is sometimes seen after severe rain storms in low, wet
fields from which the water is not easily drained off. As a result the tobacco
roots in this water covered or soaked soil are smothered for lack of air and a
sickly yellow color of the foliage results, much as in nitrogen starvation. Abundax}t
but well distributed moisture, on the other hand, coupled with favorable ferti-
lization, in certain seasons may make a luxuriant growth of leaf but with less
favorable texture and color when the leaves are cured.

Wind injuries. Torn leaves, following hail and rain storms, are in part caused
by heavy winds. The plants in the wet soil may be blown down by heavy wind
and have to be straightened afterward. If this is not done these plants try to
straighten themselves, sometimes making permanent bends in the stalks in their
effort to go toward the sun and away from the earth.
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Tomato

Anthracnose, Colletotrichum phomoides. This is a trouble occasionally promi-
nent on the ripening fruit of Lycopersicum esculentum, the scientific name of the
tomato. It starts as small translucent and then black specks that eventually
enlarge into circular, sunken spots which may run together with evidence of the
fruiting stage shown by the orange ooze of the spores of this imperfect fungus.
The black setae that accompany these spores may be more or less abundant;
when not so evident the fungus then takes the type of a Gloeosporium. It is
most abundant in wet seasons at the ripening time.

Frequently nothing need be done for its contro! beyond picking and destroving
the infected fruit and care in not leaving the sound ones to over ripen.

Bacterial blight, ?Bacillus solanacearwm. This trouble acts much like the black
leg as described here on potato, .. Both were found on these two hosts about
the same time in 1903 and were noted under the above Bacillus. The Southern
brown rot, as it is commonly known, however, rarely occurs this far north:
Later the black leg was described from New England on potatoes, and the
trouble on our potatoes was identified as that. We are.now inclined to
believe that the trouble on the tomato, which we have not recently seen, may
have heen the same thing. Later the Michigan bacterial canker, described below,
was found here and this earlier trouble possibly could have been it though appar-
ently it was somewhat different, being more particularly confined to the vascular
rather than to the epidermal systems.

Bacterial canker, Aplancbacter michiganense. While this disease, also known
as Michigan canker, is said to be a vascular wilt and progresses from the lower
leaves upward, we have noticed it at first merely as a wilting of the leaves which,
losing their color, dry up on the stems. Eventually a brownish streak appears
under the epidermis on the petioles and stems, running lengthwise of them and
often showing only on one side. The epidermis may soften or rot away from
the tissues beneath and eventually there may be a general rotting of these soft
tissues. But to the writer the trouble seems to progress downward rather than
upward and may finally reach the base of the plant and cause its death. It does
not seem to be a vascular invasion, as with black leg where there is a general
rotting of tissues below and in the hard tissue above a browning of the vascular
system which is seen only when cut across.

This bacterial canker was first definitely recognized in this state in July, 1924;
it was more common in 1925 and 1927, though since then it has been reported only
occasionally. It is said to be carried by the seed. In some cases we have found
it very destructive in the fields but we have never been quite sure that it spreads
there to any great extent, apparently having come from plants infected in the
seed beds and then showing up gradually or suddenly on those in the field.

Care in the selection of clean seed or its sterilization, if doubtful, and similar
care of the seed bed should be used. Just what good could be accomplished in
the field by spraying, especially if the spread there is limited, we are in doubt.
Rotation, especially after the trouble appears in the field, however, should be
followed the next vear for safety.

Blight, early, Alterngria Solani. This appears chiefly on the leaves though we
have seen a little on the fruit. It varies in different years but is usually not
very serious. See Potato for further details.

Blight, late, Phyfophthora infestans. See Addenda.

Fruit rots, Macrosporium. Tomato, Fusarium sp. Both of these fungi were
noticed by Thaxter on ripe tomatoes in the early days of the Station. They are
the chief ones observed so far hy the writer in the fields, where he considers
them primarily as saprophytes. The first one occurs on the green as well as
on the ripe fruit. chiefly as a dry rot, and often shows as a secondary effect
following Blossom-end rot or other troubles. It is evident as an olive-black,
external growth of the conidiophores and comidia. The fungus is probably an
Alternaria, possibly Alternaria fasciculate, as given by some authorities. A recent
trouble in the south known as nailhead spot. which is especially bad when the
tomatoes are shipped north, may be caused by the same or a similar fungus.
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The Fusarium fungus is most prominent on the ripening and over ripe tomatoes
and is likely to cause a wet rot. This fungus frequently shows as an evident, white
or salmon, external growth. There are, no doubt, other fungi than these two
that cause trouhle as distinet or associated fungi on the rivened fruit in the
fields as well as on fruit shipped here from outside the state

The chief helpful measures against these saprophytes or semi-parasites is to
pick and destroy the infected iruit and to gather the ripening sound ones regularly.

Leaf mold, Cludosporium fuleum. We have seen and had complaints of this
trouble ¢chiefly in the preeuhouses. [t produces most of its injury directly on the
leaves and indirectly later to the whole plant. The leaves are invaded by the
fungus and later are covered by an evident, olive-brown growth ofi the conidio-
phores al spores on their under surface with discoloration of the upper, The
leaves finally turn vellow and dry up chiefly jrom the base of the plant upward.
Apparently no other stage has been found. This trouble was first mentioned hy
Thaxter in 1889, about six years after its first discovery, and again in 1890,
both reports apparently being on out of doors tomatoes. Tt was also mentioned
by Sturgis in 1893,

Tn the greenhouses care should be used in watering, especially on the leaves
when this trouble is present. The temperature of the house also should be kept
down as low as is consistent with good growth. Spraving with Bordeaux, 1f
used, should start early and be repeated as necessary. The ripening fruit should
be picked before spraving if any treatments are needed at that time.

Leaf spot, Scptoria Lycopersici.  This is our most commen and so our most
serious leai disease of tomatoes. It occurs also on the stems and fruit but not
seriously. 1f it occurs early and abundantly it may cut down the vield con-
siderably but in this state this does not usually happen, so that the vines of late
varieties are rarely killed before a frost. This makes it doubtful if .spraying
as a veatly operation pays here. The fungus is known only in its conidial stage.
Tt produces at first discolored but finally small, whitish spots with a darker
border in which uswally the spore veceptacles can be seen as black, cmbedded
specks. The elongated, septate spores ooze out from these an_d .spread the disease.
\ery similar spots are also found on the stems and to a lmited extent on the
fruit.

We have been fairly successinl in controlling this trouble by spraying small

with Bordeaux mixture, keeping the vines fairly free until killed by
frost: however, spraving is likely to deiay the ripening of the {fruit somewhat
and the late pickings are rarely so profitable as the early cnes. Where desirable,
as in the case of serious mjury that we have heard of on tomatoes grown occa-
sionallv for canmeries, the spraying should begin before the fungus becomes
prominent and be continued every ten to fourteen days according to the weather
conditions. The fruit should hc picked just before spraving and if necessary
washed. Rotation of the fields should help since the {ungus apparently can
carry over in the infected rubhish.

Seedling rots, Pytiium debarvanwm, Rhizoctonia Selani. These fungous troubles
are fouud occasionally, cavsing damping-off of seedlings in cold frames, hot beds
and flats in greenhouscs. See description of damping-off under Spinach and of
the Rhizoctonia fungus under Lawn grasses and Spinach.

Sooty mold, Fimego vagans. We have seen this commanly on the leaves of
greenhouse tomatoes (Rept. 1906:329) when the white fly or aphids were evident.
See Applc. .

Wilt, Fusarium Lyeopersici,  While at least thirtéen species of Fusarium are
said to occur on tomatoes, this is the one we use to designate the wilt trouble
that is found in this state on hoth our ficlds and greenhouse crops, It causes
a wilting, | _and dying of the leaves from the lower part of the plants
ypward. Cutting across the apparently healthy stems of the infected plants, one
can see the fibrovascular bundles discolored reddish-brown and a microscopic
examination reveals the presence of the mycelium and occasionally the spores of
the fungus. Its presence gradually cuts off the water supply to the parts abave,
with their resultant death. Usually no external appearance of the fungus shows
antil the stems ar portions of them begin to die or the irmit to ripen. Then a
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whitish growth of the mycelium, turning to a pinkish color with spore produc-
tion. may appear.

We have found the mycelium in the fruit attached to the secds and in this
way, or internally in the seeds, the fungus carries over as well as in the refuse
of the soil. Nog mature stage is known. Selection of healthy sced, the use of
sced beds free from the fungus and rotation are the preventive measures for
contral of this trouble.

Nematode rootknot, Heterodera radicicola.  This is occastonally found on the
roots of greenhouse plants where it may cause considerable trouble. See state-
ments under Cucumbers,

Growth cracks. This trouble shows around the stem end of the fruit rather
than on the blossom end, as with the Point rot, aml is more common on irregn-
larly shaped than on roundish varietics. Cracks appear radiating outward from
the point of stem attachment and if prominent are likely to hinder the sale of
the fruit. Sometimes these cracks scar over but if they remain epen certain
fungi may gain cntrance and start rots. The tvpe of the weather, the variety
grown and perhaps the fertilization, all apparently have to do with the trouble
which, therefore, varies from wvear to year. Large and ill-shaped specimens are
apparently most likely to show the trouble. Complaints have been made of such
varieties as Bonny Best, Farliana, etc. See Snapdragon.

Leaf rolls,. As with the related potato, the tomato shows trouble of this
nature due to weather conditions, lice and “virus” infection. The first type secms
to be the most common and least serious. Sce Potato for further information.

Lightning injury. So far the hotanical department has cxamined injury of this
patuyre to tomato vines only once, in 1931 at Branford. The injury was similar
to that caused to the ficlds of potato. Ner also Taobacco for further statements.

Mosaic. As with tobacco, the tomate is subject to injury by this virus disease.
On the whole, however, it is net so commonly and wsually not so seriously injured
by it. We consider the cause the same in cach case, since the writer was able,
vears ago and apparently for the first time, to transfer the disease from mosaic
tobacco to healthy tomatoes and back again to tobacco. In some of our experi-
ments with the mosaic on tomatoes in the greenhouse, we noticed a trouble similar
to that described by “‘streak”™ which seemed to he of a bacterial nature thought
by some to he caused by Bacillus Lathyri and hy others to he connected with
unbalanced {ertilization. Se¢ Tobacco for further statements concerning mosaic.

Point rot (Blossom-end rot). This trouble has long been known on the fruit
of tomatoes, beginning at the blossom end when the style falls off and leaves
more or less small cracks. It may finally extend to half of the green frut as
a brown-black, somewhat sunken, dry rot. It has been laid te bacteria, Macro-
sporium Tomate described here and to dry weather, especially sudden, hot spells.
Apparently lack of water is the chief cause since we were never able to isolate
any suspicious germ as the cause. The trouble varies greatly in different years
and some varietics are moere subject to it than are others. It apparently can be
lessened in the greenhouse hy sub-irrigation amd possibly in the garden by judicious
watering and mulching. (Fig. 60.)

Scald. As a result of hot, dry weather, especially if it comes on suddenly,
this trouble may develop on the more exposed surface of the fruit as a light-brown
discoloration, often with withering of the skin and even with injury to the
tissue beneath. Tt may also open the way for further trouble by fungi. See
Apple.

Trumpet Creeper

Leaf blight, Cercospora sordida. This is the only fungus on Tecoma radicans
that has been found here and then ouly once, at Storrs in 1907, It is evident on
the under surface of the leaves as small, angular patches. of a sordid-brown
color, that often run together. The upper surface of the infected leaves is dis-
colored more or less yellowish to reddish-brown according to the age of the
infection. No other stage is knmown and not much has been written concerning
it outside of the original deseription and its distribution. It has been found
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more or less common, chiefly east of the Mississippi but especially in the south.
Apparently, so far, no treatment for control has been necessary.

Tulip
Botrytis blight (White spot), Botrytis Tulipae. See Addenda.

Crown rot, Sclerotium Delphinii. This fungus was found once on tulips causing
a rot of their bulbs. However that year, 1933, the tulips blossomed in good shape
since they had only recently been transplanted in the soil, where this fungus had
caused injury the year before. See Larkspur.

Rhizoctonia (Gray bulb) rot, Rhizoctonia tuliparum. In the spring of 1932,
the writer received, from a seed firm in the state, certain tulip bulbs that had
been planted the fall before but had failed to come up in some cases and generally
did poorly. These bulhs were more or less badly rotted and showed the presence
of hacteria, veasts and fungi in the rotted tissues; the one suspicious thing, how-
ever, was the sterile mycelium of one of the latter. This was evidently a
Rhizoctonia which at the time we thought might be R. Solani, so common on the
roots of a variety of plants. Later, reading Whetzel and Arthur’s bulletin on
the Gray Bulb rot of Tuiips (Cornell Agr. Expt. Sta. Mem. 89) we decided the
trouble essentially agreed with what they described as due to R. tuliparum. This,
according to them, seems to have certain differences in the black sclerotia (as
to their shape and microscopic structure) that form on the bulbs. No other
stage is as vet known.

This trouble is apparently common to countries where tulips are grown for
sale. Care should be used in purchasing good bulbs, especially avoiding those
that show any signs of the black sclerotia on the exposed tissues. If trouble
occurs plant in new ground with only healthy bulbs. .

Tuliptree

Powdery mildew, Erasiphe Liriodendri. This is the only true fungous para-
site, so far determined, on Liriodendron tulipifera in Connecticut. It has been
found occasionally on seedlings in nature and on nursery trees. Only the conidial
stage has been seen, though elsewhere its asco stage is occasionally reported,
The mycelium and conidial spores are evident as an externan!, white growth
on the leaves and according to some also on the young stems. We follow Burrill
as to the specific name rather than Salmon who apparently places the fungus
under E. Polygoni.

As vet this mildew has never been serious here and so needs no treatment.

Sooty molds, Fumago wagans. Capnodium elongatum. These black, saprophytic
fungi, which perhaps are merely different stages of the same thing, have been
found on the leaves and stems of this hpst growing on the honey dew of aphids.
The first has been found chiefly on the leaves and is a conidial stage. The second
has occurred on the stems and is the asco stage but so far as we have seen the
evident, elongated perithecia are without asci or spores. Besides being unsightly, by
cutting off the light, etc.. on the infested parts of the plants, it does some secondary
damage. Look for similar troubles here under Linden, White Pine and Apple.

Wood and bark rots. \While this host is a rather common tree in our forests
and is occasionally grown as a shade tree in the vards, we have received no
complaints of any serious injury to its wood or bark of a fungous nature. We
have listed half a dozen woodv and fleshy fungi on it but these have all been
found on the dead trees or branches as saprophytes. Perhaps some have caused
rotting of the heartwood before the trees have died but if so we have no definite
information as to their identity. Those found so far as saprophytes are as follows:
Daedalea confragosa, Fomes applanatus, Irpexr tulipifera, Merulivg tremeflosus,
Plewrotus sapidus and Polysticius versicolor.

Turnip, White

Bacterial leaf spot, Bacterium maculicolum. This has been found rarely on
this host, Brassica rapa. See Cauliflower.
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Bacterial soft rot, Bacillus carotovorus. The bacterial soft rot has been found
on the roots of turnips, rarely out of doors as well as on the stored roots. See
Iris.

Black leaf spot, Alternaria Brassicae. This fungus has been occasionally found
on the leaves of the white turnip as well as on other cultivated crucifers. Little
damage is causcd. See Cabbage for description.

Clubroot, Plasmodiophora Brassicae. We have seen clubroot more frequently
on the white than on the yellow turnip but not so frequently on either as on
some of the other related plants. In 1932 Dr. Dunlap, at the Station greenhouse
and at our farm, mixed soil from fields infected with clubroot in the healthy
soil and then planted seeds of the following crucifers: Broccoli, Brussels Sprouts,
Cabbage, Cauliflower, Chinese Cabbage, Collards, Kale, Kohlrabi, Mustard, Radish,
Rape, Rutabaga and White Turnip. All of these developed clubroct except the
Jast two hut the real reason for failure in these was not determined. See Broccoli
for description and control of clubroot.

Downy mildew, Peronospora parasitica. This mildew causes a downy or scanty,
slightly elevated, white growth of conidiophores and spores in patches, usually
on the under side of the leaves. Its larger, thickwalled winter spores, oospores,
are developed hidden within the tissues and so are usually difficult to find. While
this mildew is not uncommon on certain of its hosts, it does not generally cause
much damage. So far it has been found here only on the following cultivated
plants: Broccoli, Cabbage, Mustard, Radish and White Turnip. Besides these
it has also been collected on an even greater number of wild ones belonging to
the Mustard family. :

So far the trouhle has not merited preventive treatment here on any of the hosts.

Powdery mildew, FErysiphe Polvgoni. The powdery mildew, seen only in its
conidial stage, has heen found a few times on the upper surface of the leaves
causing little injury. See Clover for further statements.

Scab, Actinomyces scabies. Sturgis reported this trouble as on both white and
yellow turnips, especially on land previously infected with scabby potatoes, g¢.v.

White leaf spot, Cercosporella albomaculans. We have found this trouble once
here on white turnip but not on the vellow though we collected it on the latter
host in Massachusetts where is seemed to be more common. See Chinese Cabbage
for description.

Aphid mold, Empuse Aphidis. In certain years aphids become very prominent
on the under side of the leaves of turnips, as well as on some other plants, and
cause much injury. With the advent of moist weather, the above fungus often
gets started and kills great numbers of the aphids and thus, hy their destruction,
acts as a heneficial agent to the plant. This fungus develops its mycelium internally
in the aphids and ahout the time of their death comes to the surface and produces
spores that are shot off and on falling on other aphids cause their infection. A
similar fungus is seen on house flies attached to windows by a white powder of
spores. Besides the help from this fungus, it is sometimes desirable to kill the
aphids by use of nicotine compounds, though it is difficult to get these insecticides
to hit them on the lower leaves just above the ground.

Growth cracks. These sometimes appear at the top or sides of the, roots. See
Snapdragon.

Umbrella Tree

Chlorosis. The only trouble we have recorded on this tree, Magnolia tripetala,
was described in Bull. 222, when in May, 1916, we received leaves from Southport
showing a yellow-green mottling much like a mosaic trouble. However, this
trouble of the leaves evidently came from injury to the trunk, possibly- winter
injury, which showed on the bark as dead places.

Valerian

Crown rot, Sclerotium Delphinii. We have found this fungus at least twice
on specimens of Valeriang officinglis causing trouble; for description /ook under
[.arkspur.



Verbena

Powdery mildew, Zrysiphe cichoraccarnm. Occasionally on the leaves of these
garden plants we find a slight development, of the conidial stage only, of this
fungus. Usnally no harm is done though on some of the wild species of Verbena
the fungus is more common and luxuriant and the asco stage frequently is present.
See Phlox. i

Vetch

Leaf spot, Ascochyte Ficiac. This fungus has been found several times spotting
leaves oif [Micia willosa. The fruiting receptacles are visible as minute, black bodies
embedded in these spots. If abundant the leaves die prematurely and even the
pods are said to become infected. So far the trouble has not been bad as the
vetch is only occasionally grown, chiefly as a cover crop. Apparently no mature
stage has been found unless it is really the same species as that on the pea,
as some believe, in which case it is connected with Mycosphaerelia pinodes.

Rust, Uromyces Fabae. So far this rust has been found here only on wild
species of Vicia Cracea, though in England we collected it on 7. Faba, so it is
likely to appear where that species is occasionally grown here.

Violet

Anthracnose, Colletotrichum Violac-tricoloris. While we mentioned this in our
1903 report as occurring occasionally on the leaves of [Viola odorate, we saved no
specimens and have not collected it in recent years. It has been found more
frequently on the Pansy, g.w., where it sometimes causes rather severe injury.

Black root rot, 'liclaciopsis basicols. Thaxter in the 1891 Rept., page 166,
was one of the first, if not the first, to report this trouble on violets grown in
greenhouses and outdoors. It has heen found occasionally since by others here.
It attacks the roots and causes a sickly, vellow growth of the foliage and if
severe may also stunt the growth of the plants.

The soil becomes infected so that this should be changed, sterilized, or new
ground selected when other plants are again grown. See Tobacco.

Leaf spots, Alternaria Violae, Cercospora Viclae, and Phyllosticta Violae.
These three very similar leaf spots attack chiefly sweet violets, I odorata, though
some of them as well as Septoria Violae, have been found on the wild species.
For treatment look under Pansy.

The first species has heen by far the most serious and, during moist or foggy
weather, has caused serious trouble in certain greenhouses, especially those along
the Sound. It produces very definite. white, round spots, usually one-eighth to
one quarter of an inch in diameter with a darker border. The first two of these
imperfect fungi produce conidiophores and spores, the first dark and the second
light colored, on the surface of the infected spots. The last fungus has its spores
embedded in small, black receptacles within the invaded tissues and so far has
been only rarely reported here, being first seen by Thaxter.

Rusts, Puccinia cllisiana, P. Tiolae. Both of these rusts have heen collected
only on wild species of violets in this state. The first rust is a heteroecious form
having its aecial or cluster cup stage only on the violet. The second is much
more common, is autoecious (all four stages en the violet) and occurs on a
number of different species. Since these wild violets are being more commonly
cultivated, it is quite likely that the second rust may eventually he found in our
gardens. In fact since the above was written, we found it common on Fiola
odorata in a famous garden in Fairfield.

Speck anthracnose, Marssonia Violae. This trouble has been seen only once,
having been sent from Niantic in 1906 on wild species of violet cultivated in a
garden. Tn this case it could easily be distinguished from the preceding leaf
spots by the small. speck-like, invaded tissues as well as by its spores. Where
abundant in the leaves it causes a yellowing of the same.
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Virginia Creeper

Black rot (Leaf spot), PPhvllosticta Labruscac. This imperfect fungus is often
found causing round, brown spots more or less abundantly on the leaves of
Ampelopsis quinguefolia. It also occurs on the Boston Ivy and Grape. Sec these
for further details. .

Powdery mildew, Uncinula necator. This mildew is not uncommon on both
this host and the grape, usually causing more injury to the latter. The white
mycelium and powdery, conidial spores develop externally on the surface of the
leaves and to some extent on the young stems and fruit. If the plants are attacked
early and vigorously, then some damage may occur by the death of the invaded
tissues but ordinarily the injury occurs so late in the season that the injury is
of minor importance here. The small, reddish to black perithecia can be seen
developing in the fall attached to the mycelium. They are very interesting, as
seen under the microscope, because of their hooked appendages from which
the genus takes its name.

Where necessary spraying should control the trouble if started in time.

Walnut

Anthracnose, Marssonia Juglandis. This has been found here on Juglans nigre,
on which it is our most common leaf trouble, and rarely on J. regie. It also is
found on the butternut, J. cinerea, where that occasionally occurs. The injury
is evident on the leaves as medium to large spots or blotches of reddish-brown,
dead tissues. The fruiting stage can uswmally be seen as flattencd, black, embedded
bodies especially on the upper surface of the leaves. It is an imperfect fungus.

No spraying experiments, so far as we know, have been tried but such treatment
has been suggested. The asco stage is said to be Gromonia lepiostyla, found on
the old dead leaves, so this should be gotten rid of in the fall by raking up the
leaves.

Black rot, Sphacropsis sp. We found this fungus once on the branches of an
English walnut, J. rcgie, at a private estate at North Stamford in 1924. It
seemed to be acting as a parasite or possibly was merely following winter injury
to the branches. Dr. McCormick obtained cultures and in the successive renewals
made it produced spores easily which seems to distinguish it from the ordinary
cultures of S. malorum from apple. Its sori on the branches also seemed to be
larger and more clevated than with that species.

White mold, Microstroma Juglendis. While we have listed this fungus on the
above host, we lack a specimen. However, it has been reported from a number
of other states and no doubt occurs here. See Buttérnut and Hickory for description.

Watercress

Leaf spot, Ccercospora Nasturtii. Watercress, now known as Redicule Nastur-
tiwm-aquaticum, is gathered for sale as a garnish for food. It is not really
cultivated but is sometimes transplanted in slow streams to be gathered as needed.
The above fungus is the only one so far found here on the plant. It forms
rather distinct, whitish spots with usually a scanty development of the conidial
stage as an external growth. The chicf objection to it is that it may spoil the locks
of the foliage for decorative purposes.

Watermelon

Anthracnose, Collctotrichuan lagenarinn. Watermelons, Citrullus vulgarts, are
not grown here so commonly as formerly. Certain of our sandy soils seem adapted
to their growth but their lateness in ripening and competition with those grown
farther south have discouraged their production. When grown here their chief
trouble, as far as we have seen, is this anthracnose, It develops as small, angular
spots on the leaves but 15 most evident on the fruit as sunken places of varying size
that when abundant may spoil them for sale. Generally the evident ooze of the
pinkish spores can be found con these rotted spots. This same trouble has also



been found on cucumbers, gourds, muskmelons, pumpkins and squash. In 1932
it was very injurious to Michigan squash where its appearance was somewhat
different on the fruit. (Fig. 61.)

These crops should be rotated with others to lessen the trouble and, if necessary,
spraying with Bordeaux should start before the appearance of the anthracnose.
In the early treatment, attention should be paid to coating the fruit, using
potassium oleate as a sticker and spreader where necessary.

Black mold blight, AMacrosporium cucumerinum. We have found this fungus
occasionally on the leaves of watermelon, but never causing as much injury as
on the muskmelon, g.w.

Downy mildew, Peronoplasmopara cubensis. This fungus was found here once
or twice in the past but it did not cause much harm to this host; however, it
has been found frequently and causing much damage to muskmelon, g. 2.

Ficure 62, Wheat
loose smut.

Figure 61. Water-
melon anthracnose.

Figure 63. White pine
blister rust.

Fruit rot, Pythium sp. A Pythium has been found only once on watermelon,
grown at the Station's Mt. Carmel farm in 1931. There in August were seen
a few melons before maturity that were rotting from a fungus of the Pythium
artotrogus type with spiny oogonia. The same or a similar fungus has been
found once or twice on rotting seedling lettuce.

Wilt, Fusarium sp. Wec have never collected specimens of watermelon vines
that had died from a [Fusarium wilt, though we have occasionally seen such a
trouble on muskmelons, but have heard once or twice of its probable occurrence
here on watermelons. Since watermelons are so rarely grown in the state today
and since the growers usually practice rotation, little trouble may be expected
here. . However in the Mississippi Valley, a Fusarium wilt has proved very
serious in many fields. In 1931 and 1932 we obtained seed of three varieties
of melons from Iowa that were said to be resistant to this trouble and they were
grown in several places in the state but neither they, nor other varieties reported,
showed any signs of a wilt due to a Fusarium. If melons were grown here year
after year with little or no rotation, there is no reason fo doubt that this trouble
would develop and become serious once it got established in the soil. In such
cases a wilt resistant variety would be valuable.

‘Wheat

Glume-leaf blotch, Septoria sps. Only rarely, when especially sought, have we
seen a fungus of this genus on the glumes and leaves of wheat, Triticim gestivim,

A
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and then it has been so inconspicuous as to cause little mjury. The discolored
spots show the fruiting stage as small, black, embedded bodies. There have been
several species of Septoria listed on wheat and often those on the glumes and
leaves are considered as distinct but we have made no special studies of those
found here.

Wheat, while it has been grown here niore or less extensively in the past, with
a slight revival during the world war, is now very rarely found on our farms.
For this reason none of the troubles, oiten very serious in the fields in the west,
prove very harmful in Connecticut.

Powdery mildew, Erysiphe graminis. This fungus has been found occasionally
on this host but never so prominently as on Rye, g.7.

Rust, leaf, Puccinia #riticina. When wheat is grown this rust has been found
more or less conspicuous on the leaves and sheaths in its II and IIL stages. The
dusty, uredo sori break open as small, oval, orange blisters in the early summer
and are succeeded later by the lead-colored, embedded, telial sori, long covered
by the epidermis. QOur specimens, however, are confined chiefly to the II stage.
The I stage, said to oceur on Ranunculaceze, has not definitely been associated
here with the rust on wheat but, by some, our wheat rust is not considered distinct
from F. Clematidis, which has a - wide range of hosts for both its O-I and II-III
stages and is found here in all stages on several of its wild hosts.

Rust, stem, Puccinic graminis. While this rust has been found here very
frequently on wild or escaped plants of timothy and redtop, it has rarely been
found in recent years on wheat thongh in the west it is one of the chief threats
to this crop. However, it apparently was abundant here on this crop during the
latter part of the eighteenth century, as shown by the quotation given under
Timothv,

Scab, Fusartum culmorum. This fungus has occasionally been seen as a pinkish
growth on the heads of wheat but causes little damage. See Rye.

Smut, loose, Ustilago Tritici. This is one of the most common troubles in
wheat growing districts since it directly destroys the seeds and glumes, changing
them into dark, dusty masses of spores held together temporarily by the remains
of the flower tissues on the spikes. Often the grain destroyed reaches a high
percentage but in Connecticut this rarely reaches over one or two per cent.
(Fig. 62.)

Seed treatment in its modified form, therefore, has never been advantageous
liere.

Smuts, stinking, Tilletio laevis and T. Tritici. Both of these smuts have bheen
found a few times in our occasional wheat fields, the first more commonly, but
neither has caused any serious injury so far as we have seen. They develop
in the modified, slightly swollen seeds which are hidden in the glumes of the
head. When broken open these infected seeds show a brownish mass of spores
having a fetid odor. The two species differ in their spores, the first having
smooth and the second reticulate walls.

One of our chief complaints has been with the sale of ground foods for animals,
sent in from other states, where badly smutted wheat has heen used. In some
cases sickness of the animals has been laid to this food but we have never heen
able definitely to blame it on the smut spores.

These smuts when present can usually be controlled by various seed treatments,
though in some regions the spores seem to pass the winter in the ground and so
help to infect a new crop grown there. Copper sulphate, hot water, formalin and
dust treatments have been used at various times as the fungicides to kill the spores
on the seed before planting.

White Pine

Blister rust, Peridermium Sirobi. See Addenda. (Fig. 63.)

Butt rot, Polyporus Schweinitzii. This semi-fleshy to corky, large Basidiomycete
has been found a number of times at the base of dead trees or on logs of conifers,
especially those of white pine. We have never been sure, however, that it was
responsible for their death though it is classified as a root parasite by some



authorities. In {ruiting it forms chestnut-brown (lighter colored when voung
and darker in old specimens) sporophores with a spreading cap (sometimes with
more than one overlapping or irregulariy placed cap) on a short, central er
eccentric stem. The under side of the caps show large, thin-walled. honeycomb-
like pores. The mycelium is said to produce a red-brown rot of the heartwood
of the roots and base of the trees.

Needle cast, Lopiroderniium lineare. We have several times collected specimens
of a fungus on the ncedles of white pine that seemed to be responsible ior their
death and which we have identified as the above species. At times part or the
whole of onc or more needles of the whorl turn reddish-brown while the remainder
show the normal green color. On these dead areas frequently appear the oblong
to linear {often fusing and rumning the length of the ncedle), clevated. black,
fruiting receptacles of an Ascomycete which eventually open by clongated slits,
The spores when seen are linear, rather than oblong, and so are more like a
Lophodermium than a Hvpoderma as this one was originally called. The fungi
of this gencral type on various coniiers, however, need further study as to their
exact identity and possible parasitism.

Root rot, Fomes aimosus. In our report for 1906, page 320, we mentioned a
trouble of white pine in a plantation at Windsor where some of the trees in
the low ground blew over, sometimes before they had died, in different years.
This was evidently due to their weakened and rotted roots. While we could
find the mycelinm on the roots of the fallen and usually dead trees, we were
not sure whether their death came from it or was the result of winter injury to the
roots, as there was no sign of the fruiting stage of the fungus. More recent
examinations disclosed this on the roots, usually hidden by the soil, and it turned
out to he the fungus given here. So far this is the only place where it has
been found in the state. However, elsewhere in this country and in Europe, the
fungus has been reported on various conifers and it is regarded as a true root
parasite. We do not know whether any experiments with mycelium inoculated
into the roots of healthy trecs bave proved its parasitism, and what, if anything,
weather conditions unfavorable to the roots have to do with its development and
destruction of the root. The mycelium develops conspicuously beneath the outer
root covering and penetrates decply into the woody tissues causing evident and
characteristic rotting.

The fungus usually develops rather thin, or sometimes thicker, leathery to woody
fruiting-hodies on the hidden roots, with their upper surface dusty to reddish-
brown and somewhat velvety, and the lower with rather even, white pores. These
sporophores arc usually irregular and often develop with the upper surface
attached directly to the surface of the roots, giving an inverted appearance. This
Basidiomyccte is perennizl and with the thick specimens one can see indications
of the pores in lavers on cutting across. So we have placed the fungus under
the genus IFomes rather than Polvporus, where it was originally described, or
Trametes radiciperda which is considered a synonym.

Seedling rot, Rhizoctonia Solani. So far as we have seen, this has been the
chicf cause of the damping-off of seedlings of this and other conifers in the
state. Sce statements under Pines, Potatoes and Spinach. In one unusual case
(Report 1915, p. 450) aiter the seedlings had passed the damping-off stage, we
found this fungus by its mycelial strands creeping up on the outside of the stems
to the needles which it killed by penetrating their tender tissues at their sheathed
base. .

Sooty mold, Capnodivm Pini. This fungus has been collected by us and also
sent in for identification a number oi times when it was causing injury to the
needles of the white pine. Sometimes only the mycelial or conidial stage was
showing as an evident, superficial, black growth on these and the young stems.
Occasionally this growth had developed to form a very luxuriant covering with
the numerous, clongated and pointed fruiting bodies reaching out to about 2 mm.
in length on the lcaves and cven 4 mm. on the stems which are characteristic of
the Capnodium fungi. So far, however, we have not scen mature asci or asco
spores developed in these bodies. 1Vhile the fungus is a saprophyte, developing
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in the honey-dew sccreted by aphids ongthe trees, there is little doubt that this
growth, by its black color and luxuriant coating, cuts off the light to the chloro-
phyll of the leaves and thus causes injury.

The remedy is to prevent its development by killing the aphids, an entomological
treatment. Sec Pine, Bull. 344, p. 144

Doubtful parasitic fungi. Besides the above fungi we have listed on stumps,
logs and branches of white pine various fungi which while they may cause decay
of the dead bark and wood we have never or rarely seen on the living trees.
Certain of these, however, have been listed by some writers either as parasites
or leartwood destroyving fungi. Of these we mention here but three:—

Trametes Pint is a very variable Basidiomycete. It i5 sometimes thick and
hoof-shaped with a variously rimosed, cracked, blackened upper suriace and some-
times a comparatively thin, resupinate form with at first a reddish-brown, hairy
surface. But always it has a cinnamon-brown interior and a similarly colored,
poroid, fruiting surface with fairly thick partitions hetween the pores. We have
found it here rarely on dead tissucs and only once on a living tree. Tt is said
to cause a rot of the heartwood.

The second Basidiomycete is a lower form, called Septobasidiion pinicola. that
is occasionally sent in for determination as a possible parasite. Usually we have
found it on the smooth, green bark where a branch has heen cut off. It seems
to be merely a saprophyte developing on the cxuded material or, in some cases,
on the dead insect scales but in no case have we seen any cvident indication of
injury to the living bark. It forms a loose, felt-like, reddish-Drown, somewhat
roughened or pitted sporophore adhering directly to the bark.

Scoleconectria scolecaspora is an Ascomycete that develops on twigs or on
larger branches as cankers, and forms clustered, dark-red, small, egg-like perithecia
similar and related to those of Nectria, We have sometimes associated it with
possible blister-rust cankers but usually we have seen it on dead twigs or branches
where it seems to he a saprophyte rather than a parasite. However, by some it
has been classed as the latter under the name of Nectria (Chilonectria) Cucnrbitula.

Ant cankers. Since pine plantations have heen set out in our sandy soils, one
can find spots where the young secedlings up to a fair size are missing or dead
and in the center of these circles, twenty to fifty fcet in diameter, can be seen
a large hill or nest formed by red ants. QOccasionally on the bark of these dead
pines could be found the fruiting stage of a Phoma (Rept. 1912, p. 354) and
it was a question at first whether or not the trees had been killed by a parasitic
fungus since at least two species of this genus are reported from FEurope as
injuring conifers through canker-like growths. Later investigation, however,
has shown that the trees were killed by the ants, possibly in some cases through
chewing, but morc certainly by injection of formic acid into the young tissues
of the bark. These ants usually build their nests in more open places and the
shade from the pines, as they developed, apparently proved objectionable.

_Blight. Needle-blight is a general term applied to pines, particularly white
pines, m whtch certain or all of the last or this vear's ncedles on a tree show
a reddish-brown discoloration from the tips inward to a greater or less extent.
If the injury came early in the season of their growth, then the needles are
stunted and more or less bunched on the branches. Efforts were made at first
by some to show that this injury was the result of parasitic fungi, since growths
of these sometimes showed somewhat on the dead tissues. Our experience in
this state, lowever, has been that we have never found any fungus consistently
on the leaves as a possible cause and usually they are devoid of any such growths,
Loss of water from the needles and failure to be supplied sufficiently from their
roots or direct injury to the leaf tissues or their roots are the immediate causes
of the trouble.

The writer was one of the first in this country to call attention to this trouble
in the Report for 1907, p. 353. and again in 1909-1910, p. 720. The summer of
1907 was dry and hot and the needles were apparently injured chiefly from these
conditions. At other times we have seen injury due to severe winters, late frosts,
summer-like wecather in late winter when the ground was frozen, sudden hot
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spells in early spring following wet or muggy weather, drying out of the roots
on improperly transplanted trees and rarely to direct injury through fumes from
brick-yards. Al of these are so-called physiological or environmental types of
injury. If severe the trees may show the trouble year after year and “become
dwarfed or even die. If the injury is slight and non-recurrent, then the trees
usually regain a healthy appearance upon the production of new leaves and the
loss of the injured ones.

Care in planting, watering in dry weather and possibly some fertilization are
the only partially preventive or remedial measures for troubles of this sort.

Drought injury. See preceding article. We have also seen trouble in the seed
beds in dry years after very hot periods especially if the seedlings were not
watered or protected by a proper screem.

Fertilizer burn.  While fertilizers are not used extensively on these seed beds
we have seen onme case where the fertilizer (said to have “been ground bone?)'
was sprinkled on one-yvear old seedlings wet with dew with the resylt that the
leaves were burned, though the same treatment later in the day on seedlings with
dry leaves produced no harm. Ordinarily where a fertilizer is applied to any
seed bed, the sediment should be washed off the leaves at once.

Leaf and Stem yellow spots. The first of these appear as small, yellow spots
on the leaves, often on several in the bunch at the same height, thus suggesting
a common cause. As we have found insect scales en the leaves that later dis-
appeared, we believe that these spots are often cansed by their punctures. How-
ever, these spots are occasionally so similar to the yellow spots caused by blister-
rust infections that sections of the needle-spots should, in such cases, be made in
order to be sure of their real cause. ;

The second mentioned vellow spot, on the one or two year old stems, is much
more evident as to color and size, often centering from the base of a ncedle
bundle which also may be yellowed at its hase. When studying blister rust
infection some years ago, we at first thought that this might be one way in
which the fungus gained entrance directly to the stems but sections always failed
to show any signs of mycelium in them. On young stems of the pines in certain
vears, we often find spittle bugs and these seem to be the most probable cause
of these spots but, if so, the injury does not appear until some time after their
disappearance.

Lightning. We mentioned and showed a photograph in Bull. 263, p. 177, of a
white pine at Cornwall that was struck by lightning in 1917. Tt sl;owed no evil
effects afterwards other than the natural stripping off of a few limbs and an
evident, torn streak down the trunk to the ground. We have seen other trees
apparently similarly injured. On the other hand we have known of certain trees
where the results of lightning injury have been fatal and this probably also occurs
with conifers under similar conditions. Just what these conditions are, we are not
sure as yet, though some writers have offered explanations, but evidentlv the cam-
bium is killed in such cases. )

Mice girdle. _ This sometimes occurs in plantations when snow long covers the
ground. Sce Pine. N

Snow ben_d. In young p!antat_ions especially when heavy snow falls on the
trees and sticks there for some time it makes a more or less permanent bend of
Sle t_\,)rougfg trunk which later assumes gradually a natural, upright growth from
he bend.

Winter injury. Winter injury or death sometimes occurs to trees, especially in
low wet spots, and also to seedlings when not properly protected. Later in the
season it may be hard to determine the cause of the injury if the trees are dead.

A different type of injury is frequently shown in the green bark of the trees
which turns prematurely reddish-brown in spots like that of the older bark.
Often this does not reach the cambium so that the trouble may be outgrown but
its presence in the green bark may suggest to some a fungous type of injury but
without evidence of a definite fruiting stage. )
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Witch’s broom. We have seen at least one case in a plantation where the
branch or terminal trunk made a condensed growth of aborted branches closely
pressed together and covered with leaves. In this case the broom was not due to
fungi but we have no good explanation for it unless slight winter or insect injury
may have been responsible,

Willow

Anthracnose, Physalospora Miyabeana. In recent years this fungus has been
found on willow twigs and leaves and with the scab has been partly responsible
for great injury to cultivated willow trees both here and in northeastern United
States and Canada. While we believe most of tne killing of the very young
leaves in early spring, resulting after several years in the death of shade trees of
Saliz alba var. witelling, can be more directly attributed to the scab, we find the
anthracnose fungus also kills the young leaves when infected artificially and is
not uncommon later in nature on the older, living leaves and twigs. -

Dr. McCormick has grown cultures of the anthracnose from this state, Canada
and Japan (where the fumgus was originally found) and we are not sure that it is
really distinet from bitter rot, Glomerella cingulata, found on various hosts, though
we keep it separate here since there seem to be some slight differences. In
cultures the Physalospora is variable, especially in the color of the mycelium. It
forms pink exudations of its conidial spores chiefly on the lighter-colored, young
mycelium but when more of a dark growth appears one is likely to find perithecia
with ascospore development. Cultures from single spores, as well as peneral
cultures from here and Japan, have eventually developed the asco stage.

On the whole the writer believes this fungus, while possibly more of a strict
parasite than the scab, causes most of its injury later in the season. We find it
on the older, mature leaves, but especially on the twigs in the fall, both in its
conidial or Gloeosporium stage and its asco or Physalospora stage. In the
spring both before and after the beginning of leaf development, we have found
the conidial stage of the scab on the dead and injured twigs as the apparent chief
cause and source of infection and death of the young developing leaves. See later
statements under Scab in the Addenda.

Crown gall, Bacterium tumefociens. This bacterial disease has been found a
number of times, chiefly by nursery inspectors on the roots or base of young trees,
but it does not seem to cause much damage. Usually the species of the willow is
not known but Salix babvlonica and S. migre are two that have been reported
definitely. See Rose.

Heartwood rots, Fomes applanatus, Trametes suaveolens. The fruiting stages
of these two Basidiomycetes have been found on living trees of Saliz albe var.
vitelling causing rot of the heartwood. Fomes applanatus is a common, heartwood
rot of trees (especially maple, q.o.) but it is not commonly found fruiting on them
as it is on their stumps and logs. It.is our largest and most common of the woody
fungi. It develops a rather flat, hard, evident sporophore light to dark brewn in
color on its upper surface and minutely poroid and usually white on the lower.
It is attached to the host on one side and the mycelium from which it develops is
found causing a white rot of the heartwood. The fruiting bodies may vary from a
few inches to two feet across the attached side. If old it shows concentric rings
of development on the upper surface and annual, superimposed rings of growth when
cut across its fruiting surface. The white, lower surface is easily marred and so
is made use of for etching.

Trametes suaveolens is another poroid fungus but in this case the fruiting body
is more corky and often develops overlapping or irregular fruiting bodies also
attached at one side directly to the host. Their surface is smooth and somewhat
velvety to the touch and rather evenly colored all over from a light yellow-brown
to a dusty-brown according to age, The poroid surface when young has rather
thick dissepiments but with age these are thin with rather large pores between.
One of the chief characteristics of the fruiting bhodies, however, is the rather



Powdery mildew, Uncinula Saticis. Like the other powdery mildews this one
forms a more or less evident, white coating, often in spots, on the ieaves usually
on their npper surface. The small, black perithecia, maturing later in the season,
have numerous hooked appendages as scen under the microscope. On certain wild
specimens collected by Thaxter, the perithecia show by the thousands scattered, or
more or less grouped, over the lcaves. However, this mildew is not usually bad
enouigh on cultivated trees or shrubs to need much attention.

Radiating fungus, Asteroma Capreae. This fungus is apparently only a weak
parasite appearing on the old and often languishing leaves of the willow in the fall.
It produces evident, discolored blotches on them that at first are brownish but
later become black through the evident, radiating, dark mycelium growing on their
upper surface. This mycelium is something like that of apple scab in that it is
evidently produced just bencath the cuticle. It is said that the fruiting stage has
ot been observed hut same of our specimens show immature {ruiting bodies at the
ceater of the spots, especially on the older leaves that were shed on the grotnd,
it is quite possible that the fruiting stage matures on these Jater and js an Asco-
mycete. We saw a few hyaline, oblong spores much like Physalospora that possibly
were connected with its fruiting stage, but we were not stre how they were borne.
Asteroma is placed with the imperfect fungi.

We have made only two collections of this fungus though it is probably not rare.
One was on cultivated basket willows, labeled Lemley at the Mt. Carmel Station
iarm, and the other was on wild specimens of S. cordata obtained the same year,
1928, at Morris. Sevmour does not list this fungus from North America although
he does list Asteroma Salicis on Salix sp.

Rusts, Mclampsore Humboldtiana (). americana), M. Bigelowii. These rusts
are not uncommon on native trees amd shrubs but are not so frequently seen on
the cultivated ones. They need little attention other than care in avoiding planting
too close to alternate hosts that harbor other stages of the rusts and in raking
and hurning their leaves in the fall when these have become infected,

The alternate hosts for the 1 spores are .Ibies balsamea for the first, so far never
seen rusted lere, and Larix loricing, presumably rusted here in the northern part of
the state but yet to have its identity and relationship proved. These two alternate
hosts produce the I stages us rather inconspicuous, Caeoma-like outbreaks on the
leaves. Their spures carry the rust to the various willows on which 5001 appear
the Il stage.

The II sori show as small, yellowish, dusty pustules chiefly on the lower sides
oi the leaves. These are the repeating stages. Late in the season the IIL stages
develop as larger, dark-red biisters embedded permanently in the leaves and their
spores, on germinating, carry the rusts early in the spring hack to the alternate
hosts. These two rusts on the willows are so similar that they usually need micro-
scopic examination to distinguish them. While Saliv cordata, §. nigra and S.
sericeq have heen identified as hosts for the first species mentioned, most of our
collections have been determined merely as on Salix. These specics are closely
related to similar rusts mentioned here on poplar.

Scab, Fusicladinn saliciperdum. See Addenda.

Stem canker, Septomyra cvultata. This is a trouble worked on by Dr. McCor-
mick. It was first sent 1o our lboratory by Metcalf of the U. S. Department of
Agriculture from [owa specimens and has since been received from a tree surgeon
from New York state and has been found once or twice in Connecticut. It does
not seem usually to bhe a very vigorous parasite on most of the willows. On a
variety of golden weeping-willow, however, Dr. McCormick’s inoculations were
successful, producing red-brown injuries on the bark with fruiting bodies in a
short time but on the other species there was only a slight infection or failure.
See Bull. 337, p. 402

Aerial roots. This abnormality was seen at Old Lyme Shores in the fall of 1930
on young willow trecs that apparently had been severely injured by the pre-
ceding winter so that the bark was killed in arcas of varying size. The cambium
in some cases, however, had formed new bark at the edges of the cankers. It was
beneath the dead bhut still adhering bark that the trees were forming these short
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clustered roots in certain places in an cﬂ'ort. to_overcome the injury. None of them
had succeeded in reaching the ground at this time. See Elm.

Wisteria

This conidial stage of the questionable parasite

bereularia <ulyaris. .
Canker, Tuvere " injured parts of this host. See Horse-

Nectrig cinnabuaring has been found on
chestnut.

Crown gall, Bacteriint tumefaciens. v

] ifi ‘1= he only

tified spots on the leaves, the crown gall is the only ) '

;1:;((1:;1\ on thep stems of this climbing plant, JI rstm% chinensis. .‘Aggéxéte:rtli);l %elrzl
i i i it w - twice, first by a nursery in

this latter is rare, since 1t was foupd only twice, y ¢ < 12

on plants imported from Japan. Se¢e Rept. 1912, p. 388; also Rose in this publica

tion.

While we have seen the above and certain
definite parasite we have

Yew

a certain of our nurseries in the past it was
it was very difficult
Pines, and Spinach.

Damping-off, Rhizoctonia Soleni. 1 ! i
claimed that, because of the damping-off caused by this fungus,
to grow seedlings of Taxus cuspidate in their heds. See Potato, 1

Oecdema. We have had one or two complaints from a nursery of trouble c_nix tgz
voung stems of Taxus showing small ruptures of the hs‘sues \‘avlthout 51111;3; i‘é];oer’;ed
¢ X i ing Recently another observer

a fungus or insect causing the same. | \ _
?; us a cgase of similar trouble on plants in a cemetery where they had been cut

back but the next vear, when they were not so ?ut hack,ltm; tmubllengt!ﬂ)nnostiri%pfﬁz
th. 1 riter that this reveals the expla ,
on the new growth. It seems to the wri ) he
5 to the leaves could not be properl
rmal transfer of the water from the roots !
r:ggulated by transpiration when the foliage was largely removed, with the result

that intumescence or oedema cracks appeared. See Glorybush.

Yucca

Leaf spot, Cercospora concentrica. This was reported twice in ]%Z‘) by onetiglz
the nursery inspectors but, as apparently no spoc:mi-nsbg\'ctge tcotlllc.ectf; r, ?;m?egther
‘ i i dou 1at this
it here only as a possible trouble. There is no " her
1 v 9 the only fungus vet reported on this
ngous leai-spot was observed. Though it is only 3 )
}fgstghere. else{)\'here in the United States a total_ot over a dozen sgecnes have been
reported as either saprophyies or parasites om Yucco filamentosa a.ﬂ)nc. .
Frost-Growth cracks? In June, 1933, Mr. Zappe of the Station brought’ 31;
examination the flower stalk of a yucca which he obtained from a nursery A
Rockville. The injuries showed something like ];nez}r ml.:ept pmf1cture:_ b’tll'txrngﬂ:rv
’ i 7 1 tomologists knew of no simlz 3
dence of the insect was evident and our en ) o D il
i 1 1d give was that when very young
caused by insects. The best guess.we con S R he
. it by ; isture present on the stems, a
flower stalk had been hit by a frost, with some mo the o
i i inj : fterward by unusual fast grow
this slight injury had been accelerated soon af y o
1 f ez Both of these conditions prevaile g
stimulated bv favorable hot weather. ¢ ) 1 ail at
i evi 3 howed a callus-like, corky grow
spring. The evident, elongated, rgughenec.! tissues s ) ] :
\\l:ith g(:1'055 sphits of the epidermis reaching irom the baset oi t'hzhizccl);rlig:“? :nov;ﬁ;
i W { int, one or two In
1 nd running downward. often to a poing, : e
xszftlii:{nsﬂzwer stalk. The scales at the base ci the ﬂo}\flver] hrancges “F(I:re Sﬁgi;ippt%{;s
g 7 i the lower branches
rom the frost and a few of the stems o
g:?éikifng effect. Apparently all the rest of the side pranches had not been developed

far enough to be exposed to the injury from the frost.
Zinnia
Drop rot, Scierotinia sclerotiorum. This fungus was isolated once in 1930 from
plants of Z,{mu‘a elegans where injury was being caused. See Leftuce.

i ] i & his has been seen frequently in
dery mildew, Erysiphe mch_orace‘a:mn‘ T qu
latfosv:mrrl;gr and fall forming a white, usually scanty growth of the conidial stage
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0}21 th_e leaves, especially on their upper surfaces.
that it was found producing mature perithecia a:
Lea;f spots. There have been two leaf s
the United States on this plant. We have
spots on the leaves in gardens in this state b

a fruiting stage of a fungus that w
probable cause.

It was only once, in Octoher, 1932
nd the asco stage. See Phlox.
pots caused by Cercospora reported in
occasionally seen roundish, discolored
ut so far we have been wnable to find
e could definitely associate with them as the

Mosaic. Onlv twice have we sern mattlad loaras bl e

Field of Potato Plants Killed in Less than
< a W
Late Blight in July, 1902 %2 by i
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ADDENDA

Under this heading are included some of the larger articles originally placed
nnder their proper hosts in the main body of the paper. Most ot these include
special work that the writer has done on these diseases or injuries, while a few
relate to those mew or unusual to him or of special importance because of recent
outbriaks in the state. They are referred to in the main paper, therefore, merely
by title. o

Ash

Canker, etc. This trouble is included here because of complaint of certain tree
men who seem to think that a definite fungus is responsible for cankers on the
limbs and a general unhealthy condition of white ash trees. Personally we have not
studied the ‘problem other than to see some of the caukers and trees complained of
in this state. Outside of the cankers, which may have come from injury by a
fungus or insect, we are inclined to believe that the trouble, which has been reported
as evident and often serious in the eastern part of the United States and Canada,
may also be connected with recent unfaverable drought and perhaps winter condi-
tions, tesulting in poor growth of the leaves and a general premature killing of
the twigs. The cankers start as small, swollen places in the bark of the twigs but
eventually rupture and become prominent, empty, sunken cavitics down to the wood,
Rarely fruiting pustules, probably of different kinds, are seen on the cankered
tigsues.

Marshall in 1930 Proceedings of the National Shade Tree Conference gives a
more detailed account of this trouble and the possible fungus that is thought to be
its canse, and from him we have furnished Dr. McCormick with Connecticut
specimens for a preliminary study. She, like Marshall, was able to isolate from
around the cankers a fungus of the Macrophoma type (spores elongated, hyaline
and single celled) but Marshall apparently got more variable or varied growths in
cultures including Sphaeropsis and Diplodia as well. Seymour lists a large number
of synonyms including all of these genera for presumably the same fungus. So
far, apparently, no one has selected out a definite fungus and proved its parasitic
nature on the ash by inoculations. This trouble, therefore, needs more definite
study to show its nature. We have seen rarely isolated spots on leaves of ash trees
where a true species of Sphaeropsis, similar to S. malorum, was fruiting.

Asparagus

Fasciation. The abnormal, flattened and thin stem of the main stalk, with
divided and recurved tips, is usually characteristic of the type of trouble known as
fasciation. This has been seen here octasionally in different years. One of the
best specimens we have is several feet long, makes a complete turn on itself, bears
numerous small, normal branches and its flattened sides are about three inches wide
compared with a thickness of about a quarter of an inch. Such troubles have been
associated by some with injury by insects, fungi, winter or by pressure on the grow-
ing tip of the plant. Our efforts some years ago fo produce a similar trouble by
pressure of stones against the growing tip of asparagus as it emerged from the
ground were not successful but were too limited. In the examples we have seen
on this or other hosts we were never able to trace the injury definitely to’a fungus
or insect. Failure of the lcaf scales to properly oper and so cause presstire Or
winter injury to the growing tips may be possible causes in some of the cases we
have seen. Besides on asparagus we have seen very similar injuries on apple, bush-
clover, chestrut, larkspur, peony, red maple, rose, spirea, sumac and a few wild
plants.

In the spring of 1933 the writer tried various methods of injury to the growing
tips of asparagus sprouts (2 to 12 inches high) as they grew in the Station’s bed
to see what effects resulted in the subsequent growth of the stems. The sprouts
were treated, chiefly at the extreme tips, in the following ways: (1) tips bound
permanently by flattened sticks or spring clothes-pins; (2) tips cut lengthwise by
a sharp knife; (3) tips punctured vertically by a needle three or four times; (4)



iidpr:epi?‘lschf(:g)b\lf)utthepulell(l:tlel:g('i l(l;);lzc_mtal_l_v: (5) tips both cut and punctured: (6)
(S%hs.tems d o o bognd b\ 4 -.ritxl-[é.s Just emerging from the ground stepped on;
irty such treated sprouts were then left for grov 7 g
before they were cut and examined for injuries. %’wowt})lf ftahre t;‘pgofﬁs fs.}]el;e“g:kcsl
and a few made a slight hut abnermal growth. Most of them, however I‘:'
f,:urly welf from two to six feet tall. We had hoped to produce at Yleast one ‘Efgica\]‘
fasciated stem but none showed stich a result though we did find one such'}'p the
gggm\_vn}:;?_}:_?a{l rece:v?dl:)o _ﬂaecifal treatment. We did, however, get 2 \'ari;?v of

ities in practically all of the treated plants. most of t} i i N
than one of the following: (1) zigzag growth of the main stt;s;eTe:’I;ghﬁ:;gs _m(OZr;?
coiled tip, four cases; (3) divided in two coiled tips. two cases: ‘(;l) coile‘d tip and
then WIth_ straightened upward growth, ene case; (3) curved and then strai h[:ened
growth, six cases; (6) openings in the stem which grew together again ﬁ(vegcase :
(7)_ creasing of the stem on one or both sides, five cases: (8) ﬂatte;ﬁng of tlié
main stem or branches, mostly moderate to slight, eleven cases; (9) slight bend of
mz}\lﬁ)sﬂtternf, :lwo cases; (l?) 1slight deformity or swelling, two ,cases ) 7

st of the imjuries of the thirty treated sprouts wer % pinchin;
growing tips with the fingers (fourteen cases}p either ‘mbfie;?c(elley bc-:r l?.sl:vc;:;g t}ii
seems to the writer that injury by stepping on the voung sprouts. just be{o{é
after emerging from the ground. might account for fasciation or other (Icformitiog
of this plant, though we did not reproduce greatly flattened stems in this ex ere'-
ment. In the two cases where the emerging sprouts, one or two inches ZI.EJOVCD thle

ground, were steppe . 2 R »a shi g i
B pere pped on. they showed only a slight growth but with a complete

Cherry

. 1B!'O\wrn rot, Monilia cinrrc‘a. Of all the fungous diseases, this ranks
lc; rex;'nos;) injurious here, h'emg specially bad on the sweet cherry, It is serious
chlm%-rvy ccal:zse of its varied hosts (given here as half a dozen—almond apple
e ;gi;cdi;]ge;tag, plum, qu:;lce-_—t—_an)d }p)crhaps including another fungus 1{’fmcti—‘
8 some authorities ut more particularly becaus ot
. e . . et B @ f ]
%\g‘s;gszablg mjury'that ltkcat;ses to the fruits for which these plar?ts irzhgr;i?
1 r, because it attacks these chiefly oniv when thev ri i .
sidered as a very aggressive parasite. Wet Fthe time of Hoen o
erec §3 site. et weather at the t f ripeni
fruit is largely the controlling f in i e Tt o the
. > g factor in its development and inj It i
those imperfect fungi that bear thei | i e
) ! r spores exposed on the infected parts i
ﬁgitrznitllsgypaoredthm, oval b,c‘)dsesjproduced in chains on short, grouped thr!::ads'tolget?ells'
wdery, gray pustules evident on the fruit but less conspi
¥ spicuous on th
i)flo;sr(:ﬂrsmi;;dd 3;(:3:;;:&:;}12%& ];hefle stpores are also produced on thelfnfected twig(s:
P ing to the trees in the spring thus causi i i
On the fallen peach mummies half buried i i o S S
: uried in the soil are developed 3|
sclerotia. On these latter there is rarel i e oo stk
s¢ v found here in the spring tl
known as Sclerotinia fructicola, showing i D beriies on slonaage:
" 0 g as evident, cup-shaped bodies 1
pedicels. These cups produce spores which wh i e e e
1 s en shot into the air ar i
th%g:;nd to fthfhyou}t:g %arts of the tree and cause early infections ¢ carried by
use o e abundance of spores, their easy infectio he ripeni i
t i ( 3 n of the ripenin
a]n_d tfhelr genera]lrot-p_roductmn with repeated new sets of spores, thg con%r(flni)”f:
t]lsl ungus, especially in wet weather, is difficult. Spraying must be repeated sev-
1ela times on_the young fruit up to its ripening period. It must be harmless to the
S?;E;ssnell‘(lj:“ly t\ycll alfld especially coat the fruit, which is difficult on cherries and
ms. coating often proves an objection f it is fairly evi
. € : 3 ident whe
K‘:lt is solId.h In the past spraving, according to different hosts, with Bordr:aalt.ltl(e
A orlm(; Sufp.ur, Self-boiled L. & S. and dusting with fine sulphur, especially on,
te hairy fruit of the peach that favors sticking, have given more or less success

among the

Corn

Bacterial (Stewart’s) Wilt, Aplanobacter St [ i

3 ilt, g cwartl. This trouble w -
scribed by Stewart of the New York Geneva Station (Bul].5 158?423-;})35) fiit:Stng?
hence the common name used to designate it but he gave no scientific name. This’

was supplied in the scientific description by Smith the next year in his publication
(Proc. Amer. Assc. Adv. Sci. 47: 422-426) though he called it a Pseudomonas at
that time. ‘e have had complaints in the past of ohscure corn troubles in this
state but we were unable to link them up with this one either by specimens or
descriptions sent in without specimens. Nevertheless Rand and Cash of the U. S.
Dept. of Agr. (Jour. Agr. Res. 21: 263) in 1921, listed Connecticut as one of the
seventeen states where it had been found.

In 1919 there was complaint of a trouble of sweet corn and in our examination
of Golden Bantam at Woodmont and Milford, after the stalks had attained large
size, we noticed a fairly large amount of root rot that we laid at that time to a
Fusarium. We are now convinced that it was chiefly due to Stewart’s wilt since
we also noticed the presence in the injured tissues of a considerahle amount of
bacteria as well as the Fusarium. An earlier examination, no doubf, would have
shown bacteria as the primary cause. The Plant Breeders of our Station also report
the presence of this trouble in their variety tests in 1931 in a minor way. So the
trouble is not entirely new to the state and presumably has caused more or less,
serious injury in certain past years. This leads us to hope that it will again fade
out wider less favorable conditions for its development.

Early in Jume in 1932, however, there was called to the attention of the writer
a trouble of early sweet corn that definitely proved to be this disease, showing first
by the lower leaves wilting and then drying up, usually a greenish color somewhat
like that caused by a late frost or drought. The earliest planted corn at this time
was ahout two feet high, while the latest planted fields were about six inches high.
The trouble appeared first and most prominently in the former, though the latier
felds in time showed the injury less prominently. Examination of the wilted
plants whose roots and stalks seemed to be normal when pulled from the ground
showed, when cut lengthwise. that there was a badly injured, reddish-brown spot
at the very base of the stem from which the first roots develop. When the stem was
cut crosswise at this diseased spot, and examined with a lens, one could see a vel-
lowish, or occasionally at first a whitish, .sticky ooze proceeding from the cut ends
of the bundles scattered through the stem. These exudations contained countless
numbers of microscopic bacteria that clogged the bundles thus cutting off the
water supply to the leaves with their resulting wilt and death, especially with the
advent of the hot. dry weather that came later in June and July. Other plants made
a poor growth with no maturity of ears. In some cases the rot invaded the whole
base of the plants and even the roots, so that the stalks were finally easily pulled.
from the ground. Where the invasion of bacteria was late or slight, the corn suf-
fered correspondingly little,

It is claimed by some that this disease is carried only by the seed and so they have
advocated purchasing sced from the north where the disease in the past has seemed
tc be less prevalent. During the past two years, several states have reported the
disease on the increase. In 1932, however, the disease was unusually serious in various
regions. We had the greatest outhreak that had been seen in Connecticut up unti!
then and we heard of even more severe losses in Pennsylvania, certain midwestern
states and Ontario, Canada. So the trouble was rather bad and widespread. We
had much less injury to the late planted sweet corn and practically no complaint of
the normally late planted field corn. While Golden Bantam and some of its crosses
suffered most, we found injury almost as bad on early planted other varieties. The
varieties scen were Atkin (local), Farly Yellow Sensation, Golden Bantam, Golden
Early Market, Golden Gem, Golden Sunshine, Long Island Beauty, Spanish Gold,
Surprise and Whipple's Yellow. The varieties came from various sources and it
seems to the writer that the seasonm, as well as the variety and the source of the
seed. had something to do with the presence and severity of the attack so far as
Connecticut was concerned.

In 1933, the troukle was even worse here than in 1932, anqg it seemed to be gener-
ally worse over the country where sweet corn is commonly cultivated. We tried
various forms of prevention by seed treatment, but these were not entirely satis-
factory. There was, however, considerable difference in the different varieties
grown on the same land and planted at the same time. At present we can merely
suggest the following measures as more or less satisfactory:
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The . i i
least trouble, Plant varietes e Tonen yonciif Enovwn from fields that had the
e E eptible to the disease 1
ggiglfn‘;iféteggs,ﬂ?:td }E);\e;fera!bly usel thel white ones. So far the :asﬁimillym?afdif]}rﬁ
B ¢ shown the least injury from this diseasc p
35.‘?];]1 ggi%:?yCros{)srBantam, Whipple’s Yellow and Spanish Golc‘[.1 e’?’?ea:letfe ha‘g
R minu;;sus imate tablets for further protection, using at the rate of l~15880
e oot g ?me growers plant the seed abundantly in the rows and h
t plants as soon as seen, hoping to get a good st f ante
i g stand of healthy plants
The Land. Plant in land not |
. ! t in corn recently; we have se
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Practice if possible all of the above precautions.

Dilt

Black spot, Phioma A ]
nethi. The only fun
: ; 3 gus we have fo i
ga‘ﬁmaﬁﬁs, ;ylsl.s seen at a vegetable farm at Wethersfield in Sléggerﬁge;j Illlbzxgﬂegmm
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R . L] L] 0 =
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its obscure life history rather than because of auny harm it camses as a possible
parasite.

Elm

Dutch eim disease, Graphiums Ulmi. This disease was first noticed in the
Netherlands in 1919, and has since spread to a number of other countries in
Europe, being especially serious in Holland, Belgium and certain parts of France
and Germany. Apparently little effort has been made in Europe to prevent the
spread by cutting down the infected trees. It occurs there on a number of different
species of the elm but is worse on some than on others. Some effort is being made
in Holland to secure resistant trees by selection, since certain seedlings of the
same species are said to be more resistant than others. Apparently Ulmus pumila
is one of the mast resistant of the species. Graphium Ulmi is the immature stage
of an Ascomycete that recently has been found in its mature stage, known as
Ceratastomella Ulmi.

This disease was first reported in this country from Ohic during the summer of
1930 and has been found there on about a dozen trees though only one was reported
in 1933. In the fall of 1932 it was also found in New Jersey and in 1933 in New
York State. By the end of Tebruary, 1934, more than 1000 trees had been found
in the general vicinity of New York city, most of them, however, in New Jersey.
Orne tree was also found in Baltimore, Maryland. : .

There are said to be two types of injury, one which kills the trees very quickly
and the other more slowly. The infected trees show a wilting or vellowing of the
leaves, sometimes limited to certain branches, and often a premature dropping of
the foliage as the first evident sign of the trouble. Sections of the twigs an inch of
less in diameter may disclose a dark-brown streaking in the wood, usually as smali
spots in cross sections, extending in the rings of those of one to four years old.
However, the evidence may be limited to the death of the cambium layer 1n cprtain
serjous cases. It is necessary to obtain artificial cultures from the injured tissues
for exact determination since other fungi may cause them. Certain species of
European beetles spread the disease to healthy trees by carrying the spores to the
young twigs. These heetles and the imported diseased logs are said to have been
the source of infection in the United States. A quarantine has heen put on the im-
portation of infected logs. So far the only remedial measure practiced here is the
destruction of the infected trees. . .

During the past six years the botanical department of this Station has been on
the lookout for this trouble in Conuecticut but more especially in 1933 when it was
found in the nearby states of New York and New Jersey. By the end of 1933 only
one infected tree had been found in our state—that discovered by Mr. Dunbar at
Glenville in Fairfield County not far from where the disease was earlier found
on trees in Rye and White Plains in New York State. Cultures of Graphium were
obtained from this tree both by the U. S. Department of Agriculture and our

Station.

A second infected tree was found by the Government, and confirmed by its and
the Station's laboratories, in Greenwich in February, 1934, This tree apparently
became infected as carly as the spring oi 1931, as shown by spots in the wood
of certain of its main branches. Some of the larger limbs were already dead
when found and on these lower down near the still living tissues, between the
inner bark and the onter wood, were the channels produced by the European bark
beetle, Scalytus wmuitistriatus. In the youngest of these main chann_els the dead
female beeties that produced them were often present and in the side channels,
running out from each side and filled with frass, could be seen some of the living
larvae ready for this year's further development.

In some of these ain channels were also found numerous, fully developed fruiting
bodies of the Dutch Elm fungus. These bodies, called coremia, visible to the naked
eve but much more evident with a hand-lens, are clusters of dark-colored threads
bound together into definite, erect, bundles bearing at their tips a viscid mass of
minute, hvaline spores. In the side channels nearly sessile and less mature {ruiting
bodies were seen under the frass, and also, in one case, on and under a dead larva.
When the bark was placed in a damp chamber for a day or two a white bloom
appeared all over the bark adjacent to the channels. Under a lens it was shown



:3 3;{5_111&3_; the very voung coremia producing countless numbers of the spores

It is evident that when the living larvae emerge as beetles and fly to the healthy
trees, which they injure somewhat by chewing the hark at the hase of young twigs
that they may -carry with them some of these spores which, gaining entrance
through the injured places, can become the source of further injuﬁ.

Bot.h'o.f the infected trees in Connecticut have been cut down and burned. In
the vicinity of the tree at Glenville no other suspicious trees were found. Irr the
neighborheod of t}]q Greenwich tree, several miles from that at Glenville, how-
ever, several suspicious, smaller trees have been seen and from the spots ,in the
wood of the small branches cultures are now heing made for positive identification
These trees, too, will be cut down if found infected. - i

The botanical department also has made a number of cuitures from suspicious
branches from other trees hut all these have turned out to he caused by other
fungi. These have been species of Cephalosporinm, Verticillium, Sphaeropsis
and Fusariim which usually do not cause serioys trouble. Hawever, the elms in
certain partslnf the state have also suffered from insects, drought and winter jn-
jury and it 1is certain that thesc injuries as well as the Dutch Elm disease have
had something to do with the death or decline of the elm. It will take at least
another season of scouting to determine how widespread this latter trouble has
become. A

'The writer is not in favor of creating a popular scare concerning this trouble
with large state expenditures, which might resuit from a concerted attempt to cut'
down all suspicious clms in New England. Rather he is in favor of the destruction
aof infected clms only when the trouble appears in a new locality and then in a
limited way. He believes that the hetter campaign is the spraving of the elms
against insect troubles, the fertilization of languishing trees. together with thé
Slcstructmn of badly injured trees in an effort to limit the spread of the carrying
insects and the fungus, rather than an attempt to exterminate the disease. ’

Gladiolus

Dry (Sglerotial) rot, Penicillin Gladioli. We have seen this storage trouble
only occasionally on corms of gladiolus. It was first shown us by Mr. Hopson
Superintendent of the Station Farm at Mt. Carmel, in the spring of 1933 but
others reported similar trouble soon afterward. The infected corms reveal a some-
what sunken, reddish-brown, dry rot of varying size and depth. The skin at first
covers these areas but shows on its surface, especially after being kept in a moist
chvamber, a growth of whitish, vellowish or greenish fungi, chiefly Penicillium.
When the injured spots are cut across one is surprised fo see the tissues more or
less crowded with small, flesh-colored sclerotia about .5 mm. in diameter. They
are more evident on the exposed, broken diseased tissues. They resemble some-
what those of Selerotivm Delphinit but are more of a flesh than a reddish-brown
5:0101- and are smaller. Mites also may be evident in the diseased tissues, especially
if these have been kept moist for a short time. The appearance of the trouble
agrees so closely with the description and fgures given by McCulloch and Thom
t()Jot\iré Agr. Res. 36:217-24, F, 1928) that we attribute it to the new fungus described
y them,

We suspect that injury by the mites or mechanical injurics when the corms were
stored, perhaps not thoroughly dried out, aided the trouble. How it affects the
plants grown from these corms the writers of the article do not say. They state
as we would expect, that treatment of the corms with fungicides showed these'
sclerctia as rather resistant,

Some of the diseased corms, both treated and untreated, were planted by us in
the spring of 1933 and the trouble was confined to the injury in the corms since the
leaves that developed from them showed no special disease but merely a weaken-
ing from the badly injured corms. Badly diseased corms, especially when the injury
is near the eyes, will not develop strong plants even if the fungus does not attack
the leaves produced. They thercfore should not be planted.

Lawn Grasses

Toadstools and Shelf fungi. On lawns a great variety of toadstools appear
at different seasons oi the vear but especially in the spring and fall. Some of these
produce fairy rings. Where certain chemical fertilizers are used sometimes the
mycelium of molds appear. \Where manure is used unusual toadstools, especially of
the deliquescent type, #lso appear. None of these fungi psually cause any harm to
the grass and most of them are not poisonous. Some people have been afraid lest
their small children eat them when left on the lawns but we have never heard ot
any trouble of this sort.

The meadow mushrooms, Agaricus species, with the pink and then dark-colored
aills and a ring around the stem, are often caten. The Coprinus species, with deli-
quescent gitls that go down to an inky liguid, are also edible. Very often Coprinus
micacens can be found in the spring in large clusters in the parking grass on the
streets or on lawns where trees have been cut down and can be told by the minute
olistening scales on the caps as well as the deliquescent, black gills. All such fungi
should be gathered in their younger stages for food. .

However, when the lawn is on the edge of woods some of the poisoncus Amanitas
are likely to be found in the fall. It is these that are often eaten hy foreigners
irom southern Europe. They are made deathly ill or frequently are killed by them.
Usually they gather them trom the edge of woods rather than from lawns. The
two common species are the deadly agaric, Amanita phalloides, and the fly agaric,
A. muscarie. Both of these have white gills, a ring on the siem and a volva (a
swollen or cup-like enlargement) at their base. The deadly agaric has caps varving
from white to brownish in different varicties and the flv agaric has white, Auffy
scales on a more or less evident, orange cap. Avoid any toadstools of these general
types.

Where roots or stumps are buried in the soil we have even found fleshy forms of
woody fungi appearing on Jawns. One householder recently brought in fruiting
hodies of Polvporus frondosus over eighteen inches in diameter that showed up
in his lawn, apparently from buried roots of trees. We have seen the same fungus
around the privet hedge fences in other lawns. This fungus has a white, poroid,
fruiting, lower surface and a somewhat darker, smooth, upper surface. It is at
first fleshy but with age becomes somewhat corky and the overlapping segments
are free at their circumierence but united to a common central or one-sided base.

Lilac

Bacterial blight, Bacterinm Syringae? During the past few years the writer
has occasionally found, early in the spring, young shoots and leaves of lilac that
looked as if they had heen killed by a late frost. Sometimes isalated, reddish-brown
spots occurred on the more mature leaves, showing in strong contrast to the nor-
mally green, healthy tissues. While we could occasionally find bacteria in these dead
areas, we were inclined to believe that they were the results of late frosts, since
they did not seem to spread aiterward. In late May, 1932, however. we were called
to a nursery in Simsbury where this trouble was so conspicuous that it Jooked as
if great damage would be caused if it was a bacterial cisease and continuerd to
spread further. Here, as before, the injury was confined to the new shoots killing
them and the voung leaves but spreading more extensively and conspicuously than
we had seen it before, even to the spotting of the mature leaves. Also, we could
find bacteria in isolater] places in the leaves and stems which often became blackish
in color.

The question then arose: Was the trouble due to frost or bacteria? In this case
the lilacs were large and had been transplanted the vear before, apparently in the
fall. and were cut back some to induce new growth. This was what was chiefly
injured, especially the suckers at the hase. The grower did not think that frost was
responsible and while the land was somewhat low we were not sure that other
plants in the nursery had been injured by frost. The injury was largely confined
to the common lilac rather than to hybrids or other species, not recently trans-
planted, that were in the same nursery. On the other hand the injury agreed with
Elliott’s description of B. Syringae which has been reported on a great variety of



woody plants under different names. We tried to infect young lilac leaves and stems
with crushed extracts from infected leaves and stems but without very evident re-
sults. On the other hand we were equally unsuccessful in trying to produce similar
mjury by subjecting the voung stems and leaves to freezing temperatures in a
refrigerator for detinite periods. In August we again visited the nurserv bhut the
trouble had failed to progress further. .

If this trouble was due to the bacteria, it seems to us that it is primarily one that
develops on young tender tissues and fails to progress further on the mature tissues,
much like the bacterial rots of stone fruits, and that it was favored by the recent
transplanting of the old bushes, since where we have seen it elsewhere it has not
segmd to progress later that year or become more prominent the next vear. In
this particular nursery, also, the trouble was (tite inconspicuous the next spring.

Of course where not too evident the trimming off of the infected branches helps
to improve the plants and lcssen danger of spreading the next vear if the disease is
primarily due to hacteria. In this nursery we gave certain of the shrubs a very
good coating with potassium-oleate Bordeaux, some evidence of which remained
on them until the first of August, but as the trouble had not progressed we do not
know that it had any particular vatue.

Lily

Gray molds, Botrytis sps. In 1932 we had comgplaints from several sources of
the spotting or wilting and premature death of Madonna and Regal (Liltum regale)
lilies. On the definite, light spots, often with a purplish border on the leaves of
some of the plants. no fruiting stage was evident but when these leaves: or the
wilted plants were placed in a moist chamber there appeared a white myecelial
growth from which Dr. McCormick isolated cultures that uniformly proved to be
a Botrytis. This species made a luxuriant, white growth on the media with usually
a few, large, black sclerotia. The conidial stage when seen was of the Eu-hotrytis
or Sporotrichum type with small, plobose spores rather than the Polyactis type
with larger, spherical to oval spores as with B. cinerca. However, in the early
summer of 1933 we had sent us a Madomna lily that showed similar spots on the
dying leaves but on the rotting blossoms there was an abundance of the large-
spored Polyactus type, possibly B. eifiptica. It looks as if there may be two species
of Botrytis that work on the lilies here: in Europe several have been listerl,

An herbarium specimen of Madonna lily collected in New Haven in 1908, shows
very definite, conspicuous, clliptical spots. The contents of these spots have so
completely disappeared that when they are placed in water and examined under
the microscope the branched threads of the mycelium are very evident in the tissues
as seen by the transmitted light. That the fungus does fruit under certain conditions
in the infected tissues was shown by a more careful examination of the specimens
collected in 1932 and kept under moist conditions for a time. A microscopic sur-
face examination of boiled pieces of the leaves showed, in some places, tufted
conidiophores issuing from the stomates and bearing clustered groups of spores at
their upper ends.

Control measures are doubtful but one, at least in securing new bulbs or plants,
should select only the best and plant in a new location. Xeep water off the leaves
and blossoms. When the bulbs are left in the ground, the old leaves and stems
as soon as dead, as well as any suspicious bulbs, should be removed. In the spring
when the plants appear spray them and the bulbs with Bordeaux.

Oak

Drought injury. In 1930 and 1931, following the drought vears of 1929 and
1930, there were several complaints after midsummer of oak trees dying in the
woods of certain sections of the state. Even 1031, while it had more frequent
rains generally over the state, should be considered a dry year in certain sections so
far as the roots of forest trees were concerned, since the temporary streams,
springs and wells stil! showed a lack of water. An examination of the trunks of
these injured trees, chiefly oaks, showed that they sometimes began to die at the

héttom hut more frequently from the top dowmward. Some oi them were already
dead or past help. Sometimes the leaves dropped off or withered on the branches
and then the limbs died it usually with no posttive evidence then or :}[terwm%d of
suspicions fungous growths or insect injuries. While o_ccusmnall_\- we did ﬁn(l u’t.lg‘i
on the injured or dead bark {as Nectria, etc.}, and again on the dca(l» or (_l_vmg t“u’\l}.T,‘St
{as Sphaeropsis) we were unable commonly 1o associate any of these as thcjchre”L»
cause of injury but rather as weak parasites or saprophytes following it. ['su.? y
the trees that suffered the most were in low. rocky seil hut in one case they were

a high. rocky hill. ) .
nn( )dur“(s\'plim:lti-:m is that the trees gradually died from lack of water, th_c mjurvy
first killing the root hairs and then the other parts of the tree, usually those ahnlw
the ground first. The succeeding winter, as always, made the trouble prommen.t h}t’r
following spring and summer. The trees that sut’feref{ first and most serrE}
were those that were accustomed to abyndant water as in the low, moist lands or
the high rocky hills ncar temporary water holes and small streams. Trees that \\’r;rc
more accustomed to dry conditions were able to pull 'ghrough in better shape. The
trees that showed the injury chiefly were Quercus prinus and Q. rubra.

The onlv treatment was to cut down the trees and make use of them hefore any
heartwood rot or msect injury started. We expect that forest and shade trecs
may continuc to show %hscure injuries irom tl_ns:‘cl‘rought pcrl_ocl. ‘ ,

Another trouble. seen occasionally in 1931 on individual trees m vards on Q. alba.
efc., was where the small twigs with their leaves dropped _oFf in midsummer.
Sometimes the green Icaves, apparently pinched at t}m hase of the p_etloles, were
shed separately. No signs of i11§cct or fungus injury was scep c1th?r ]on ’lgl]}]e
leaves or twigs and we were inclined to lay the n:oph_le to drought entire y.l ;3
injury, however, had some resemblance to the -\,’erhgllmm troubl(: nf trees, though
Dr. MeCormick foumd nothing suspicious in the twigs she examined.

Onion

Gray mold, Botrytis Allii. A great variety of common and scientific names have
heen applied to this disease of onion bulbs. Persn)na!l_\'. as _the trouble is common n;
the onion districts of the country and is only a semi-parasite and agrees fairly wel
with the common gray mold mentioned here under a variety of hosts, we doubt if
it is really distinct from RofryHs cinerea. Tt becomes conspicuous after the onions
are stored, showing the gray mol( more or less abundanl!y on the hulbs especially
at the neck end. This imperfect fungus, with the blackish cnn_l(hophores he_armg
the hunches of gray spores at their upper ends, is also accompanicd by the evident,
hlack, flattish, scierotiai bodies embedded in the outer tissues that carry the fungus
over in unfavorable perinds. Sometimes these sclerotial masses are more abund;ntl
and conspicuous than this same conidia]l stage which they may reproduce un e;
favorahle conditions for germination. So far the asco stage has not heen reported.

A conidial stage of apparcitly this same fungus may also appear on the living

leaves and especially on the hlossoms of seed onions where m_w_et years it may
cause move or less damage especially to the latter. However, it is chiefly to the
bulbs in storage that the greatest damage occurs. This is apparently due to infec-
tion hefore the bulbs go into storage and is favored there hy poor storage contli-
tions. These latter include unfavorable conditions of ventilation and heat which
arc often increased hy placing the onions too decply in the containers or not allow-
ing enough air space between the racks or crites l:ISCd‘ One of the chief causes,
however, is pulling the onions and leaving them in piles on the ground so the green
leaves will drv out. In wet or cloudy weather this may occur so slowly that the
jfungus gets a1 pood start in the hulbs before they go inte storage.
l \1{12 h%wc s,let{‘; cases, vears ago. where a large part of the _harvcsf.ed Crop was
finally lost and have heard of others where the shipment of onions by hoat, sau:l to
be in good condition when sent, had been received by the dealer in New York in a
worililess condition. The white onion, especially the Southport_ white variety, suf-
fered here by far the most and this is one of the redsons onion growing mn that
part of the state has largely disappeared. At present onion growing all over the
state bas so greatly declined that complaints arc now rarely received concerning
this trouble.
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_Some years ago we tried spraying the white onions once or twice with Bordeaux
mixture shortly heiore they were pulled and again after they were loosely piled on
the ground, turning them over to get the spray on all sides. These onions when
dried out were then placed under more favorable storage conditions with the result
that these precautions somewhat lessened the rot. The experiment was for one
ar two seasons only but we believe this is one of the proper ways to go ahout the
trouble. If spraying is tried potassium-oleate should be used as a sticker on the
living plants on account of the glaucous conditions of the leaves. Other writers: have
advocated cutting the top close to the bulbs at harvest time and artificially drying
the bulbs at %0 to 126° F. for two or three days and then storing them at 32° .
with as low humidity as possible.

Smut, Urocystis Cepulae. Years ago this was a prominent trouble in secdling
onions grown in this state. Where onions were grown in the same soil for some
years the smut finally became so bad that Jarge acreages had to he abandoned or at
least limited to sets which were not infected. During the past thirty years, how-
ever, the writer has only cccasionally met with this trouble. Even after a smutted
:cox! had not been i onions for five years it was said to be unsafe to plant onion seed
in 1t. We }cncw of onc case where the field had become so smutted that it was given
up for this purpose and then ten years later was tried again when a moderate
number of seedlings became smutted and the second vear this was. of course, con-
siderably increased, ’

The smut shows on the seedlings soon after they appear above ground as evident
pustules, at first covered by the epidermis of the leaves, that soon rupture disclos-
mg the black, dusty spore mass. Often these leaves are twisted and the first ones
are soon killed. Tf abundant many of the young plants also die so that those that
come to maturity are greatly reduced in number and the resulting crop correspond-
mgly limited in amount. Where infection is less or Jater in developing, the “onions
may develop to maturity hut show the black, smutty masses on their external layers
and the bulbs are more or less reduced in size. As stated before the spores may
retain their virulence in the scil for a long time. (Fig. 43.) ’ . ’

Thaxter (Repfs. 1889:129: 1890:103.) of thiz Station was apparently the frst
hotanist to give a careful account of this smut both as regards its life history and
'ts preventive treatment, though Farlow had previously considered it from the for-
mer point of view. Thaxter tried a number of chemicals in the infected soil at
the time of planting as preventive measures, and at harvest time he narrowed these
down to two of the most successful ones—sulphur (with lime) and sulphide of
sodium. He advocated the former because of its cheapness and availability.
Sturgis later carried on expetiments with sets on infected soil and advocated this as
a method of relief, See Rept. 1895: 176. o

Some years ago the writer made a few experiments for controlling onion smut,
based on experiments at Ohio and New York, with formalin as a more modern
_method as weil as lime and sulphur. We did not have so great an amount of smut
in the land treated and so apparently did not get as evident results from the formalin
treatment as some others have reported but this was the more successful method.
Tt seex_ned alsolto he better than the lime and sulphur. We had trouble with the
latter in wet soil forming a crust when dry and interiering with the voung secdiings
i pushing through it. ’ B

The methed now commonly advocated is to have an onion planter with an at
tached reservoir for holding a supply of formalin that allows, hy a special drip
attachment._\vgrtting soil and seed hefore the latter is covercd by the shovels.
The formalin is a 1 to 2% dilution (1 pt. formalin to 6 to 12 gals. of water) and
the amount required varies with the strength of the solution and the wetness of
the land. This will probably take one to two hundred gallons per acre for the
treatment. )

Peach

Yellows. Yellows is one of our old troubles of the peach caused by that mys-
terious agent which we commonly call a “virus” and the nature of which on anv
p]_ant has not yet been entirely explained. Tt is apparently related to the yellow's
of raspberries and of asters, less so to the mosaic of tobacco and other hosts, in

——
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many of which insects are the common carriers of the virus from the infected
to the healthy plants. As vet a carrier* of this sort on the peach has zot been
determined, though lice or leaf-hoppers seem to be the most plausible.

The symptoms of vellows as seen on the fruit, are its premature ripening a few
days to more than a week before that on the normal branch or tree, also often
« higher color, especially with reddish spots on the skin or in the interior tissues,
particularly near the stone, and the peaches affected have an insipid or poor flavor.
The ioliage at Arst hecomes prematurely vellowed and is apt to be somewhat
curled at the edges and tnally scanty and smaller. Water sprouts may appear on
the stems with similar, sickly foliage that in the final stages show as small, witch's-
broom effects, The larper branches with their foliage gradually die followed
finally by the death of the whole tree. .

The writer has long been interested in this subject and has conducted various
experiments to determine the cause of the same both in private orchards and at
one time in a Station’s “Yeliows” orchard. As first demonstrated by Smith of
the U. S. Department of Agriculture, it is easy to infect secedlings or even
bearing trees by setting buds from yellows trees into the healthy trees. We were
even successful by merely using a small, oblong strip of infected bark with no
bud on it. In either of these cases in time the whole tree becomes infected. We
were not successful in securing infection from infected leaves and stems when
placed in the ground around the roots or from liquid material placed in holes
in the stems and then plugged up. We did not, however, use special means to
force the liquid into the sap circufation of the tree. Neither did we succeed by
vsing pruning shears on healthy trees after constantly moistening them with tissue
from infected trees. Likewise we were also unsuccessful in inoculating a tree or its
fruit by using pollen from yellows trees to fertilize the blossoms of a healthy
one, though in most cases the fertilization was not completed.

The few attempts by us with the species of lice common to both raspberries
and peaches that developed on mosaic plants of the former and were placed on
trees of the latter in closed outdoor cases, were without positive results. It is
quite possible, however, that eventually an insect carrier” may be found. In our
orchard investigations we have never surely traced spreading from naturally or
artificially infected trees to the healthy adjacent ones. Neither have we seen
a case of spreading by dragging infected trees through the orchard or replacing
4 diseased tree by a healthy, though some have claimed such results. Spreading
by this process might he expected if insects are carriers of the virus. =~ -

We came too late into the state to ohserve the results of the legalized ‘tree
destruction jn the orchards where yellows was thought to exist. Fundamentally
we are opposed to such measures or to quarantines unless evidence is first shown
that they are necessary or likely to- prove financially profitable to the grower and
not too burdensome to the state. Apparently in this case the growers as well
ag the state did not desire to continue the legalized destruction of infected and
suspicious trees, To our mind the comparative infrequence of the trouble here
during recent years seems to result chiefly from the greater care the nurserymen
use in selecting peach pits and buds from sources where there is less danger
of producing the disease in their nursery stock offered for sale. Whether winter
injury and the type of fertilization, as using potassium nitrate, have had their
influence we cannot say, One needs to be very careful to distinguish yellows from
winter, drought or peach borer jnjuries

Pear

Fire blight, Bacillus amyloiorus. Pears are rarely grown in this state in large
orchards so their troubles are perhaps less common and conspicuous than else-
where, With the fire blight. often called pear blight, we have a trouble that
has proven troublesome especially on certain varieties and in some years, though
it rarely seems as had here as in certain other regions. As is indicated by the
common npame, it is a . bacterial disease and is largely spread in the spring by
bees and certain other insects. The bees mechanically carry the germs from

*Since this was written Kunkel has proved that a leai-hopper, Macropsis trimaculate can transmit
this disease from yellow$ peaches to the healthy. | : .



blossom to blossom and some of them are left behind in the nectar.  Developing
there they soon work down into the young tissues killing the blossoms or later
the jmmature fruit and even the tender twigs with the blackened attached leaves.
This seems to bhe our chief type of treuble. Once the disease gets started on
the main branches or trunk, however, large cankers may fmally result with serious
injury or death of the trce. The infected tissues, under certain conditions, coze
vut drops of liguid containing multitudes of the germs and these through insects
and other means arc distributed and thus spread the disease. :

The trouble here on pears is most conspicuous on Bartlett especially where cul-
tivation and fertilization has stimulated quick new growth. Quince bushes also
seem to le as commonly injured as the pear. Apples, except sometimes in the
nurscries, are not usually so seriously injured as in. New York or Peunsylvania,
perhips due to the varicties grown or to the more moist spring weather in those
states.  With us the chiei injury to apples in the orchard is shown by the killing
back of the young twigs, after blossoming, in the [avorahle seasons for the develop-
ment of blight. The English Hawthorn is apparently another susceptible host
though the blight is not very common on it here. The only other hosts reported
here have been rarely Mountain Ash and once years ago, by Sturgis, plum.

Little can be done to prevent infection by insects unless it he by spraying to
help kill the particular insects that carry the germs, though protection by spraving
at blossoming time in orchards may léssen the sct of the fruit. Large cankers
are taken care of by cutting off the badly infected limbs some distance below
the canker. Other less serious cankers can be cut out, using tools kept cleun by
wiping them with a cloth wet with a disinfecting solution, described below, using
especial care that the tools are absolutely clean when cutting i the healthy
bark or wood. With shallow bark cankers, the infected bark may he removed
merely hy scarifying it but with a deep seated canker one may need to go into
the wood.

In cutting the bark and in trimming infected hut unimportant branches, the poison-
ous solution (1 part mercuric chloride, 1 part mercuric cyanide, 300 parts glycerine
and 100 parts water, all by weights) should be unsed in cleaning the tools. On
the cut out cankers, a coating of Bordeaux paste is also recommended by some. All
diseased bark, twigs and wood removed should be burned. This treatment can
prohubly he best done in winter when there is less danger of spreading the diseasc.
Where the trouble is confined merely to killing the young twigs early in the
summer after blossom infection, it is doubtful if one need to go ta the trouble
of trying any remedy.

Periwinkle (Myrtie)

Black wilt, Undetermined fungus. Early in the spring of 1932 we received
injured specimens of [“inca minor sent from Long Island and later in the season
came complaint from Stamford in this state where the trouble had been noticed
for two or three vears. At first we thought it was due to winter injury since
there was no cvidence of a fruiting fungus on the leaves and in many of them
no mycelium. In August after examining specimens from several places at Stamferd
and later in a Bristol nursery, we came to the conclusion that it was an obscure
fuingoys trouble.  Some of the leaves and the younger stems died prematurcly.
They turned a blackish color in contrast to their normal green. \Where the leaves
were killed by a girdling of the stem they evidently were not invaded by the
fungus and merely furned a light-brown color. The leaves on the stems in some
cases died from the base upward while the other leaves showed no sign  of
infection at that timec.

The only fungus we could find at first was a Phoma-like one with very small
pyenial spores on some of the old dead stems. After leaving the injured leaves and
stems in a hell-jar for some time, however, & fruiting stage of a Phyllosticta
(P. winor) with larger, hvaline, ovoid to sub-globose spores. 7-10y by 6-7.5,
in size was seen on some of the leaves and this also was found in October on
the old dead leaves at Bristol. At the latter place we also found on some of
the leaves dark-colored spores of Sphaerepsis Fincae in somewliat similar bt
larger pycnia. Both of these fungi are under suspicion but further work needs
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1o be done to determine whether eith_er of then was theB ca&:sc ;Ibngiin:{g;blieﬁ
e believe that several sprayvings with _potass;um-.o}eate {)tr ezp.th,t lif:ewise in

the spring, should be helpiul in co:_rtro]l.mg tlm: trouble. Ffrn}g »,ne\\\' in'fe‘cted

advisable to remove all the dead reiuse in the fall :md’ cut off vag)

growth that appears the next’ season even if the plants are sprayed.

Persimmon

Scab, Fusicludimn Levieri While a few apparently naﬁl"e SDCC"“('“Sc?éltfz;g;m;::f
irgiit i is g ig int, we have never » any
sirgintana are in existence at _L1ghth‘0use Point, A ] X
d?sguse on them. However, this species and tdhe Japanese perszr;?c:;:,e Il):tp:;\:?eﬁlé
i ivate 5 in nurseries. Ja L
are also occasionally cultivated on estates and n ! : apal
d:'si::mmn and on some of its crosscs with the native species, “ef have fl e;:el\;e(l
Il']rom Dr. Morris of Stamford, in two different 5-eal's,l§pe¢;11nrlas ol a lt’:il ctlg tlsm;
ha ace : Fusicladium. This fungus 15 sumiar the
that we have placed under the genus diu i gus 15 Stnlar to L
sinee 1t s 'S evident superficial mycelium, jus v :
apple scab since it shows as an ceal point.  The spots on the leaves as
f epidermis, radiating out from a central pont. ‘lhe spo n A0
?Jer?hlgv l:ns were from 2 mm. to 10 mm. in diameter, chiefly circular in s]hapg an‘(:
bf' dark or purplish color. The mycelium was largely confined tnlt‘rf: ‘_lll;l'ﬁv
;-Jlrfaz.ice‘ of the leaves and the exposed spores were lanceolate, rarely 15 1%.11_ 4
c:Jrved one-septate, chiefly 20 by 4-5u in size and about the length of the clustere
sporophores. . .
hpff‘rwg species of Fusicladium on Diospyros have heen rep?rtt?zsefrgtl?d Jggéllérgif»
i ;. Di 'y av specimens of th !
Caki and F. Disspyrae, but we have seen no s
I}'\\.(:l:’igi;iln no desc,;iption of them, so we caunot say whether th'ctivdﬂll)e' {lllitn:st
or\whether our specimens agree with them. Another species was described by ’ci(rﬁenAs
in 1900 on D. Lotus from the Caucasus and named F. Legieri and our spe mens
seem to agree fairly well with his description éhom}gh we (I;ave 1?c°<:'1§-f)eiw?)e?ndriuﬂ
i and Berkeley and Curtis named a specimen, L ‘
that region. On the other hand € L  han SO, BB
; 4 ; g Aiken, South Carolina, on D. virg » bu
ri, collected by Ravenel trom A , ) n - Tirg ¢ |
'D[;a;fgn;]y gave no description of the same, This was issued hy Rd\epe[ll_vl_a}lul;;z
:.‘Vls)fccati Amer. Fungi no. 588 and later sent by lurzilJ to three ?thek mﬂ:eé(uéré
“issued it i iccati Myce. Uni, no. r282; Roui ,
also issued it in exsiccati (de :I'hu§men, J 12 1
}yl};]?gid éall no. 4505, Ellis, N. A. Fungi no. 834). [['he ra(}l)mttn}tg_:ng]/ge?g:g;naﬁ?l
: of imens resembles that of ours but it is Jon
the upper surface of these specime j B e
here were no spores that we cou ], Sace
the spots are nuwch jarger and t Ve [ paccardo
i 1 a tlv gave no description o is par
does not recognize this genus and apparentls o O A D eaily
i Vi 3 hand we, therefore, place our [ungus, prc ) g
species. With the data at N LSt e our s, provisionaly.
{ 1 hew species to the
a8 above, with the assumption that it is also a v ) Late
M]‘Dg;vef\rigrris thought that this fungus might have been respcﬂ'nsg%);ebr;?:;utsl;e Ol?a:iel:
ing D ' i is does not seem proba
artly shed early in 1932 but this ¢
g;g]aﬁ-er?:lv “slight injury caused. If necessary the fungus should be controlled

hy spraying as for apple scab.

Phlox

Leaf spots, Cercespora omphikodes. Seploria divaricata, S. Dnt;){mr)mhlz, ‘}l\\;
have found t‘he first fungus not uncommon on the leaves, a‘pp?rent_\ Ftare%‘-/nsséu;
on the stems, of species of phiox of the type of I?Mn.v panicu atalor [1 squ ““
oiten \\:hm they were not doing very \\iell. ) Yt'lct 1p-]1;:ost Sf)as\?e tl::ve u;]a?:ilsmo.&

1 | 01 1¢mnjuary, i N
abundant as to account E(_)r. much W :
B?tits?o obscyre insect or drought injury in SllCl'l _c?scm tI‘hc srl)ots arxcrp?i[s];n?)gf—:i?;

i : i i ally with a whitish center and a p ? der.
size mewhat subeircular, usually enter ; _ -
11”0\‘\':\11’ the color of the central part may vary _thh 1tslage o1 comlhhon S::c;
in herb'lr'ium specimens it often shows darker. While thcsctspotshn;a;. !)e C;:];se?xt

< . - - I . 0 ‘en _

: p failed to find the fruiting stage but w :
on the plants. we have oiten § 3 se bt when present

it show idiop septate, slender spores as a 1t

it shows the conidiophores and . i “icct Tuneus apparently
i the jeaves. This imperiect fungus o it
rowth chiefiy on the under side of J . et T pparently
Eas not been connected up with any Ascomycete and also needs further attentiv

concerning its life history.



The second fungus, Septoria dizari
b ia divaricata, also seen here on Phlox 7
LS50 . $ ox panicul
‘pi!rhoill){as’t;llysglost(; c:g };.h?'éﬁa.ri;catp, prc;du:es somev;;hat similar but often nfo:,; irg;Zu?:?
; : y s mmperiect stage shows as small, black dots ,
' , 1 ge g em
;::ct\':'eritzxfs‘:fss..?c?f0:‘1"351’?;(‘1&:}'?3”%. [E-eporfodh m Eﬂn’s country by hotanists, incﬁiﬁ?ﬁg
t . ilogis of Europe, but Ellis and Everhart, wi :
it us that, later described it as a ne\’ jes 1 allar g oo, Cebotted
i , S as w species having smaller and | i
septate spores. Its asco sta i o s e
A S . ge apparently has not hbeen discov ;
L;frfl._qual?gzs is lsaxg to be Leptosphaeria Phlogis. o] g
t1lis, who with Everhart pamed both of the Se ] i ]
_ ot ptoria given | ; ;
l\l‘xo;%!:lt _th‘;t Itjhe_cme on P. Drummondit, called S, D-rmmnongir'. r\ifaswg?étiszédi??é:i:
.lh.anhﬂ::‘ﬂtg y]::ts somewhat larger_sporeg which according to him are still smaller
carefully Engflgh ut‘(;OPg:élidS. ﬁht!}c‘)_m.r. We have not studied these three ‘spe-cies
! 3 ) e whether or not they are really disti '
list the two species here on th 0 : o b el S d
I ‘ x ese two hosts and there seem to be i 3
m’It‘;k size¢ of their spores and ofw the spots they make on their h?)(s)?;('i (iffcrences
w ;: }t)l:ef;ltment bce)'f these three fungi would be the same. Even if the mature
lrutﬁ)iSh :I:gul,:i‘)tbe de;ﬂfgsg&i izn];ilee follcll d?tad !f]a\_resc,l the jnfected plants and their
I i ¥ all atter their death. We also ay
g with Bordeaux, starting on the vou 1 ing and copecting Lf
, 1 I i i
necessary up to about hlooming time. o WS R s ] S

Potato

" ]is;htg!?:’l;zt? P:r_\('j!oﬁéuhﬂm infestans, Not only is this the most scrious but
st - noted of all the potato troubles, si i ' me i
B B0 il e po , Since it once caused a famine in
I d. past many individuals and even gover i
mvestigations to determine its cause and g ey e L o
i : 5 s control.  Fortunately i
it- occurs lightly or not at all in the normall T, ey B
c ] at y dry seasons though i t i
especially -in the north, it may hecome very d ivi Eis Mow. definitely
Y s oo ,1_5 » ry destructive. It is now definitely
¢ to a downy mildew belongin .
| why g to the Phycom 5
:]hough at one time there was great dispute as to the cause. [n this s)t’ate ﬂceifgz
v::\e f:‘?é)::g;z: fl(;] tlt]c dﬁelcl]s before tl;e first of July and then only in seasons
r its development. If the season is d
late in the summer, it ma show . Season is dry or wet weather comies
] ‘ y not show until late in A t
The fungus usuall ' i art i fore It 1o comemomot at all
! y gets a fair start in the Helds before it is i
1 e1dl: $ commonly noticed
and thf;n, with cloudy damp weather or continued rains, it seems Sll(-ld('I:ll' t‘
apgng into prominence throughout the field. e
spre!;lﬁlslnt‘ﬁ:gt;:}: (t).;ecotl};dml stage is devebllnpcl:(d i:hieﬂy in the leaves and its mycelium
‘ 1ssues causing a blackish rot, wh ret jvel
brown when dry: it may i rot, en wet, but shriveled and
2 y mvade the whole tip of the voun ]
1 1 Yy stems 5
:«]efhﬂet- or_ pz;rt ?f‘lt a.ccordmg to thebweather conditions. ’l‘ne%nvcc]iumo;rn {:;:
thf-?:rugel: ;;;;cl;tzmaotrersnsinltsth:xter};al c_omd}al}spores by developing f}uiting threads
th epidermms of the leaves. These ¢ I y
as a whitish or {rost-like growth on th id N
i e under sides especially at the j
of the diseased and healthy tissues. Tl e similar fungi. shoud
. 1es. he mature stage, like similar fungi, sho
;Jevelop ,conspncua}us, round, resting spores -within the’infected tissues %)ut Ih:s!tt']
;;\;‘;ﬁgl}:r licjlzr:‘esundﬂ;ntj\nle;lca and apparently it is doubtful if they have -
! . rever, that such a stage may exist was proven by t i i
h_lsT}ear]_\- cultures of this fungus in artificial media years :E.)go. (Fig. 4%6) wrer
. e _man}rllcr by which the fungus carries over the winter and infects succeedin
c;opj_ lls troug'h the perennial mycelium in the tubers which reproduces thg
nidia stage when the seed pieces are planted in the field. According to the
t‘:;n;‘f;s otlzmon t];ese c_c;mc:,:adare washed from the tubers into the soil, germinate
m the usual motile hodies (or similar ones are , i
> ] 3 E produced from a st -
::bc:gﬁ:‘g oq%omt?l stagte) wh1§h ERVCHttIEl“y infect the leaves when theymcolxl::c
with the wet ground. arely one finds plants in whict
. 5 h th
l;as grown up the sides of the young shoots and fruited there hut this edofe‘;migi
”eem‘ to l?? the usual method of field infection. From the primary infected plants
; ifce:‘ol;;dm frtl}dufgeiji UnTtlhem are hlown or carried to other plants and grac?ualhv
niect the whole feld. 1ere seems to he a certain a y
) d q ge before the plants beco
generally infected since we have seen older, badly infected plzmtsp ac]ljbacjenct n;;
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vounger plants that failed to become badly infected until they reached about the
zame stage of development. The chief injury to the potato is not only the
premature death of the vines, befaore they have produced a full crop of tubers,
hit often zlso the loss of the tubers after their production through rot. The
fungus in this case is merely instrumental in opening the way through killing
the outer tissues and thereby admitting the soft rot bacterial organism for their
general decay. See page 300. )

There seem to be no very desirable varictics that are resistant to this disease.
The first step in control of the disease is to secure seed tubers f{ree from the
diseasc. The disease on the tubers is shown as a dry, reddish-brown rot, often
somewhat sunken or pitted. All such tubers should be rejected in the sced cutting.
However, mercly selecting absolutely free seed will not suffice, since if the
ceason is favorable the disease can be carvied into the field from diseased plants
even from some distance. Spraying, therciore, is the commonly accepted treat-
ment for blight years, especially with late potatoes. With early potatoes in this
state, since the blight does not cause serious injury more often than once in three
or four years on the average and since these potatoes are commonly dead before
it appears, it is not the general practice to spray for this trouble.

\With the late potatoes the spraying with Bordeaux mixture should hegin the
last of June to control, with an insecticide, the potato bugs and to cover the
lower parts of the plants that will not be so easily reached later on. The sprayings
chould be thorough and applied often enough to give a good, continuous coating on
all parts of the vines. - This can Le done with a 4-4-350 mixture or hetter and less
frequently with an 8-8-50. Hand spraying can be done most efficiently in smail
ficlds or gardens but the use of a power sprayer is now considered necessary
in the larger ones. Dusting witll Bordeaux is advocated by some but so far we
have not had as good results with this ar any other dust or spray as with the
hame-made Bordeaux spray

Raspberry

Leal curl. This is one of the virus types of disease that have recently been
investigated on raspberries, showing chiefly on the red varieties. It has heen
proven hy different investigators 1o he cansed by a virus that can be carried
by certain aphids from the diseased to_the healthy plants. We found it abundant
in our Experiment Station patch of Cuthberts during the last three years. The
trouhle is somewhat similar in nature to the mosaic discase on the sume plants
and the two were at onc time confused under the general term of yellows.
The leai curl can be told by the morc stunted, stiffer plants, being most cvident
on the leaves. The leaves especially are stiff, and curl downward and inward
from the tip amnd margins, and thus cause more or less puckering at the veins.
There is also a tendency for the leaves, petioles and upper internodes {0 he
shorlened. The leaves often are of a (eeper green color though along the veins
they may have lighter streaks but there is no distinct vellow-green mottling as
in the normal mosaic. i

Our somewhat isolated experimental field, in cooperation with the U. &
Department of Agriculture, was started in 1926 with tnspected plants said to be
free from mosaic. Unfortunately onc iot, which was received in the best shape
and made by far the best growth when planted, before the end of the first year
hegan to show some mosaic. Twice each year jeaf curl and mosaic plants
in the patch have been removed to sec if this was a practical methad of
control. No leaf curl was scen the first year and it has only been during the
last three years that it has been prominent, gaining cach year until in 1931
two hundred twentv-one leaf-curl plaots as compared with two hundred fifty-three
mosaic plants were removed.  Whether this is an indication that Jleaf curl is
merely a more advanced stage of mosaic, somewhat as curly dwarf is to potato
mosaic. we are not prepared to suy. We can state, however, that from its insig-
nificant beginning in this case the leaf curl became a more serious trouble than
the mosaic. The experiment was ended at the conclusion of the 1932 scason.
See further statement under Mosaic.

‘Mosaic. Like the, leaf curl. mosaic is most serious on the red varieties and
is especially comnon here on the Cuthberts. Tt, too, is a virus disease carried



by aphids from ‘the diseased to the healthv plants. Its chief characteristic is the
vellow-green areas in the normal green leaves, thus piving them a mottled or
mosaic_effeet. Sometimes this mottling is more evident than at other times and
when faint one needs to shade the vines from the strong sunshine to sce it hest.
Tt is usually more evident on the vounger leaves than on the old ones. At times
the old leaves are normal whiic those above arc mottled, thus indicating their
recent infection. In time the virus spreads through the plant and even the young
sprouts from the underground runners mav eventually develop the trouble. This
makes it difficult to eradicate the discase since these rootstocks are rarely entirely
removed in pulling up the infected plants. One needs also to distinguish it from
vellowing of the lcaves, especially the older ones on the old canes, that is due
to drought or insufficient fertilization.

In our experimental field already mentioned, we had in general an increasing
number of mosaic plants each vear up to 1928, but after then a wvsually decreasing
number, despite our efforts to lessen the trouble by removing the diseased canes
and sprouts twice ecacn vear. The following data indicate the number of diseased
(hoth mosaic and leaf curlY plants, including both mature canes and sprouts,
removed each year:—in 1926 there were removed 180: in 1927, 290; in 1928,
1211 in 1929, 644 in 1930, 720; in 1931, 474; in 1932, 24] (removed only once
in 1931 and 1932).  As stated under leaf curl onc nf the four lots from different
sources hegan shortly after plantine to show some mosaic plants.  The other
three lots. planted a weck or two later in dry weather did not do so well and
many of the plants died from these adverse conditions so they did not fill out the
rows especially at the higher end of the land. At the end of the first vear at least
one hundred and seventy-two mosaic plants were pulled out of the poorly inspected
lot while in the other three well inspected lots only cight plants were removed.
The wet vear of 1927 was very favorable for aphids so that the next year in-
fection showed up very prominently. At the end of 1931, while there were about
the same number of plants that survived the first year (about two thousand
plants), there had been pulled out during the six years practically thirty-five
hundred plants and sprouts. The practice had Deen, however, to encourage new
sprouts frec irom the disease to come in where the old diseased canes and sprouts
had been removed. At the end of the experiment in 1932, there were 1411 healthy
plants. 147 dead ones and of the discased ones only 89 showed mosiic as compared
with 152 with leai curl.

On the whole this cxperiment does not indicate a practical solution for contrel
of mosaic and leaf curl by removing the infected plants. However, it does
indicate to the writer that the grower should strive to obtain inspected plants
as free as possible from these trombles and that they should be planted in an
isolated field. The grower should then watch carefully for the first signs of
these troubles and destroy infected plants as soon as they appear.  This shou_ld
he kept up until the number removed gains considerably when it can he dis-
continued and the pateh be allowed to remain as long as it is profitable financially.
\When it hecomes unprofitable. the owner should start again with other inspected
plants in another isolated field.

Rose

Crown gall, Bacteriim fumefacicns. This bacterial disease on most of its hosts
shows as cvident, swollen growths usually at the bottom of the stems or on the
ronts helow the soil.  These swellings are generally semiglobose and vary from
about one half an inch to three inches in diameter. There may be only one
aall at a place or several may bhe close together. At first they arc fairly soft
and usvally on herbaceous plants they remain somewhat soft hut on woody plants
they become hard through the infection of the woody tissues. Cross sections
of the galls shows a mixed arrangement of the different tissues as contrasted
with the normal regular arrangement. In the different hosts ou which crown
gall has appearcd m this statc most have been on woody plants. In one case
we found it on the tap root of the mangel and in another furming curious dis-
tortions on the base of aborted or stunted stems of greenhouse sweetpeas. Arti-
ficially, however, we or Dr. McCormick have produced it on seedling Norway
maple and several herbaccous plants, such as Bryophyllum, geranium, string bean,
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tobacco and tomato. The iollowing is the list upon which the crown gall has
been found naturally in the state, mostly in the nurseries: apple, bittersweet,
blackherry, chrysanthemum, Euonymus, grape, honeysuckle, mangel, mockorange,
mountain ash, peach, pear, plum, poplar, privet, raspberry, rose, sweetpea, willow
and Wisteria. (Fig. 50.)

It is a question just how much harm this trouble causes to the infected plants.
Nursery inspectors usually throw out any infected plants, chiefly because of the
damage the crown gall has caused in the south. Here in Connecticut,” we have
seen no orchards that have suffcred from this trouble. We have on two occasions
examined apple trees that had crown gall when they were set out but, so far as
we could tell on later examination, they had suffered little injury. It is possible
that this trouble becomes more injurious in blackberry and raspberry plantations
but we have had no complaints. On herbaceous plants and the less woody plants
like the grape, the galls die prematurely and gradually disintegrate and so show
at least local injury. The most prominent of all the infections that we have
seen have been on certain varietics of roses (Rosa sps.) in greenhouscs. In
most cases we Delieve some injury occurs to the vigor of the stems and the
general production of blossoms. In this host the galls break out any place on
the stems but often occur at the cut ends. Some believe that the growth at
these cut places is due to embedded crown gall strands that reappear at the new
callus growth, and others that these surfaces are reinoculated by the germs on
the shears used in cutting the stems.

We recently tried an experiment to test these two theories. On one bench
we dipped the shears, each time before cutting, in a receptacle containing a
saturated solution of corrosive sublimate and then wiped them off with a towel.
On the next bench we let the men trim the roses after the normal fashion. This
was done with both benches at the end of the blooming season. From the experi-
mental bench we removed 570 galls from 306 plants and, as at least 40 more
were removed a short time before, the plants averaged two galls to each plant
and one had even eight removed. These varied from a very small size up to
two inches in diameter. The check bench had 408 plants but we did not count

‘the galls the men removed from there but presume it had fully as many per

plant. Six months after removing the galls from the benches we counted 65
galls (or 21 to each 100 plants) on the experimental bench and 164 galls (or
40 to each 100 plants) on the check bench or about twice as many per hundred
plants. Eleven months after removal there were counted 170 gails (or 56 to
each 100 plants) on the plants on the experimental bench as compared with
280 galls (or 69 to each 100 plants) on the check bench. On the whole these
unusual precautionary measures did not yield extra good results on these badly
infected plants. :

Leaf blotch, Actinoncma Rosae. This is a serious trouble with certain varieties,
especially of greenhouse roses. It shows as purplish, circular, evident spots on
the leaves usually a quarter to half an inch in diameter when mature. If abundant
the leaves turn yellow and drop off ‘prematurely. The radiating mycelial threads
give rise to rather inconspicuous fruiting pustules on the upper surface of the
leaves. On the old dead leaves an Ascomycete, Diplocarpon Rosae, is "said to
mature in the spring but we have never collected this stage. In the greenhouses
some growers report this as the chief obstacle for successful production of certain
varieties, One grower reported Premier Supreme as the variety he had the most
trouble with while Templar was next and Briar Cliff was the least injured.

We recently tried spraying Johanna Hill in a greenhouse during the off season
just after the plants were started again for new growth. We used Bordeaux
on some plants and on others potassium sulphide, both with a sticker of potassium
oleate. On these plants twelve sprayings were made between June 10th and
September 10th. When the blossoms began to be picked abundantly about this
latter date the spraying was discontinued. During this time the watering was
kept down and the disease did not spread much even on the checks. With the
start of blooming the subsequent frequent watering, or dusting as it is called,
not only started the vigorous blooming but also the spread of the blotch. The
frequent watering of the susceptible varieties, while it may be necessary as the
grower believes for successful production of blossoms, is the chief cause of the



spread and serious injury by the blotch. This was shown b i i
other susceptible varietics in the Station’s drier greenhousey gl;xoe:\én%hgnliloigg
failed to bother though the bloom was not as great.

We believe that in between these extremes of watering the careful grower
will ﬁn_d the best results in the end. It might also pay to spray once in two
weeks in the off season, as we did, provided that the whole house is treated
since in our case we used only a few of the bays in a large house. For roses
out of doors, we recommend, as in the greenhouse, the removal and burning of
the old leaves, in this case in the late fall, and then in the spring and early
summer several sprayings with Bordeaux before blooming time.

Rutabaga

Bacterial black rot, Bacterium campesive. This is the host e ]
upon which Pammel first described the disease in 1895 a]tho&gll'in{’:s;‘sang:'”il’(ifé’:'ﬁ
on a number of cruciferous plants. We have found it in this state on cabbage
cauliflower, kale angj rutabaga. On each of these we have seen it several times’
though rarely causing serious injury. The most serious case was in 1929 on
cauliflower, where the grower had planted about fifty acres and did not get
a fifth of a crop, chiefly due to this trouble. As in other years the trouble \gas
due to an unusually wet season, in this case late in the summer. The trouble
often starts as a wedge-shaped vellowing and then a wilt at the edge of the leaves
but the chief characteristic is the blackened bundles that carry the water and
food and along which the invasion of the bacteria proceeds. The infections
9sua11y start at the edge of the leaf in the little drops of water that adhere there
in damp and aark days and the bacteria work through these into the intercellular
spaces and pundles within discoloring the latter. In time a soft rot may occur
in the thickened tissues, as in the heads of cabbage and cauliflower and in the
roots of the turnip. This is due to the invasion through the injured tissues of
the soft rot organism which follows this more parasitic species.

A§ the ‘Eropble occurs so infrequently, it is difficult to control. One should be
afraid of it in wet vears but after its appearance it is tog late to do much good
We have an idea that insects are instrumental in carrying the germs, especiall);
thrips in the special case we mentioned. Care in selecting purchased plants or
of their growth in seed beds should he exercised. The grower should practice
rotation with the related crops on which the disease may occur and never use
land for them on which the disease appeared the year before. If doubtful about
the seed, this should be treated since the germs can be carried in this way. We
treated cauliffower seed two years for a grower who experienced this trouble
the year previous to our first treatment. He had no trouble the two vears the
seed was treated but he rotated his crop chiefly to new land and these fwo vears
were dry rather than wet ones. We soaked the seed in these cases for Afteen
minutes, using corrosive sublimate 1 to 1000 on half the seed and for the other
half in formalin 1 to 250. The seed was dried immediately after treatment.
There was no ill effect on the germination of the seed in either case as compared
with the untreated seed. :

Mosaic. We had recent complaint from a Meriden farmer of a trouble to his
rutabagas that became worse in succeeding seasons, since he saved certain of his
roots for seed plants. Dr. Dunlap, who investigated this trouble, found lice abundant
on the plants in the field but also a more or less definite mosaic mottling of the
leaves. By greenhouse experiments he was able to prove that it was a true mosaic
t_rouble,_rat}]er than gm;rely lice injury, by transferring the disease through injec-
tions with infected juice from the diseased plants to both healthy tobacco and
rutabaga leaves. See Tobacco, ’

Spinach

Damping-off, Pythium debaryanum, Rhizoctonia Solawi. We have placed these
two fungi here for general discussion since they are the fungi that are usmally
responsible for damping-off of a great variety of plants in cold frames, hot beds
greenhouses and gardens. They act in much the same way, rotting the seedling’

-~

near its base, causing it to fall over, wither and scon dry up and disappear. If
a lot of seedlings are killed in one place, their destruction is more evident
especially when they are grouped together. These fungi also cause injury to
mature plants, especially in the case of the Rhizoctonia.

For seedlings grown outdoors for general farm crops, we have tried dusting
and soaking the seed, treating the soil in various ways and spraying the young
seedlings and we are not yet satisfied to recommend any general preventive treat-
ment along these lines. The best we can do so far is to state that the seed
should be good and not planted too early or deeply in the soil and then leave it
to the grower and the Lord that the rain is just right jor rapid germination
of the seedlings and not especially favorable for the development of ecither of
these damping-off fungi. We treat each fungus separately and then give the
method of limited sterilization of soil in seed beds and greenhouses for their
prevention :—

Pythium, on the whole, we have seen more frequently on its hosts in hot beds
and gardens than in the greenhouses, this being especially true of spinach. This
phycomycetous fungus is usually found in its white, non-septate, mycelial stage
running on and in the tissues near or under the ground, usually rather incon-
spicuously. Later it develops in these diseased tisswes its round, single, oospores
(usuaily less than 25u in diameter) with a free oogonial wall, in greater or
less abundance to perpetuate the fungus. Very similar to these oogonia are
thinner walled, temporary sporangia producing zoospores that spread the disease
temporarily but which we have seen much less frequently. As a damping-off
fungus, we have listed it here on the following seedling plants: beets, cabbage,
cucumber, lettuce, muskmelon, pansy, pepper, pines, spinach, stringbean, sweetpea,
tobacco, tomato; and as a rot of the roots and other parts of the more mature
plants, on celery, pea, sweetpeas and tobacco.

Rhisoctonia, as with Pythium, likes dampness for its vigorous development but
it often causes more harm when developing in an acid soil, where we have found
it causing abnormal injury to unusual plants. It develops a larger and more
vigorous mycelium that creeps over the exposed tissues so that it is often evident
to the naked eye. At first this mycelium is colorless, at which time it seems
to cause most of the damage, but in time it becomes more or less deeply colored
reddish-brown. Often the threads are bunched together into strands which seem
to aid in pulling the fnvaded plants together as in grasses. Another characteristic
is the position of the septum that separates the side branch from the main branch,
this heing situated just above the base of the side branch. In the dampx_ng—off
plants no spore stage is found. Not only does this fungus cause a damping-off
of seedlings but it also frequently causes a rot of the mature parts of the plants;
for a list of these and a further statement concerning its life-history, see Potato.
We have found it causing damping-off on the following seedlings: barberry, beets,
cabbage, egg-plant, Boston ivy, lawn grass, lettuce, pepper, pines, radish, spinach,
sweetpea, tobacco, tomato, white pine, yew. No doubt there are many other
seedlings to add to this list.

Treatment to prevent damping-off, as given here, is for a limited area of soil,
as in seed beds, flats in greenhouses, etc. In the first place, one should be careful
in watering; use just enough water to germinate the seed and aid hardening of
the seedlings, for after a certain age there is little danger of trouble from these
fungi. For that reason many growers plant their seed in soil not very rich in
humus, using a sandy soil and even a coating of pure sand on top in some cases.
After certain plants have passed the damping-off stage, they can be transplanted
to a richer soil to stimulate further growth before they are set out permanently.
1f one has trouble even with this method he can try sterilization of the soil.
However, even with this treatment, he needs to be careful of his watering of
the seedlings. We have tried a great variety of methods of sterilizing the soil
and spraving the emerging seedlings, chiefly with beets and spinach, and we find
the best method to date to be as follows: Use at the rate of one pint, or 16
ounces, of glacial acetic acid in 10 gallons of water, or one pint, or pound, of
formalin in 6% gallons of water and gradually sprinkle either of these fiquids
over the soil at the rate of two quarts to each square foot; cover with boards or
cloth to keep in the fumes for a day and then expose to allow their escape; do
not plant the seed for 14 days after treatment.



Downy mildew, Peronospora Spinaciae. For a number of vears we looked for
this fungus on spinach without success and then accidentally ran across it in 1915.
Since then we have seen it many times, especially from 1923 to 1926 when it
became epidemic in fields around Westport and Stratford and to z less extent
at Wethersfield, Hartford and New Haven. It forms definite, yellow spots on
the leaves on the under side of which in time appears the conidial stage as a
grayish to purplish-tinted growth. The conidiophores produce the evident woolly
growth while the spores formed on their ends give the violet or purplish- tint.
We have not seen the oospores that should appear in the embedded tissues but
possibly these may develop in the old dead leaves.

While we give the downy mildew here under the specific name (P. Spinaciae)
derived from its host's genus (Spinacia) and to which it is said to be limited
by some authorities, we are doubtful if it is really distinct from the species
P. effusa, found here commonly on the related weed known as Lamb's Quarters,
which readily produces hoth the conidial and oogonial stages. We tried in 1925
and 1926 to infect these two hosts with the conidia from their own and the other
host but were not successful with them when the conidia came from the opposite
host. However, we are not certain that this never occurs and we need further
work to see if this also holds true with the germinating cospores before we
can decide whether or not they are really distinct.

While a good deal of damage was claimed from the fungus at the time of
its epidemic, we found that in reality the giut in the market with imported spinacl,
thus cutting down the price, was partly responsible for the failure of the growers
to market some of their own product, thus at the same time increasing the amount
of damage the mildew caused.

We tried during these years various experiments to determine which was the
best way to avoid damage from this disease. We grew many varieties from a
number of sources to see if any were exempt from the trouble, and while we
found considerable variation in the amount of mildew that appeared on them
this seemed to be due to accidental infection rather than to any varietal resistance
to the disease. We also treated the seed and soil ‘and tried various dusting and
spraying experiments on the voung plants but none of these were effective enough
to recommend them as a method to be put in practice. In one experiment mulch
paper was used just after the scedlings appeared above the eground to prevent
their leaves from coming in contact with the soil in their later growth. This
was done with the idea that primary infection might come from germinating
oospores in the ground and that this would be a good way for its prevention.
This, too, was not entirely satisfactory.

As a result of all of our experiments, the only suggestions that we can make
are: Ist, yearly rotation; 2nd, continued early destruction of the Lamb's Quarters,
on the possibility that the oospores produced in the infected plants carry the
fungus over the winter and may be a source of spinach infection the next spring.

Tobacco

Fertilizer injuries. These may be due to two general causes; namely, when
the fertilizer comes in direct contact with the tissues. and burns them: secondly,
when there is a certain element needed by the plant the absence or scarcity of
which causes a more obscure trouble. In the first case we frequently in our survey
found injury in the seed beds due to the careless use of fertilizers on the young
plants. This came from scattering the fertilizer on the leaves, especially when
moist, and then failing to wash it off thoroughly at once into the soil. As a
result 2 burn of the foliage, a white spot or a more general irregular injury,
appeared. There was a term, yellow-chit, applied by certain growers to an obscure
trouble which showed as a decided vellowing of the very young leaves and bud
but which was usually later outgrown. We could never really decide if this was
due to slight injury by the fertilizer sown over the plants or to cold bordering
on freezing. In the fields, where fertilizers were used too strong or too close
to the roots of young plants, injury sometimes resulted that was difficult to
distinguish from the brown root rot described previously.

The other type of injury, due to the scarcity of a certain element that is
essential to the normal growth of the plants, was seen chiefly in field tobacco.
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For instance, lack of nitrogen, shows in a less vigorous growth and yellowed
foliage of the leaves. During the war when potash was difficult to obtain, tobacco
growers complained of poor tobacco, especially where no manure was used and
fertilizers with very little potash in them or none at all. The tobacco was less
vigorous, the leaves yellowed at the tips, and between the veins spotted and
puckered. More recently the soils department of this Sta’uou_ has shown this
deficiency of potash in experimental plants by their smaller size with lower, thicker,
puckered, white-spotted leaves with downward curved tips. The‘ trouble gradually
progresses upward to the later leaves as they mature. Deficiency due to lack
of magnesium, known as sand drown but more common further south than in
this state, is shown by similar poorer growth with white or yellow areas between
the veins of the leaves but without the puckering and curling, In this case the
trouble is apt to occur here when only certain artificial fertilizers, without
magnesium, are used, and the deficiency of the magnesium is shown by the stealing
of this element from the lower leaves to supply it to the growing leaves above
resulting in the spotting. In time the leaves above may show similar spotting.

Mosaic (Calico). This trouble on tobacco was first called to attention in this
country by Sturgis in 1898. He did not determine its _method of spreading and
did not believe it was contagious or caused by fungi, insects, nqmato_des or ap-
parently by bacteria, He favored the belief that it was a physiological trouble
due to certain weather and soil conditions. The writer in 1906 first Legan ex-
perimerits 10 prove that its spread was due to handling diseased and then healthy
tobacco as indicated by certain experiments of European investigators. It is
now known that the juice of mosaic tobacco plants contamns a virus so that the
disease can be communicated to healthy tobacco by handling, or by lice thropgh
punctures. What this “virus” is no one as vet knows; evidence 1s accumulating,
however, that it is of a proteid nature. . . . >

The general appearance of the trouble is the same as thh. mosaic _of other
plants already described, namely, a distinct ye]low-g_reen‘mpttlmg distributed in
mosaic fashion in the normal green of the leaves, When it is bad the plants are
reduced correspondingly in size and weight. The mosaic plants make poor wrappers
on account of brittleniess and other undesirable qualities and so the price receu:ed
for crops is less when this trouble is evident. The top of growing plants showintg
this trouble is called “mottled top” and this condition is due to late infections.
The trouble sometimes shows a little in the flowers also. The new sprouts from
harvested tobacco are often mosaic because of increased infections through har-
vesting. The trouble is not carried by the seed. The disease is not visible in
the leaves matured before infection although the virus may be present in them
later. (Fig. 59. .
dAt ﬁ(rstga go)od many different plants, when found to have mosaic, were con-
sidered to be caused by the virus of tobacco mosaic. More recently the tendency
seems to be to consider these as distinct troubles. We showed in 1908 that the
mosaic on tomato could be caused by the virus from tobacco. We have also
produced mosaic on various solonaceous plants from mosaic tobacco juice and
have had indications that it ‘will preduce mosaic in tl}e Cucurb.ltac':eae., .tho_ugh
infection of- these hosts is not easily produced by handling or artificial injections
of the virus from either tobacco or members of the Gourd family. The mosaics
reported here which are similar to or identical with that of tobacco are on the
following plants: bean (Lima and string), blackberry, clover, c_ucumbcr, dahlia,
eggplant, fuchsia, horseradish, lettuce, muskmelon, pepper, petunia, potato, rasp-
berry, rose, rutabaga, soybean, squash, sweetpea, tomato, zinma. L.

For control, the tobacco seed beds should be watched and if mosaic is found
common on any, plants from other beds only should be selected. If necessary
the beds should be changed to soil not in tobacco before. If a few plants show
the trouble destroy them and the surrounding cnes and wash the hands before
handling other plants. Never pull or set plants with juice on hands from mosaic
plants, Never use old tobacco stems or tobacco refuse on seed beds or spit
tohacco juice on them, and clean out the remaining plants after the setting is
over. In suckering and topping, clean the hands and _tools occasionally so as
not to spread the trouble to lealthy growing plants. In suckering and topping
plants, leave the mosaic ones to the last and then take care of them alone.



322 Connecticut Expertment Station Bulletin 358

Tomato

Blight, late, Phvtophthora infestans. Late blight on tomatoe

. 4 ! 5

in the state by Thaxter in 1890. He reported it here as well av:ais“ ﬁﬁ;inf:m:i
causing damage to both the fruit and leaves, at least in Maine late in the sea'so:{
Sturgis also in 1893 mentions this trouble as “frequently attacking tomatoes also”.
though his statement may have been based on Thaxter's report. Since 1902 the
writer has especially looked for it on this host but faifed to find it until recently
The first specimens _that came to hand were sent by Extension Agent '\’\’i']kinson{
from a farm in Ellington in September, 1928, and on the first of Qctober, 1931
we found a considerable amount at Wethersfield. ' '

In 1932 this disease was again found and this time about the middle of Septem-
ber and from _that time on it became quite evident in the general region of New
Havex_]_and Brxdgepor_t, where we were able to find it in over twenty fields that
we visited. A peculiarity of the disease is that it seems to become prominent
in the late fall, apparently later than on the potato from which we might expect
it to spread. It-appears unlikely, however, that the fungus does spread from
the potato to the tomato since, while it was general this year on the tomato
we had scarcely any reports of blight on the potatoes in the same localities. '

?.'n 193:3, when a careful watch was made for its very first appearance, the
primary infections were found on September first and by the middle of the month
the disease was widespread and finally became more serious than we had seen
it before. The trouble started this year with primary infections of leaves in
contact with the motst earih and the spores developed on these spread the fungus
to the upper leaves and finally to the fruit. We were able after the first out-
breaks to obtain infections of healthy plants (kept indoors) by placing their leaves
m contact with the wet infected earth in crocks for a few days. These ohserva-
tions suggest to us that primary infections come from the i{round through the
fungus in some way being carried over the winter in it.

The fungus appears in its conidial stage on both the 1 i i
}he_ latter case the spores usually develop only when 1-tlge Zi?:si: né]rag;ls B:-]tt};l::
l:mt is_kept covered or in a damp place. We have, however, occasionally found
ic(_e conidiophores and spores entirely within the tissues of the frujt. The fungus
tlllshthe foliage as 1t does on the potato but the chief damage so {far has been
o the fr}nt. Here it produces a conspicuous, reddish-brown, dry rot of the
tissues chiefly of the green fruit. The infected tissues do not change to the
normal red on ripening as do the adjacent healthy tissues. If the rot reaches
some size, it may shoyv concentric rings of growth occasionally. This rot extends
:Eore or less deeply into the interior and may finally become general, involving
the whole fruit in a wet rot when other fungi and bacteria become associated
with it. _So far, as with the potato, we have been unable to find any mature
or oogomal_ stage though we have looked carefully on the infected parts, especially
3;1 tlgzvgaséz andAsetgzgs: ?t di]ﬁerent times of the year and as late as the middle

r. rtificial culture i i
the mycelium and the conidial sti,get.oo, e i G Gl i G

The mycelium is very evident in the tissues of the fruit a
mixed with the hairs on the outside of the seed. This indicalllzgs ctz:)n u‘;eﬂfao‘:mii
may be carried over in rather than on the seed. As yet, however, we have not
been able after numerous trials to get the fungus to develop on the germinating
seeds from infected tomatoes. The Marglobe, so far as we have seen is the
]most seriously and commonly infected variety, possibly because of }ts i)eing a
?te variety. At a certain seed farm we found ctosses of this with other varieties
that were also especially attacked. We have found it, however, on several
other late varieties and on some causing very considerable injury to the fruit.

_Early tomatoes seem, so far, to escape the trouble eve i

vicinity where the later ones become E)nfected. Where ([l]esggs,n sgprlf:;i‘;lgmw?t)l?
Bordeaux_;f done thoroughly, will control the fungus but in this case there
may be slight trouble from the spray attached to the fruit if not washed off when
it 35 sold. As the Marglobe seems to have been the guilty party for bringing
in the trouble, we suggest aveidance of that variety for possible safety in lessening it.
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Tulip

Botrytis blight (White spot) Botrytis Tulipae (B. parasitica). Hopkins, in
his work on this disease at Cornell (Agr. Expt. Sta. Mem. 45) considers it
apparently confined to tulips since, while he was able to infect species of Tulipa,
he was unable to get satisfactory results with other plants except in a few cases
where he injured their tissues before placing the spores or mycelium on them.
In Connecticut we have noticed this trouble chiefly on Darwin tulips’and it was
reported in Bull. 222, p. 480, under the name of White Spot. At that time,
we thought the trouble, first seen in May, 1919, was due to frost or smoke since
no sign of a visible fungus on the injured petals of the Darwin flowers was
found. Since then we have seen this same trouble at various times in the spring,
especially when wet and cool, and with the light shed by Hopkins’s article, we
have been able to secure, through artificial cultures, a Botrytis from the infected
tissues.

As seen by us the trouble shows principally on the dark-colored petals as small,
slightly elongated specks or small spots that more or less fleck their surface.
Similar ones also show to a less extent on the leaves. They are at first dis-
colored or water-soaked but usually when dry show white with a more or less
definite dark border. As remarked before, usually no growth shows on these
spots. In time, however, a more general invasion of the tissues may result with
evidentce of the comidial stage appearing on the dead areas. On the dry, outer
skin of the bulbs, it is said, small, black sclerotia, about 1-2 mm., often develop
and beneath these on the more tender white coats often can be seen small lesions
which may develop further under certain conditions. Apparently this Botrytis
differs from the common B. cinerea, which has also been reported on the tulip,
in its smaller sclerotia.

Tt is difficult to advise treatment for this disease since we have had no practical
experience, (Of course all the rubbish from the old plants, including the soil
on which they fall, should be cleaned off the beds as soon as the plants die back.
Then in the spring, as the plants come forth, it might be helpful to spray them
and the ground with potassium-oleate Bordeaux before blossoming time. Plants in
the spring that show weakened growth or produce poor flowers should, with their
bulbs, be pulled up and destroyed.

White Pine

Blister rust, Periderminm Strobi. Since the wholesale destruction of the chest-
nut by the blight white pine, Pinus Strobus, has become our most valuable timber
tree both in the forests and in the plantations. Consequently we have obtained
data on all of the fungi that have been found on it'in this state. Of the sixteen
species so far determined, we have listed only half a dozen as apparently parasites.
But besides these parasites we have also noticed an even greater number of
injuries due to other causes.

Of all of these troubles, the Blister rust is the most injurious one although
evidently not so serious here as in certain regions where the conditions favoring
its spread are much more favorable, The scientific name given here is that
applied only to the O-I stages that occur on the white pine. The II-IIT stages,
occurring on various species of Ribes, are known as Cromartinm ribicola which
by some writers is also applied to the stages on the white pine. Qur chief concern
in this state, however, is the injury caused to the white pine rather than to the
currants and gooseberries. These latter are species of Ribes of which we have
listed nine, both cultivated and wild, as found infected here. The white is the
only pine in nature that becomes infected in this state. With Dr. McCormick we
have been able to iniect a number of seedlings of other species, most of which
are not normally grown here. These seedlings take the disease in varying degrees
but in a few cases as readily as does the white pine, The most susceptible of these
were two and three needle pines and included Pinus canariensis, P. Pinea, P.
Coulteri, and P. edulis.

In general the rust develops a life history in about the following manner:
Spores from the IIT or telial stage on the leaves of Ribes germinate in sity in
the fall and develop a promycelium on which delicate spores, called sporidia, are
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Willow

Wi?]za‘r,thgns:riaiﬁum saliciﬁcrdmu.,h'l‘his has proved the worst trouble of the
we have ever seen in the state and it has been ever i

h ; ! v 1 maore seé us
1(1:1 so&nc p}?rts of New England and especially so in the Maritime Pr0vincer;00f
1anla a where trees of Selix alba var. witelling have been the chief street and
shade species of certain regions. The trouble was first noticed by the writer

in 1927 (See Bull. 302, p. 43} but it had undoubtedly been present here and else-
where in North America at least some years previously. We have since collected
it in several of the New Lngland states, in many places in Canada and oilce
in England, The continued death of the young leave$ and twigs on the infected
trees during the few subsequent years so starved them that many died. When
first seen by us in August, we thought that the trouble might have been duc to
late frosts, since the fruiting stage of a fungus was not seen on many of the
dead leaves. Subsequent investigations, however, revealed the fungus listed here
as the cause, and cultures and infection experiments proved that this was true.
However, the anthracnose fungus, also described here, has at times been found
as an additional cause. :

The scab fungus in its conidial stage shows when fully developed a dense,
greenish, swollen growth on the lower side of the leaves, particularly on the
midrib and veins. It is somewhat similar to the closely related Cladosporium
fungus which is also often evident hut scattered on the dead leaves as a saprophyte.
The scab fungus becomes especially serious by carrying over on the injured and
dead twigs and thereby infecting the young leaves as they appear the next year.
Many of these leaves it %ills directly and on others, older when infected, it kills
portions or produces spots. Tt scems to produce infection chiefly in the spring
and, with moist weather at that time, may cause wholesale destruction of the
developing leaves. Later in the season mature leaves, especially on healthy trees,
seem to escape the infection to a great extent

This fungus has been associated with an Ascomyeete, Venturia chioraspora,
found as a saprophvte on the old, dead, willow leaves by Aderhold and other
European mvestigators. It seems irom our investigations that the mature stage
is a Venturia and recently Kochman in Poland is said to have obtained the
scah stage from its ascospores developed on infected twigs cut off and wintered
wver under natural conditions. However, he did not obtain the asco stage from
the scab stage in artificial cultures. The writer has made attempts to find this
asco stage in America on the dead twigs and leaves at all times of the year
but so far without success. He did find a certain Venturia on the dead leaves
and Dr. McCormick succeeded from one of the collections in obtaining cultures
from their ascospores which developed not a Fusicladivm but a Cladosporium
stage! However through the efforts of both of us we did succeed finally with
cultures of the scab stage under certain treatments in producing, though rarely, true
perithecia with mature asci and ascospores of a Venturia. The efforts to repeat
thesc results under apparently similar conditions so far have been unsuccessiul.
The ascospores in these cultures were not the same as those connected withl
the saprophytic Cladosporium-Venturia and appatrently not like those figured by
Aderhold on Salix, but more like those figured by him and feund by us on leaves
of Populus.

Through the cfiorts of this Station treatments of the infected willows at Norfolk
were carried ot for threc vears. Considering the fact that the treated trees
were badly infected and many of the large limbs were partly or entirely dead
before any of the sprayings were given, the results were as satisfactory as could
be expected. After the 1930 treatments, the spraying was discontinued and these
trees went backward and were finally cut down, but check and other trees in
the village proper had all been dead for several years. It appears from this
that the spraying must be continued yearly until danger from infection on
the spraved or surrounding trees is entirely past. This is quite a bothersome

and expensive matter that can be followed only when the trees are highly valued
for either their artistic or historical importance, as in the case of the willow
trees in the Evangeline Memorial Park in Nova Scotia.

The spravings given by us consisted of four or five treatments. with either
Bordeanx mixture (4-4-50% or dry Lime-Sulphur (3-56). The first treatment
should be on the dormant trees just before the buds break open, the second on
the voung unfolding buds, the third on therm when one-half to two-thirds grown
and the fourth on them when nearly or fully grown. The fifth spraying, if
necessary, can be given later or an extra treatment crowded in earlier if wet
weather makes it desirable. In this state the treatments would normally run
from the last hatf of April to the first part of June



FORMULAS FOR FUNGICIDES

Bordeaux Mixtures

Ordinary Bordeaux
Lime 4 Ibs, Copper sulphate 4 1bs. Water 50 gals.

This is the strength that has been used for the greatest length of time and
on a great variety of plants. It is what is advocated for most vegetables (beans,
cucurbits, potatoes, etc.) and grapes, strawberries, most shade trees and shrubs,
and herbaceous plants where sediment is not especially objecticnable. Formerly
the lime used was fresh quick-lime that had been slaked before use, but now
much of the Bordeaux is made from hydrated lime that seems to act just as
3ejﬂ“zcien‘ct;y and is easier to handle and keep. Only high quality spray lime should
¢ used.

Weak Bordeaux
Lime 1 1b. Copper sulphate 1 ih. Water 50 gals.
This, or a 2-2-50 strength, can be used where it is desirable to have less sediment
near blossoming and fruiting periods of certain plants, especially of those in
vards and greenhouses. It i1s not so effective as a fungicide.

Strong Bordeaux
Lime 8 Ibs. Copper sulphate 8 1bs. Water 50 gals

Some potato growers prefer this stronger mixture and it apparently covers the
foliage for a longer period.

Making Bordeaux Mixture

Make stock solutions of copper sulphate and lime as follows: Dissolve 50 pounds
of copper sulphate in 50 gallons of water, by suspending in a bran sack. One
gallon of stock solution thus contains one pound of copper sulphate. Slake 50-60
pounds of lime, strain into a barrel and make up to 50 gallons. A gallon of

this selution contains at least one pound of lime.
The excess takes care of waste in slaking, Put two
50-gallon dilution barrels on a platform so that the
spraver can be backed under them. TFor a 100-gallon
spraver put 10 gallons of stock lime mixture into
the lime barrel and 10 gallons of stoeck copper sul-
phate solution into the copper sulphate barrel. Dilute
each to 50 gallons. By using a molasses spigot for
each barrel, the two streams may be run together
through a trough into the sprayer. A large, fine
wire strainer should be set in the sprayer opening.
The above amounts would make a 5-5-50 mixture.
Lead arsenate or nicotine schrtion may be added if needed.

Some growers get good results with the following method: Start filling the
spraver with water, washing in at same time 10 gallons of the stock lime solution
through the strainer. When half full, add the 10 gallons of stock copper sulphate
solution with the remaining water, stirring meanwhile. When short handed, this
method saves time. Half these amounts are used for a 50-gatlon sprayer.

Quick Bordeaux

Copper sulphate can now be had so finely ground that the required amount
can be put into the strainer of the spray tank and washed through with the watcr
without previous dissolving. By washing through the strainer the required amount
of hydrated lime, filling the tank half full, and then washing in the finely ground
copper sulphate with the remainder of the water required, a very satisfactory
Bordeaux mixture can he made directly for use.
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Commercial Bordeaux

Commercial Bordeaux in a dust form can be purchased from dealers for spray-
ing, with and without poisons. The former should not bhe used to spray parts
of the plants to be eaten later. Commercial Bordeauxs are more costly than
the homemade mixtures and often are not as effective. They should be wused
in the amount of water indicated by the manufacturer.

Lime-Sulphurs
Liquid lime-sulphur
Summer spray:
Lime-sulphur ¥ to 1¥% gals. ‘Water 50 gals.

This spray gradually supplanted Bordeaux on fruit trees because of russeting
and leaf spotting by the latter. It is now being largely supplanted by the dry
lime-sulphur for summer spraying because of greater ease in shipping and handling
and less injury to the foliage.

Winter spray:
Lime-sulphur 5% gals. (12 lbs. dry). Water 50 gals.
This is used on dormant trees to kill scales, etc, but is also useful in controlling
leaf curls, especially on peach trees, and also lessens infection of apple scab
where this is carried over on the twigs of susceptible varieties.

Dry lime-sulphur
Lime-sulphur 3 Ibs. - Water 50 gals.

There are now on the market several brands of dry lime-sulphur which, because
of less danger of spray injury and convenience in shipping and handling, are
replacing liquid lime-sulphur as a summer spray, though the latter, because of
its lesser cost, is still largely used as a dormant or winter spray.

Dry mixture
Lime 4 Ibs. Sulphur (fine) 8 1bs. Calcium caseinate 14 Ih.
Water 50 gals.

Mix thoroughly the lime, sulphur and calcium caseinate, and then add the water
when needed. This fungicide is used in this state as a peach spray and to some
extent as a summer spray for apple. It can be bought ready-mixed under several
trade names.

Wettable sulphur, etc.

There are now on the market various forms of wettable sulphur, colloidal
sulphurs, flotation sulphurs, much like atomic sulphur no longer on the market
which had good sticking and fair spreading qualities on smooth surfaces. These
newer fungicides are used as summer sprays to avoid injuries and it is hoped that
eventually there will be found one that will have good fungicidal value, stick
well to smooth surfaces and be generally applicable to a variety of hosts as
has generally been the case with Bordeaux. Use according to directions given
bv the manufactnrers.

Potassium sulphide
Potassium sulphide 3 oz. Water 10 gals.
This is used occasionally in greenhouses where spray is objectionable on flowers
for the market. It was first used chiefly against powdery mildews as were the
sulphur dusts and sulphur paint on the heating pipes.



Spray Spreaders and Stickers

Wiere the spray does not spread over smooth surraces or stick well, various
substances have been used with the fungicides to overcome these difficulties, such
as fish oils, soaps, molasses and resin-Bordeaux. More recently certain forms
of casein have been used. Commercial brands of calcium caseinate are on the
market for this purpose. The value of this, because of increased cost and
slightly increased spreading quality, 1s questioned by some, especially on peaches
and apples.

On the other hand, with such plants as the leaves of cabbage and carnation,
the stems of asparagus and raspberries and the fruit of cherries and plums, the
ordinary sprays do not stick or spread enough to insure protection. Some special
spray or spreader is needed for such plants. There is hope that some of the
wettable sulphurs will solve the problem.

We have found potassium oleate the best sprefder and sticker for Bordeaux
that we have tricd on hoth hairy and smooth plants. It is especially valuable
around gardens and greenhouses, where its increased cost means little, if one
does not object to the evident spray-coating on the plants and where one wishes
it to last a long time with few applications.

Dusts
Bordeaux dust

‘This dus't can bg purchased froxp dealers under various trade names, with or
without poison. Like other dusts 1t should be used early in the morning when
dew is on the plants and when it is not too windy, to make it stick best.

Copper sulphate-lime
Copper sulphate dust {monohydrated) 25 lbs.
Lime (extra fine) 75 Ibs.
This dust can be purchased but is cheaper when homemade, The two ingredients
should be thoroughly mixed by some mechanical device, It is used chiefly as a

dust on potatoes and eclery by large growers. The water when present on the
leaves changes it into a Bordeaux mixture.

Lime-sulphur
Sulphur 80-90 1bs. Lime dust 10-20 1bs.
If desired, add 10 lhs. of dry lead arsenate in place of part of the lime. The

finer the sulphur the better are its sticking and {ungicidal values. Lime-sulphur
dusts can be purchased under different trade names.

Seed and Soil Fungicides
Steam and Hot Water

Seed. Steam and hot water have heen used at various times for treating soils
and the latter for seeeds. IHot water treatment of seeds depends on the kind of
seed to be treated as well as the temperature and time of treatment. 1t has
been used at 125° to 135°F. for 10 to 15 minutes on certain grain sced
smut. Other sceds, according to their protection, can stand higher or
temperaturcs and for a longer or shorter dength of time without injury.

Soil. Treatment of soils by hot water has not heen very effective in most cases.
For greenhouses and hot beds it is desirable to use steam from a boiler developing
75 to 125 bs. pressurc and inject this into the protected soil for 20 to 30 minutes.

This will kill most of the fungi or their spores, nematodes and weed sceds, unless
specially protected.

s ior
lower

Chemical liquids

Seed. These treatments also vary with the seed and the time it is immersed.
Seed should not be treated unless for some definite reason. We have used Formalin
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INDEX TO FUNGI AND INJURIES

This index carries the scientific names, in italics, of the fungi, both para-
sites and saprophytes (also of the few parasitic nematodes, etc.), presented
in the preceding pages, including those mentioned incidentally as mature
stages, even when not found in the state, and the few synonyms given. It
also includes the injuries mentioned, in erdinary type, under common names.
All names are arranged alphabetically and the refcrences are usually given
under the common names of the hosts. This arrangement shows at a glance
what specific troubles have been found here on various hosts. Scientific
names of hosts and common names of fungi are not included in the index.

Abnormalities
Hemlock, 207
Onion, 230
Potato, 254
Tobaceo, 281

Actinomyces scabies
Bect, 176
Mangel, 220
Potato, 250
Rutabaga, 263
Turnip, White, 289

Actinonema Rosae
Rose, 261, 317

Aecidium Berberidis
Barberry, 172

Aectdium Clematidis
Clematis, 189

Aecidivin Frazxing
Ash, 170

Aecidiun Grossulariae
Currant, 194

Aerial roots
Elm, 198
Willow, 298

Albinism
Corn, 191
Tobacco, 281

Aibugo candida
Horseradish, 210
Radish, 258

Albugo Tragopogonis
Salsify (Oyster Plant), 264

Alternaria Brassicae (var. macrospora)
Brocceoli, 179
Cahbage, 180
Cauliflower, 183
Chinese Cabbage, 187
Horseradish, 210
Radish, 257
Rutabaga, 263
Turnip, White, 289

Alternaria Brassicae var. nigrescens
Muskmelon, 225

Alternaria Dianthi
Carnation, 182

Alternaria fasciculata
Tomato, 285

Alternaria herculea
Horseradish, 210

Alternarig Panacis
Ginseng, 202

Alternaria Solant

Eggplant, 196
Potato, 249
Tomato, 285

Alternaria Violae

Violet, 290

Alternaria

Apple, 168

Pepper, 240

Sea Lavender, 265

Snowberry (also Coralberry), 268

Amanita muscaria

Lawn Grass, 307

Amanita phalloides

Lawn Grass, 307

Amerosporium oeconomictm

Cowpea, 192

Ant cankers

White Pine, 295

Aphanowmyces euteiches

Pea, 233

Aphanomyces Raphani

Radish, 257

Aphelenchus olesistus

Begonia, 176
Ferns, 199

Aplancbacter michiganense

Tomato, 285

Aplanobacter Stewarti

Corn, 190, 302

Arcenthobimm pusillum

Spruce, 271

Armillaria mellea

Shade Trees, 266

Arsenical burn

Beans, Lima, 174

Ascochyta Aquilegiae

Larkspur, 214

Ascochyta Fragariae

Strawberry, 273

Ascochyta Pist

Pea, 233

Ascachyta Rhet

Rhubarb (Pieplant), 261

Ascochyta Viciae

Vetch, 290

Asteroma Capreae

Willow, 208

Astéroma Salicis

(xi)

Willow, 208



Bacillus amylovorus
Apple, 167
Hawthorn, 206
Mountain Ash, 223
Pear, 237, 311
Plum, 246
Quince, 256
Bacillus Aroideae
Calla Lily, 181
Baciilus carotovorus
Cabbage, 180
Calla Lily, 181
Carrot, 183
Cauliflower, 183
Celery, 184
Chinese Cabbage, 187
Cucumber, 193
Iris, 210
Lettuce, 216
Muskmelon, 225
Onion, 229
Parsnip, 232
Pepper, 240
Potato, 249
Radish, 237
Salsify (Oyster Plant) 264
Squash, 272
Sweet Potato, 276
Tobacco, 279
Turnip, White, 289
Bacillus Lathyri
Tomato, 287
Bacillus melonis
N Muskmeleon, 225
Bacillus phytophithorus
Potato, 248
Bacillus solanacearim?
Potato, 248
Tomato, 285
Bacillus Sorghi
Sorghum (also Broomcorn),
Bacillus tracheiphiius
Cucumber, 193
Muskmelon, 225
Squash, 272
Bacillus Zeae
Corn, 190
Bacterial spot
Iris, 210
Okra, 228
Bacteriton Andropogoni
Corn, 190
Sorghum (also Broomcorn),
Bacterium angulatim
Tobacco, 279
Bacterium campestre
Cabbage, 180
Cauliflower, 183
Kale, 213
Rutabaga, 263, 318
Bacterium campestre var, Armoraciae
Horseradish, 209

Bacterimn Cannac
Camna, 182
Bacterium Delphinii
Larkspur, 214
Bacterium Lrodit
Geranium, 201
Bacterium flaccumfaciens
Beans, String, 174
Bacteriwm glycineum
Soybean, 269
Bactertum Holci
Corn, 190
Bacterimm lachrymans
Cucumber, 192
Muskmelon, 225
Squash, 272
Bacterivm maculicolum
Cabbage, 180
Cauliflower, 183
Kale, 213
Turnip, White, 288
Bacterium arginafun
Gladiolus, 202
Bacteriumn medicaginis var. phaseolicola
Beans, String, 174
Kudzy Bean, 213
Bacteriuom Mori
Mulberry, 224
Bacterium papavericola
Poppy, 248
Bacterinm Phaseolt
Beans, String, 174
Buacterfion Phascoli var. sofense
Soyhean, 269
Bacterivm Pruni
Peach, 234
- Plums, 245
Bacteriumm Puerariac
Kudzu Bean, 213
Bacterium Syringae?
Lilac, 218,. 307
Bacternom tabacum
Tobhacco, 276
Bacterium tumefaciens, 316
Apple, 166
Bittersweet, 177
Blackberry, 177
Bryophyllum, 179
Chrysanthemum, 187
Euonymus, 199
Grape, 205
Honeysuckle, 208
Mangel, 220
Mockorange, 223
Mountain Ash, 223
Peach, 235
Pear, 237
Plum, 246
Poplar, 247
Privet, 255
Raspherry, 317
Rose, 201, 316
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Sweetpea, 275
Willow, 297
Wisteria, 299
Bactertum Vignae
Beaus, Lima, 173
Cowpea, 192
Baldwin spot
Apple, 168
Bark rot
Tuliptree, 288
Basisporfim gallarum
Corn, 190
Bastard blossoms
Onion, 230
Bitter pit
Apple, 168
Black heart
Potato, 251
Blasted heads
Onion, 230
Bleeding and Slimy flux
Elm, 199
Blight
White Pine, 295
Blossom-end rot
Tomato, 287
Bordeaux injury
Muskmelon, 225
Tobacco, 284
Botryosphacria Ribis
Currant, 194
Botryosporium pulchrim
Tobacco, 281
Botrytis Allii
Onion, 229, 309
Botrytis cinerea
Apple, 163
Aster, 170
Cahbage, 181
Carnation, 182
Celery, 185
Clirysanthemum, 188
Cyclamen, 193
Dutchman’s Pipe, 196
Eggplant, 197
Fir, 200
Geranium, 202
Grape, 205
Honeysuckle, 206
Lettuce, 216
Lilac, 218
Lily, 308
Mockorange, 223
Onion, 309
Peach, 235
Pear, 237
Pepper, 240
Primrose, 254
Quince, 256
Raspberry, 258 )
Snowherry, (also Coralberry), 268

Soybean, 269
Strawberry, 273
Tulip, 323
Botrytis Douglassii
Fir, 200
Botrytis cliiptica
Lily, 308
Botrytis fPaeoniae
_ Peony, 239
BoiryHs parasitica
Tulip, 323
Botrytis sireptothrix
Columbine, 189
Goldenseal. 203
Botrxytis Tulipae
Tulip, 282, 323
Botrytis vulgaris
Geranium, 202
Botrytis
Lily, 218, 308
Bremia Lactucas
Lettuce, 216
Brittle
Onion, 230
Broadleaf spot
Tobacco, 283
Brown root rot
Celery, 185
Onion, 230
Tobacco, 282
Brown spots
Tobaeco, 283
Bud blight
Narcissus, 226
Bulb injury
Daffodil, 195
Bulblet heads
Onion, 230
Bunched sprouts
Maple, 222
Cacoma Abictis-canadensis
Hemlock, 207
Cacoma interstitialis
Rasphberry, 259
Caeoma nitens
Blackberry, 177
Dewberry, 196
Raspberry, 259
Cacoma
Larch, 213
Calice,
Tobacco, 283, 321
Calyptospora cohonnaris
Blueberry, 178
Cankers
Ash, 301
Spruce, 271
Capnodium elongatim
Tuliptree, 288
Capnodium Pini
White Pine, 294



riy Connecticut Experiment Station

Cephalobus elongatus
Primrose, 255

Cephalosporium
Elm, 198, 304

Cephalothecium roseum
Apple, 168
Pear, 237

Ceratostomella Ulmi
Elm, 305

Cercospora althacina
Hollyhock, 208

Cercospora Apii
Celery, 184
Celeriac, 185

Cercospora Apii var. Carotae
Carrot, 183

Cercospora Apii var. Pastinaccae
Parsnip, 232

Cercospora Armoraciae
Horseradish, 210
Cercospora beticola
Beet, 175
Chard, 185
Mangel, 220
Cercospora cercidicola
Redbud, 260
Cercospora concentrica
Yucca, 299
Cercospora Dolichi
Cowpea, 192
Cercospora Kalmiae
Mountain Laurel, 224
Cercospora Nasturtii
Watercress, 291
Cercospora omphakodes
Phlox, 241, 313
Cercospora Resedae
Mignonette, 223
Cercospora rosicole
Rose, 201
Cercospora Sequoine Juniperi
Juniper, 212
Cercospora Sesami
Sesame, 265
Cercospore sordida
Trumpet Creeper, 287
Cercospora Violae
Pansy, 232
Violet, 200
Cercosporelle albomaculans
Chinese Cabbage, 187
Turnip, White, 289
Cercosporelle Persicae
Peach, 235
Cercosporella
Dill, 304
Cercosporina
Dill, 304
Chilonectric Cucurbitulg
White Pine, 295

Chiorosis
Apple, 168
Bittersweet, 177
Currant_ 195
Hydrangea, 210
Umbrella Tree, 289
Choanephora cucurbitarum
Squash, 272
Cladochytrium graminis
Redtop, 260
Cladosporium carpophilum
Almond, Nut, 165
Peach, 235
Cladosporium cucumerinuny
Cucumber, 193
Muskmelon, 225
Squash, 273
Cladosporium fulvum
Tomato, 286
Cladosporium Paeoniae
Peony, 230
Cladosporium Zeae
Corn, 190
Claticeps microcephala, 264
Orchard Grass, 231
Timothy, 278
Claviceps purpurea
Rye, etc., 263
Coccomyces hiemalis
Cherry, 185
Coccomyces Kerriae
Kerria, 213
Coccomyces prunophorae
Plums_ 245
Coleosporium Campenulae
Bellflower, 176
gints, 242
Aster, 171
Goldenrod, 171
Coilar girdle
Peach, 237
Colletotrichum Antirrhini
Snapdragon, 266
Colletotrichum circinans
Onion, 230
Colletotrichum graminicohon
Corn, 190
Sorghum (also Broomcorn), 268
Colletotrichum lagenarium
Cucumber, 192
Gourds, 204
Muskmelon. 224
Squash, 271
Watermelon, 291
Colletotrichwm lindemuthianum
Beans, String, 174
Colletotrichum lineola
Sorghum, 269
Sudan Grass, 269
Colletotrichum nigrum
Pepper, 240
Colietotrichum phomoides
Tomato, 285
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Colletotrichum Pist
Pea, 233 _
Colletotrichum Spinaciae
Spinach, 270 .
Colletotrichum Violae-tric
Pansy, 232
Violet, 200
Colletotrichum
Asparagus, 170
Foxglove, 200
Contothyrian Fuckeli:
Raspberry, 258
Coprinus micaceus
Lawn Grass, 307
Corticium aguin
Potato, 230
Crinkle
Celery, 183
Crinkled Teaf
Tobacco, 282
Crinkling chlorosis
Soybean. 269
Cristulariella depraedans
Maple, 221
Cronartium Quercus
QOak, 227
Cronartivm ribicola, 323
Currant, 194
Flowering Currant, 200
Gooseberry, 194, 323
Crown rot
Peach_ 236
Cryptosporella anomalg
Hazelnut, 207
Curly dwarf
Potato, 251
Tobacco, 282 )
Crlindrosporinon Chrysanthemi
Chrysanthemum, 187
Calindrosporiim Clematidis
Clematis, 188
Cvlindrasporiun hiemalis

Kerriae

lutescens, 185
Padi

Cylindrosporiuwm  prunophorae
Plum, 245
Cxrtospora Persicae
Peach, 235
Dacdalea confragosa
Tuliptree, 288
Dasysevpha calveina
Larch, 214
Dasysexpha 1171 kommii
Larch, 214
Dendrina Diospyri
Persimmon, 313
Didvmnelling Iridis
Iris, 211

Didymelling macrospora
Iris, 211
Diplocarpon earliana, 273
Diplocarpon Rosae
Rose, 317
Diplodia Zeap
Corn, 190
Dothichiza populea
Poplar, 247
Dothidella Ulms
Elm, 198
Double flower heads
Onion, 230
Drought injury
Dabhlia, 195
Lawn Grasses, 215
Oaks, 308
Phlox, 241
White Pine, 296
Lilectric injury
Sycamore, 277
Elongated spathe
Onion, 230
Empuse Aphidis
Turnip, White (Aphid mold), 289
Endothia parasitica
Chestnut, 186
Oak, 226
Endothia radicalis
Oak, 226
Izntomosporium maculation
Hawthorn, 206
Pear, 238
Quince, 236
Lutyloma australe
Chinese Lantern, 187
Ground Cherry, 206
Entvloma Linariae
Toadflax (Butter and Eggs), 279
Firysiphe cichoracearum
Aster, 171
Chrysanthemum, 188
Cucumber, 193
Dahlia, 195
Goldenglow, 203
Gourds, 204
Muskmelon, 225
Qkra, 228
Phlox, 241
Prairie Dock (Rosinweed), 254
Pumpkin, 255
Salsify (Oyster Plant}, 264
Squash, 273
Sunflowers, 275
Verbena, 29¢
Zinnia, 299
Erysiphe graminis
Barley, 172
Kentucky Blue Grass, 264
Ryve, 264
Wheat, 293






Gymnasporangium haracanum

Juniper, 212
Gymnosporangium japonicum

Tuniper, 212
Gymmosporangium Juniperi-virginiance

Cedar, 134
Gymnosporangivm Eoreaense

Juniper, 212
Gymmosporangium Photiniae

Juniper, 212
Gymnosporangium Nidus-avis

Cedar, 184

Quince, 257

Shadbush (Service Berry),
Hail injury

Apple, 168

Corn, 191

Onton, 231

Peach, 236

Tobacco, 282

Helminthosporium Avenae
Qats, 228
Helminthosporium dematiotdewun
Redtop, 260
Helminthosporium gramineum
Barley, 173
Timothy, 278
Helminthosporivm turcicum
Corn, 170
Helminthosporium
Lawn Grasses, 215
Timothy, 278
Hetevodera Marioni
Cucumber, 193
Heterodera radicicola
Aster, 171
Begonia, 176
Carrot, 183
Cucumber, 193
Cyclamen, 195
Gardenia. 201
Ginseng, 202
Parsnip, 233
Primrose, 255
Rose, 263
Snapdragon, 268
Tohacco, 281
Tomato, 287
Heferosporium echinulatum
Carnation, 182
Heterosporium gracile
Iris, 211
Hetervosporium Phlei
Timothy, 278
Heterosporium variabile
Spinach, 270
Hollow heart
Potato, 252
Hopper burn
Potato, 254

Hydnum septentrionalis
Apple, 167
Maple, 221
Hymenochaete agglutingns
Lilac, 218
Hypoderma Desmazierii
Pines (other than white), 242
[njuries
Shade Trees, 266
Internal brown spots
Potato, 252
Irpex tulipifera
Tuliptree, 288
Isariopsis griseola
Beans, String, 174
John William spet
Tobacco, 283
Knots
Maple, 222
Kueimeola albida
Blackberry, 177
Laestadia Rhodorae
Rhododendron, 261
Leaf curl
Raspberry, 315
Leaf drop
Chrysanthemum, 188
Leaf fall
Peach, 236
Leaf rolls
Potato, 252
Tomato, 287
Leaf scorch
Barberry, 172
Beech, 175
Ferns, 199
Lettuce, 217
Maple, 222
Mountain Laurel, 224
Rhododendron, 261
Strawberry, 274
Leaf spotting
Cyclamen, 195
Locust, 219
Tobaceo, 283
White Pine, 296
Zinnia, 300
Leptosphaeria Coniothyrium
Raspberry, 258
Leptosphaeria Phlogis, 314
Lightning injury
Beech, 173
Cahbage, 181
Grape, 206
Potato, 252
Tobacco, 283
Tomato, 287
White Pine, 296
Little Peach. 236
Lophodermium juniperinum
Tuniper. 212
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Lophodermium lineare
White Pine, 294
Lophoderntium Pinastri
Pines (other than white), 242
Macrophoma Candollei
Box, 178
Macrophoma
Ash, 301
Macrosporium Carotae
Carrot, 183
Parsley, 232
Macrosporinm Catalpae
Catalpa, 183
Macrosporium cucnmerinum
Muskmelon, 225
Watermelon, 292

Macrosporium parasiticum
Leek, 216
Onion, 229, 230
Macrosporiuin Porri
Leek, 216
Onion, 229
Muacrosporium sarcivaeforme
Alfaifa, 165
Clover, 189 .
Macrosporium sarcinule var., parasiiicum
Onion, 229
Macrosporium Tomaolo
Tomato, 285, 287
Marssonia Castagnei
Poplar, 247
Marssonia Fragariae
Strawberry, 273
Marssonia Juglandis
Butternut, 180
Walnut, 291
Marssonia Martind
Qak, 227
Marssonia ochrolenca
Chestnut, 186
Marssonia Populi
Poplar, 247 :
Marssontia Potentillae var. Fragarige
Strawberry, 273
Marssonia Violae
Violet, 290
Marssonina Martint
Oak, 227
Mechanical injuries
Elm, 199
Melambsora Abictis-canadensis, 207

tlomlock, 207 .
Melam psora Humboldhiana
Willow, 298

Melampsora Lini
Flax, 200
Melampsora Medusae
Poplar, 248
Melampsoridium  betulinun
Birch, 177
Melampsoropsis Cassandrae, 271
Melancomium oblongum
Butternut, 180
Merulius tremellosus
Tuliptree, 288
Mice girdle
Apple, 168
Pines (other than white), 244
White Pine, 296
Microsphaera Alni, 183
Azalea, 171
Chestnut, 186
Honeysuckle, 208
Lilac, 218
Qak, 227
Sycamore, 277
Microsphaera diffuso
Snowberry (also Coralberry),
Microsphacro elevata
Catalpa, 183 . )
Microsphaera Symphoricarpt
Snowberry (also Coralberry),
Microsiroma Juglandis
Butternut, 180
Hickory, 208
Walnut, 291
Monilig cinerea
Almond, Flowering, 165
Apple, 166
Cherry, 186, 302
Peach, 234
Pear, 237
Plums. 246
Quince, 256 -
Monilia fructigena
Cherry, 302
Mosaic
Apple, 168
Beans, Lima, 174
Beans, String, 175
Blackberry, 177
Calendtla, 181
Clover, 182
Cucumber, 193
Dahlia, 193
Eggplant, 197
Fuchsia, 201
Goldenseal, 204
Grape, 206
Groundcherry, 206
Horseradish, 210
Lettuce. 217
Lily, 218
Muskmelon, 226
Pepper, 240

xix



Petunia, 240
Phlox, 242
Potato, 252
Raspberry, 315
Rose, 263
Rutabaga, 318
Squash, 273
Sweetpea, 276
Tobacco, 233, 321
Tomato, 287
Zinnia, 300
Mosaic-like mottling
Peony, 239
Mottling
Tobacco, 282
Must
Tobacco, 280
Mpycosphaerella colorata
Mountain Laurel, 224
Mycosphaerella Fregariae
Strawberry, 273
Mycosphaerella Grossulariae
Gooseberry, 204

Mycosphaerella pinoides
Pea, 233
Vetch, 290
Mycosphaerells Rubi
. Blackberry, 177
Dewberry, 196

Mycosphaeralla rubina
Raspherry, 259
Mycosphaerella seitinag

Pear, 238
Nectrig cinnabarinag
Cotoneaster, 192
Currant. 194
Elm, 198
Horsechestnut, 209
Maple, 221
Wisteria, 299
Nectria Cucurbitula
White Pine, 293
Nectria galligena
Apple, 166
Birch. 177
Hornheam (Blue Beech). 209
Oak, 226
Nectria Ribis
Currant, 194
Neciria rousseliana
Box, 178
Net necrosis
Potato. 253
Nummularia discrefa
Apple, 166
Oedema
Cabbage, 181
Geranium, 202
Glorvhush, 203

Honeysuckie, 209
Yew, 299
Qil injury
Maple, 222
Penicillium digitatum
Citrus sps., 205
Penicillium expansum
Apple, 168
-Grape, 205
Pear, 237
Penicillium Gladiolt
Gladiolus, 203, 306
Peridermiwm acicolum, 171
Pines (other than white), 242
Periderminm cerebrian
Piues (other than white), 243
Periderminm Comptoniae
Pines (other than white), 243
Peridernium consiinile
Spruce, 271
Periderinium delicaiulum
Pines (other than white). 242
Periderminm Peckii
Hemlock, 207
Peridermium Strobi
White Pine, 293, 323
Peronaplasmopara cubensis
Cucumber, 193
Gourds, 204
Muskmelon, 225
Pumpkin, 255
Squash, 273
Watermelon, 292
Peronospora effusa
Spinach, 320
Peronospora parasitica
Broceoli, 179
Cabbage, 180
Mustard, 226
Radish, 257
Rutabaga, 263
Turnip, White, 289
Peronospora Schleident
Onion. 229
Peronospora Spinaciae
Spinach. 270. 320
Peronospora trifoliorum
Alfalia, 165
Pestalozzsia Guepini
Rhododendron. 261
Phoma Anethi
Dill, 196, 304
Phoma Betae
Beet, 175
Phoma lingam
Broceoli, 179
Cahbage, 180
Phoma Napobrassicae
+ Rutabaga, 263
Phoma Persicae
Peach, 236

Phoma pomi
Apple, 167
Quince, 256
Phoma subcircirala
Beans, Lima, 173
Phoma
Sea Lavender, 265
Phomopsis juniperocora
Cedar, 183
Juniper, 212
Phonropsis Stewartit
Cosmos, 192
Phomopsis vexans
Eggplant, 197
Phragmidium speciosini
Rose, 262 .
Phragmidiin subcortictm
Rose, 262
Phallachora Trifolii
Clover, 18%
Phyllosticta Antirrhini
Snapdragon, 267
Phyllosticia Aquilegiae
Larkspur, 214
Phyllosticta ortorum
Eggplant, 197
Phyllosticta kalmicola
Mountain Laurel, 224
Phyllosticta Labruscae
Grape, 204
Ivy, Boston, 211
Virginia Creeper, 291
Phyllosticta mazina
Rhododendron, 261
Phyllosticia sminima
Maple, 221
Phullosticta minor
Periwinkle (Myrtle),
Phyllosticta Pavice
Horsechestnut, 209
Phyllasticta phascolina
Beans, String, 174
Phvllosticta Physaleos
" Chinese Lantern, 187
Phyllosticta Violae
Violet, 290
Phvliosticia
Tvy, English, 121
Physalaspora Crydoniae
Apple, 166
Physalospora Mirvabeana
Willow, 297
Phasarim. cinerenn
" Lawn Grasses, 215
Phytaphthora cactortim
Apple, 168
Ginseng, 202
Tea, 233
Peony, 239
Pear, 237
Strawberry, 274
Sweetpea, 276
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Phyiophthora Phaseolt
" Beans, Lima, 173
Phytophthora
Peony, 239
Piggotia Fraxini
Ash, 170
Pilobolus crystallinus
Rose {from manure), 262
Plasmodiophore Brassicae
Broceoli, 179 _
Brussels Sprouts, 179
Cabbage, 130
Caulifiower, 183
Chinese Cabbage, 187

Mustard, 226
Radish, 257
Rutabaga, 263
Turnip, White, 289

Plasniopara vificola
Grape, 205

Pleospora Avenae
QOats, 228
Pleospora herbarum
Leek, 216
Pleospora
Lawn Grasses, 215
Plewrotus ostreatis
AMaple, 221
Shade Trees, 266
Pleurotus sapidus
Maple, 221
Shade Trees, 266
Tuliptree, 288
Pleurotus ulmarius
Apple, 167
Elm. 198
Plowrightia morbosa
Cherry, 186
Plums, 245 .
Podosphaera leucotricha
Apple, 167
Podesphacra Oxvyacanthae
Cherry, 186
Plums, 246
Point rot
Tomato, 287
Poison injury
Tobacco, 284
Pole burn (Pole sweat)
Tohacco. 283
Polvporus admirabilis
Apple, 167
Polyporus frondosus
“Lawn Grasses, 307



Polyporus Schweiniizi
White Pine, 293
Folyporus Spraguei
Chestnut, 187
Polyporus spumens
Apple, 167
Polyporus squamosus
Maple, 221
Polyporus sulphureus
Chestnut, 187
Qak, 227
Shade Trees, 266
Polystictus conchifer
Elm, 198
Polystictus versicolor
Tuliptree, 288
Polythrincium Trifolis
Clover, 189
Poor growth
Buckwheat, 179
Poor seed
Corn, 191
Prematuring
Beet, 176
Cabbage, 181
Lettuce, 217
Onion, 230
Potato, 253
Proliferation
Rose, 263
Timothy, 278
Psendopesiza medicaginis
Alfalfa, 165
Pseudopesiza Ribis
Currant, 194
Psendopeziza Trifolii
Clover, 189
Puccinia anomala
Barley, 172
Puccinia Antirrhing
Snapdragon, 267
Piutccinia Arenarige
Sweet William, 277
Puccinia Asparogi
Asparagus, 170
Puceinta Chrysanthems
Chrysanthemum, 188
Puceinia Clematidis
Wheat. 293
Puccinia coronata
Oats, 228
Puceinia Cyani
Cornflower, 191
Puccinia dispersa
Rve, 264
Puceivia ellisiana
Violet, 290
Puccinia fraxinata, 170

Puccinia graminis, 172
Barley, 172
OQats, 228
Orchard Grass, 231
Redtop, 260
Rye, 264
Timothy, 278
Wheat, 293

Puccinia Grossulariae
Currant, 194

Puccinia Helianthi
Sunflowers, 275

Puccinia Hieracii
Dandelion, 196
Endive, 199

Puccinia Iridis
Iris, 211

Puccinia malvacearum
Hollyhoek, 208

Puccinia Menthae
Apple Mint, 170
Beebalm, 175
Peppermint, 240
Spearmint, 269

Puccinia Porri
Chives, 187
Onion, 230

Puccinia rubigo-vera
Ryve, 264

Puccinta Sorghi

Corn, 191
Puccinia triticing
Wheat, 293
Puccinia Violae
Violet, 200
Pucciniastrum americanum
Raspberry, 259
Pucciniastrum Myrtilli, 207
Azalea, 171
Blueberry, 178
Rhododendron, 261
Pythium artotrogus
Watermelon, 292

Pythium debarvanm
Beans, String, 174
Beet, 175
Cabbage, 181
Celery, 185
Cucumber, 193
Lettuce, 217
Mangel, 220
Muskmelon, 22%
Pansy. 232

Pea, 233

Pepper, 240

Pines, 243
Patato. 250
Spinach, 270. 318
Sweetpea, 276
Tobacco, 281
Toamato, 286

Y

o

Pythinm
Watermelon, 292
Rain spot
Tobacco, 283
Kamularie Armoraciae
Horseradish, 210
nlaria Primulee
Primrose, 254

Rumiuduria rufomaculans

Buckwheat, 179
Ramnlarie Taraxei
Dandelion, 196
Ramularia Tulasnei
Strawberry, 273
Rhizoctonta Solani
Barberry, 172
Beans, String, 174
Beet, 175, 176
Cabbage, 181
Carnation, 182
Celery, 185

Chrysanthemum, 188

Eggplant, 197
Endive, 199
Iris, 211

Ivy, Boston, 211
Larkspur, 215
Lawn Grasses, 215
Lettuce, 217
Lily, 218
Lupine, 219
Mignonette, 223
Monkshood, 223
Pea, 233
Pepper, 240
Pines, 243
Potato, 250
Radish, 257

Rhubarb (Pieplant), 261

Spinach, 270, 318
Strawberry, 274
Sweetpea, 276

Sweet William, 277

Tobacco, 281
Tomato, 286
Tulip, 288
White Pine, 294
Yew, 299
Rhizoctonia tuliparum
Tulip, 288
Rhizopus nigricans
Apple, 168
Peach. 235
Squash, 272
Strawberry, 273
Sweet Potato, 276
RI-- _isma acerinum
¢ Maple, 221
Ring spots
Tobacco, 283

Roestelia aurantiaca
Apple, 167
Hawthorn, 207
Quince, 256
Shadbush (Service Berrv),

Roestelia cornuta
Mountain Ash, 223

Roestelia Ellistt
Shadbush, 266

Roestelia globosa
Apple, 167
Hawthorn, 206
Mountain Ash, 223
Pear, 238
Quince, 257

Roestelia lacerata x
Shadbush (Service Berry),

Roestelia Nidus-avis
Shadbush (Service Berry),

Roestelia pyrata
Apple, 167
Flowering Crab, 200

Roestelia
Quince, 256

Running-out
Daffodil, 195
Narcissus, 226

Russeted tubers
Potato, 253

Rust
Tobacco, 284

Salt water injury
Strawberry, 274

Sand blast
Tobacco, 284

Sand drown
Tobacco, 321

Scald
Apple, 169
Eggplant, 197
Gooseberry, 204
Pepper, 240
Tomato, 287

Sclerotinia fructicola, 302

Scleratinia Fuckeliana, 202

Sclerotinia minor

Snapdragon, 267
Tobacco, 281
Sclerotinia sclerotiorum
Beet, 175
Cabbage, 180
Carrot, 183
Goldenglow, 203
Lettuce, 216
Lily, 218
Parsley, 232
Pepper, 240
Tobacco, 281
Zinnia, 299
Sclerotium Delphinii, 306
Cornflower, 191



False Dragon Head, 199
Flax, 200
Iris, 211
Larkspur, 214
Lily, 218
Monkshood, 223
Phlox, 241
Speedwell, 270
Sweet William, 276
Tulip, 288
Valerian, 289
Sclerotium rhizodes
Redtop, 260
Scoleconectria scolecospora
White Pine, 295
Scorch
Shade Trees, 266
Scptobasidium pinicola
White Pine, 295
Septogloewm Ulmi
Elmm, 198
Septomyxe exullata
Willow, 298
Septoria Apti
Celery, 184
Celeriac, 185
Septoria cornicole
Dogwood, 196
Septoria Dianthi
Carnation, 182
Septoria divaricata
Phlox, 241, 313, 314
Septoria Drummondii
Phlox, 241, 313
Septoria Gladioli
Gladiolus, 203
Septoria Grossulariae
Gooseberry, 204
Septorie Feltianthi
Sunflowers, 275
Septoria kalmicola
Mountain Laurel, 224
Septoria Lactucae
Lettuce, 217 ..
Septoria Lycopersici
Tomato, 286
Septoria Ornithogali
Star-of-Bethlehem, 273
Septoria Petroselini
Parsley, 232
Secptoria Phlogis
Phlox, 314
Septoria Polemonii
Polemonium, 247
Septoria polemoniicola
Polemonium, 247
Septoria pyricola
Pear, 238
Septoria Ribis
Currant, 194
Gooseberry, 204

Septoria Rubi
Blackberry, 177
Dewherry, 196
Raspberry, 259

Septoria Uimariae
Spiraea, 270

Septoria Violae
Violet, 260

Septoria
Wheat, 202

Shelf fungi
Lawns, 215
Lawn Grasses, 307

Shelling
Grapes, 206

Shot hole
Plums, 246

Siimy fAux
Elm, 199

Smoke injury
Asparagus, 170
Grape, 206

Snow bend
White Pine, 296

Sphacelotheca Sorghi

Sorghum, etc., 269

Sphacronema fimbriatum

Sweet Potato, 276
Sphaeropsis malorim, 201

Apple, 166

Ash, 301

Elm, 198

Pear, 237

Pines, 242

Quince, 255
Sphacropsis Fincae

Periwinkle (Myrtle), 312

Sphaeropsis
Eim, 306
QOak, 309
Walnut, 291 .
Sthaerotheca Castagnei
Dandelion, 196
Speedwell, 270
Sthaerotheca Humuli
Blackberry, 177
Raspherry, 259
Rose, 262
Speedwell, 270
Spiraea, 271
Strawherry. 274
Sumae, 275
Sphaerotheca Mors-wvae
Currant, 194
Gooseberrv, 204
Sphacrotheca pannosa
Peach, 235
Pear, 238
Rose, 262
Spindle sprouts
Potatn, 253

Spindling
Radish, 258
Split blossoms
Lily, 219
Spondyiocladium, atrovirens
Potato, 251
Sporotrichum globuliferum
Elm (Beetle), 197
Spray injury
Apple, 169
Peach, 236
Pear, 238
Tobacco, 284
Staghead
Maple, 222
Steam roller burn
Maple, 222
Stem yellow spots
White Pine, 206
Sterigmatocystis niger
Tobacco, 280
Storage injury
Cabbage, 181
trap leaves
Tobacco, 282
Strumella coryneoidea

Oak, 227

Sun burn
Potato, 253

Sun scorch
Apple, 169
Beans, String, 173
Box, 178

Pines (other than white), 244

Spruce, 271
Sweat (Pole)
Tobacco, 283
Taphrina aqurea
Poplar, 247
phring caerulescens
. Oak, 225
‘elaviopsis basicola
Pansy, 232
Pea, 233
Sweetpea, 275
Tobacco, 280
Violet, 200
hyrospora
Alfalfa, 16%
Tilletia Anthoxanthi
Sweet Vernal Grass,
Tilletia laevis i
Wheat, 203
Tillctia Tritici
Wheat, 203
Tip burn
Potato, 254
Toadstools
Lawn Grasses, 215, 307
Tolypasporium bullat
Millet, 223
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Trametes Pini
White Pine, 205
Trametes radiciperda
White Pine, 294
Trametes susveolens
Willow, 297
Tubercularia vulgaris
Cotoneaster, 192
Elm. 193

Wisteria, 299
Twin leaves

Tobacco, 282
Twin plants

Tobacco, 232
Tylenchus Dipsaci

Foxglove, 201

Phlox, 241
Uncinula eircinata

Maple, 221
Uncinule feruosa

Hotsechestnut, 209
Uncinula necator

Srape, 206

irginia Creeper

Unn’;mlﬁ Salicis SO0

Willow, 298
Undetermined bacteria

Iris, 210
Undetermined fungus

Periwinkle (Myrtle), 240, 312

Undetermined spot
Bugloss, Italian, 179
Lily of the Valley, 210

Uadetermined trouble
Amaryllis, 165
Gardenia, 201

Urocystis Cepulae
Onton, 230, 310

Urocystis occulta
Rye, 264

Urotmiyces appendiculatus
Beans, String, 174

Uromyces caryophyllinus
Carnation, 182

Uromvces Fabae
Vetch, 290

Uremvees hybridi
Clover, 189

Uromyces Limonii
Sea Lavender, 265

Uromyces medicaginis
Alfalfa, 165

Uromuees Trifoli
Clover, 189

Uromyvees Trifolit repentis
Clover, 189

Ustilago Avenae

Oats, 228

Ustilaao Crameri

Millet, 223



Ustilago Crus-gall;
Millet, 223
Ustilago Hordei
Barley, 172
Ustilago lewis
Oats, 228
Ustilago nuda
Bartey, 173
Ustilago striaeformis
Orchard Grass, 231
Redtop, 261
Timothy, 278
Ustilago Tritici
Wheat, 293
Ustilago Zeae
Corn, 191
Teosinte, 277
Palsa levcostoma
Peach, 235
Penturia chiorospora
Willow, 325
Penturia inaequalis
Apple, 167
Venturia pyring
Pear, 238
Venturia tremulae
Poplar, 248
IFermicularia circinans
Onion, 230
Vermicularic Dematium
Phlox, 241
Vermicularia phlogina
Phlox, 241
Verticilliim alboatrum?
Barberry, 172
Eegplant, 197
Maple, 221
Potato, 251
Raspherry, 259
Snapdragon, 267
Perticillinm cavlophagum
Raspberry, 259
Verticillium Dahliae
Raspberry, 250
Ferticillium ovatum
Raspberry, 259
Verticillinm
Elm, 306
Folutella Buxi
Box, 178
Volutella fructi
Apnle, 168
Volutella Pachysandrae
Pachysandra, 231
Volutella
Pachvsandra. 231
Water core :
Apple. 169

Water injuries
Tobacco, 284
White heart
Lettuce, 217
White pickle
Cucumber, 193
White ring
Onion, 230
White spot
Alfalia, 105
Tobacco, 283
White tip
Carnation, 182
Wind injuries
Tobacco, 284
Winter injury
Apple, 169
Blackberry, 177
Box, 178
Cherry, 186
Currant, 195
Grape, 206
Horsechestnut, 209
Ivy, Boston, 211
Ivy, English, 211
Peach, 237
Pear, 238
Peony, 239
Pines (other than white),
Plums, 246
Poplar, 248
Privet, 255
Raspherry, 260
Strawberry, 274
White Pine, 206
Witches” brooms
Pines (other than white},
White Pine, 297
Wood rots
Locust, 219
Maple, 222
Tuliptree, 288
Woody galls
Oalk, 227
Yellowing
Spinach. 270
Yellows
Aster, 171
Calendula, 181
Dahlia, 195
Peach, 237, 310
Plums, 246
Strawflowers, 274
Yellow Jeaf
Oats, 228
Yellow top
Alfalfa, 165





