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PREFACE

This is the 1966 Annual Progress Report of the Research
Committee of the Western Weed Control Conference, It includes
abstracts and summaries of research conducted throughout the
conference area the past year or two, There also is a section
"Abstracts of Papers Presented."

The Research Committee is organized into seven projects each
having a Chairman. Due to the limited time available for compiling
the Progress Report it was impossible for authors, Projeect Chair-
men, and the Secretary to consult. Questions of clarity and
context, assembly of reports, and summaries were taken care of by
the respective Project Chairman.

The cooperation of the Project Chairman and research workers
of the Western Weed Control Conference, in making this report

possible, is greatly appreciated,

Harold P, Alley

Secretary, Research Committee
University of Wyoming

Laramie
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PROJECT 1. TERENNIAL HERBACEJDUS WEEDS
V. B, Baver, Pruject Cheirman

SUMMARY

Nirste reports were submitted or fourteen pererrial weed species from
four stat Major emphasis was opn Cazada thistls, 1d bindweed, and leafy
spurge, FPileloram and dicambta recedinzd consideratle tzsting., Increasing
emphscis was placed on soil rzsidual chavacteristics of the herbicides used
iy thicse studies,

Erisfiy tte reports are summarized as follows:

[ al

caada thistle {Cirsium arvense), Colorads and Wyoming reported picloram
cllent control, Emphasis was given to goil residual problems,

Picld Bindweed (Comiolvulus arvensisj. Several herbicides were tested
with varyirg results. Picloram showed extreme pruomise,

Leafy spurge (Euphortia esulad, Evaluation on several herbicides were
made for the control of leafy spurge ana their effsct on associated grass
species was noted.

Milkweed (Asclepias sp.}. Reports indicated that these species may have
some resistance to picloram gid Jicamba but repeated treatments may hold some
promise, Several soil sterilants were evaluated.

White top (Cardaria Jraba) aad Perenzial peppererass {Lepidium latifolium},
Picioram, dicamba, and 2,4-D were not effective far the control of these species,

rxd

Fizld Horsetail (Eguisetum arvernsei. Dichickenil and bromocil gave good
control of field horsetail but had high soil residusl.

False Hellebore {Veratrum californicumj, Of the several herbicides tested
2,40 gave the best control.

Russizn knapweed {Centsurea repens,, Povertvwsed (Franseria sp.), and Toad-
flax {Linaria sp.). These three specics were included in one report that
summarized the effects of picloram, dicamba apd severszl soil. sterilants on these
species. Good control was reported with several herbicides,

Common _Tausy {Taracetum wvulgzare:. Field screening trials indicated several
herbticides showed promise for the control of this wead.

1l treatment of Carada thistle (Cirsi 2732 L.,) in small grain,
Alley, H. P. and 3. A, Lee. Plcloram at %, 1, .d 3 1b/A and dicamba at 1,
2, 3 and 4 1b/A were applied September Z4, 19¢q, to Caszada thistle regrowth in
civatad land, The chemicals were applied in 40 gpa, Each plot was ,2
0 size. The air temperature was 353° F apd the Canada thistle was covered
rost 2t the time of application. Trebi barley was planted in the treated
the first week in May, 1965. Evaluatioas were made approximately one year
be chemicals were applied,
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. ricloru at all gates resulted in complete e:adlcation of Canada thnth.,
The & 1b/A rate caused slight prostration of the barley plants and some of the

- hands c-arged from thc mheatha riclorn at 1 2 and ) lb!A shond more toxieity

- - .Y , L. PrOsLES form nd heads did not smsxge

!tul the beot. Yields ranged f!@n 245 1b/A to 65 lb/A‘af .tain on ehn § 1b/A
and 3 1b/A picloram, respectively. Percent germination testa indicate that
picloram may have slightly reduced viability of barley seed.

A Dicamba at 1 1b/A gave 70 percent cantrol of Canada thistle., The barley
plants appeared to be erect and normal. The plot yielded 1260 1b of grain per
~acre with 75 percent viable seed. Dicamba at 2 and 3 1b/A resulted in 80 pex-
cent control of the thistle. Slight prostration was observed, but the bariey
plants headed out, Yields from the 2 and 3 1b/A plcts were 955 ib and 505 1b
of grain per acre, respectively, Cermination tests of seed from the 2 1b/A

.. plots showed 62 percant and 3 1b/A plot 66 percent of the barley seed germinaf-

~ ing. Dicamba at 4 1b/A gave 90 percent control of Canada thistle, The barley
was proatrate, slightly malformed and still 4in the boot stage.

“The plot yielde& 800 lb of grain per acre and 62 percent zetnination of
aeed .

Picloram at all rates and dicamba at 4 1b/A caused prostration of barley

'plantag” Picloram and dicsmba reduced yields and percent viable seed when com- .

pared to the check. Picloram at all rates resulted in complete eradication of
Canada thistle. (Wyoming Agricultural Experiment Station, University of
Wyoming, Laramie.) :
R A AT ceodtn SlEno
Fall treatment of Canada thistle

’ % Control Yield 7 Germination}
Chemical Rate . Canada thistle 1b /A Barley Seed
‘pieloram ¥ 1b/A 100 245 61
Picloram 1 1b/A - 100 155 70
Picloram 2 1b/A » 100 95 46
- Pieloram 3 1b/A 100 , 65 , 61
‘Dicamba i 1b/A - 70 , 1250 - 75
Dicamba 216/A . B0 955 ’ 62
"Dicamba 3 Lb/A 80 505 66
Dicamba 4 1b/A , 90 , 8O0 62

. Check R o , - -= )

P

; % germination determined by Wyoming Department of Agriculture, State Seed
-Laboratory, o .

acid. e . and I g ay re felds green needlegras and
’the other lusﬁian wildryem had previously produced grass aeed which contained




in excess of 100 Canada thistle seeds per pound. The fields were sprayed,
June 21, 1965, with the potassium salt of 4-amino-3,5,6-trichloropicolinic
acid (picloram) at the rate of 1% 1b/A.

Observations during the growing season showed a considerable reduction
in the overall height of both grass species where picloram had been applied.
The grass plants, other than the height reduction and prostrate growth, showed
no other toxicity symptoms,

At time of harvest, August 30, 1965, the treated areas were completely
free of Canada thistle plants; hence, no weed seed contamination, Seed pro-
duction from the Russian wildrye was 484.9 1b/A, as compared to an adjacent
area treated with 2,4-~D which yielded 446.3 1b/A.

Seed collected from the treated areas were supplied to the Wyoming State
Seed Laboratory for germination studies. Since green needlegrass has to go
through a period of vernalization, germination percentages are not available
for this report. The Russian wildrye, germination report, showed an 85 per-
cent germination of grass seed from the picloram treated area as compared to
84 percent where 2,4-D had been used., The seed analyst also noted a reddish
colored coleoptile on many of the grass seeds from the 2,4-D treated grass
and the seedlings appeared weak at point of emergence. Plumules were normal
although the radicles were short. (Wyoming Agricultural Experiment Station,
University of Wyoming, Laramie.)

Woollypod milkweed control in California, Bayer, D, E., C. Schoner,
and K. Glenn. July, 1963, four herbicides, picloram, dicamba, amitrole,
and 2,4,5-T were sprayed on woollypod milkweed plants in the 1/2-bloom stage.
Evaluations were made in June 1964 and certain plots were retreated July
1964, Evaluation on the retreated plots were made in August 1965. Repeat
treatments of picloram are showing promise for the control of woollypod milk-
weed. (Department of Botany, University of California, Davis,)

Evaluation of amount of regrowth of woolypod milkweed,

Percent control

Herbicide 1b/A ai 1964 1965
Picloram 1 15 50
2 40 85
4 75 98
8 95 --
Dicamba 2 10 --
4 20 45
Amitrole 4 75 -
2,4,5-T 2 15 --
Control - 0 0




Chemical control of Canada thistle (Cirsium arvense L.,) second vear
after chemical application, Alley, H. P, and Lee, G. A. Further evalua-
tion of treatments applied October 11, 1963, to Canada thistle which had been
previously mowed and regrowth present, showed that after two years, picloram
at all rates resulted in 100 percent control. Amnnual broadleaved weeds and
grasses were invading the plots in 1965, except for picloram 2% Gran. at 1 1b/
sq. rod which was void of all vegetation., Benzabor at 1% 1b/sq. rod, dicamba
at 10 1b/A and 2,3,6-TBA 20 1b/A which gave 95, 98 and 95 percent, respectively
in 1964, showed 100 percent control in 1965. Fenac granular at % and 1 1b/sq.
rod and fenac liquid at 10 1b/A resulted in 96, 97 and 95 percent control in
1965, respectively, which was an increase over the previous year. The plots,
for the most part, contained no vegetation. ACP 63-35 (Fenac + 2,4-D) at 3
and 7 gal/A showed residual control in 1965. Both treatments were void of
vegetation. The treatments, 2,4-D amine at 40 1b/A, tritac-D at 4, 8 and 12
gal/A showed a decrease in control the second year after application.
(Wyoming Agricultural Experiment Station, University of Wyoming, Laramie.)

Chemical control of Canada thistle

% Control1 % Control1
Chemical Rate 1964 1965
Picloram 1 1b/A 100 100
Picloram 2 1b/A 100 100
Picloram 4 1b/A 100 100
Picloram 2% Gran, 1 1b/sq. rod 100 100
Benzabor 15 1b/sq. rod 95 100
2,3,6-TBA 20 1b/A 95 100
Tritac-D 4 gal/A 80 75
Tritac-D 8 gal/A 98 90
Tritac-D 12 gal/A 100 96
Fenac Gran. % 1b/sq. rod 80 96
Fenac Gran, 1 1b/sq. rod 90 97
Fenac Liquid 5 1b/A 80 80
Fenac Liquid 10 1b/A 90 95
Dicamba 5 1b/A 90 96
Dicamba 10 1b/A 98 100
ACP 63-35 (Fenac + 2,4-D) 3 gal/A 60 70
ACP 63-35 (Fenac + 2,4-D) 7 gal/A 75 99
2,4-D amine 40 1b/A 80 55

Percent control is an average of three replications.

Chemical control of common milkweed (Asclepias speciosa Torr.). Alley,
H. P, and Lee, G. A. Common milkweed was treated with several rates of
picloram on June 7, 1964, The plots were established in a field containing
intermediate wheatgrass seedlings which were in the 3-5 leaf stage of growth
at time of treatment. Picloram at % 1b/A resulted in 95 percent control, and




visuzl observations indicated that a residual damage to milkweed was occur-
ing, Rates of 1 ib/A, 1% 1b/A anz % lb/A gave 99 percent control. Residual
damsge to milkweed was also observed. Picloram at 2% 1E‘A and 3 1b/A gave
complete eradication of the milkweed plants. Grass secedlings were damaged by
picloram at rates above 1% 1b/A. At the time of evaluation, one vear after
plots were established, there were intermediate whestgrass plant growing in
all plots., {Wyoming Agr1cult111l Experiment Station, University of Wyoming,
Laramie.)

Lepidium latifolijum=--perennial psppergrass contral in Caiifornia,
Elmore, €. L. and Buschmann, L. L. In areas susceptible to overflow or in
ner-cropped -areas- an extremgly tolerant weed Lepidium latifolium perennial
pepperzrass is becoming established ir California., Ia some areas this plant
has besn called Cardaria Draba, From three experime:rts conducted in California
it has been found that picloram applied in the £311 or spring has not con-
trolled this weed., Rates of 1, 2, & and 8 pounds actual granular and liquid
materisls were used. The ester formulation of 2,5=T at rsates of 2 and 4 pounds
per acrz was also ineffective. The addition of a surfactant to dicamba at 4
pounds per acre and picloram at 1 and 2 pounds per acre gave no control one
yvear atfter application. A combinatior mixture of 3/4 round picloram, 2
poinds 2,4=D; and 1.5 pounds picloram, 4 pourds 2,4-D was also tested without
eontrel,

o2

{A

From these tests it is appareat that the ws=
tolersnt to a number of common hormone type her?
California, Davis).

d lepidium latifolium is
c

E
icides. {{niversity of

U

Cremical control of leafy spurge {Euphorbiz esula L.), Alley, H, P,
and Lee, G. A. Plots 9 x 30 feet, replicated twice, ware established along
a railroad right-of-way on May 15, 1964,

Amine of 2,4-D at 40 1b/A resulted in 90 percent control with no damage
to associated grass species. Dicambz at 5, 10 ari 153 1%/A gave 97, 100 and
100 percent control, respectively. Rates of 10 1k/A and atove did, however,
csuse Jdamige to grass growing in the plots. The leafv spurge was completely
eradiicated with all rates of TBA, Severe graass damage wes observed with
rates sbove 10 1b/A. Fenac licuid at 10 1b/A was reguived to give satisfactory
control but also was toxic to grass. Fenac graniular at %, 1 and 1% 1b/sq.
rod gave excellent controi but showed residual damaze to grass. Tritac-D at
12 =21 15 1lb/A, toxic to associsted vegetaticz, resulted in 100 percent con-
af lzafy spurge. Rates of 2 1b/A or more of picloram was reguired to
100 percent control. Grass i the plsts showed veziiusl damage at rates
1t /A ana abowe., Benzabor at 3/4 and 1% 1b/e2. r-? gsve 100 percent con-
auszd less damage to ths grass th plclorem at 4 1b/A. Excellent
: obtained with picloram 4 2,4=D {Torio-=101 although associated
species exhitited toxic damage, High rates of liguid dinoben-by product
and fomac + Ligquid dinoben-by product were reguirei to get 100 percent con-
tr:l, Joe application of 2,4-~D LVE {(PGBE), with and without X-7%, resulted in
smeatisfactory control and recovery of leafy spurge. -

5

This series of plots will be evaluated for 3-=3 vears to determine the
residaal control which may be obtained with the chemicals tested. (Wyoming
Agricultural Experiment Station, Univ. of Wyoming, Laramie.)

wl
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Chemical control of leafy spurge

7% Control

Chemical ) Ratz . 5/26/%5 Remarks
2,4-D amine 6#/A 73
2,4=D amine 204#/A 83  Good grass.
2,4~D amine a40ft/A 90 Good grass,
Dicamba AA 97
Dicambs - 10#/A 100 Hurt grass, fair stand,
Dicamba 1E#7A 100 Hurt grass, fair stand,
TBA 10#/A 100 Hurt grass slightly, Death
camas burt,
TBA 13#/A 100 Grass seversly damaged.
TBA 20#/A 100 Grass ssverely damaged.
Residual damage to LS.
Fenac Lia. S#/A 75
Fenac Liqg. 10#/A 99
Fenac Lig, : 154 /A 100 5. ;
Fenac Gran. L#/s¢ . rod 99 Residusl, hurt grass.
Fenac Gran, 1#/sq.rod 100 Residual, hurt grass.
Fenac Gran. 14#/sq.rod 100 Residual, hurt grass,
TritaceD B /A 80 Residual, fair grass,
Tritac-0 12#/A 100 Hurt grass, fair stand.
Tritac=D 16#/A 100 Hurt grasgs.
Benzabor V 3/4#/sg.rod 100 Hurt grass - less than 4f
¥icloram,
Benzabor 1%#/sq.10d 100 Hurt grass.- less than 4%
Piclovem, -
Picloram 1#/A 96 Good grass.
Picloram 2# /A 100 Hurt grass.
Picloram 3#/A 100 Hurt grass.
Picloram 4¥ A 100 Hurt grass.
Amitrole-T 8it/A 30 Plants in plot are yallow.
Tordon-101 {(Picloram + , —
2;LwD) 1.3 gal/A 99 Hurt grass, sick Ls$,
Tordon-101 (Picloram -+
2 ,4~D) 2.6 gal/A 100  Hurt grass.
Tordon-101 (Picloram + ‘
2,4-D) 3.9 gal/A 100 Hurt grass.
Tordon<101 (Ficloram +
2 ,4-D) 5.2 gal/A 100 Severely damaged grass,
Picloram Gran. .3125#/sq . rod 97 Crass OK,
Picloram Gran. . 6125#/sq.red 100 Hurt grass.
Picloram Gran. ‘ .9375#/8¢.xrod 100 Hurt grass, many bare areas,
Picloram Gran. 1.25#/s9.rod 100 #z2dly damaged grass,
ACP 63~35 (Fenac+2,4-D) 3.3 gal/A 435 Healthv L.S. ‘
ACP 63-35 (Fenac+2 4-T)) 5 & gal/A 80 Grass hurt.
ACP 63-35 (Fenact+2 4-Rj) 10.gal/fa. - 99 Graszs hurt.
GC-7887 {Hexaflouroace-
tone frihydrate) 104#/A 60
GC-7887 (Hexaflouroace-

tone trihydrate) 20#/A 80 Residugl, hurt small L.5,

-




Continued

Chemiéal

7% Control

Rate 5/26/63 Remarks

Lig, Diwsoben-by prod. 25#/A 80 Some small plants.
Lig., Tinoben-by prod. 50#/A 95 Residual ‘to L,S.

Liq. Dinoben-by prod. 75#/A 100 Fair grass.

~ Ferac + Lig. Dinoben- : :

by prod. ‘ 5-25%#/A 95
Fenac + Lig. Dinoben- . i

by pred. 5-50#/A 99 Hurt grass.
Feriac + Lia. Dinoben- : ‘

by prod, ; -10-25#/A 100 - Fair grass.

~ Fenac + Lig. Dinoben- ) ] o ’

by prod. , 10-50#/A 100 Fair grass,
Uinsben~by prod. Gram, 1.56#/sq.rod 75
Diroben-by prod. Gran, 3.2#/sq.rod 95 Hurt grass.
Dinoben-by pred. Gran. 4.68#/sq.rod 98 Residual, hurt grass,
2 ,4eD LVE (PGBE) - 2#/A 20

2L4=D LVE (BGBE) 4#/A 20

2,4-D LVE (PGBE) /A 60 Slowed down recovery.
2,40 IVE (PGBE) + X%77  2#/A , 30 Slowad down recovery.
2,4-D LVE (PGBE) + X3#77 4#/A , 70

2,4-D LVE (PGBE) + X%77 6#/A " 80  S8Small L.5. recovering.
Dacamine {oil soluble

2,4-D amine} 6/ A A 65  Small L.S. recovering.

Evaludtlon of herbicides for the control of certain perenﬂial noxious
weeds, Heikes, P, E., Plots established during the 1962, 1963 and 1964
seasons were observed and evaluated in 1965. Similar treatments were made in
ktoth fall and spring at most locations., Plots were established with a power
sprayer, at selected locations in the state under differemt so0il and climatic
conditions. Most herbicides reported promising by either industry or other
research personnel, were included, Evaluations werz made on Canada thistle
{(Cirsium arvense), field bindweed {Convolvulus arvensis), Russian knapweed
{Centatirea repens\, leafy spurge \Euphorbia esula), povertyweed species (Fran-
saria sp.), toadflax speciee {Linaria sp.), and wharled milkweed (Asclegias
gubverticillata).,

‘nenc1u31ons: The temporary soil sterilant herbicides (2,3,6-TBA, 2,3,6-
TRP, dicamba, fenmac, picloram sad borate-TBA) have continued to control a
high percentage of weeds after three seasons. ’

Jrse or 2 dppllcations of 2,4-D in any formulatisn did not eradicate the
weeds, where tested, but gave only seasonal coatrol. However, repeated
applications of 294aD for -2 or 3 seasons has elimimated Canada thistle.
was little difference between formulations.

There

There was more variation in per cent control and effsct on grasses, with
wIBA 2,3,6-TBP, dicamba, fenac and borate-TBA than with picloram. There
ess var1at10n in per cent eradication with picloram considering all

._7‘. .




; loe&tione, also datee of application did not secem t@ affect reeults with =
jpicloram. Fall treatments were as effective us sprirg or summer treatments,

. At rates used, picloram did not cause apprecisble grase injury at any of the
V*locationﬁ, This is desirable as it 1is important to retain as much. vegetative
_ecover and grass competition as pcaﬁlbleu Although 1 1b/A of picloram has 1n

- several locations given 100 percent eradication, it ie lixely that lk to 2
lbe/A will be necessary as a general recommerdation,

Dicamba has cont1nued to look promlsing, but due to ite ‘short residual
1life 4n the soil, it appears to have the greatest advantage in cropped areas,
. ‘applied in the fall after harvest, A small grain crop, corn or sorghum can .
- be grown in treated soil 8 to 9 months after application with little or no .
~erop injury, (Extension Service, Colorado State Urivezsity, Fort Collins,
Coloradoi ' - ' : o

. : Chemical cantrol of white top (Cardaria Graog Agl& Alley, H P, and .
Lee, G, A, Plots, 22 x 25 feet, were estzblished usirg piclorsm at 1, 2 and
-3 1b/A, 2,4-D LVE (PGBE) at 2, 4 and 20 1b/A and smitrole at 8 1b/A, . Evaluaaj
tions one year after app11cat1on 1ndlcate the piclsram wes not effective in
contrclllng White top, : ‘

iclsram.at 1, 2 and 3 lb/A gave 40 60 aazd 70 pearcent contrél

S respectively, The grass was injured in all plots, Ester formulations of

2,4=D at 2, 4 and ‘20 1b/A resulted in 70, 95 snd 100 percent control with no
toxic effect to the grass. - Amitrole at 8 IE/A she ed 90-95 percent control
but the plants which remained were vigorously growir (wvaming Agricultural
Experlment Station, University of Wvomlngs La*~m19 )

Chemicai control of common tansy (Tanacetum ?uigare>a "Alley, H, P, and
- Leey, Go. A. Tansy, which is an introduced gzrien plant, has escaped into

~ pasture and waste land in western Wyoming, Seversl chemicals at different
‘vates were applied on June 22, 1964, when the pLu;to were in the 18-24 inch
stage of growth, Picloram at 2 1b/A, 3 LbjA snd & 1b/A; benzabor at 1% 1b/
8q. rod; dicamba at 10 1lb/A; 2,3,6~TBA at 20 1b/A all reeult d in 100 percent
‘control of the tansy, Fenac liquid at 15 1b/A eni 2,4=D LV ester at & lb/A
gave 50 percent control, Fenac granular at 1 Ib/sg, rod, tritac=D at 6 gal/A
and 2,4-D LV ester showed no toxicity to tansy, Ficlorsm at & 1b/A did cause
 damage to the associated grass species growing in the plot., The 2,3,6-TBA

treatment killed all vegetation leaving the ground bare, (Wyoming Agriculturalif

. Experiment Station, University of Wyoming, Laremis,)

Control of Equieetum arvense (field horsetsil} with herbicides, Peabgdyp

Dwight V., Jr. - Dichlobenil {incorporated} and bromacil at rates of 20 pounds
per acre eliminated. field horsetail the year after treatment. However, at
this rate these compourids are still present in the z2il in high enopugh amounts
to seriously interfére with crop growth the year after trestment. AmitrolsT

- gives almost as good horsetail comtrol but dues rot persist in the soll so
‘that any erop c¢an be grown the year followirg tf&iemt1t

Dichlobenil when applied in mid-winter st lpwer rates (4 and 8 pounds
~active ingredient per acre) is still present in high epcugh amounts to inter-
fere seriously with growth of peas planted the following spring; control of
field horsetail even at 8 pounds per acre is nmot adequate when the treatment
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iz not incorporated saon afiex ap@li@aﬁiuno Howilmrestern Hashiagton
Resear@h & Eg&@usiwn Unit, Waskington State Usiversity, ML@&@ Vornsny

Chemigal contral of fisld bindvsed §©@amgk§miw& ArysnBLs Lodo Alley,

H. P. and lee, G, A. Squaf@ rod plote, replicated three iimes, wewe wvovabo

" lished on field bindwsed September 19, 1963, Evalustiong eme and twe yaars
after themics) application (fellowing table) gbaws the percent contrel sbraimed,

Picloram at all ratag reguidted in 100 persent eomtrel the @@@@@d yase
efter application, Xochia wes growing in plois treated with 2, 2 aud & 1bjA.
Benzabor at 3/4 and 1% 1b/ug, wod gave 100 peresnt eontrel with the higher
rate killing a1l vegetation, Tritae-D at 8 gslfa, 2,4~D smise at &0 1b/A asd
- 2,3,6-TEA at 20 1b/A showad exeellent residusl @g@tr@& the second yeaw,

Kﬂ@hid gnd other ancuszls were growing in ths §l¢&8 treated wisth 2,40 amine,
Fenac granular at Y% ard 1 15feq. ¥od resulted in 93 2nd 59 p@f@@mt eontrel
regpactively, Plots treated with 1 1b/sq. vod of fense grevuley wove veid of
all vegetation. WFensc liguid at LD 1E/A gave sn inerdase in control from 70
to 98 percest the secord year, Dicemba st all zates showed s decresse inm
cortrol two vesrs after sppliestion. Hyomivg Agricultursl Experiment Sta~
“tion, Un ﬂwergi:y of Wyomirng, Lavamie.) :

Chemical contrel of fizld bimdweed

_ 7 ~ , % Contrsh & Comtwol
Lhemical Bate . L9846 1963

. Fenac Gran, ¥ ib/eq. ®od ' 83 93
Fenac Gran, 1 ib/eg. zod 9% 5%
2,4~D smine 2 Ib/A ' 63 80
2,4=D smine ( 40 1b/4 9%% 1ad
Ferse Liguid 5 1b/A 40 30
Fenae Liguid 10 1b/A : 70 9%
2,3,6-TEA 20 1bJA 90 100
Piclowsm 1 k&/A 99 100
Picloram -2 1b/A 100 100
Picloram 3 1njA N 100 160
Piclorsm , 4 1b/A 100 100
Piclorsm 2% Gras. 1 it/eq. zod 109 . Beptroyed
Pritzc=D ' & gallA 96 83
Tritzc-D 8 galfA , 9% 100
ACP €3-35 (Penac + 2,5=L) 2 galfA ' 8% 70

- ACP €3«35 (Fenac + 2,30} & gal/h 2 . 70
Dicamba 2 1kjA : 73 &3

" Dicamba 4 IbfA 85 63
Dicgmby 8 IbjA BB 73
Benzat. r 3/4 Lb/eq. ¥ed 20 100

" Bemzzbor 1% ibfeq. r@d 95 100
Dinctzn by-Prod, Lig. 40 1b/A , 10 30
Diroken by-Prod. 1iq, 80 1b/4 20 @estz@y@d
Dincben by-Prod., Gxap. o €.25 ibfaq. xad 80 Destroyed
Picloeam pellets ¥ 1b/sg. rod 97 100
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Control of false btallebore iVeratrum califcrnicum Durand) with herbicides,
Street, J, E., Bayer, T, E., Brcoks, W, H., False heilebore is a common
native of Mead@ngnd moist areas of mouatain grazing lands in western United
States. The plagf contsins various related alkaloids toxic to livestock and
honeybees, although in scme ingtances it is congidered desirsble forage.
Ingestion of false helletore hes caused Cvclopiszn~type congenital malformations
in lambs.

On June 12, 1964, vatioveg harbicides were applied to essentially moro-
specific stands of false helilebore in Mendocine <County, California. The
plants were prebloom and averaged 2 feet in height. Three replications of all
materials were applied in a rasdomized block, esth plot being 16-% feet square.
Spray of total volume of 80 galluons per acre was applied by three nozzle hand
boom and knapsack:.spraysr. Adjuvant, X-77, at 30 cunces per 100 gallons was
added to all treatments. Names and rates of herbicides are in the table.

On June 9, 1965, visuzl estimates of control were recorded on a scale of
1 to 10, ten being compiete cantral, ‘

5

Chemical controal of ftelize hellebore

v

vy Control
Herbicide Lbs per acre Rep 1 Rep IZI Rep IIT Avg,
2,4-D ester 2 9 9 6 8
Silvex ester 2 & 6 7 7
Dicamba 4 7 3 3 4
Dicamba 2 3 L 27 2
Picloram 1 5 1 1 2
Picloram 2 1 1 1 1
Picloram & i 2 1 1
Amitrole-T 4 1 2 1 1
2,4,5=T ester 2 1 1 1 i

2,4-D, the best material, effscted rather geod control considering a
single application on a pers:izial. On June 24, 19€5, the 2,4-D and silvex
treatments were reappiiad to the atove experiment in identical fashion as
before except dieszl il was zdded at 2 qt. par 100 gallomns of spray.

initisted nearby, using
two herbicides in thrze replications. 2,4-D an3 silvex esters at 2 lbs. per
acre were applied with i20 gallons of water per scre and 2 qts. of diesel per

100 gallons. (Uaiversity of California, Davis.)
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PROJECT 2. HERBACEDLS RANGE WEELS
M. €. Wiliiams, Praject Chzirmsa
SUMMARY

Nine sbstracts ¢ .vsring retezrch on 11 wezls ware submitted. While most
abstracts dexalt with wzed coatrol investigaticas, two papers discussed seed
dormancy and buffslograss intryduction. The reports are summarized bzliow,

Plains larkspur ian Wyomir 2 was efrectivelv contrclled by picloram at
rates of % to 2 1b/A. Rstes of 1% to 2 1b/A pleclaram caused moderate injury
to assoclated grass species,

1r Washington, a sinzls combinatlion of picloram snd silvex imdicated an
additive erffe2t batween the two herbicides on Dalmatisn toadflax.

Clubmoss was effzctively controlisd bty ammzte and moviuron in Montana,
Spring treatments gave beitsr coarrsl than f£ail treatmants, Nitrogen fertili-
zation and aaditional moistire increassd yleld of grassez asd forbs in club-
moss infested avess,

Larvae of the Izzfyv gpurg:s hawkmoth were f:ound to provide good biological
control of lesafy spurge in Miutsna, Since many ilafsstations of leafy spurge
occur where sprayirvg is dirficult or undesirabls, this iasect may offer a
promising solutioa t: the lesfy spirge problem.

Italian thisti: was cortrolled i Californis with 0.5 i1b/A paraquat in
April, Spraying green pla-cs with parai.uat preservad praoteln content without
reducing its palzrsbiliczy to shaep.

Seed dormanecy 1in threa Izrkspurs and west:zra Ialse hellebore was fourd
to be 3% wonths under rztursl cornditisas., Dormsancy czi be broken in the
laboratory by keepiag sze=zds s»iurated at 34 degress ¥ for 3% mounths.

Buffalograss is belng stucizd as a possible replacement for medusahgad
in Idaho. Once burfalograsa dominasce has besea established, more desirable
forage species may te inmtr. Juced to repiace baffalograss,

Chemical cortrol of plui~g larkspur (Deiphinium geyeri). Alley, H. P.
and G. A, Lee. Exploraztory glots established in 1963 showed that picloram
at 1, 2 and 3 1t/ A gsve 100 peareeat contrsl of plalas larkspur, To determine
what rste of plcloram was tec-gszarv tor gatisfsctory control, plats were
establdished in 19€4 using ssversl rates of application of picloram in addi~
tion to other chemicals which were ineludad ir the t=st plots, All chemicals
were applied in 40 gpa ¢t water and replicatei three times.

Results fr-m two locations ars preseat=d ir the fcllowing table.
Picloram at all rates of applicaticn, % to 2 1lB/A, resulted in 98 to 100
percent contr~l except 2t a2 lucatisng where piclorsm at % 1b/A gave 80 percent.

11
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Ratas of 1% to 2 15/A of pileclcram crused modzratez demage to the associcted
vative grasas Bp;@iee mainly tuifslograss g3 blue grama,

Although 1 galj/A of tordcr=-101 {pielor:zw + Z,%4-1) w28 reduired for 100

percent coutrol, lower vat:s oif applicstion Lookel vary promisirg, (Wyoming
- Agricultursl Ex?ariman& Statdary Cpilversity of Wvoming, Lavamie,)

Comparisos &€ control with varlous ireatmenta on larkspur

% Control % Coatrol

Chemicsi Rate Location I Location 11
Picloram ¥ iv/A 98 80
Picloram Tt /A 100 100
Picloram 1 in/A 100 100
Picloram 1% 1HfA 100
Picloram 2 infA 100
Tordon 101 (Piclovem + Lgl-ﬁ‘ 178 21 /A 55
Tordy:: 101 (Picloram + 2, o=l % gal 96 83
Tordoa 101 (Piclorsm + 2 ) % %‘J.L’A. 98
Tordon 10l {Picloram + ZOLUP) ] 1 gal/a 100
Dicamba Y Lt /A 0
Dicamba L iv/A zZ5
Dicamba 1 1b/A 30
Dicamba 2 1x/4 553
Silvexr + X-77 2 it’A 35
24D LVE 4+ X7 2 Lo/A 55

tvhemical coatrol of plaoine pricklypzse . polyvecantna) by ssrisl
gpplication, Alley, 4, P, a1 =, A, Lee, pfi&k vpear was treated

i ;

by aerial application orn Juns 18, IQ** Siiwsﬁ t 4 15/A was applisa in %+

gpa of dizsel oil avd 2 L:/A was gpa of dieszel wodliy The:
[ e } 3

\.'L-r
fullowing tanle gives peroorid trol a-t 3 th years evilustion,

Percent covtrol of plairs prickiypear whan serial wpplying silvex at
2 and & Ir/A& in Llow wclumzs oF dizsel 0il sz a carrier,

- % Control % Control
Chemliosl acd Volume /A Rate 1984 1965
Silvex 12 2 gal, of 1 2 1t /A 75-80 100
Silwves 1in 4 g3l, of : 2 it/a 80-83 100
Silvex 42 4 g=1, of dissze 4 ib/A 98 100

Ove year after applicatiuwe:, silvex at 2 1P /A in 2 and 4 gpa of diessl
oil resulte3 in comparstle comtral of 75-80 psrcert gad 80-835 percent,
respectively. Silu:x at 4 1 A 2pplicd In 4 gp3 of diezzl 9il gave 98

w
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percent control after one vezr. Two years afiey application, all Rrestments
showed 100 percent control.

There wes an ixcreasse in control the sscond yearx after spraying vithout
additional chemical spplicstion. These plots will be evaluated fox the mext
3-3 yecxs to determire the loagevity of control and determine the xate of
reinfegration of the cectus on the sprayed areas., (@yoming Agricultural
Experimernt Station, {Miversity of Wyoming, Lsramie.)

Bioipgical control gf leafy spurge.  Baker, Lsurence 0. Hhe Apafy
spurge howkwoth is a native of Eurcpe and Asia, The larvae fead on texrtain
members of the Euphirbiacesz, family. The adults which are quite colezful,
have a wing span of two to't¥s and one-half inchez and are short lived, They
feed on the nectar nf geveral diffcrent flowers.

Fegz of the hawkmoth were supplied by Dr, Peter H&ITlBa Canada Department
of Agricultur»n .

In the greerhouse, ot 809 P, eggs hetch in ui st five daye. The larva
grow rgpidly, doubli- g in gire the firgt 24 bours. They strip the leaves
from leafy spurge and 1: 14-16 days are gbout two s.1 one-half inches long.
They pupate in the soll. Thig zstage lasts fur about two weeks except that
they cverwinter as pupa. Diapause is Induczd by short days.

Crowth is much slowar at lower temperaturzs &.d it is unllkely that more
than onz generation will be completed in the ficid in Montana. However, the
adults do not emerge. at the same time 30 thaft varicus stages of developing
ingects will te:pregent durivg much of the stmwer.

Since leafy spurge infestativns veeur v many areds where spraying is
undegirable or difficult, the leafy spurge hawkmoth cifers a premising
golution. {Montara AgriculLural Experiment Stericon, Bozeman.)

Replacement control of meduzahesd in Idah:~ Hirnnakah M., and E. W.
Tigdale. Practicability of introducing bufiaidgfa s (Pughloe dactyloddes)
" into non-tillable mecusah=nd ranges is being Jr wstigeter  The primary pure
poee of introduction would be to alter the moisturs depletion regime from
-what 1t is under mecdusghead to one thaf 1g more favorsble for esztablighment
of perenuial grass secedlings and at the same itime gupply forsge for livestock.
An aggregsive gtoloniferouvs species z3s buffslograss would have a decidead
adventage over species that reproduce exelusivzly by seped,. It 18 with the
ultimate objective that arfter buffalogrezss dominance is established, other
more desirahle Forage speeiz=s could De iatrolucs3 axd replace tuffalograss,
The immediate oblective iz to find out whethzr buffalegrasy is alapted to
the gruwlag conditi,-s fuound in southern Idale,

<

QeéEFoamplea have teen ootaived from Coloruiy, Ke.sss =28 Ssuth Dakota,
Seedling charactzristice are being studied undzr g:cwth thamber conditions,
Rooted 3tolceg, established seedlings and seed burs will ba planted in the

field during early spring. Rate of stolon proriictica and elongation under

field coaditions will bte followed, {(Forest, Wildlife and Rarge Experiment
Statior, University of Idsho, Moscow, Idahg,)
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Enhancement of effect of a mixture of silvex and picloram on Dalmatian
toadflax, Robocker, W. C. TResults of a single combination of picloram and
silvex in 1964 indicated an sadditive effeet bzrween the two herbicides on
Dalmatian toadflax (Lineria delmatica M111,35, On June 6, 1945, & replicates
of 8- by 18-ft. plots were treated with picloram or silvex or combinations of
the 2 in water at a volume of 20 gpa., Plant counts per plot, made on
September 23 (as indicetel in the table) show an addicive, 1if not synergiatic,
effect from the combirations. The response of the Dalmetian toadflax in the
1964 trial indicates that the kill 1 year after treatment will be greater than
that shown by fall evasluation following the June treatment.

Cost of treatment with 2 1b/A of silvex, plus 0.25 1b/A of picloram, is
approximately 40 percenr more than treatment with 3 1b/A of silvex, although
the 1964 results show that the combination shculd give excellent control.
Final results appear to be dependent in part on age of stand at the time of
treatment, None of the trzatments with picloram at ratss up to 1.5 lb/A in
1964 were effeccive in prevanting a heavy reinvssion by Dalmzatian toadflax
seedlings in 19653, {Crops Resesrch Division, Agriculturai Research Ser-
fice, U. S. Department of Agriculture and thke Washington Agricultural Experi-
ment Station, Pullman, cooperating.)

Average number of Daimalizan toadflax plants per plot surviving from
treatments on 6-7-65, counted 9-23-65

[N

Rate, Plants
Herbicide 1h /A per plot?

None - 60
Picloram 0.5 13
1.0 4

1.5 1

Silvex 2.0 6
3.0 2

Silvex + picloram 1.0 + 0.25 5
1.0 4 0.5 2

2,0 + 0.45 1

2.0+ 0.5 Tr

a . .
Crowns or adveuntitious stems from roonts

Control of Tcalisn thistle (Carduus pvenocsphalusil.) with herbicides.
Kay, Burgess L., A, H, Murphy, and W, H. Brooks. Itziian thistle 1s au
common weed or sheep bzdgrounds and road shoulders in raagelands of the nmorth
coast countier of California. Interest Iin conitrel stems majinly from its

aggreasive nature, obnoxicug appesrance, and pricskly charscteristics.
Trials were conducted on the Ul Hopland Fi~ld Station to determine the

optimum timing of 2,4-D applications. 2,4-D butoxy ethanol ester at 1.0
1b/A was appliec at approximatsly 2 week intervals from February through April.
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‘3elagi =2l1la densa). These treatmezts were applied in triplicate to half-
square-rod plots, or larger, with a knapsack sprayer in late f£fz211 1994 and
spriag 1965,

Al” vegetation, except ¢lubmoss, was clippel at ground level, separatec
by specles, dried and weighed. The major species present were Stipa comata,
Bouteir 2 gracilis, Agropveon smithii, Koeleria cristata anc Carex eleocharis.
Their pravalence varied with locatior, Other species found were grouped ints
miccelianeous grasses, forbs, and shrubs,

Estimatad percent clubmoss control aad yisld dsta are presented in the
following table. Results from certain trearments made in the spring of 1964
are also given; however, they represeat data Fxom only two locacions, Fall
treatments werz generally less effective than those applied i the spring.
{Montaca Agricultural Experiment Station, Bozeman.)

Effect of several chemical treatments o= clubmoss contrsl and yi-:d of
vegetation arc three locations, 1965

Percent clubmoss Yiald of torzl vegetation
control® expressed as percent of chacki##

Sprin Fall Sprinz Fall
_— . s B g T
Chemical 1b3. /A, 64 55 64 n4 65 nh
Ammate ’5 5S4 44 132 113
Ammate 10 .91 43 1242 125
Ammate 20 98 100 £1 134 122 i09
Atrazice 1 71 33 25 108 140 112
Atrazine 2 83 86 83 122 91 104
Monuron. 1 81 31 48 139 22 141
Monuron 2 29 98 26 42 109 117
Paraguat 1
+ X777 L+ 5% 23 : 83 1
Paraquat 2 90 39* i32 199
Picloram % a9 8 23 95
Picloram H 55 12 L0 108

* Sept 1983 - average of the three locarions,
%% Rased on the 1965 harvest - totel yizld rfrom the thresz locations.
Ore locaticn only
2 Two lccations

Response of clubmoss (Selaginella densa Rydb,) i-fested rengeland to
nitrogen and water. Stroud, Iaon and Laurence J, Baker, Control of clubs-
moss results in an immediate increase in growth of zZssociated grasses and
forbs. Tests conducted by the Monrana Agricultural Experiment Station have
shown that reduced competition for moisture does not szem to be the principal
reason for this increased growth. Because clibmess doss niot shede the other
plants, competitfion must bz for nutrients. T an effort to define more




clearly these relationships, nitrogen {0, 50, 100 a»d 150 lts, per acrs) amd
water (natural precipitation + supplemental water to make %, 1 and 2 inches
per week) were epplied in a split plot desigzn.

. At the time the supplemsental weter was applicd each wzek the precipis
tation received during the preceediug sevan days was deducted from the total
water desired. During ths Guration of the test 2,93 inches of rainfall were
recorded. Total supplemerstal water added amusmted to 1,07, 5.07 amd 13.07
inches for the .5, 1.0 and 2.0 inch per weeck trecatments,

.This test was carriled out om a rnative range during the summer of 19635,
Clubmoss provided about 70 percsnt ground cover. Stipa comata, Carex elays:
charis, Bouteloua gracilis, Agrovyron smithii, Koeleria.cristata and Pos
secunda were the other principal plent speciee present in deecreasing ordex
of prevalence, Nitrogen treafments were epplied to triplicated rod square
plots. Water treatments, comprising the sub-plots, were made each week,
adding sufficient water to supplement the natural precipitation to the rates
desirdd. The water was coxfined ty the plots by metal rings drivenm into the
soLll.

All vegetatiown, except clubmoss, was clipped in Avgust to ground level,
separated by species, dried and weighed, The total yield of vegetation
expressed in grawms from 18.85 square feet follow (Montena Agriculturzl
Experiment Statiou, Pozewmsn,)

Total water - imches Nitrégen ia lbs. per aeg¥e
per week 0 50 100 i50
Precipitation 79,25 139.79 160.18 172.33
.3 ' 84,37 111.£0 177.0L 214,68
1.0 106,96 149,57 200. 10 273.7%
2,0 107.09 140,78 328.79 362.1&
337.62 561,48 866.06 1,022.94
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PROJECT 3, UNDESIRABIR WOUDY PLANTS
M. Newton, Project Chairman
STMMARY

This ysar's sbstracts cvomiinue to flluskvats the shift fe exwphagins from

-simﬁle chemical screening to development of woody plane contrsl secience for
© support of land management objectives., Filfteen abstracts were submitted from

four states, with eight from Oregox, threce frem Wyoming and two edch from
Arigenzg and California. Forestry and range menagetent objectives received
roughly equal emphasis,

Phvsiciogy of hetbicide action i8 spprosched from thrae dlrections by
vorkers iv different regicng, Studice of bud dormaney are reported by
Goodin &4 Beckar, ¢r7im Riverside, while fimfluvscce of plant water relations
in juniper control iz discussed in a report from Azizma by Jobnaem. Norris,
at Oregon State Universitv, provides irvsight frto the metabolic differcnmees
botwesn phenoxy ascetic and butyric compounds,

Ecological studics were reported im three abstrazets, McKell and Goodin
found important moisture comservation implicetions §n brush control timing
with respect to grass szeding., Oratkowski has contributed further date om
cauges of brush encrosechment in southwest Oregon; while Newton has found
that condition of forest regencration may be of substantially greater impors: .-
tance than degree of brush coutrol in release treatwments,

Dominating reports of herbicide experfments axe results of picloram en
a wide variety of aspecies. Germeral effectivemess of picloram s apparemg
in most studies, but several reports indicate thot mistures with other her-
bicides may improve performance of picloram for contrsl of some species,
while other compuunds may provide the same or slighily better control at
lower ¢ost on some picloram-resistant plante, Residues and root grafting
may present problems in forestry work, A high standard of zesults per dollar
of chemical ocutlay is still meintaised by 2,4-D and 2,4,5-T,

Herbicide residue in streamflow was discussed im two papers., Norris
et al, found amitrole contamination to be of shoxg, duration, and probably
negligitle hazard, in Oregon serial brush tré&iltm=nts; Johnsen end Warskow
found little picloram in streamflow after bzoedeast ckapparal treatment.

Raagponge cf irrigated oue-sesd tuniper {gzﬁﬁﬁewm@ monoeperue) o foliage
applications of 2,5-D, Johmsen, Thomas N,, Jr., IThis study was done in an
attempt to ssparat= soil wmolsture from active plant growth effccts upon the
response of one-s2ed juniper to foliage applicatdons of 2,4<D. Cenerally,
junipers have & large veriation fn resistence to 2,4-D application made
during the spring and summer growing sedgomns., Trestments were made during
the spring droughts of 1962 end 1963, The springs of L1964 -and 1985 were too
wet to repeat these tests. Isolated, &-foot-tall, one-sezd junipers at
Decdmax Flats, Arigond, were trested in & randomized block design with five
replicetions each time, Irrigated trees were flood drrigzted with 1 iuch of

19


mailto:h~.~1!.l1~~t!@1lilp
http:Nl1:lllt'd.fi
http:Herbid.de
mailto:pl1<e:n.@r@1ll
mailto:Jri!.t~@A
mailto:dUfer@Jri!.<C.�8
mailto:m.tffi~@U.(1
mailto:tyJ�Qlhr.a~@lrl
mailto:rellaU.@n
mailto:lbltl.&@l
mailto:t>l!'@�<!;:l'r'.!B
mailto:W.l1n�@!iil

water impounded under the treec canopy at the start of the tests, The PGBE
ester of 2.4-D wes spplied to wet the foliage wlth e corcentrstion of 8 b,
aehg =t wvariocu:z intervals following irrvigeticn. Rescorszes to the 1963
treatments are shown through 1985 in the accompsaying tzble. Responsas to
the 1962 treatments wers simiiar. The initlal soil 221 folizge moistures
were lower in June than in May, 1983, It appesrs that maximum responszes 13
obtainel with 2,4-D applications mede 2 or 3 days following irrigation,
This is also the time it takes for the foliage moiziture content to yise
following irrigation. These data offer a possible explanation oi the cause
of variations in the response of junipers fo summer suzplicstions of 2,4-D
in Ariz." 3. (Crops Research Division, Agriculiurx:l Ressarch Service, U. S.
Departme:t of Agriculture, For. Seci. Lak., A, 8. C., Flagstaif, Arizona.)

¥

Response -f irrigated and non-irrigated one~zgeed juripers to folisge
app.ications of 2,4-D

Percent aaparent top kill 3itar indicated time

Treatmenc 1 me, 2 mo, 4 mo, £ mo, L yr. 2 yrs,

5/63

Trrigated,! 29th 83 83 82 &y 54 46
Irrigat=v, 3lat 79 78 85 s 63 639
Unirrigated, 29th 54 73 €2 £3 56 4%
Check 0 0 0 3 0 0
6/63

Irrigated, 17th 72 73 34 £8 39 52
Irvigated, lacth 88 82 83 &3 82 78
Irrigated, 2Ist 72 89 82 &1 85 77
Unirrigstad, 17th 42 34 3% .. 5% 4d 4“0
Chack 0 0 0 .5 0 0 0

L a1 irrigations were made oa the initial dafe <f the vrial, The soil was
then allowed to dry nmaturally with no further irrigatior.

Stream contamination with amitrole follywing brust co-trol operations
- e R e e it

with amitrole-T, Norris, Legan A, Michael;ﬂéwtgn an i Jarvoslay Zavitkavoskl.

Amitrole=T iz often employed for the control¥fof salmo. “zrry oan forest lands
in westarn Jregon. As part of a contiruing i-vestigsti ob ervirommental

contamination resulting from chemical brush .conctryl gperscions, a study of

the levels of stream contamination following spplicatio. of zmitrolie-T was

made.

The study area included treated portions ¢ =awizl amall waitzrsheds
near Hero, Oregon on the Siuslaw National For=axt i ciz2 Cuzst Range., A
total of 12 sampling points were established rs-gil-x from immediately below
the treated areas to points which werz more then @ mil:s down ztream. The
redults of analysis of samplez from flve sampling points are rzported here.

Sampling point 1 wdas located immediateiv bzliw the boundsry of a 21
aere unit., Sample poirts 2, 3, &4 and 5 are I-ested i 4 2lrfsxesnt watershed,
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Point 2 was just below & 14 acre treated urit, and point 3 was just below a
poriion of a 52 acre unit. Point 4 was about 400 yzrds below sampling polnts
2 26 3 end sampled effldent from both of these points a3 well as from anoc-
ther treated area. The total treated acreage upstresm from poirt four was
106 acres. Point five wes about oune mile downstream from poimnt four snd alss
sampled effluent from 106 treated mcves.

A1l the areas were trceted o July 19 with 2 IbfA of amitrole-~T iw 10
gpa of water, The applications were made by helicopter., Several check sem-
ples were collected prior to spraying and numerous samples were collected
from these various points the fixst 3 days after application with addicional
samples being taker at intervals for several weeks.

The analytical method irvolved the removal of the amitrole from three
liter aliquots of stream water with Dowexz-30 ion exchange resin. After
saveral clean up steps, the amitrole was determined colorimetrically with a
Klett colorimeter at 445-305 me. N-lnapthylethylemediamine dihydrochloride
was used for color development. The check samples had am "amitrole' back-
sround of 1.6 ppb which wes very eansistent from sample to gample. Recoverles
of emitrole from spiked checks was reasonably coasiskent at 70%. The method
deseribed permitted levels of amitxole in strcam water as low aa ome ppb to
be determined with a high degree of eonfidence. )

The data obtained were graphed 28 a functfon of time after treatment,
end the dsta reported here were interpolated from that graph. The data were
corrected for background and percent xecovexy emd axe expressed as ppb of
anitrole in the stream,

Parts per billfcn of amitxole im stregm weter

Time after treatment Sampiling point
{(hours) i 2 3 & 5
5 min, 400 30 0 0 c.
I hour 98 i7 90 0 0
2 35 20 35 40 0
5 15 8 14 11 0
10 4 2 3 2 i
15 2 1 2 1 0
2 18 & 8 3 2
36 3 2 1 1 0
43 2 2 3 0 0
72 0 0 0 0 0

No detectable quantities of amitrole were found in samples collacted
betweer three- end fivardays-afipdeFeatment .

In all of the situations sampled in this study the stresams were included

withia the boundaries of the treated aress. We believe this to be one of the
mejor reasons why the councentrationg of chemical are generally higher in this
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study than those found in other areas of the Coast Range treated with phenoxy
herhicides. It is interesting to note the lack of amitrole at point five
which 15 only one mile below point four., It 1s apparent that dijution
through downstream movement and absorption of the chemical on cclloids and
orgavnic matter has substantially reduced the level of contamination in a
short distance, Similar situations were found in 211 cases where the
sampling point was located some distance downstream from the treated area,
Tbe concentrations of herbicide and the length of persistence found in this
study are not believed to represent dangerous levels of contamination to

fish in the treatment areas or to downstream water users.

This investigation was supported by Public Health Service Research
Grant WP 00477, from the Division of Water Supply and Pollution Control.
(Oregou Agri., Exp. Sta., Oregon State University, Corvallis.)

Chemical contrbpl of canyon live oak, Gratkowski, H, Tordon 101 (a
mixture of 0.54 lb/gal. of plcloram plus 2 lb/gal. of the triiso-
propanolamine salts of 2,4-D) and picloram were no more effective than
low volatile esters of 2,4-D when applied as foliage sprays on canyon
live oak (Quercus chrysolepiz Liebm.) in the Siskiyou Mountains. Twenty
riumbered shrubs were sprayed to drip point with each of five different
formulations of the herbicides in water carriers on July 22, 1964. Results
were rated in September, 1965. Means of respouse for the 20 plants in each
treatment were:

Shrubs Top

Rate dead kill Defoliation
Chemical -ghg- Y A cche  ceae= y .
Tordoa 101 0.5 0 0 0
Tordon 101 1.0 0 45 %26
Tordon 101 2.0 0 54 97
Picloram 2,0 0 36 89
2,4-D 2.0 0 52 97

Picloram was less effective thaa either 2,4-D or Tordon 101, Although
shrubs sprayed with: 2.0 ahg Tordon 101 produced 3 smaller number of basal
sprouta than those sprayed with 2,4-D, the difference was not great enough
to be of practical value. {Pacific N, W. FPorest and Range Expt. Sta.,
Forest Service, U, §. Department of Agriculture, Roseburg, Oregon.)

Heated soils induce germination of myintsin whitathorn ceanothus seeds,
Gratkowski, H. A laboratory-gree:soues experiment his shown that dormant
scedaz of mountain whitethomn (Ceazothus. corduluatas Xeil.) in forest soils
are induced to germirate when forest sites are exposed to slash fires,

Seeds were buried in fine sand heated o soil temperatures of 30°,
5%, 609, 759, 90°, 105°, 120°, and 135% Centigrade for periods of 4, 13,
2, 31, and 40 minutes., Each treatment was replicated four times in a 5 x
factorial experiment in a randomized block degigr, Thermocouples and a

L~

~

~N N
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recording potentiometer were used to control soil temperatures during
treatment.

The 30° and 45° C. soil temperatures failed to induce germination.
Some seeds germinated after being subjected to the 60° C. soil temperature,
but maximum germination was not obtained until seeds were exposed to the 90°
and 105° C, soil temperatures. Duration of exposure from 4 minutes (minimum)
to 40 minutes (maximum) had no effect at soil temperatures up to 105° Centi-
grade. Only a small percentage of the seeds germinated after exposure to
120° C. soil temperatures, and germination tended to decrease with increasing
duration of exposure at this temperature. The 135° C. soil temperature was
lethal to mountain whitethorn seeds.

Soil temperatures that will induce germination of mountain whitethorn
seeds within 1% inches of the surface are developed during broadcast burning
of logging slash. Light accumulations of logging slash are most apt to pro-
duce germination-inducing temperatures at depths from which mountain whitethorn
seedlings are most likely to emerge. Similar soil temperatures also undoubtedly
occur during wildfires. {Pacific N, W. Forest and Range Experiment Station,
Forest Service, U. S. Department of Agriculture, Roseburg, Oregon.)

Chemical control of golden evergreenchinkapin. Gratkowski, H.
Effectiveness of a potassium salt of picloram was compared to that of
propylene glycol butyl ether esters of 2,4,5-T when applied as foliage sprays
on large, mature shrubs of golden evergreenchinkapin (Castanopsis chrysophylla
var. minor (Benth,) A. DC,) in the Siskiyou Mountains of southwestern
Oregon, Both herbicides were applied in water carriers using a knapsack
sprayer, and 20 shrubs were sprayed to drip point with each formulation.

Date of spraying was August 1, 1963; effects were rated in October 1964,
Results were:

Shrubs Top
Rate dead kill Defoliation
Chemical ahg % yA %
Picloram 0.5 0 13 57
Picloram 1.0 0 37 77
Picloram 1.5 15 47 83
2,4,5-T 1.5 0 59 95

Although the 1.5 ahg rate of 2,4,5-T did not kill any shrubs, percentage
of top kill was much more uniform than that obtained with 1.5 ahg picloram.
This result plus less damage observed on intermingled conifers indicates
that 2,4,5~T would be preferable to the potassium salt of picloram in broad-
cast foliage spraying of chinkapins with intermingled conifers, (Pacific
N. W. Forest and Range Experiment Station, Forest Service, U. S. Department
of Agriculture, Roseburg, Oregon.)
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The decarboxylation of 2.4-D3 in wocdy nlazts, Norris, Logan A,
Earlier studieg have resulted in speculaticon that the superior transloca-
tion characteristics of 2,5~D8 in plants is directly related to the low
degree of converzicn of 2,4=D3 to 2,%4=D which has been found in thes stem
phloem of one spscies, Eavally important, however, from the standpoint of
herbicidal effectiveress is the ability of ths roots to make this conversioa,
Experiments were periormed to (1) test the hypotheesls that different tissues
vary in their abiiity to heta-czidize 2,4-DR to 2,4-D and {(2) to determine if
the same type of tiszegue from several different woodv spaeies vary in rheir
ability to make the conversicon,

Leaf, stem phlcem snd roat tissves were taken from red glder, vine
maple, varnish leaf ceznothus, Douglag-fir and ponderosa pine seadlings
grown ir 3snd in the gresntouge, Tisszue was collected after the plante had
been washed for five minutes in 5 percert Clorox followed by washing with
distilled warer. The desired tiscuz was stripped from the plant, weighed,
and placed in 122 or 230 ml erlenmeyer flasks eyuipped witnh s remgvable
center well, The tissue was incubated for 2% noureg at 2379 C in the derk
with 10 ml of 2,56 X 10"2 M phogphate buffer (pd £,93) containing 2.47 ppm
2,4~D—1~Clﬁ. One ml of 1 percent Plurenie L=07I weg addad to the leaf tisgauve
medium to aid in wetting waxy =zurfaces, The remsvable center well contaiaed
3 to 5 ml of 0,5 N low varboaate NaOH,

The reaction wxs stopped with 10 ml of 1 N, H)S0,, and thirty minutes
later the carbon dioxide tyspping scluticr weg remcved from the center well
and barium carbonate prepared and collected In the upuzl manner and eounted
in a ¢, M. Counteyx,

Tha uptake of 2,4«IR by the tigeuwe wag defermined by difference from
the activity remzining dn the medium after imcubation, The mediuvm was
extracted with bemzezz which was counted with s Liguid scintilistion counter,

Each species wzg replicsted five times except ceanothus where ocaly
evough matzrlal was gvailsable for thrss replicaticss, Each replication repre-
sents a different plant from which experimertal materizl was collected,

the incubation medium,

The carbonate counting data were correcied for gmell differences in
reapiratior rates which ware observed among reection flaske. The aversmge
respiratory rate was 7,45 mg C0y per 24 houre, The data are sxpressed as
a percentage of the abaorbed aetivity which wae recovered as 61402 in 24 hours.
The data were subiected to anzlysis of varisses following log. transformation.

Mean Perceant of the Absorbed Activity Recovered ag CIAOQ in 24 Hours

Plant Tissue

Species Leaves Stem Phlo=m Roots
Aldex 4.0 5.3 32.7
Vine maple 2.8 2.1 12.1
Ceanothus 0.4 2.6 36,2
Ponderosa pine 1.0 2,3 9.3
Douglas fir 1.5 L3 b.o
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Andlysie of duts Bboﬂ thog :&er ie 86 Gifference im percent camvez&&&m
szen legves and stems, but the resks of all gpecies converted s grestes
paxcerlage than eithesr the steme ox lesves of cuy given species. With
rosphet t@ differences in racovery fyom ¥osk timcoue, theve iz no significang

p*zeo A“l othes diffcrerncen sxe gigrificant at the five percent level.

Thaze results cozfimm the hypothesis that tissue typee vary in theiw
a¥ility to comvert 2,4-D8 to 2,4-D. Some impovtant differcnees are scen
among specics for 2,4-DP comversion im the rosty, Fo some extent this ean
be correlated with the effeetiveness of 2,4-DB fn sereening tests, However,
- faciors other then the ability to make the converclor are also fovelved {n
detesmining the effectiveress of 2,4-08, although the ability te alter
2,4-08 to 2,4=D 18 vitally fmportunt im the setion of thiz hexbicide,

This investigatioa wag supportzd dy Public Farlik Service Regzaxch
Crart WP 00477, from th: Divislon of Weter Supply and Pollution Control.
{Gregon Agzic, Exp, Sta., Oregos State University, Coxvallis.)

themicsl control of blrelk yagebrush (Axtemisia vova), Lee, 6. A, and
2, ?, ﬁlleya This study wag coxdueted to aampmw& the activity of Dicsmine
(Neolayl 1, 3-propylene diemine salte of 2,4-D) with other formuletions of
2,4-D vvex exte‘ceu peeiods of apgﬂi@a&ign, Bloeck aagebrush wes treated om
fa,e diiferent deates im L1984, The £ixst date of application was May 14 and
the lact was July 11, The butyl estez of 2,%+D and 2,4-D ecster (PCBE) with
end without X-77, were allso spplied o8 & ecompavricen for dacamine.

The parcent cortzel for cach chemical ot the f£ive dates of applics-
tion 43 pressnted iun th2 following taedble, Doacamice at 2 smd 3 1b/A spplied
o May 14 resulted in ungaticfeetory contzel of blsek szgebrush. ALl the
2,54-D butyl ester snd 2,4-D iV ester treatmenis geve 80 percont o more
eontrel on the same gre&@w*ﬂ cate exceapt for 2 &a@ butyl ester st 2 1b/A
+ X=77 which resulted L3 76 percent contwel, Coxnersel with dacemine improved
on the May 2% treatment dete; but 2,%4-D butyl @@@@@'&E@ 2 4D LV ester s
resulted iz & higher psreent ecntrol. Dacamine at 2 and 3 IbJ/A applied om
the Juze 4 and June 16 treatment dates, the parisd when sagebrush is actively
growing and a mejority of spraying is d@me, geve satisfactory comtrol. ALl
chemicsl trestments showed a reduction in percect eongyol on the July Il
trectment date, Although ro treatmect gave 70 peccent econtrol, dacamine at
2 azd 3 1b/A resulted 1a 43 percenmt and 32 pexceit comtxel respectively,
which ware the lowzst for the treatment date,

‘Plains lexkspur (Delplifistum geyrwd Creen) wod death canss (Zygedenes
venerosus Wats.) were P?@V@hﬁﬁu ie the area when the plots were established,
A1l foraulations of 2.4-D at 2 sad 3 1b/A on the five detes of epplicatiem

teevliedl in good contiol of these poizonocus plenip, Thore was no apparent
damoge to aseociated notive grosess growing inm the gprayed arsds.

Conelusions Jdrawvs were:

(1) Dacamine does wot glve satlisfactory coatrol over & longer spraying
pexriod than other formulations of 2,;4-D,
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(2) Dacamine did, however, give satisfactory control during the
period when the sagebrush was actively growing snd corzesponds
very closely to the better application dates for the other
2,4-D formlistfions,

(3) Dacamine eontrvolled plains larkspur and death camas on all five
dates of trxeatment,

(4) Dacamine caused no apparent damage to associated native grasses.
: (Wyoming Agriculturael Experiment Station, University of Wyoming,
Laramie,)

Percent control of Bldck sagebrush using Dacamine; 2,4-D butyl ester,
with and without X-77 and 2,4-D LVE; with and without X-77, on five
different treatment Jdates.

Treatment Date
Chemical* Rate May 14 May 24 June 4 Jupe 16 July 11
Percent Cogntrol

2,4-D butyl ester 2 1b/A 84 83 89 81 62
2.,4<D butyl ester 3 1b/A 82 85 85 75 46
2,4-D butyl ester + X+~77 2 1b/A 76 82 87 68 63
2,4-D butyl ester + X-77 3 1b/A - 84 83 89 78 55
Dacamine 2 1b/A 40 69 87 8% 48
Dacamine 3 1b/A 58 57 87 83 35
2,4~D LVE 2 1b/A 88 79 90 56 €7
2,4-D LVE 3 ib/A 84 76 76 77 58
2,4=-D LVE + X-77 2 1b/A 88 83 68 88 53
2,4-D LVE + X-77 3 1b/A 87 90 74 80 68

* All chemicals were applied in 40 gpa of water, X-77 spreading agent was
applied at 1 pt/100 gallons water.

Chemical control of snakeweed (Gutierrezia sarothrae). Alley, H., P,
and G, A, Lee, Snakeweed has invaded rangeland in many sections of Wyoming
to such an extent that some means of control will be necessgary to regalnm full
productivity of the land. Exploratory plots were eatablished with several
different chemicals and three different dates of treatment in 1964, Tae
results, one year after application, are presented ia the accomparylsg table.

Picloram at % 1lb/A was the oaly treatment which gave L00 percesnt cone
trol on all three treatmeant dates. The amine of 2,4<D 2t 2 Ib/A resulc:d
in 100 percent control in the lst and 2nd series while picloram + 2,4-1
(Tordon-101) at 1 qt/A gave 100 percent control in the 2Znd and 3rd sgevrice.
GC~7887 (hexaflouroacetone trihydrate) at 5 1b/A and picloram + 2,4<D
(Tordon 101) at 1 pt/A were not highly effective until the July 25 date of
application, Silvex or 2,4,5-T did not give satjsfactory contrel at apy
rate of application or date used in this experiment. The spresgdiog sgent
X-77 did not seem to enhance control. In general, the best overgll ecozirsl
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was ottaized on the June 23 treatmanct date when the snakeweed plants were
accively growing. (Wyoming Agriculiural Experimer.z Statioun, University of
Wynsming, Laramie.)

~Tercent control of snckeveed using severel chemicals applied oz thrsze
different dates,

Treatment dates

1st series 20d series 3rd series
chemical Kate/A May 19, 1964 June 23, 1964 July 25, 1964

2,4- amine I ik 80 100 85
2,4-D amine 2 15 100 100 90
2,4-D amine + X-77 11 80 90 80
2.4-D amine + X-77 2 ib 90 100 95
2,4 LVE 11b 75 90 60
2,4-D LVE 2 1b 95 100 .95
2,4eD VE + X-77 11p 70 100 70
2,4-D LVE + X=77 2 1b 95 100 90
2,4-D Butyl estér i1b 80 70 60
2,4«D Butyl ester 2 1o 75 100 __ 80
2,4-D Butyl aster

+ X-77 1 b 70 70 70
2,440 Putvl esrter

+ X-77 2 1in 80 100 80
2,4,5-T % 1b 30 30 20
2,%,5-T 1 1ib 40 40 30
Silvex ¥ 1» 30 30 S
Silvex 1 1ib 60 50 60
Picleram L ib 90 90 90
Picloram %%1lb 100 100 100
Dicamba %'1b 20 20 20
icamba % 1b 70 73 70
GT-7887 (hezaflouro-~

acetone trihydrate) 2% 1b 40 60 60
0C-7887 (hexsafloure-

acetone trihydrace) 5 Lo 80 85 100
Tordon~101 (picloram

4 2,800 1 pk 80 80 100
Tordion-101 (picleram

4+ 2,5-0) 1 qt 90 100 100

Chemicsl eontycl of zzenn segebrush (Artemigla dracumculug), Alley,
H, P, and G. A. Lea. sracn sagebrush hes become a protism in maay arces
througheout Wyoming., Several chemicals at varions rates {following toble)
were applied on May 7 and June 18, 1964, Picloram at % 1b/A resultad in 95
peveant control for the M- raeatment and 100 percent confro™ far the Jupe
treatmest, 2.,%-D LVE (P3BE) a: 3% Ib/A and 2,%4,83T axr % ib/A showed 90 per-
cent cnatrol om the earliest treatment date with some reinwasioa by green
sagebrush,. Observations indicate that the picloram angd piclovam + 2,4-D
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stmemts resulted in a higher percentage control on the June 18 date while
-0 7% {PGBE), 2,4~D tutyl ester and 2,4,5+T resulted in greater control
thz May 7 treatment date. Evaluations show a great deal of variation
retwzen replicarions and dates of treatments, (Wyoming Agricultural Experie

oert station, University of Wyoming, Laramie,)

Coemical control of green sagebrush

———

Treatment Dates

May 7, 1964 Jutie 18, 1964
cremical Rate Ave, % Control™ Ave, % Control

2,6-D 2mine % 1b/A 35 40
2,4-D amine. "1 1b/A 40 . 50
2,4=1 smine 2 1b/A 50 65
2,50 smine 3 1b/A 65 70
2,4l LVE (PGBE) % 1b/A 65 40
2o4=T INE (PGBE) 1 1b/A 75 65
2,4~ IVE (FGRE) 2 1b/A 85 85%
.2,4=D INE (PGBE) 3 1b/A . 90% 70%
2,340 kutyi X 1b/A 50 20
2,40 Eutyl 1 1b/A 75 25
2,4-0 Eutyl 2 1b/A 75 40
2,4« Buryl '3 1b/A 75% 0%
245,51 % 1b/A 90% 20

2 AET 1 1b/A 65*% 25
2,4 3T 2 1b/A 60 60
Silvex ¥ 1b/A 55 43
Silvex 1 1b/A 60 55
Licamta % 1b/A 50 40
Licamba ¥ 1b/A 50 55
Picloram ¥ lb/A 70 95
Piclorum . ¥ 1b/A 95 ino
Torder«101 (picloram

+ 2,4-D7 1 pt/A 65 85
Toriosn-101 (picloram

+ 2,4-~D) : 1 qt/A 70 95

¥ Lrzan sagebrush seedlings growing in treated plots.
+ Perczat control is an average of three replications.

Ficloram plus 2,4-~D treatmeat of chaparral in Arizona, Johusen,
Inswas N,, Jr, and William L. Warskow. Varfous rates of a combination of
rhz prtassium salt of picloram and alkanolamine salts of 2,4-D were appliesd
Ty helicopter to wet site chaparral at El1 Oso, Tonto Natiomal Forest, oum
Sune 18, 1985, Vegetation responses and picloram residue in feorage, soil,
grcund water, 3and surface runoff are being determined, This is a report cf
rthe icitizl results, The resuits of previous tests indicated that piclorzam
plus 2,4+D mav more effectively control: shrub live oak (Quercug turbinella)

than picloram alone, Applications of 2,4-D alone only killed the leaves,
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The treatment rates used are shown in the ac¢ompanying table. Applications
were made at a volume of 10 gpa with a water carrier. Plots varied in size
from 1.3 to 7.2 acres; a total of 31.1 acres were treated with herbicides.
The plots are on the top of the main ridge in the aree, so that the three
springs which arise in the treated arez probably originate there also.

The initial responses of shrub live opak were promiéing 4 months after
application, Treatment with 1% 1b/A picloram plus 3 1b/A 2,4-D killed 90
percent of the tops of alligator juniper {(Juniperus deppeana). The same

herbicides at 1 plus 2 1b/A, respectively, kilied 65 percent of the tops. ¥

Too few juniper treed were treated at the other rates to give reliable data.
The control of manzanita (Arctostaphos pringlei) and emory oak (Q. emorzi)
were variable in all treatments. Killing of tops of pinyon (Pinus eduligd) :
and ponderosa pine (P. pondergsa) ranged from 70 to 100 percent at both the
1 1b. picloram plus 2-1b. 244-D/A and 1% 1lb. piclorem plus 3-1b/A 2,4-D
treatment rates,

Diow Chemical Company 18 determining the picloram resjidue. Determina-
tions have been completed only for the water samples collected during the
initial 3 mounths following application. Small amounts of picloram, 0.018 to
0.031 ppm. were present in the overland flow samplaes. Picloram was present
in the spring water only in the samples taken immediately after treatment,

and once following a heavy storm in August, At other times spring flows con-
talned no picloram residue. (Crops Research Division, Agricultural Resecarch

Service, U. S, Department of Agriculture, Forestry Sciences Laboratory, A.S,
C., Fiagstaff, Ariz., and Salt River Project, Fhoenix, Arizona.)

Preliminary response of shrub live oak to applications of picloram
plus 2,4-D applied June 18, 1965, at El Oso, Arizona. Observations
made on October 19, 1965 ' '

Treztment (1b/A) . Top kill (%) =
Picloram 2.4~D Matare plants Sprouts
None 0 0
3/4 1% ol 24
1 2 - 40 24
1% 3 82 64
3% 7 90 80

1

No mature bushes in these plots

Physiclogy of bud dormancy in chapazral, Goodin, J. R. and F. L. A.
Becker, To determine those factoras which control bdbud dormangy and activa-
tivoa in woody plants, it is necessary to obtain more insight into the nature
of growth and development of each species. The fact that brush control
ircives not only a once-over-lightly clearing sf the land but also an
zxpenzive maintenance program to control resproutimg bes led us to a more
careful study of those chaparral species whick develop large underground
crown reserves and are relatively insensitive to herbicides. Our efforts
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to date have concentrated on two spacies, serub ogk (Guercus cdomoszs) and bledk
sage (Salvia mellifers)., We are attempting to study (1) physidlogical and
biochemical factors lzzding to organ differertistion from a relatively undif-
ferentiated tissue mass in sterile culturs, and (2) esvircomentsl iufluspces
on bud dormancy and sctivation,

We have successfully cultured a number cf chaparrel species on sterile
medium, The auxin-kinetin balsnce has been investigated in great datail in
an attempt to find the ¢rtimum concentration ecombinatica mot 4nly for a
maximum growth rate of parenchyma cells, but alzo for shoot and root differ-
entiation. To date s=heot differesntiastion has not btezn schieved from an undif-
ferentiated callus masg; however, bud primordia kave been activated in tisszoue
explants taken from the nodal regiom of Salvia, The ultimate objective in
this experimentation 13 to initiate buda from an undiliferentiated callus,
which we believe will provide insight for control of bud dormemcy and will
eventually relate to field conditions, {Depertment of Agromomy, University
of California, Riverside, Califormnia.)

The influence of wvegstation meripulation oa aseil moisture. McKell, C.
M, and J. R. Goodin. Soil moisturz at the time of range seediig is so
eritical in areas of limited railsfsll as to determine the difference i
success and failure. We have established field plotzs in dense chopszrral =2t
two Southern California locaticnz. Replicated treatmenits consist of (i) al
brush removed by hand clearing, {2) brush sprayed with 2,4-D and left stending
(3) brush sprayed with 2,4-0, left staanding, and perc;nial Tyegyrass bow;.w_en
the canopy is open, and {4) a control plot left untreated, Soil moisturs
blocks were placed at 12%, 24", and 36' depths at the time that rrestmerts
were established.

We have now accumulatad goill moisture data for three growing sz:5ms8. 4s
anticipated, soil moisture cocaumption is much higher vader a gensz cover of
chaparral than when the plot i3 cleared or sprayed with 2,4-D, A3 goon as
regrowth begins, soill moisture begins to fall and continiez to &3 =0 wntil
growth of the new shoots 13 once again interrupted. As long as the soil is
kept relatively free of top growth, that moisture which does accumulate
appears to be stored in the soil. Proper timing of brush e¢ontrsl coupled
with grass seeding can lead to much greater success in grazg seedling esztab-
lishment than has heretcfore been possible, {Department of Agronomy,
University of Califormia, Riverside, Cslifor:ia.)

Control of gorse and associated species with picioram anad 2,2-D,
Newtor, M. Resistance of gorse to herbicides 15 a msjor chstacle to
reclamation of some 170,000 acres of land in southwest Oregor. Profuze
sprout development and sePa germination nullify gaing from most spray opera-
tions, -Preliminary evidence cf the effectiveness of picloram on gorsze 2ad
other legumes suggested continued efforts with this compound,

Fourteen aerial spray plots of four acres each werzs treated in July, 1964,
with picloram and 2,4-D to determine dosage rates acceptable for minimum
control. Dosages were 0, 2, 4, 8, and 15 ounces of piclorsm ia combina-
tion with four pounds of 2 4 D per acre, replicated; two plats of a commercial
preparation of picloram aad 2,4-D (tordon 101) appliecd at rhe rate of ons
gallon per acre, and one plot each of picloram only, at rates of =ight azd 16
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ounces per agcre. All treatmeots were applied with a helicopter at the rate
of ten gallons per acrs, Water only was used ss a carrier,

After one and one-half ysars, the following degrees of kill are woted,
according to the Dow Rating System, tased on ten observations per trcatment:

Treatment
picloram 2,40 Conditicn class
0 4t 1.4
2 oz 4 2.4
4 4 1.9
8 4 3.0
16 4 3.8
8 2 3.5
16 0 2.7
8 0 2.3

{approx. peor sample)

Despite the general prasence of aerial sprouts on some of the higher
application rates, sprouts exist on a relatively small proportion of the
shrubs, and there has been substantial improvement in the over-all land
reclamation picture, Seeds were found to be germinsting in all plots, but
it is too early to determine if thesa will develop further, since there is
evidence of picloram activify in soil at this time.

Regarding effectiveness cf both chemicals for gorse control, it is econ-
cluded at this time that picloram by itself will ot give as good contzral as
the mixture of picloram and 2,%4-D, despite the genezal ineffectivenessz of
2,4-D alone. Synergistic raletionships may be 1ndicated.

Tordon 10l at the one-gallon per acre rate appears to do a reagozable
job of comtrol, probably sufficient for re-forestation with vigorous plant-
ing stock. There is some evideace, however, that residual plcloram in the
soil may damage planted Douglaz~fir ard Monterey pine. Douglas-fir in the
plots at the time of treatment was badly damaged but seldom killed by eny of
the treatments, while lodgepole pine was virtually undameged by any trest-
ment. Rhododendron was not affected by any treatment, but salal, resistant
to most. herbicides, was moderately damaged. Bristly manzanita end Paciiic
madrone appeared to be damag:ei almost as miuch by 2,4~D alone &s by mixlures
with picloram, (Oregcn State University School of Forestry, Corvizllisz,)

Dormant spray recuirements for relaase of LDougles-fir and grond fir,
Newton, M. Selective brush contrel in young stands of coaifers in the
Paci{ffc Northwest is a well-established practice. Treatments in common use
involve two or more pounds of phenoxy herbicides in five to 20 gailouz cf
0il or water-oil emulsion per acre. Applications are made during spring or
fall when no visible signs of brush ox conifer growth are evident., Treat-
ments used most widely today were developed on the basis of empirical obser-
vations of brush kill on widely scattered pleots throughout the region.
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This report describes results of a factorial dormant spray experiment in'terﬁs
of five-year growth of released conifers.

In April, 1961, twelve six-acre plots in the vicinity of Corvallis,
Oregon, were sprayed with four combinations of two and four pounds of 2,4,5aT
in five and ten gallons of total diesel oi1l solution per acre. Plots were
satisfactorily stocked with Douglas-fir and grand fir, but fifty percent of
the area was completely dominated by vine maple, hazel brush and many other
shrubs and small hardwoods, and relatively few of the conifers could have
reached salable size without release.

One year after treatment, evaluation of kill on all brush specles indi-
cated little difference between two and four pounds of herbicide, but that
ten gallons per acre resulted in substantially better control than five
gallons., WNo effect on conifers was noted at any dosage of chemical or velume
of carrier. Three commercial preparations of low-volatile esters gave near-
identical results. These initial observations supported completely existing
practices.

Four years after the initial observation kill of brush was still rela~
tively the same in the various treatments, and over-all brush cover was still
far less than at the time of spraying. Moreover, it will be several more
years before the sprouting species will have recovered to their original size.
Conifer performance was not consistent with brush kill. Only one variable in
the spray treatments had any influence on growth, 1In the test of five versus
ten gallons per acre, five-gallon treatments resulted in growth very close to
normal for Douglas-fir, while there was about a twenty percent reduction of
growth by ten gallons, despite improved kill of brush.  Height of surroundéing
brush at the time of treatment, herbiclde dosage and interactions of all
treatment considerations and brush conditions had no influence on grewth,
Grand fir responded very poorly to release, although a few individuals grew
very well,

These results suggest that all treatments provided acceptable contrel
of all brush species for the release of established conifers, despite sprout-
ing of most shrubs and poor killlon some larger trees, Very few conifers
more than three feet in height were re-suppressed even with the low-volume
treatments, and high volume applications caused growth depression despite a
lack of outward damage symptoms. '

It is concluded that any spray treatment that will reduce canopy level
to 2 point equal in height or slightly above existing conifers will release
the conifers, but that overdosage may depress growth over & period of five
years or more, (Oregon State University, School of Forestry, Corvallis.)

!

Influence of season and dosage on effectivenessz of injections for control
of Douglas-fir. Newton, M. Recent successes with injections of conifers
for thinning and right-of-way maintenance have led to speculation that cone-
trol measures could be applied throughout the year, with resultant utilizatiozu
of slack season labor. This report summarized preliminary observations of an
experiment to determine minimum dosage requirement for six herbicide prepara=
tions on Douglas-fir.
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Treatments wers applled over an eleven-month period to complete the
annval cycle., The six hexbicide preparations were: picloram {(foxdon 22K):
picloram and 2,4-D (fordon 101); 2,4-D amire; 2,4-D, 2.4,5-T & TBA ami-es
(ACP63-102); cacodylic acid, 2#/gzl.; cacodylic acid, 2.67#/gal. recutralized.
Dosage rates were regulated by cut aspacing, with one-half milliliter undiluted
material placed in cuts spaced at three;, six azd aine-inch iatervals gt breast
height.

Results given in the accompanying tzble were responses developed ovexr a
period of two to thirteen monthg, and s=ascns are listed chronologlecalily in
order of time of application, Numerical ratings are bssged on the following
system:

Crown condition Ratiog
Healthy 1
Slight discolorationm Z,
.Branch terminals dead, leader and top whorls édead 3
Most of crown dead, few green needles 4
Dead : 5

Inasmuch as there is a systematic decrease in effect noted with decreuce
in time between treatment and obgervation, (obzerved ir Auguet, 1963) it is
suspected at this time that true seasonal differences are unimportent,

Dosage differences definitely favor the closer cut gpacingg, but much of the
difference betwecen three and six-inch spacings 1s eontributed by the rsle-
tively ineffective 2,4,D aad mixture of 2.4-D, 2,%4,5-T and TBA, and elx-
inch spacing with picloram and cacedylic acié corsistently providing raticgs
of 3.4 or higher. This degrce of injury 15 sufficlent to remove Douglep-fix
from a competitive position im the stand; hence 18 congldered satigfactery
gontrol. I

Problems of thinning involving insects have not materialized, but zoet
grafting with plcloram only has caused wortality of adjacent dominant trecs
. 1n about one treated tree out of every twenty. No root graft mortslity bas
. become evident as the result of treatment with any of the other compounde,
(Dregon State University, School of Forestry, Corvallig,)
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Response of 23.year~old Dougles-fir to injection accordimg to date of
application, dosagze (cut spacing), and chemieal,

Space
betwzen Tor Tor 2,4-D ACP Caco Caco
Sesr. cus 22B  10L amine 63-102 2#/gal, 2.567#/gal. Meinz
Inches
3 4,8 5,0 2.9 3.0 38 B 3,8%
Sune $ 4.2 4.8 2.6 1.6 3.8 cem 3.40
9 4.8 4.6 3.8 1.2 3.4 oo 3.56 :
3,60
. 3 4,6 3.4 2.2 3.0 - 4,8 b4 3.70
Sept 6 4,% 3,8 1.4 1.8 3.5 b4 3,22
9 3.8 3.6 2,0 2,2 3.6 4,0 3,20
"3.3%7
3 3,0 4,4 1.8 2,0 4.3 2.5% 3.32
Nov 6 4,5 3.8 2.4 2,0 4.5 3.8 3.48
9 4ot 4,2 1,0 1.2 3.6 3.6 3.03
3,28
3 h,8 4.8 2.4 1.5 ) £4,2 3.85
San 5 4.0 4,0 1.2 1.0 4.2 3.5 2,98
9 4,8 4.4 1.4 1.2 2.6 3.5 2.98
' 3,20
3 4.8 3,4 2.5 2,2 4,0 4.6 3.60
March 3 4,2 2,8 2,4 1.3 3.4 3.8 2,98
9 3.8 4.0 1.5 1.2 3.0 2.6 2.88
: 3,09
3 3.8 3.4 1.8 1.8 3.8 3.8 3.07
May 6 3.4 3.4 1.8 1.4 3.8 4,0 2.97
9 3.6 3,0 2.8 1.2 3.8 3,2 2,93
| 2.99
2,32 3.35 2.06 1.71 3,78 3,73
S 5 ag
G

Means for epacings: Thres-imch 3.53

Sis-inch 3.17 '
Nine=inch 3.06

* During the November application, it was fourd that the hateket malfuncticrsd,
giving & reduced volume of chemical in each ¢ut, this treetment only.
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PROJEGT 4. WEEDS IN HORTICULTURAYL CROPS
Roman R. Romarowski, Project Chairman
SUMMARY

Five states submitted = total of 18 reports which included observations
on vegetable crops, strawberries, ornamental bulbe and turf.

Cirect seeded broccoli: A report from Washingtonm indicates that heebi-
cides as trifluralin and CP 31393 will play & key role in establishing come:
pletely machanized broccoli production,

Canteloupes: Rescarchers in Texzas reported that R-4461 was an out-
standing herbicide for posgible use with cantaloupes. DCPA, R-4461 and NPA
controlled weeds more effectively when incorporated at a 2-inch depth rathex
thaa 3/4 inches,

Soinach: Norea has perfcrmed well in Washington when used on spinach
planted in soils of high fertility with a pH range above 6. This herbicide
may alleviate the need of inter-row tillage for processing spinach.

Lettuece; CDBEC still zppears a favorite in Hawaili for lettuee aslong with
the suggested use of a broadcast application of DCPA after the CLEC is vo
longer effective at 4 to 5 weeks. Unlike Texas poor results were okizired
with R-4461, but this may be due to a high soil organic matter content iz tke
Hawzii trials.

Celery: 7Two celery trials cozducted im Hawaii indicate that this crop
is very tolerant to some ewxcellent herbicides. Frometryne and FW-923 were
of speclal interest.

Tomzatozsg: FEBC and R-4461 provided excellaatr weed control with tems-
toes in Texas, Diphenamid voatrolled only baruyard grass in a mixed weed
population. ’

Sarrots; Trifluralin and R-4451 were exceptional for weed control in
carrots on a sandy clay loam in Texas., Linuron 2 1b/A and prometryre 1%
1H/A reduced yields when used as surface applications as compared to »o
yield reduction when incorporated.

O~ions: With furtow-irrigated cnions In Temas, DCPA aad R-%45€l cun-
trolled common purslane, but with rain neithexr herbicide controlled the
weed selectively in onlonc-~CP-31393 had nv effect on weed or oniunm growih,
Triels in Califoraia indicated that omly DCPA gave acceptable werd contzol
and acceptzble onion tolerance ia preplant scil incorporated trials. In
post-plant pre-emergence trials, DCPA, linuron, prometryne 1 1bjJA, R-4481,
CDAA and CP-31393 exhibited satisfactory onion tolerznce. Weed control was
marginal at 30 cays with prometryne 1 ib/A and R~4483. DCPA, CP-313393
and prometryne 2 1b/A provided 70% or better coxtrol 60 days Zollowing
Lreatment |
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Pedg:; Of 32 herbicides evaluated in Waphingion, six showed en&@@magﬁmj '
rasults,

.Tabﬂe>5eets for gead: Bome promizing reoults were obtsinezd by mixing
pyrazon with three new herbicides so ap te obtain woxe effeetive grass congral,

‘Strawberries: washingtoﬁ reportd encouraging resulis with Qﬁ(pe(p”@hn@r@c
phenozy}nphenyhl/ul ledimethylurea,

Ornamental bulba: Simazine and linuronm azxe definite candidates for use
with irig and daffodile but not with tulipa iu Washingtom.

Turf: Four reports were received from Coloradeo deseribing resgults with
turfgrass, Dicamba appeared to be sors effective then 2,4-D and 2,6,5-T {m
‘controlling harebell (Campanula rapunculeideg), black medic (Medicego lwplulire)
and yarrow (Achillea lanuloga), Resgults are reported for the comparizon of
£dve new herbicides for pre-ecmargence exabgrass control to standards as IRMEA,
grifluralin, DCPA and Bandang., A three-year ptudy showed that cumunlative
amounts of Bandane up to 120 LbJ/A showed no adverse effecis on bluegrass,
Iateresting results were xeported for the succesaful removal of bontgress
from bluegrass with high ratep of smmonium sulfate and potassium cysnoze.
8cientists from Washington state reperted thet methylol urcs and ligquid ecal-
eium ¢yanamide were very effective im reducing weed populations in six weeks
wvith ne adverse effects on crops sown At six wesks after treatment.

weed control in direct-geeded brogesll, Peabody, Dwight V., Jr,
l?ive0 pre—plant soll incorporated, h@mbicid@a io?@moxynil 2-bromo~6"-text=
butyl-N- (methoxy-methyl)-O-acetotoiuidide, CP31393, %,5,7- trichlozcbengthiae
diazole<2,1,3 and trifluralin) showed activity wi&h good selectivity in
dﬁfectnseeded broccoli, CP31393 locked especially prxomising as & ney selects

fve herbicide in this ¢rop,

Depandent upon variety, growth, and matvxity chavacteristics, it 48 now
feasible to direct-seed broccoli in rowe of close epacing, coentrxol weeds with
pre-cmergence or pre-planting herbieidal treatmasits, never eultivate and
mechanically harvest center headg only 1n one eutting, Although total yisld
of marketable broccoii will probably be less from a single haxvest of cemter
heads than from a multiple harvest of center heads and side shoots over a
period of time, costs of all phages of brogcecoli production from plantirg
through harvest will be greatly decressed. The key to this completely
mechanized method of broceoll production ie elimiration of smoual wesd
competition with chemical herbicides. Under the might comnditioms, trifluzalim
closely approaches this ideal, (Northwesteryn Wasghington Rescazeh & Extension
Tnit, Washington State Univerpity, Mount Vermo-:.)

The effects of 80ll incorporation spd time of trpatment on the pexforme
2uce of herbicides in cantaloupes, Memgas, Robexrt M, and J. L, Hubbsrd,
Soili-incorporated and unincorporated herbicides aad polyetbylene film weze
studied for weed control in furrow-irrigsted camtuloupes, With little rairv-
fall, warm temperatures, and significamt evaporctive losses of soil molstuxe
from Hidalgo sandy c¢lay loam all herbicides ecntrolled Palmer amseranth

fAmeranthus palmeri S, Wate,) and barmyaxdgrass (Zchinochleoa crusgalli (L,)

L)
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Beauv,) more efficiently when soil-incorporated. ' Pclyethylene film controiled
weeds and provided guitable conditions fer growth of cantaloupes.

R-4461 was the cutztanding harbicide. The herticide selectively coa-
trolled all weeds at 4 or 8 1b/A when soil-incorporated.

DCPA, R-4461, and NZA controlled weeds more effectively when irncorpcocrated
within the surface 2 in, rather than 3/4 in. of scil whersas CDEC was
unaffected by differeutial depth of incorporation. DCPA selectively controllsed
weeds at 8 lb/A incorporated 3/4 in., and at 4 lb/A when incorporated 2 ir.
but reduced the yield at 8 1b/A regardless of the planting date.

CDEC controlled weeds selectively at 6 1b/A incorporated 3/4 in. but
when incorporated 2 in.,, a delay of 10 days in planting was required for
selectivity. The rate of water evaporation from s0il may be an 1lmportant
consideration with scil-incorporated CDEC, Incorporated CDEC persisted
longer in soil than 4id unincorporate=d CDSC. USDA, ARS, CKD, Weed Iuveszti-
gations in Horticultural Crcps and Lower Rio Grande Valley Resezarch and
Extension Center, Tex2s Agri. Exp. Sta., Texas A& & M Univ., Weslaco, Texas.)

Annual weed control in gginach, Peabody, Dwight V., Jr, ¥urther
field testing of norea as a pre-emergence herblcide under manzgerial prac-
tices differing from thoae accepted as standard has indicated that processing
spinach may be grown in rows of close spacing with no inter-row tillage &and
without hand cultivatiown, In addition, there is a pessibility that under the
climatic and edaphic cornditions in the Puget Sound region, processing
spinach may be over-wintered (fall planted and harvested in early spring)
wlth marked increases in yield., Both of these altered procedures, i.e,, fall-
planted and/or 'close-planted,”" depend mainly upon the virtual elimirztion
of annual weeds by means of harbicides. The use of ncrea as a pra-emergeice
selective herbicide 1n "close~planted" as well as "over-wir:ered" spirach
has resulted in control of & wide range of commcu avnual weed gpecies with
little or no injury to spimach. However, there are two major factors watixt
influence the selective activity of norea in spinach: (1) Weed species cf
the genus Polygonum, namely, P, persicaria, P. convelvulus and P. avizuisrce
exhibit a marked tolerance to the activity of norea - these species are
prevalent and common in solls and sites where spinach may be grown, (2)

Under marginal or poor cenditions of soil acidity for good spinach gruwih
(pH at 5.8 and less), pre~cmergence norea appliecations cause a reduction in
the stand of seedling spimach and a severe scunting and leaf chlorosis of
those plants that do emerge. Spirach planted in soils of high fertility
and pH of 6.0 and higher =xl'ibited no injury symptoms, {(Northwesterm
Washington Research & Extensicn Unit, Washington State University, Mouat
Vernon})

Secondary lettuce herbicide sereeaing trisils in Hawaii, Romanowski ,

R. R., P. J, Ito and J, 5. Tazraka. The lettuce growars in Hawaii sxe 2till
in need of effective long lasting herbicidesg foar use in lettuce culture.

CDEC has been very helpful during the first 3 to 4 weeks of lettuce greowizg,
but its effectiveness seldom iasts more than 5 weeks in most arezas. Thras
secondary screening trials were conducted to evaluate some of the newzr
herbicides for use with lettuce, Two experiments were conducted at the
Lalamilo Branch Station on a Weimea fine @andy lcam (8 perceat organic matler)
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and a third experiment on a Manoa silty clay lozm (2 percert orzanie matter),
-All spray mixes were applied at the rate of %40 gpa snd 30 p.g.i. of praseure,
The experimental resultz are contained in the fnlluwing three tzbles,

CDEC, CIPC, IPC, R<44€1, benefin, dipheramid and DCPA (applied st 2
weeks after sowing) all appeazved relatively safe on lettuce under the tuse
conditions, Trifluralin was rot phytotoxic om the high orgetzic mestter soil,
but injury was incurred on the Manoa soil, DCPA end FW-923 applizd 4 -
diately after sowing resulted in sevire crop phytotoxicity. It appears tkat
CDEC applied at sowing followed by DCFA applied ag an over-theceplant cprey
at 3 to 5 weeks to a weed free soll should be considersd for furth=r expevi-
mentation and trial use by growers in Hawaii, The socil reziduzl of L FA
under a continucus cropping ¢ycle will have to be evalusted., (University of
Hawaii, Department of Horticulture, Honolulug Hawail,)

"Lettuce tolerance and Weeg control respoase fo the herbicides, Lalemilo
Station, Experiment No, 1

Todxy 20 JOAL (4 wapkel

Crop Ra’cing2 eed& Rzting
Treatment ) Early Portulacs Amzvanthue Coronopusd
(1b active/acre) Great Lakes glerczcez SPPo didyms
1. Check, late cultivation 1.3 1.0 1.0 1.0
2. Check, cultivated 1.8 4.5 4.8 4.8
3. CDEC 4# 2.0 " 4.8 4,0 2.8
4, CDEC 6 2,0 4.8 4,5 3.3
5. IPC 6¢ 2.0 4.0 2.0 2.5
6. DCPA 6# 3.0 5.0 4.3 2.8
7. DCPA 10,5# 3.8 5.0 4,5 3.8
8. FW-925 6# 4.3 5.0 4.8 4.5
9. Diphenamid 6# - 2.0 2.8 4,0 3.5
10. R-4461 4# (soll imcorporated) 1.0 1.0 1.0 1.0
11. IPC 6# {soll incorporated) 1.0 5.0 1.5 2.5
12, Trifluralin 2#
(soil incorporated) © 1.0 4,5 4,0 2,9
13. Trefmid W-50 7#
{soil incorporated) 1.5 4.3 4.3 4.0
14, Trifluralin 4# 2,8 4.8 4.8 2.3
L.S.D. 5% (1%} 1.0(1.4) 0,9{3.2) 1.1{1.5) 1.5(2.0)

1 pield preparation Jume 2%, 1964° Trts. 10=13 soil incorporated lune 24
seed sown June 243 all other Trts. applied om June 25; Experimantal
design -~ Randomized complete block with 4 replicates.

2 Weed Rating: 1 - no control, 2 - slight, 3 - fair, 4 = gond (commercially
_ acceptable), 5 = complete.
Crop Rating: 1 - no injury, 2 - slight, 3 - woderate, 4 - severe, 5 =
dead.



Lettuce tolerance and weed contrfl respgnse to the herbicide, Lalamilo
Branch Station, Experiment No, 2 - :

A~ Jduly 2, 1965 (5 weeks)

Crop Ratimg Weed Rating
. ) Early Portulaca Amaranthus Coronopus
(1b active/acre) Great Lakes oleracea Spp- didymus

1. Check, late cultivation 1.0 1.0 1.0 1.0

2. Check, cultivated 1.0 4.0 4.3 4.3

3, Benefin 1# ) 1.0 1.5 1.5 1.5

4. Benefin 1#y 901l . 1.0 1.5 1.8 1.0

5. Benefiin 2k#) Lneorporated 1.0 3.5 3.3 1.8

6. Benefin 2%i# : 1.0 2.8 3.0 1.5

7. Trifluralin 3/4#) -1.0 3.3 3.0 1.3

8. Trifluralin 1# soil 1.0 2.5 2.5 1.8

9. Trifluralin 2# ) IRCOFP. 1.0 4.0 4.0 2.5
'10. Trifluralin 2# 1.8 3.8 3.8. 1.8

11. CDEC 6# 1.0 3.8 ;3.5 2.5

12. CIPC 6# (soil incorporated) 1.0 3.5 T 2,0 1.8

13. CIPC 6# 1.5 4,5 3.0 2.5
“14. R-4461 8# (soil incorporated) 1.0 1.3 1.3 1.0

15. DCPA 10.5# 4.0 5.0 5.0 1.8

16. DCPA 10.5# at 2 weeks 1.3 4.0 3.5 1.5
L.S.D. 5% (1%) 0.2(0.3}% 0.8(1.1y 0.8(1.1> 1.1¢1.43

Field preparation May 24, 1965, soil incorporated trts. appiied May 2%
seed sown May 25; pre-emergence sprays agapplied May -26; Trt. No. 16 over-
the-plant spray on June 10; Experimental design - Randomized complete block
with 4 replicates., :

For rating scale, see footnote No. 2, preceeding table.

Lettuce tolerance and weed co?trol response to the herbicides, Manoa
Campus Farm, .Experiment No., 3 ’

Crop Rating Weed Response - 4 weeks
7 weeks? (No.- of weeds/sq. ft.)
Treatment Green Eleucine Portulaca Amaranthus
(1b active/acre) " mignonette indica oleracea 8pinosus
1. Check, late cultivation 3.3 38.0 73.0 9.0
2. Check, cultivated 1.7 0 0 0
3, CDEC 6# 1.3 4.0 4,3 2,3
4. Benefin 1# ) soil 1.7 2.6 7.6 1.3
5. Benefin 1%# 1.3 2.1 4.5 0
6. Benefin zi#i incorporated 1.7 1.3 1.3 0
7. Benefin 2%# 1.3 0.3 2,0 0.6
8. Trifluralin 1#) soil 2.7 o - 4] 0
9, Trifluralin 2#) iancorp. 3.3 0 0 0 -
10. Trifluralin-2# 2.7 0 G.6 0

'L.5.D. 5% (1%) 0.9(1.3)  3.6(4.9) 7.8(10.7) 1.7{2.4) .

L pield preparation July 26, 1965; soil incorporated Trts. July 26; lettuce gown
July 26, pre-emergence treatments applied July-27; lettuce resown oun Aug. 2.
. -

2 For rating scale see footnote No. 2, first table.
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Celery herbicide screeming trials in Hawafi. Romanowski., R. R., P.
J. Ito aud J, S. Tansaka, Two celery trials were conducted at the Lalaemilo
Branch Experiment Statiow located on the isiand of Hawaill at an elevatiop
of 3,200 feet. The soii typz is a Waimea flne sandy Lloam and rainfail is
rather sparse during the summer momthe, hence overhsad irrigation was
.applied as meeded, The herbicides were applied sither as “preplant soil
incorperated” treatments or as “aver-the-plant® spray immediatcly after tramse
planting and again in some treatments two weeks aiter tramsplamting. Hack-
mounted fiberglass tagks werc usad to apply a total of 40 gpa spras mix at
30 p.8s.i. of pressurxe.

The results (following tables) show that prometrirne and Fw 325 exhibited
excellent weed control under ths test conditicns. Thesz two herbicides look
especially promising i{n that they both removed small existiwng weeds at the
time of treatment at two wzeks. From all indicatioms the cselery plants are
able to withstamd the appiicatiom of a broad spectrum of herbicides which
are of interest for weed controi in vegetable c¢rops. (University of
Hawaii, Department of Horticulturs, Boooluly, Hawafi.)

Celery tolerance and we=d confrol respomse to the herbicides, Experiment

No. 1%
— __Ocr X a2z Weed Ravirgy T
, . A, WE, /55alk{Thy " Amar- Cororo- Pernisetum
Treatment Tal: Utah Portulaca an‘hus pus  clandes-

{ib active/dere) tah 15 52-70 sleracea spp. didvmuas Ej;.wzﬁ—g:‘.
1. Check, late cultivatiom 0.9 1.0 1.0 1.0 1.0 1.5
2. Check, cultivated 1.0 1.1 3.8 3.3 %,0 5.0
3. CDEC 6# 0.9 1.1 5,0 3.8 4.3 1.3
4. Prometryne 4# 1.0 1.0 5.0 5.0 5.0 4.8
5. Amiben 4% 0.9 1.2 5.0 &.8 5.0 5.9
6. Chloroxurom 6#. 0.9 1.2 5.0 5.0 5.0 3.0
7. DCPA 10.5% 0.8 1.0 5.0 4.3 2.3 2.3
8. Diphenamid &# 0.9 1.3 4,0 4.5 4,0 4.8
9, Norea 2# 0.9 1.1 5.0 3.8 5.9 4,0
10. R-4461 4# (sofil incorp. ) 0.9 1.1 1.5 1.6 1.0 2.8

11. Trifluraliin 2¢% o Sy

{801l incorporated) C.8 1.1 4.8 4,0 3.5 5.0

12, Stoddard Sslvent o )
80 gals/A at 2 weeks C.8 1.0 5.0 5.0 5.0 5.0
13. FW-925 6# at 2 wezks 1.0 1.1 5.0 5.0 %.8 5.0
14, "Prometryne 4# at 2 wees 1.0... -1.2 25,0 . -3, . .5,C 5,0
L.S.D. 5% (1%) B8, Mo 1.0(1.4)0.9(1.2)1.2 )L A

(1.8

1 prend preparation June 24, 196%4; R-4461 and trifluralin incorporated imto
soill June 24; all other in itlal owar-the-plant sprays June 25. Trrs. 12,
13 and 14 applied overarhuaplants os: July 7 Expcrimsntal design -
Randomized complete block with & replicates,

2 Ysed Rating: 1 - no comtrol, 2 - slight, 3 - fair, 4 = good (commercially
acceptable), 5 - compleie control.
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Celery tolerancel(cv. Spartan) and weed response to the herbicides,
Experiment No. 2

July 2 July 2 (Weed Rating)
Treatment Portulaca Amaranthus
(1b active/acre) Celery Rating~ oleracea Spp.
1. Check, late cultivation 1.0 1.0 1.0
2, Check, cultivated 1.0 3.3 3.3
3, CDEC 6# 1.0 1.0 1.0
4, CIPC 6# 1.0 2.8 2.8
5. CDEC 4# + CIPC 3# 1.0 5.0 5.0
6. Prometryne 2# 1.0 5.0 5.0
7. Prometryne 4# 1.0 5.0 5.0
8. Benefin 2%# (soil incorporated) 1.0 2.3 2.3
9. R-7465 6o# 1.0 4.0 4,8
10. FW-925 6# at 2 weeks 1.0 5.0 5.0
11. Stoddard Solvent 80 gal/A
at 2 weeks 1.0 4.5 4.3
12, Prometryne 4# at 2 weeks 1.0 5.0 5.0
L.S.D. 5% (1%) n.s. 0.8(1.1) 1.1(1.5)

l Field preparation May 24, 1965; Benefin incorporated May 26; field
transplanting May 26; all other initial over=-the-plant applications
May 26; Trts. 10, 11 and 12 sprayed over-the~plants on June 10;
Experimental design - Randomized complete block with 4 replicates.

2 Crop Rating: 1 - no injury; 2 - slight; 3 - moderate; 4 - severe;
5 = dead.

Preplanting and pre-emergence weed control in tomatoes. Menges,
Robert M. and J. L. Hubbard. Herbicides were soil=-incorporated to study
their effectiveness in the control of Palmer amaranth (Amaranthus palmeri
5. Wats.) and barnyardgrass (Echinochloa crusgalli (L.) Beauv.) in
furrow-irrigated tomatoes. Under relatively low soil temperatures, little
rainfall and high evaporation in the Hidalgo sandy clay loam, PEBC and
R-4461 controlled all weeds at 5 1b/A whereas diphenamid controlled only
barnyardgrass at 10 1b/A. No herbicide treatment decreased the yield of
tomatoes, although weeds competed for yield. (USDA, ARS, CRD, Weed
Investigations in Horticultural Crops and Lower Rio Grande Valley Res.
and Ext. Center, Texas Agri. Exp. Sta., Texas A & M University, Weslaco.)

Effects of soil incorporation and time of seeding on the performance
of herbicides in furrow-irrigated carrots., Menges, Robert M, and J. L,

Hubbard. Soil surface and soil-incorporated applications of herbicides
were studied for control of barnyardgrass (Echinochloa crusgalli (L.)
Beauv.) in carrots field-grown in cool, wet Hidalgo sandy clay loam,

Trifluralin, 3/4 1b/A, and R-4461, 4 1b/A, were outstanding for
selective weed control with rain regardless of soil incorporation or the
time of planting with incorporation.
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Linuron controlled grass selecrively at 1 ib/A without incorporation

and 2 1b/A with incorporation; carrots were injured only with the 2 1b/A
surface application,

Prometryne controlled grass at 1% 1lb/A regardless of soil incorpora-
tion and reduced the yield only in surface applications; 3 1b/A reduced
yield regardless of incorporation. (USDA, ARS, CRD, Weed Investigations
in Horticultural Crops and Lower Rio Grande Valley Res. and Ext. Center,

"Texas Agric., Exp. Sta., Texas A & M Univ., Weslaco.)

Effect of depth of soll incorporation and time of seeding on the
performance of herbicides in furrow-irrigated omions, Menges, Robert M.
and J. L, Hubbard. Scil-incorporated and urnincorporated herbicide
applications were compared for weed control in furrow-irrigated onions,
DCPA and R-4461 controlled common purslane (Portulaca oleracea L.) but
with rain neither herbicide controlled the weed selectively in onions,
regardless of incorporation depth or time of planting.

CP-31393 had no effect on weed or onlon growth regardless of method
or rate of application. g

Temperatures ranged from 64 to 95° F at the %-in. depth in the
Hidalgo sandy clay loam. {USDA, ARS, CRD, Weed Investigations in Horti-
cultural Crops and Lower Rio Grande Valley Res. and Ext, Clenter, Texas A &
M Univ,, Weslaco.)

Effects of several herbicides on southport white globe onions grown
under furrow and sprinkler irrigation. Agamalian, H. and A. H. Lange.
Preplant soil incorporated, post=plant surface, and post-emergence appli-
cations were made on two soill types. Plor treatments wzre 2 rows, 30
feet in length with 4 replications.

Preplant, scil irncorporated: Herbicides were incorporated at the 2-3
"inch depth of a Metz fime sandy loam. The orions were seeded following
treatment and furrow irrigated. The following weeds were present in the
control: Amaranthus retroflexus L., Solanum sarachoides, Sendt., Chenopodium
album L., Portulaca oleracea L., and Capsella Bursa-pastoris I.

Data presented in the following tablw indicated that only DCZPA at 6
and 12 1b/A gave acceptable weed control and crop tolerance, The stand
reduction observed at the 12 1b/A rate did net affect yields dus to the
larger bulb size resulting from the wider spacing. The larger bulbs are
not desired by the dehydrator-processor. All other herbicides provided
excellent weed control, but limited onion tolerance resulted in excessive
stand reductions,

Postplant pre-emergence, non-lncoerporated: Herbicide treatments were
made to the surface of a Salinas clay loam. A 2 in, sprinkler irrigation
was applied 4 hours following treatment. Weed species present in the con-
trol were Urtica urens L., Chenopodium album L., Stellaria mesdia L.,
Amaranthus recroflexus L., Senecio vulgaris L., Malva pavviflora L., and
Solanum sarachoides, Sendt.
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With the exception of prometryne 2 1b/A (following table) all herbicides
tested in this experiment provided accepted onion tolerance. Weed control
30 daye following planting was marginal with prometryne 1 1b/A (no control
of Malva sp.) and R-%4461 at 6 and 12 1b/A (poor control of Urtica sp.). All
othars were acceptable, DCPA 6 and 12 1b/A, CP 31393 6 1lb/A and promerrvne
2 1t/A continued to provide 70% or better weed control 60 days following
tredtment.

Post emergence: Herblcides were sprayed on the onions at the 2-3 true
leaf stage. The following weed species varied from 1 to 3 in. in height at
time of treatment: Portulaca oleracea L., Capsella Bursa-pastoris L.,
Urtica urens L., Chenopodium album L., Stellaria media L., Amaranthus retro-
flexus L., Senecio vulgaris L,, Malva parviflora L,, and Solanum sarachoddes
Senit,

Linuron at 1 1b/A {(following table) when applied in this manner ¢il not
contrel Senecio sp. Initial crop symptoms were evident by a decombent growth
ard cthis symptom was unot evident 4 weeks following treatment. Linuron at 2
1t /A provided excellent weed control, but caused some stand reductiouns.

The bromoxynil ester and potassium formulations are extremely weak on
Urtica urens and Portulaca oleracea, resulting in poor weed control iz this
test., Potassium formulations possessed a greater onion tolerance thaan the
ester., (University of California Agriculture Extension Service, Salinas,
Califcrnia.>}

Preplant, soil incorporated

Per Cent ~i:1d

Herbicide 1b/A % Weed Control Phytotoxicity of Comtrol
bCrA 6 82 1 101
DCPA 12 86 4 101
CDAA 4 75 1 95
CDAA 6 81 3 89
1PC b 98 8 110
CIPC 3 97 9 5
R-2063 4 99 6 50
R-2063 6 94 8 10
control 0 -- 0 100

* 10 = completely dead
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Post-plant, pre-emergevece, non-incorporafed

Plarnts/2 Per Cent
% Weed Control fc. Yield of
Herbicide Ib/A 4]2L/63 5/24765 of row  toxiecity  Control
DCPA 8 93 70 13 0 100
DCPA 12 100 88 L7 1 100
Linuron 1 83 347 16 0 100
Linuron 2 92 8% 13 1 100
Prometryne 1 £5 33 14 0 100
Prometxyre z 100 91 5 5 &0
R-4451 6 432 7 16 0 100
R-4461 12 60 22 i3 0 100
CDAA 4 100 L0 15 0 100
CP 31393 2 78 18 14 0 100
CP 31393 4 100 41 13 1 100
CP 31393 6 100 80 ie 1 102
Control
Post-emergente on the oniern:s
Per Cent Yield
Herbicide Th/A % Weed Control Phytotoxiclty of Coontrol
Linuron i 83 1 100
Linuron 2 100 2 80
Potassium cynate 12 90 0 100
DNBF 374 70 0 100
Bromoxynil eater 3/4 70 3 30
Bromoxzynil
potassium % 1 0 100
Bromoxynil
potassium X 2 0 100
Bromoxynil 3/4 20 2 90
Control 0 0 0 100

Herbicide evaluation field test in procegsing peas. Peabody, Dwight
V., Jr.  Of the 32 diffsrent horbicides evaiuated ag pre-planting soil-
incorporated treatments in procazssing peas, six showed high promise as
selective herbicides in tris cvsps  1,l-dimethyle3-{[3-(N¥-teri-butylcarbamyl-
oxy)pheuyl))urea, 5-chlora-3-tart tutyi-bemesthyluracil, 5-bromo-3-tert butyl-
6-methyluracil, N-{p-kromopheryl)-N'-methyl-N-methoxyurea, 3-(m-trifluoro-
me'thylphenyl)=1, l-dimethyluras, and l-phenyl-3-methyl-5-allyl-hexahydro-1,
3,5-triazinone-2., Almost =5 errsctive and selective were 4,5,7-trichloro~
benzthiadiazole-2,1,3, ¥BT 201, 2-chlorceN-iszopropylacetanilida, norsa and
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1-(3,4»dichlorophenyl}-3,5+< dimethylhexahydro-l 3,5~triazinpne-2. Some of
these materials (1, l-dimethyleB ({3~ (N-tett-burylcarbamyloxy)phenyl))ureak
5-chloro=3- -tert butyl-6-methyluracil and 5-bromo«3etert butyl-6-methyluracil)
demonstrated high activity (with selectivity) at 0. 3 1b ai/A. The activity
of most of these promising compounds had not been ccmpletely dissipated
almost five months after application as determined by biocassay, (Noxth-
western Washington Research & Extension Unit, Washington State Universityv
Mount Vernon‘)

Annual weed control in table beets for seed, Peabody, Dwight V., Jr,
Pyrazon has continued to show a high degree of selectivity in beets grown
for seed, However, the two principal disadvantages to its wide-spread
acceptance are high cost (due to the necessity of two applications in one
growing season) and low activity on grassy weeds. This year's results
indicate that these disadvantages might be overcome by combining pyrazon
with any one of three new herbicides, 2-chloro-N-isopropylacetanilide,
2-bromo-6'-tert-butyl-N-(methoxymethyl)-0-acetotoluidide, and bromoxyril.
These compounds, when combined with pyrazon at "half-rates™ and applied

soon after planting, resulted in better weed contrxol for a longer pariod

of time than the presently recommended pyrazon treatments This year's
‘results alsc show that beet stecklings planted in "close™ (20 in.) row
spacings and treated with pyrazon mature earlier and yield more seed tham
beets planted in thé conventional manner. A combination of these techniques
1s indicated, namely, pyrazon at a low rate plus a grass killer applied soon
after planting to beets in row spacings of approximately 20 in. {North-
western Washington Research & Extension Unit, Washington State University,
Mount Vernon.)

Selective weed control tests with 3-/(p-(p®chlorophenoxy)-phenyl)/-
1.1l=dimethvlurea in strawberry planting§; Peabody, Dwight V., Jr.
Repeated applications of 3-/(p-(p'chlorophenoxy)-phenyl)/-1,1-dimethylurea
at low rates did not replace all cultivation and hand~-hoeing, Resistant
weed species, necessary mechanical management techniques (row trimming,
fertilizer side-dressing, etc,) and soil tilth, are factors which contribute
to the poor growth and lower yield of strawberries managed without cultiva-
tion, Although chemicals will probably not eliminate mechanical methods of
weed control in strawberry plantings, selective herbicides should reduce
the number of cultivations and perhaps eliminate hand-weeding and hoeing.

Tests undertaken at off-station sites in northwestern Washington under
conventional managerial practices further demonstrated the effectiveness
and safety of 3-/(p=(p’chlorophenoxy)- phenyli/-l l-dimethylurea as a selecg=
ive herbicide in strawberry plantings. A wide range of weed species were
controlled under many differeat environmental econditions, This herbicide
caused little or no strawberry injury even at rates in excess of those
prerequisite for good weed control. {Northwestern Washington Research &
Extension Unit, Washington State Univerpity, Mount Vernon,)

Anmual weed control in ornamental bulbs (bulbous iris, daffodils, and
_ tulips), Peabody, Dwight V., Jr. Results of the 1964-65 field tests of
pre-emergence selective herbicides in ornamental bulbs were greatly influ-
enced by two factors: (1) high water with actual flooding of part of the
test area for more than two weeks in late winter and (2) a drastic change
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in plot technique, i.e., plaating a very small number of bulbs in small wire-
bottomed trays. As a result of thess conditiong, experimental error was
Increased with a concomitant loss of some irformacion., Neverthelesz, some
general trends were indicated: (1) simazine, contrary to results of previous
years, seems to be safe and effzctive for use as a pre-emergence herbicide

in bulbous iris and King Alfred Zaffodils (but ror in tulips); (2) pre-
emergence application of lisuros 2ls. exhibits good zelective weed control

in iris and daffodils, but w0t culips, substantiating pravious work; (3)
although dichlobenil seems to %=z faicly safe in ornamental bulbs, it does

not perform at thes level of anaual weed control obttasined with simazine and
linuron applications.

In a test comparing combinations of post- ani pre~emergence application
of different substitited-urea herbicides, it appears that the earlier post-
emergent applications are causing less bulb yield reduction and resulting
in better season-long anaual weed control. Furcher experimentation is needed
to determine the best combization of pre-~ and post-emergent substituted-urea
applications,

Off-station testing of linuron and dichlodewnil indicated that linuron
resulted in excellent anrual weed contrel and dichlobenil greatly reduced
field horsetall infestatimmi im bulb fields at rates which caused no
obvious signs of injury to ornamental bulbs. (Northwestern Washington
Research & Extension Unit, Weshiagton State Unidverzity, Mount Vermon.)

Recent work in contrcliliwe hard. to-kill weeds ir turfgrass, May, J.
W., H. M, Hepworth and Jezs L. Fults., Expaerimental plots treated on August
3, 1965, and evaluated on September 1%, 1965, comparing dicamba and 2,4-D for
the control of creeping harebell {Campanula rapunculoides) in bluegrass turf
gshowed considerable promise in favor of dicamba with respect fo eliminating
this persistent perennial weed.

Dicamba applied at % and 1 1b/A gave 95 perceunt top kill of harebell.
2,4-D alone at 2 1b/A resulted ia only 50 percexnt contr:l of the weed, and 1
1b 2,4~D plus 1 1b 2,4,5-T had little effect on harebe:rl,

All chemical applications conszidsred above completely contrpnlled dande-
lions, kochia, and knotweed present in the treated plots, and there was no
visual damage to bluegrass turf, Expsriments were conducted in Fort Collins,
Colorado, and represeat culy one season's observations. Final evaluation will
be made during the spring and summer of 1968,

2,4-D, 2,4,5-T7 and cicamba were applied to plots in Denver, Colorado, for
the control of black medic (Mellcago lupluiins). Applications were made
August 16, 1965, and evaluations were made cn September 15, 1965,

This data indicates control may be obtained with dicamba at considerably
lower rates than with the phenoxy compounds for eradication cf black medic
in bluegrass-fascue turf,

Dicamba at 2 1b/A was compared to 2,4-D plius 2,%4,7-T at 1 plus 1 1b/A
for the control of yarr.ow {Actillea lzruloza) in bluegrass-bent turf in
Denver, Colorado. Applicstion was on August 12, 1965 and evaluacion was

’
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made September 15, 1965, Results showed 100 percent initial top kill with
dicamba and 40 percent control with the 2,4~D plus 2,4,5-T combination.

Final evaluations will be made in the spring and summer of 1966,

(Botany and Plant Pathology Section, Colorado Agri. Expt. Sta., Colorado
State University, Fort Collins,)

Chemical control of black medic

Treatment Rate - lb/A % control of black medic
1. Dicamba X 98
2, Dicamba 1 96
3. 2,4-D 1 55
4., 2,4-D 2 90
5. Dicamba + 2,4-D ¥+ 1 97
6. Dicamba + 2,4=D ¥+ 1% 100
7. 2.4-D + 2,4,5-T 2 100
8. Dacamine (oil soluble 2,4-D amine) 2 100

Comparison of nine pre-emergence crabgrass herbicides for use in blue-
rass turf. May, J. W., H, M, Hepworth and Jess L, Fults, Nine compounds
“were evaluated for pre-emergence crabgrass control in Greeley, Colorado
during 1965, Four of these materials, DMPAy; trifluralin, DCPA, 2nd bandane
have been previously recommended for use as pre-emergence crabgrass herbicides
in Colorado; five were newer compounds included on an experimental basis.

The new compounds were Azak (2,6-di-tert-butyl-p-tolyl-methylcarbamate),
Sindone 296-B (1,l-dimethyl-4,6-dilsopropyl-5-indanyl ethyl ketoune), R-4461
(N- (beta-0,0 di-isopropyl di-thiophosphoryl ethyl)-benzene sulfonamide),
SD-11831 (eniline, 4-(methylsulfonyl)-2,6-dinitro~N,N-dipropyl), aand tupersan
(1-(2-methylecyclohexyl)-3-phenylurea).

Chemicals were applied on April 21, 1965% and evaluation was on August
21, 1965, All materials were applied pre-emergence to crabgrass by mixing
wizh 2 qts. of water and sprinkling over 25 sq, ft., plots with an ordinary
sprinkle can, Three replications of each treatment were used. The experi-
mental design was a systematic block arrangement. Three blocks were used
and within each block there were 9 treatments and one control systematically
arranged,

The method of evaluvation was based on the use of 2 5' x 5' quadrat
covering the entire 25 sq. ft. for any one treatment. The quadrat was
divided into 9 equal sub-units and in every case each of the 9 sub-units was
observed for the presence of crabgrass. An arbitrary visual rating of 'O
was given to sub-units with no crabgrass, "1" for units with 1 or 2 crab-
grass plants, '"2" for units with 2 to 10 crabgrass plants, "3" for units
with 10 to 50 plants, and "4" for units with over 50 crabgrass plangs. 1In
this manner both density and distribution within the whole quadrat unit
were considered.
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Comparison of nine pre-emergence crabgrass herbicides

Rate
Compound Lb/A a. 1. Rating*
1, Azak 10.0 0.00
2. DMPA 15.0 0.00
3, Triflurazlin 1.5 0.00
4, 296-B 12.0 0.00
5, 296-B 10.0 0.00
6. 296-B 8.0 0.03
7. DCPA 10.0 0.03
8. Bandane 35.0 0.03
9. DCPA 8.0 0.10
10, R-4461 10.0 0.10
11, SC-~11831 1,0 0.27
12, 8D-11831 2.0 0.37
13. Tupersan 20.0 0.43
14, DCPA 6.0 0.63
15. SD~11831 0.5 1.13
1€, Bandane 15.0 1,23
17, Control -- 2.14

* A rating of "0" is equal to complete control of crabgrass; a rating of
"4" is equal to heavy infestation with uo control. In this case control
plots averaged a rating of 2.14.

One factor contributing to the low density of crabgrass thie year may
have been the occurrence of unusually cool-wet condlitions in June and July.
The average daily temperature for June was -1,7° F and Jjuly -0.6° F, The
total precipitation for June was +42.41 Inches and July 42,20 inches above
the long time average. This year no germinating crabgrass was observed
until May 26, 14 days later than on the average year for the period 1959-
1965, This late germination of crabgrass plus the wat and cool conditions
of June and July were correlated with almost complete replacement of crabe-
grass by white clover in bluegrass turf on our test area at Luther Park,
Greeley, Coiorado. (Botany and Plant Pathalogy Section, Coloraio Agri.
Expt, Sta., Fort Collims.) :

Selective removal of bemntgrass from bluegraseg turf with potassium
cyandte and nitrogen fertilizers--a progress report, Hepworth, H. M., J.
W. May, and Jess L. Fults. The use of potsssium cyanate and high rates
of nitrogen fertilizers as selective herbicidez for removal of bertgrass
from bluegrass turf has been explored during the growing seasons of 1963,
1964 and 1965, Results from 1963 and 1964 irndicated that a corcenftrated
water solution of aqueous smnmonia (NH40H) applied at 20,7 1b of N/1000 sa.
ft. was the most promising of five chemicals tested. Treatment in early
August followed by reseeding with bluegrass sevsn cays later appeared to be
the most successful treatment., DPuring the 1965 season this technique was
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used on several home osmers® lawns in south Denver where bentgrass in blue-
grass turf is a wide-spread pioblem:. Althoﬁgh an dqueous ammonia solution
was again highly effective as- a\sel_ctive ﬂontact herbieide it proved to be
too hazardous for use under’ home owner COHdlClOIon Even in rather still air
the unpleasant ammonia fumes could ot Cbe: controlled, Severe irritation to
the nose and eyes of the’ appll*ator dnd burning of nearby trees, shrubs and
flowers resulted, These features would mske the practice generally unaccept-
able to the average home owner.

As an alternative to using aqueous ammonia, two other chemicals have
beén tested. They were ammonium soifate at ¥00 1b/1000 sq, ft. and potassiumr
cyahate at 20 1b/1000 sq. ft. applied in water solUtion. These rates are
equivalent to 20 1t of N/1000 &G, ft. for the ammonium sulfate and 4 1b of
N/1000 sq. ft. for the potassium cyanate. Both of these materials produced
excellent contact topekill of the mixed twurf. Bluegrass shows considerable
ability to recover while bent does not. Neither muterial produced objection-
able fumes or caused any damage to adjacent treee or fiowers., Reseeding
wtih bluegrass seed in late August at a rate of 3 1b/1000 sq. ft. resulted in
well-established seedlings by November 1, except under conditions of exces-
sive bentgrass thatch, Removal of excessive thatch before seeding seems
desirable. Use of thils practice may require considerable judgement on the
part of the home owner. Treatment of small Yspots" of bentgrass in blue-
grass may not be objectionable provided the remaining turf is fertilized
with the equivalent of 2 1b §/1000 sa., ft, concurrent with the selective
herbicide treatment to reduce the growth differential turf color resulting
from the high “"N" application. When the kentgrase "spots' are large or the
infestation occurs throughout the turf, treatment of the whole area may be
advisable, One such trial is in progress. Observations and measurements will
be continued during 1966, (Botany and Plant Pathology Section, Colorado
Agri. Expt. Sta., Fort Collims.)

Toxicity study of bandane used over three-year period for control of
crabgrass ip bluegrass turf, May, J. W., H. M. Hepworth and Jess Fults.
Tests in Luther Park located im Greeley, Colorads, were conducted to deter~
nmine any detrimental effects associatead with repeated applications of high
rates of bandane (polychloroccyclo pentadiene isomers).

Bandane was applied in the granular form beginning in 1962. A second
application was made in 1963, and a third in 1965. Cumulative amounts of
bandane at the end of the third treatment were 0, 60, 80, 90 and 120 1lb/A.

1st year 2nd year 3rd year Total
A 30 1b/A 15 1b/A 15 1b/A 60 1b/A
B 30 1b/A 30 1b/A 30 1b/A .90 1b/A
C 40 1b/A 40 1b/A 40 ib/A 120-1b/A
D 40 1b/A 20 1b/A 20 1b/A 80 1b/A
E Control Control Control 0
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Effect of methylol urea and liquid calcium cyanamide on weed seed
viability, Peabody, Dwight V., Jr. Methylol urea at 200 and 400 gpa
and 1iquid caicium cyanamide at 100, 200 and 400 gpa were highly effect-

ive in reducing the anrual weed population to iunsignificant amounts six
weeks after applications,

At this time crop plants ceculd be planted and subgequently grown
with no injury in soil treated at rates of 200 gpa of methylol urea and
100 gpa of liquid calecium cyanamide. These materials in addition to having
activity as fumigants (killing soil-bormz insects, pathogens and weed seed)
are fertilizers containing relatively high perceittagss of nitrogen that are
available as plant nutrients, (Northwester: Wazhington Research & Exten-
sion Unit, Washington State University, Mount Veraon.)
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PROSECT 5. WEEDS IN AGRONOMIC CROFS

W. E. Albeke, Project Chairmsn

No Summary Submitted bv the Prolact Chairman

Evaluation of ioxyrnil and bromoxymil formulationsg for selectiv= control
of fiddleneck (4dmsinckia intermedia) in winter wheat, Rydrych, D. 3. aznd
D. G. Swan, Fiddleneck counkrol has been difficult using the various 2,%4-D
formuilations because early treatments or fall treatments would injure whtezt
and later treatments failed to control the weeds, Ioxynil and bromoxyail
were found to be highly selective in cereal grains and treatments could be
made early without injury. 1In addition, the two compounds were effactive
in controlling fiddleneck. Several formulations of each compound were
tested in 1965,

Weed species in tha areca included tumbling mustard (Sisymbrium altizzi-
mum) and fiddleneck (Amsinckia intermedia). JIoxvnil (A7P 63-168A and ACP 64-33),
and. bromwoxynil (ACP 65-755) M&ES 100731, M@B, 1006, and MaB 11641), were applied at
.25 = 1 1b/A. Treatments were applied in March whea wheat was in the 3 l=af
stage, Tumbling mustard was .5 inch ip diameter and fiddleneck was 1-2 inches
in diameter.

Toxynil (ACP 64-33) was only 50-60% effective on fiddlenack and 30-40%
effective on tumbling mustard. Ioxynil J(ACP €2-18635A) was 100% effectire on
both weed species but only at the high rate {i 1b/AY,

Bromoxynil (ACP 64-255, M&® 100731, M&B 10064, and M&B 11641) ware il
100% effective on fiddlenerk aid tumbling mustard whea applied at high rates
(1L 1b/A). When lower rates (.25 1b/A) of bromoxyail were used, formulations
of ACP 64-255, M&B 100731, aad M3B 10064, were slightly more eifective than
M&B 11641,

In general all bromoxyvail formulations were superior to iloxynil for
fiddleneck and tumbling mustard control. Thete were o differences betwszo
bromoxynil formulatiens when compared at high rates {1 1b/A). However,
bromoxynil formulationz were more variable when teuted ar .25 1b/A and ACP
64-255 and M&B 100731 wers 20% more effective on fiddleneck than the othar
bromoxynil formulatiouzs. (Dregon Agricultural Expt. Sta., Pendleton,}

Blue mustard (Chorispora fenella) control i1 winter wheat, Rydzrych,
D. J. and D. G. Swan. Blue mustard 183 a tencclous broadlieaved anruzl
belonging to the cruciferae rzmily, This weed has been resporaibls zor
severe yield reductiong in witer wheat becausas the atondard 2,4-0 traat-
ments have not been effective., Extensive tests have been conducted in
eastern Oregon to selsct a harbicide that is selective on wheat and eff:z=ct-
ive on blue mustard,
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Control of amnual broad-leaved wzads in barley with asircraft appli-
cations of bromoxymil aznd loxynil. Foy, Chester L, and Orris W, Gibson.
Present 2,4-D recommewdations in cereal grains, although used effectively
for many years, have two impsrtent limitations as follows: (1) certain
species are difficult to wet or for other reasons are somewhat tolerant to
2,4-D (2) for reasons of crop safety, treatment with 2,4-D should normally
be delayed until the grain Is well established and tillered {the uneed for
weed control may oftern pcecur earlier},

Based on a preliminary study in 1962, 7 replicated tests ia 1963, zand
11 more experiments in 1964, certain benzonitrile compounds have shown
exceptional promise for use iaztead of or in addition to 2,4-D in California
cereal grains. Toxynil was tested most extensively during 1962-54 (rates,
volumes, formulations, residues, combinations with other herbicides, timing,
etc,). During 1965 similar emphasis was given primarily to bromoxynil which
proved even more effective against several major weed species in California,
e.g. Amsinckia spp. tarweeds, mustards, etc. Early tests in 1966 tend to
confirm the previous findings.

Excellent weed control pertormaace (with few exceptions), high crop
tolerance, and no detectatle Lerticide residues in either crop or soil;
combined, appear to justify the following recommendation in barley and
wheat: bromoxynil ester, 6-8 ozfA (1 1/2-2 pints of 2 1b/gal formulation),
10-20 gpa spray volume (5-10 by air), apply when crop 1is in the 2-leaf to
boot stages and weeds are in early seedling stages., The above treatment
has repeatedly given excellent control of many common annual broad-leaved
weeds. Bromoxynil has proven e¢Jual to, or in most cases, more effective
than ioxynil, howewver exceptions have been observed. Ioxynil appears more
effective than bromoxynil against chickweed and scarlet pilmpernel. The
more "tolerant!” or Yresistant' species to bromoxynil observed in California
are filaree, bur clover, strawberry clover, chickweed, spurry and scarlet
plmpernel. The lower rate {6 o0z/A) should be used on very young seedlings
(less than 3-4 leaf stage); the 8 oz/A rate, on more resistant species and
on more advanced weeds up to €-8 inches tall but before flowaring. Early
application 18 preferred,.

Almost all reported studies with bromoxynil have involved application
by ground rig, using 15 gpa spray valume, or more, Less information was
available on its effectiveness at lower gallonages applied aerially. Om
January 22, 1965, bromoxynil ester and ioxynil amine (1/2 1b/A) and 2,4-D
amine (3/4 1b/A) were applied by fixed-wing aircraft (9 gpa spray volume)
to Arivat barley, 5-7 inches tall and well tillered., Soil moisture was
near field capacity at the time of treatment. There was a very heavy
infestation of Amsinckia spp. in the 6-inch rosette stage, Other weeds
present were stinging nettle, commoa chickweed, filaree, miner's lettuce,
milk thistle, mustards, pineapple weed, prickly lettuce, common sow thistle,
shepherds purse, Malva sp., ecirly dock (seedlings) and bur clover.

Untreated checks were provided by coveriug several random areas with
plastic sheets during spraying, then removing the sheets immediately thereafter.

No toxicity symptoms or. the bariey were observed with either of the
three herbicideg. Bromoxynil caused a rapid contact injury to all weeds
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except common checkweed, stinging nettle and filaree which showed only
chlorosis and stunting, Even these more resistant species, however, were
soon understoried by vigorous growth of the barley and offered only slight
competition (mostly where barley lodged), Overall weed control at harvest
was rated 99%,

Herbicidal response was slower with ioxynil than bromoxynil and finally
less complete., Chlorotic spots over stems and leaves were observed at
first; necrosis followed several days later. Total weed control at harvest
was rated at 70%.

Combine~harvested yields were comparad with those from plots receiving
the standard 2,4-D treatment (see table).

Grain Yield % of standard

Treatment (1b/A) 2,4=D treatment
1, bromoxynil ester (1/2 1b/A) 2134 126
2, 1oxynil amine (1/2 1b/A) 1924 113
3., 2,4=D amine (3/4 1b/A) 1691 -
4, untreated check 0 ‘ 0

Several annual species were adequately controlled by 2,4-D. Amsinckia
Bp,, the principal weed problem, was stunted but not killed and apparently
still offered conglderable competition, Untreated portions of the field
were 8o foul that no mature grain was produced. {Department of Botany,
University of California, Davis.)

Weed control in spring whesat with several post-emergence herbicides,
Appleby, Arnold P., Larry C, Burrill and W. R. Furtick.  Beaver spring
wheat was seeded on April 3, 1963, and herbicides were applied on April 29,
At the time of application, the wheat had 3-4 leaves and 1-2 tillers.

Most of the weeds were very small, 2 inches tall or less. The major weed
species were dog fennel (Anthemis cotula), bachelnr's button (Centaurea
cyanus) and lambsquarters {(Chenopodium album}, Weed control was evaluated
on June 28 and wheat was harvested on August 16. Treatments were replicated
4 times in a randomized block design., Plot gize was 10° x 507, Results

are given in the following table,

Bromoxynil caused slight temporary chloroeis., K azide caused severe
foliage damage, but considerable regrowth occurred, Diquat gave complete
wheat kill,

It should be pointed out that the rates of bromoxynil used in this
trial were higher than normally needed for commercial weed control, in
order to determine the safety factor of bromoxynil on spring grain,
(Department of Farm Crops, Oregon State University, Csrvallis.)



Weed control and yield of Beaver spring wheat )
% Control Wheat

Pog  Bachelor’'s  Lambs= Yield
Treatment Lbs/A fernel button quarters Lbs/A
1. NC 3363 1 93 80 64 3004%*
2, NC 3363 11/2 96 99 51 3052%
3. Ortho 407 1 93 70 20 2944 %
4, Ortho 745 1 89 50 28 2752
5. Ortho 831 L 95 88 95 2752
6. Diquat 1 98 99 79 o*
7. 6-12133 1 56 75 63 2788
8. G-12133 1 1/2 69 , 83 73 2559
9. Bromoxynil ester 1 100 100 100 2848%
10. Bromoxynil ester 2 100 100 100 2680
11. Bromoxynil ester
+ dicamba 1/2 +1/8 100 100 99 2776
12, 2,4-D amine +
dicamba 1/2 + 1/8 91 100 100 2812%
13. K azide + X-77 20 + 0.17 1C€0 100 100 2043*
14, Check 0 0 0 0 2547

* Significantly different from check ac 5% level
LSD 5% = 250 lbs/A .
€V, . ='6.897%

Herbicides for broadleaf weed control in spring wheat and barley.
Cords, H., P. 1In the spring of 1965 a number of herbicides were applied
to wheat and barley for broadleaf weed coutrol. In the wheat trials,
the principal weed presant was wild buckwheat {Polygonom convolvulus).
Also present were wild mustard {Brassica sp.), dwarf mallow (Malva
rotundifolia), redstem filaree (Erodium cicutarium), lambsquarters
(Chenopodium album), and prostrate knotweed (Polygorum acivulare). Of
these, mallow and filaree were resistant to the herbicides applied.
Overall weed control and crop imjury were rated about three weeks after
application, which was in the fully tillered stage of the wheat,.
Results are summarized in the following table.

Effect of ioxynil and bromoxynil on wheat aund weeds

Rate/A Wead control Crop in}ury
Herbicide oz raringsl ___rating
Toxynil 8 4.8 o]
Toxynil 16 6.0 0
Bromoxynii 8 8.0 0]
Bromoxynil 16 8.8 tr

10=no plant injury; 10 = completely killad,

35



In the barley trials, the principal weed present was prostrate knot-
weed. Also presen¥ were wild mustazd, flixweed (Descurainia sophid),.
various smartweed8 {(Polygomum spp.), Lambsquarters, and dwarf mallow.

The smartweeds 4nd mallow wére mot cdntrolled by afiy of the treatpents,

As in the previous trial, applicaéibn was at the fully tillered stage
with evaluation about three weeks later, Results are given in the follow-
ing table. ‘ :

Effect of herbicides om weeds and barley

: - Rate, Weed control Crop injufy
Herbicide _ oz/A rating” rating
Bromoxynil 8 7.3 0
‘Bromoxynil 16 7.3 1.3
Bromoxynil + 2,4<D 8 + 8 8.2 1.7
Bromoxyanil + 2,4-D i6 + 8 9.2 2.3
Toxynil 8 6.0 0.7
Toxynil 16 5.0 1.0
Toxyail + 2,4-D 8 + 8 9,0 1.7
Ioxynil + 2,4-D 16 + 8 9.2 2.0
Dicamba ) 2 3.8 1.0
Dicamba 4 5.0 2.5
Dicamba + 2,4-D 2+ 8 7.3 2.8
Dicamba + 2,4<D 4 + 8 7.5 3.7
Picloram 0.5 2,7 0
Picloram 1 4,5 1.0
Picloram + 2,4-D 0.5 +8 §.0 1.5
Picloram + 2,4<D 1+38 7.2 2.3
2,4-D : 1% 7.0 1.8

2 0 = no plant injury; 10 = completely killed

Heavy rains just prior to harvest caused severe shattering. Conse-=
quently, no ylelds were taken. At harvest time there were no obvious
treatment effects on the barley. Weed control persisted to harvest in
successful treatments., {Nevada Agri., Exp. Sta., University of Nevada,
Reno. )

The effect of herbicldes on thz control of wild buckwheat and cow
cockle in small grains, Guenthner; H. R, Twenty-six treatments were
applied to wild buckwheat and cow cockle in winter wheat, two dates in
barley, and in spring wheat, The following summary could be wmade from
these treatments:

Bromoxynil - rates of 5 o 6 ozfA of bromoxynil ester applied at
the three-leaf stage to jointing stage will effectively control wild
buckwheat and cow cockle in wheat and barley. A combination of 4 oz/A
of bromoxynil ester with 2,4<D ester at 4 to 6 oz/A could be applied
after the five-leaf stage, - '



Picloram - applied at 5/16 to 3/8 oz/A with MCPA at 4 to 6 oz/A at
the three-leaf to 5-leaf stage of growth or applied with 2,4-D at 4 to 6
oz/A applied at the five-leaf to tillering stage effectively controlled
most annual broadleaf weeds in wheat and barley.

Dicamba at rates of 2 oz/A has been an effective treatment for wild
buckwheat control in small grains. Due to the narrow spectrum of weeds
controlled with dicamba, the following treatments can be made: 1) a com-
bination of dicamba at 2 oz/A with MCPA at 4 to 6 oz/A applied at the
three~leaf to five-leaf stage; and 2} a combination of dicamba at 2 oz/A
with 2,4-D ester at & to 6 oz/A applied at the five-leaf to tillering stage.
These treatments can be used in wheat or barley. In oats, dicamba may be
applied alome or in combination with MCPA, {(Montana Agricultural Experi-
ment Station, Central Montana Branch, Moccasin.)

Weed control in Gaines Wheat., Mever, R. W. and T. J. Muzik.
Herbicide trials in Gaines wheat were conducted primarily to investigate
control of coast fiddleneck, Amsinckia intermedia; blue mustard, Chorispora
-tenella; gromwell, Lithospermum arvense; dog fenmel, Anthemis cotula and
henbit, Lamium amplexicaule. The trials were in 14, 16, 20 and 22 inch
precipitation areas. Harvest data were obtained from tests on gromwell and
coast fiddleneck.

Bromoxynil was the putstanding material under test. This product
became available too late for timely application but even the late appli-
cations gave excellent control of weeds and very good vields were obtained.
Control of gromwell, fiddleneck and blue mustard at the flowering stage
ranged from 90 to 100%. Dog fennel was effectively controlled and henbit
was appreciably reduced with control varying from 40 to 90%. The degree
of control of henbit appeared directly proportional to the size of the
plants with the best control on young plants. Mixtures of bromoxynil
and phenoxy compounds controlled mustards more effectively than bromoxynil
alone but control of gromwell, fiddleneck and blue mustard was reduced.
Yields were also consistently lower from the mixtures. Both weed comntrol
and yield were somewhat superior from mixtures with MCFA and MCPP than
from mixtures with 2,4-D, Browoxynil produced no visible damage to winter
wheat and yields were consistently near those of hand-weeded plots in
spite of the lateness of the applications,

The lithium salt of ioxynil produced extremely variable results, from
.0 to 807 control at both 1/2 and 1 1b/A rates. The ester formulation gave
much better and more uniform weed control than the lithium salt in all
trials., A combination of 1/2 pound of the ester with 1/2 pound of 2,4-D
gave the best contreol of gromwell, dog fennel aud henbit and the highest
yield in one trial.

Among the phenoxy compounds, butoxy ethanol ester of 2,4-D applied
in the fall at 1/2 or 1 1b/A gave 50% control of gromwell but did not
control henbit, Results from spring application varied more with date of
applicaticn than with rate. -Wheat infested-with fiddleneck and gromwell
sprayed in March with 1 1b/A ylelded 10 bushels per acre more than wheat
sprayed in April although there was obwvicusly more damage to the crop
from the earlier application. Application of 1 1b/A om blue mustard in
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Mareh resulted im B80% comtrol. Dacamine at 1 lb/A gave erratic control of
gromwall when applied i{n efther spring or fall, MCPA and MCFP gave about
757 control and no wheat damage when applied in April at 1 1b/A.

Diuron was the only substituted urea tested inm 1965. Applications of
0.8 and 1,2 Ib/A in the fall and spring gave good control of gromwell inm -
the 22-inch prectpitation area, Spring applications in the drier areas
resulted in poor eontrol.

Dicamba alome or im mixtures with 2, 4-D produced variable results im
controlling weeds {m wheat.

"These results suggesat that bromoxynil may be superior for control of
2,4-D resigtant species, espectally in areas of 20 inches or less of
average annual precipitation, The soil residual effects of diuron appear
to make it the material of choice for early fall application in areas of
high reinfall, drainage-ways and seep areas where late fall, winter and
early spring applications cannot be made, {College of Agricultuxe
Research Center, Washington State University, Pullman.)

Herbicides or nmixtures tegsted inm 1964<1965 on Gaines wheat

Herbicide Rate/A Applied

Dacamine /2, 1

Emulsamine 1/2, 1

2,4=D amine 1/2, 1

2,4<D isopropyl ester 1/2, 1

2,4-D butoxy ethanolester 1/2, &, 2

MCPA 1

MCPP 1

ACP-63-303 (ioxynil, Li. salt) i/2, 1

M & B 8873 (foxynil, ester) 1/8, 1/4, 1/2, 1

M & B 10064 (bromoxryril, ester) 1/8, 1/4, 1/2

Diuron : 1/2, 8/10, 1, 2/10, 1.5

Dicamba 1/4, 1/2

ACP 63-303 + 2,4=D 1/2 + 1/2

ACP 63-303 + MCPP 1/2 + 1/2

M & B 8873 + 2,4-D- 1/8 + 172, 1/4 4+ L/2, Y/2 + 342
M & B 8873 + MCPP 1/8 + 1/2, 1/4 + 1/2, /2 + 1/2
M & B 10064 + MCPP 1/8 + 1/2, 1/4 + 142, 1/2 + 1/2
M & B 10064 4 MCPA /8 4+ 1/2, L/4 4+ 1/2, 1/2 + 1)2
M & B 10065 + 2,4-D 1/8 + 172, 1/& + 142, 1/2 + 1/2
Dicambe + 2,4-D /4 + 172, 1/2 4+ 172
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Response of cotion to s0il iacorporated herbicides. Anderson, W, P.,
and 5. W. Whitworth. Five herbicides were applied as preplant soil
incorporated trzatments at four rates on cotton sown ir clay loam soil.

The herbicides were applied 33 a briadcast spray in 40 gallons water/A

and immediately cisked into ths soil, Beds were then listed on 40

centers and the preplant irrigat..on £ llowed. At the proper time as to
moisture and temperature, the beds were barrowed aad 1517-D Acala cotton
was seeded at a rate cof 30 1b/A. Cotton emerged to a uniform stand but

the weed seed population was gomewhat sparsge, All treatments gave satis-
factory control of the ascual moraing glory and annual grasses that ewerged.

The effect cf the harbilcidas on yield is shown in the following table.

Relative yield of cotton frem plots treated with preplant applications
of herbicides irncorporated by double diskicg (4 inches)

Rates . Txeflan Prefar Diuron Dacthal Caparol
I 86 95 96 107 89
II 108 90 95 9% 108
CLIX 86 93 91 99 109
v 79 101 - 111 110
Rates - 1b/A
I 1/2 L 3/4 6 1/2
II 3/4 5 1 9 1
IIT 1 8 1% 12 1%
v X 10 - i8 2

3 centdge of bhe untreated check plors, average

1 vields exXpressed 35 a perce
= 2,29 Bales ¢f Lint/A.

yizld of check

Statisticallv, acne of the yieidz {rom the herbicide treated plots
were higher or lower than the hoed ch2ck plots., However, the trend
toward lower yields somewhat corralaces with inhikition of plant height,
following table.

Yield of cotton from plots treated with preplant applications of
Treflan soil-incorporated by d-ible disking (4 inches)

Treflan % Inhibition of Bales of
1k /A plant height Lint /Acre
0 0 2,07
1/2 . 5 1.78
3/4 22 2,23
1 24 1.78
1% 4 1.64
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Since many acres were treated with treflan this past year and the
cotton trade people were complaining of low guality cotton from this
area, data were also taken on fiber properties, following table,

Quality of cotton from plots treated with preplant applications of
treflan soilleincorporated by double disking (4 inches)

Treflan Upper 1/2
ih/A Mike" Streongth Stretch Mean
0 3.6 236 7,2 113
1/2 3.6 230 7.7 114
374 3.8 233 7.6 111
1 3.8 220 7.9 106
1% 3.5 232 7.8 111

There were no adverse affects of trefiaan on cotton quality. (New
Mexico State Unjversity, Agricultural Experiment Station, University Park.)

Combinatiomsg of preplanting and layby applications of herbicides in
irrigated cotton, Hamilton, K. C, and H. ¥. Arle, Research on herbi-
cide combinations for season-long control of annual weeds in tottom was
continued in Arizors during 1965, Two tests were conductad at the Cotton
Research Ceuter In Phoenix whéere N-(2-mercaptoethyl)benzenesulfonamide §S-
{0,0-diisopropyl phosphorodithicate) (bensulide), DCPA, prometryne, and
trifluralin were applied to the soil on March 8, before furrowilag for the
preplanting irrigation. Treatments were replicated 4 times on plots &
rows wide, 43 feet long. Deltapive Smooth Leaf corfton wis planted in
moist 301l snpder a dry muich on Mar:h 31, Two weeks of cool weather and
rain followec, so the tests were repianted on April 20.

Directed applications of DCPA, diuron, monurow, prometryne of tri-
fluraliin covered the entire furrow rhd base of the cottnn plants before
the first (June 2) and second {June 30) postemergerce irrigations. Layby
applications contained 1/2% nonionic surfactant., Treated plots were
cultivated within one hour,

The surface soil averaged 48% saad, 35% silt, 17% clay, and 1%
organic matter. Weeds present included PanL<Jm faaclculatum Swartz,
Echinochloa eolonum (L.) Link, Leptochloa *LlifO?miﬂ {Lam,)} Beauv.
Physzlie erghtll Gray, and Amaranthus pa1m9r1 S. Wats. The tesc area
was cultivzied three times. Percent broadleaved and grassy weed control
was estimated oa October 13. The center rows of each plot were hand-
picked in November. Rates of application, percext grass control, and
cotion yields are skown in the table,

Cotton seediings wetre temporarily stunted by preplanting applications
of trifluralin, Postemergence applications of diuron and mounuron czused
temporary chlorosis of cotton follage, Prometryne caused severe chlorosis,

nd some cotton plants were killed.
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There was little difference in weed control when layby applications
were made before the first and second irrigation, Combirations of herbi-
cides gave 94 to 100 percent control of broadleaved weeds. Control of
annual grasses wds less satisfactory, averaging 61 to 95%. The combination
of bensulide and diuron gave the best grass control and combinations con-
taining prometryne the poorest.

Combinations containing bensulide and DCPA resulted in the highest
yields of hand-harvested seed cotton. Combinations containing prometryne
and monuron gave the lowest yilelds. Machine picking would have been
pogsible on all treated plots. Ground harvest was possible only on the
plots treated with bensulide-diuron. (Cooperative investigations of Crop
Research Division, Agricultural Research Service, U, S. Dept. of Agricul-
ture and Arizona Agric., Expt. Sta,, University of Arizona, Tucson.)

Grass control and cotton yield following preplanting and layby
applications of herbicides.

Grass control

Percent Yield1
estimated as percent of
Treatment October 13 DCPA checks
Preplanting Layby Date of layby treatment
Herbicide 1b/A Herbicide 1b/A  June 2 June 30 June 2 June 30
Trifluralin 0.75 diuron 1.25 67 84 92abe’ 107
Trifluralin 0.75 MoNuYoN 1.25 69 76 80 bc 92
Trifluralin 0.75 prometryne 2,00 64 69 68 ¢ 91
Trifluralin 0.50 trifluralin 0.50 69 78 80 be 90
and diuron 1.25
Bensulide 5.00 diuron 1.25 94 95 1202 100
Prometryne 2,00 diuron 1,25 61 73 89abc 89
DCPA 8.00 diuron 1.25 73 78 101ab" 103
DCPA 16.00 DCPA 8.00 80 88 100abe 100

1 Yield of seed cotton on 'DCPA checks was 2,070 and 2,350 1b/A.

Preplanting applicarions of bensulide in cotton, Arle, H, ¥, and
K., C, Hamilton. Research with preplanting applications of N-(2-mercapto-
ethyl)benzenesulfonamide §-(0,0-diiropropyl phosphorodithioate) (bensulide)
to control annual grasses in irrigated cotton was continued in 1965 at the
Cotton Research Center, Phoenix, Arizoma.

~

Preplanting applications of bensulide were: 2, 4, and 6 1b/A, on
March 8, to the flat soil surface before furrowing for the preplanting
irrigation; 4 1b/A, on March 10, as a broadcast application after furrow-
ing before the preplanting irrigation; and 2, &, and 6 1bfA, on March 31,
as a broadcast application before harrowing for the final seedbed prepara-
tion, DCPA at 8 lb/A was also applied after furrowing before the pre-
planting irrigation., Treatments were replicated 4 times on plots 4 rows
wide, 43 feet long,
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Deltapine Smooth Leaf cotton was planted in moist soil under a dry
muich on March 31, Two weeks of cool weather and rain followed, and the
cotton was replanted on April 22, The surface soil of the test area was
38% sand, 40% eiit, 2z% clay, and 17 organic matter. Weeds present
included Panicum fascizulatum Swartz, Echinochloa colonum (L,) Link,
Leptochloa filiformiz (Lam,) Beauv,, Physilis wrightii Gray, and Amaraathus
palmeri S, Wats, The tsst arca was cultivated three times, On June 29, 1
Lb/A of diurom was sppli:d on the plot area as & cirected spray covering
the entire furrow. 7T:hiz rete of diuronm will rot control anmual grasses but
usuaily controls brozdiecaved weeds, Percent weed control was estimated on
October 13. Thne center rows of =ach plot were hand-picked in November.
Grass countrol aud cotton yleldz are shown in the table.

Cotton emerg=nc: ani seedling growth were not affected by preplanting
herbicide applicationz., Best contral of annual grasses was obtained with
preplanting applications before furrcwing for the preplaating irrigation.
All preplanting applicacions of bensulide gave better grass control than
DCPA. Preplanting application of tensulids did not alter cotton yields,
{Cooperative investigatinua of Crops Research Division, Agricnitural
Research Service, U, S. Dept. of Agriculture, aad Arizona Agric, Expt.
Sta., University of Arizona, Tucson,)

Brasz control azd cotton yield following preplaiiing applicatious of
tengulide gnd DOPA

Treatment Grass euatrol Yield* as percent

Herbicide met o Ib/A perceat euhimated of DCPA check
bensulide before frrrowing 2 96 107
bensulide  before furrowing & 99 103
bensulide  befor: furvowlng 9 100 99
bensulide bzfoure irrigation 4 91 99
beasulide  telore harroiing 2 84 102
bensulide  befonre harrowing < 90 103
bensulide  hefore harrowing 6 95 108

DCPA before irrigstion 8 81 100

1

Yield of seed cotton on DCPA checks was 2,700 1b/a.

Repeat directeld applications of low rates of herbicides in cot:.:
Arie, H, ¥. and X. C, Ramilton. Single applicatiouns of herbicices - to
the so0il for control of amntal weeds in cottqQn have sumetimes resulted in
soil residues of herbicides which affect subsequent crops. The evalua-
tivn of repeatzd applications of low rates of herbicides to the follage
of small weeds was continsed an 1965 at the Courzom Regearch Center,
Phoenix, Arizona, This wis an actempt to cortrol gnnual weeds with =2
mirnimum residue irt the soil,

On fane 2 wha2a Deltapine Smooth Leaf coteon wes &4 to 6 inches high,
overall applications ware made as follows: 2, &, and 8 oz/A of diurosng
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3 1b/A of DSMA, ard 0,67 1b/A of prometryne. Directed applications, cover-
ing the entire furrow and bass of the cotton plants, were made on June 23
(cotton 8 to 10 inches), July 17 (cotton 18 inches), and August 3 (cotton
24 inchesg), MSMA at 3 1b/A and paraquat at 0.2 1lb/A were applied as
directed sprays om .fune 23, July 17, and August 3. Herbicides were applied
in 40 gal/A of water which contained 0.5% nonionic surfactant, Treatments
were replicated 4 times om 4 row plots, 43 feet long. The test area was
cultivated three times.

Small vweeds were present on all plots at each date. Weeds present
included Panjcum fasciculstum Swartz, Echinochloa colonum (L.) Link,
Leptochloa filiformia (Lam.) Beauv., and Physalils wrightii Gray. Percent
weed control was estimated on October 13, The center rows of each plot
were harvested in November,

Overall applications of diuron and prometryne caused severe chloroesis
of cotton foliage. Prometryne and the high rate of diuron caused stunting
of cotton plants. Prometryne reduced cotton stands. Later directed appli-
cations had little efifect on cotton plants and gave excellent control of
broadleaved weeds. Control of annual grasses ranged from 83 te 95% with
the repeated applications of herbicides as compared to 157 on the culti-
vated checks., All herbicide treatments, except prometryne, resulted in
aignificant increases in cotton yield as compared to the cultivated check.
Prometryne also delayed maturity. (Cooperative investigations of Crops
Research Division, Agricultural Research Service, U. S, Dept., of Agricul-
ture, and Arizona Agric. Expt, Sta,, Unjversity of Arizona, Tucson.)

Early postemergence applications of herbicide combinations in cotton.
Hamilton, K, C, and H, ¥, Arle, Interest in early postemergence applica-
tions of herbicides to the soil has increased because of injury to seedling
cotton from preplanting applicatiens and inadequate weed control with later
layby applications. Where mixed weed infestations occur, herbicide combi-
nations might perform best, During 1965, the effects of diuren in combina-
tion with three herbicidsz were evaluated on cotton and weeds at the Cotton
Research Center, Phoerix, Arizona,

When Deltapipe Smcoth Leaf cotten was 4 to 6 inches tall (June 2)
herbicides were applied as a2 direccted spray covering the soil of the entire
furrow and as little as possible of the cotton plantaz. All combinations
were applied in 40 g.p.a.of water with 1/2% aonjonie surfactant, All
combinations contained '1.25 1b/A of diuron. Combinations also contained;
3, 6, 9, or 12 oz/A of txifluralin; 2, 4, or 6 1b/A of N-(2-mercaptoethyl).
benzenesulfonamide §-(0,0-diizopropyl phosphorodithioate) (bensulide); or
6 1b/A of diphenamid. Treatments wera replicated 4 times on plots & rows
wide, 43 feet long.

Berbicides were incorporated immediately with a ground-driven,
sectioned, rolling cultivator acd the area was furrow-irrigated 2 days
later. The surface soil contained 37% sand, 39% siit, 24% clay, and 1%
organic matter. Weeds preseat included Panicum fasciculatum Swartz,
Echinochloa colonum (I..) Link, Leptochloa filfformis (Law,) Beauv.,
Physalis wrightii Gray, and Amsranthus palmeri S, Wats., The test area
was cultivated 3 times, Percent weed contral was estimated on October 13.
The center rows of each plot were hand-plcked in November,
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Herbicide combinations applied earlv postemergence caused severe
chlorosis of coctos foliage and reduced staniz. Combionations including
trifluraiin caused more injury than compinstiane with bensilide or diphena-
mid, Injury i3 wobtton with combinations coataining rrifluralin or bensulide
was related to the amjurt of these herbicldes in the combinations. Combina-
tions of two harbiciics and a surfactant caused mere Injury to cotton than
combinations ¢of fn= two harbicides without surfaectaent, or diuron with
gurfactant 1w zajoc-rnc Lests,

Combinacinas ¢f neuasulide and diuron gave the best initial control of
wesds, None of th: combinaricnsg gave satisfactory control until harvest,
There weg no JLffera s in yield of seed cotton followisng applications of
herbicide <ombirst:otg to yvouag cottoq, (Coapzrative Investigations of
Crop Research Division, Agriccalturzal Research Service, U, 8. Dept. of
Agriczulture, and Arlzona Agric, Expt. Sta., University of Arizona, Tucson.)

Testing seedlinz grass rolerance to post-smergence herbicides., . Rossg,
Claude €., W, R, Furtick apd L, C, Burrill, Kentuckv bluegrass; orchard-
grass, tall fescue, red fescue, bentgrass,; pereanial ryegrass, and annual
ryegrass wera planted July 9, 19n5. Oa July 27 and August 17, these
gragsas were spraved with five herbicides to test the grasses! tolerance
when spraved at th: approximate two- and four-leaf stages of growth, The
compounds used were: Eromoxynil (+wetting agent) at % 1b/A and 1 1b/A,
Ortho 831 ¢+ werting agent) at 1 1b/A and 2 Ib/A, NC 3343 at 1% 1b/A aund
3 1b/A, Z,4-D at % lb/A and 1 1b/A, end dicamba at % 1b/A aad % 1b/A.

The grass species made up sub-plots within main plots of chemical applica-
tion, Tolerance evaluations wz=re mad=2 one week after each application and
then again on Decemb=x 20, 1985, \

The first evaiuaticn of the 2-lecaf stage spplication showed leaf tip
burning of some dagree by all applicacions, The high rates ¢f Ortho 831
and .NC 3383 srowed zevere tip burning wich a few dead leaves present. On
the strer haad, dicamra gave very little to na cip burnirg. The only
weeds preszont 1a the trial at this applicztion were very small pigweedws,
Amargcthus retroflexns, Control of thesz was quite good in all treatments
except in both rates of dicamba and the 1,5 1b rate of NC .3363 where con-
trol was trom 30-7. percent, Both rares of 2,4-D gave 90-100 percent
control snd the rest of the tr2atments 98-100 perceunt control,

When ithe second application wag mzde af the approximate 4-leaf stage,
the individual growth stages were 2s follows: tall fescue (3-4 leaf),
orchardgrass (5-leaf), perennial and annual ryegrass (6-8 leaf), nentgrass
and red fescue.(borh hsd stonled and had 2~3 culms from each base), and
bluegrass (3-lzafy. Iesf tip burning at this gpplicarion was found in both
the 1 and 2 pound rares cf Ortho 831 and NC 3343 at the 3 pound rate. The
other applicatis g produced no damaging effecrs, The pigweed was 1 to 2,5
feet tall at chig soplicarion and control of this we2d was very poor in all
treatments,

After the eveluzgtion of the application at the four-leaf stage, the
trial was mowel to a3 three irnch height, and thz residue hauled off. This
removed much of the pigweed competition in the checks, 80 a comparison of
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treated plots to check plots would be mere valid st the December 20 evalu-
ation, This last evaluation was 8 comperisom of denscity between treated
plots and cheeck plota, The damsity of tall fescue was reduced 10 pexcent
by the high rates of Bromoxypil end Ovtho 831 applisd at the 2-leaf stage,
‘Orthoe 831 was the only ecompound that reduced the benmtgrass denaitfy, the
most severe reduction eoming fn the 2 1IbfA rate at the 2-leaf stage
application., The demsity was only 38 percent wvhen compared to the check
plot. Red fescue, perennial ryegrase end asnmuel ryegrass had no reduction
in density. Evalustiens of the Kentueky bluegrass and orchardgrass were
not relisble dus to erratic stands of both grasses., (Farm Crops Depart-
ment , Oregon State Usiversity, Corvallis,)

Control of anwps) blucgrass im Fentuckv bluegrass seedfields,
Neidlinger 6 Thomss J,, Floyd 0. Coldbext and W, R, Furtick. Merion
Kentucky bluegrass was seeded im the fell of 1963, and herbicides were
appiied on September 18, 1964, At the time of application, no crop had
been taken from the field imn 1964, and the field had not been burned. The

-major weed gpecies wag gnnual bluegrass (Po2 surua). Weed control evalua-
tions were made st 11, 16, and 2% weeks after herhicide applications.
Treatments were repiiea&e& 4 timed {p a randomized block design. Seed
from the plots was havyested im June §1965. Plot size was 8' x 20°, with a
39 x 17" harvested sample teken from each plot for yield analysis, Results
axe given as follows:

Annual bdluegrass comtrol and yield of Kemtucky bluegrass

% Ampual bluegrass Kentucky
__Canerel bluegraes
: Aztive veeks after application seed yields
Teestment ibJA il 16 24 1b/A Renk
1. R 4461 0.0 71 97 8¢ 853.0 7
2, R 4461 3.8 5] 98 97 871.8 6
3, Dbiurcn 2.6 &3 78 54 1,095.4 K
&, Broma@il 1.6 &% 73 62 1,030.5 5%
5, Bromacil 2.4 68 87 55 1,155,2 1%
€. Simazine 2.4 85 99 100 1,068.6 &%
7. Simazine 3.2 70 99 90 1,150.0 2%
8. Check 0 0 ] 0 796.5 8

* Bignfificantiy different from check at 5 percent level
LSD 37 = 157 1bjA
c.V, = 10,6%

Single applicutions of R &46)1 at 15 1b and simazine at 3.2 1b/A,
gave the highest Pos annua contrel. The diurom treatment indicated that
a pingle fall applicatina is not giving adequate Pea annua control through-
out the winter months, Nome of the treatmerts in this trial showed injury
to the Kentucky biluegzass, (Parn Crops Department, Oregon State Univer-
sity, Corvallis.) S
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Control of sanusl broadleaf wegads in gress,  Guaeathoer, H. R, In
1964 two species 0f grass, Oahe intermedlate woneatgrass and standard crested
wheatgrass, were sge=dzi on a Danvers clay lozm soil. Four weeks after
emergence zid seven wesks after emergsace, Lwenty-six treatments were
applied. The primeryv weed specles prasent werd wild buckwheat, round leaf
mallow a d koocwe=d, The most effective cruatwents were: dicamba at 2 oz/A

plus 2,4~ =ster = o oz/A; picloram st % oz/4 plus 2,4-D ester at 6 oz/A
and toxynil 4v 3 ¢ 8 0zfA, Ticamba wnd picloram when applied alone were
not effective 1n o trolling round lear mallow,

May yields wers taken in 1963, Cunstilerscie variation in yields was
noted within Lcooutwenis, Statistical arcl,zis revealed significant dif-
ferences roc; trzatmeals, grass spzcick, Ur=zlments by grass, and date of
applicatiocn bv griss specizs, The wmost luporidnt source of variation that
was signliicant was the Jdiffsrsnces io creatments, The highest ylelding

treatments weve: 1o2vail at 8 oz/A; picioran ot % 0z/A plus 2,4-D ester
at 6 ozfA; and gicamba plus either 2,4« or MUTA st 6 to 8 oz/A. Yields
wers increased fwom 50 tou 90 pereent of the weedy check which yielded

34€9 Ib/A. (Montara Agricultural Experlwent Station, Central Montana
Branch, Mowcossin,)

Preplanit g dil-incorporsted applicscious of benefin, trifluralia, and
EPTC on sc=d #Alial Agamalian, 4. cplant applicativas of herbicides
were made (o eviluats ore wp tclazrance and weel control, The soil was a
Lockword gravelly Loam, Reounefin was apn11-i at 1, 2, and 4 1bfA, Trifluralin

e

at X, 1 and 2 ibfa and FETS at 3 1b/A. =roleide appli atlu;C were ilmme-
dlately incorperab=d with power wotary ey:ipumwt Appll ations were made
on Februzary 17, 1365, with soil temperaturss ot 49° 2t the three inch
depth, Plats w-r= ome row wide, 50 fezt 1.rz, with fln: replications, The

trials were plemied to the Steinbach-schuidl variety oan February 17, 1963,

Tne tri-13 vao 2i7ed no mechanics! ool inacion, The checks wers hand
weeded on Mav 1. Ule fleld was grown uncer furvow irrigation with five
irrigations g the courge ~f the geas, Weed species present in the
control wers Clengp dium aibum L., Amarsitlig cetroflezus 1., Selanum
saracholdesz, Sendt., snd Brassica gerinw‘x L& yDesfonta1n¢s) Ju all,

Benztfin =20 1

(8

11 2 1b/A resulted 1a ZU), wesd control with slight

suppregsant eyiuot oans on the alfalfa at ] Ih/A rate. Harvesrtad seed
resulted in 2 147 and 37% increase in vi-lls over the hand wesded checks,
Benefin at & L1, s reaileed in maximum wooi eoncrol, but crop tolarance

wag marginzil. Viz=1ld were reduced by 247 o or the hand weeded check.
Trifluralin -t % and 1 Ib/A resulted in 9071 weed control with a slight
degree of se=dld suppressicn, Respsctive yield lacreases were 13% and
4% over the hand :e:ead check. Triflurcelin ac 2 1b/A provided maximum

weed control, Lul severe crop phytotoxic:cy was evident. A 317% yield
reduction was m€h1ur£d over the hand weedsl theck, EPTC at 3 lb/A resultea
in 90% wead coucenl with o glight amcont of Zeaf folding., Yields were
increaged M over liand weeded checks,

Regulcs o thiz trial indicate th= p L‘:rwluvg of Benefin at 2 ib/A

was compardblo Lo L0 at 3 1b/A and 1?:““
of Californis, Agricultural Extension

=lin at % 1b/A, (University
> Sa 1'.‘__610)
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Control of mixed anntal weeds in established alfalfa with several pre~
emergence herbicides. Foy, Chester L. and Orris W. Gibsom, Several
herbicides are in current use for controlling mixed annual weeds in
established stands of alfalfa. Howewver, as in the case of seedling stands,
improvements with respect to (a) herbicidal effectiveness, (b) crop
tolerance, (c) cost, (d) convenience of use, and (e) crop and soll residue
problems are possible and are bzing actively sought in Califoruia.

Duripng 1965, several unew herbicidal chemicals were comsidered
promising enough to warrant further testing Iin semi-dormamt @stablished
alfalfa, pre-emergence to the weeds. Two essentially comparable experi-
ments were conducted as follows:

‘(1) . Broadcast sprays (55.8 gpa) were applled January 15, 1965, to
seml-dormant, Z-year-old Ranger alfalfa growing oz a clay loam soil near
Orland, California. The field was renovated by cross-disking, and was
partially recompacted by rainfall just prior to treatment., Soil moisture
was near field capacity at the =ime of treatment, and 0.16 inch of rain
fell during the week after treatment. Most weids emerged after treatment.

(2) Repeat of (1) except chemicals were applied January 27, 1965, to
2-year-old alfalfa variety CL=35 (less dormant type) growing on a Tehama
gravelly fine sandy clay loam (also near Orland, California). The field
was not renovated and moderate to heavy stands of small, mixed weed species
were present at the time of treatment.

Weed species present in the two experimerts iuncluded the following:
wild oats, annual ryegrass, yéllow star thistle, mayweed, common chickweed,
mouseear chickweed, common groundsel, annual bluegrass, wmistards, foxtail
barley, bur clover, dog fernal, wild radish, shepherds purse, prickly
lettuce, volunteer ladino clover, Malva sp., sow thistle; and volunteer
barley.

Because of the similarity of the results obtaip~d ia the two experi-
ments, the chemicals, rates, and principal results {averages of the two
replicated experiments) are summarized iz one table {ratings made May 3,
1965},

GS=14254 provided the most ourstanding combination of broad spectrum
weed control and crop safety of all compounds rtested, Alfalia helght at
first cutting was reduced about one inch by the 4 1b/A rare of GS-14254,
however no further symptoms ware observed. The plots remained essentially
weed-free throughout the remainder of the season,

Arrazine (1 1/Z 1b/A), D-732 {2 1b/A), D-733 7}l 1b/A), and bromacil (1
1b/A) provided outstanding weed control but caused more severe crop injury
than GS-14254 which persisted slightly into the secound cutting.

RP-11561 provided excellent grass control into the second cutring but

was weak on several broad-leaved weed species, Slight initial crop stunt-
ing was observed.
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Simazline, dicrow, GS-14260, GS-13549, BY-201, and TOK, at various
ratas, provided siight to worderate crop injury and/or less than ideal
scason-long, “broad spevtrum) we-=d control.

Several of the necwer herbicides appear no merit more extensive study
duriag the coming season. !Department ol botany, Urlwversity of Galifor-
nia, Davis.)

Rate % crop Crop % weed Weed
Chemical lb/A stand  vigor*  reduction vigor#®
Simazine /e 59 10 27 9
S:imazine 1 1/2 94 9 54 9
Simazine 3 79 7.3 88 1.5
Atrazine 1 37 & 93 8
Atrazine 1 1/: 94 8,5 28 3.5
Atrazireks 3 & 6 100 o
GS=14255 1 29 9 38 7.5
GS-14254 2 99 2.5 99 4.5
GS«14254 4 95 8 99 1
¢S-14260 1 99 9.7 30 9
GS-14260 2 94 9 68 §.5
GS-14260 4 93 ] 37 5.5
GS-13529 1 96 2.3 72 8.5
GS-13529 2 97 & 87 8
GS-13529 4 81 8 29 7
D=732 1/2 95 g 72 7.5
D-73: 1 91 7595 Q9 6.5
D.732 2 86 7 100 0
D-73:2 4 75 7 100 0
D-733 1/ 99 10 19 8
D-733 1 94 “.5 30 8
D-733 Z 8o 7 100 0
D-733 4 75 . 6.5 100 ¢
Bromacil 1 11 o 94 9
Bromacit 2 81 7 99 4,5
Bromar .. &4 50 & 100 1
EV-201 3 90 0 68 8
BV-20L 6 21 c.58 81 7
TOK 3 94 = 03 8
TOK 6 37 2.5 64 7
RP-11561%x Z 95 9 36 6
RP-11561 %% L. 56 83 9 93 6
Divron 4 160 L0 i3 a
Divror 3 93 i 75 9
Diuror & 25 9 79 9
“heck -

# 10 = full vigor., Q0 = all plants dead,
% Trcluded in Experimzct (1) only.
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Evaluéfion of three pre-plant, soil-incorporated herbicides for con-
trol of annual weeds in seedling alfalfa, Foy, Chester L. and Orris W.

Gibson, Several herbicldes are currently recommended, and used
successfully, for weed control in perennial legumes in California. How-
ever, improvements with respect to f{a) effectiveness of weed control,

(b) crop safety, {c) residues, (d) cost, and (e) cofivenience of use are
continually being sought. Despite the existence of useful recommendations,
unsolved or only partially solwved annuai weed problems still exist in
seedling stands of alfalfa.

During 1964-1965, two promising soil-ae¢tive chemicals were compared
with EPTC {standard recommendation) in two uniform experiments. Broad-
cast sprays (55 gpa) of trifluralin {i/2, 1 and 2 1b/A), bemefin (1/2, 1,
2 and 4 1b/A), and EPTC (4 1b/A) were applied toc dry clay loam soil with
a hand-propelled power sprayer and immediately incorporated 2 inches
deep with a garden tiller prior to seeding alfalfa.

At one location (near Orland, California) the results were somewhat
inconclusive because crop and weed emergence, and weed control, were
erratic with all treatments. However, no crop injury symptoms were
observed either, thus suggesting that the herbicides were lost in some
manner. The reduced herbicidal performance was centatively attributed to
non-uniform soil-incorporation of the herbilcides, The matter requires
further confirmation,

In the second experiment (near Willows, California) dense stands of
bur clover and mustard emerged along with the alfalfa following rainfall,
Moderate stands of willd oats, annual ryegrass, pineapple weed, shepherds
purse, and yellow star thistle were also present. Weed control and crop
vigor ratings were made 4 and approximately 6 1/2 months after initia-
tion of the experiment. The principal results are summarized in the
following table (treated Ockober 8, 1964; rated April 27, 1965):

Rate 1b/A Crop % grass Grass % broadleaf Broadleaf

Chemical actual vigor* control wvigor* coutrol vigor¥
Trifluralin 1/2 10 98 3 80 8
Trifluralin i 8 99 2 95 3
Trifluralin 2 7 %9 4 80 9
Benefin 1/ 10 0 10 0 10
Benefin L 10 20 9.5 0 10
Bengfin 2 10 98 6 70 Toe 8t -
Benefin 4 10~ 98 3 70 8-~
EPTC 4 10 98 6 70 8
Check -~ 10 0 10 0 10

* 10 = full vigor, 0 = all plants dead

The standard EPIC treatment was equal to or more effective than all

other treatments early In the season; trifluralln provided the wmost out-
standing season-long weed countrol. The crop safety margin with trifluralin
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used in &his manner appa2ars to be narrow, howevetr; rates above 1/2 1b/A
resulted in light to moderate losses of stand. Ample moisture throughout
the early growidg season probably favored alfalfa tolerance to triflura=
lin, Scill, at all rates of trifluralin, many of the seedlings showed
considerable early rowt injury (short club roots, ete.) and lay on the
soll surface for some time before becoming effectively rooted through

the treated soil,

Benefin provided greater crop safety than trifluralln but was com-
siderably weaker in the control of several annual grasses and broad-
1caved species.

In this pacticular sxperiment, much of the bernefit that would have
been derived from the use of sither of the three herbicides was obscured
by a dense, fluorishing stand of bur clover which was not controlled by
any treatment, Further studies with these and several promlsiug related
herbicides are considered justified, and some are already ir progress.
(Deparrment of Botany, University of Zalifornia, Davis.)

Herbicides for control of broadleaf weeds in new legume seading,
Stewart, Vern R, Seven herbicides were used alone and two of the seven
in combination to find an effective means of controlling broadleaf weeds
in sainzoin (Onobrychis viciaefolia Scop). The predominate weed speciles
were dandelion, (Taraxavcum officinale Weber); shepberds purse, {_laspella
Bursa~pastoris L. Medic); fanweed, (Thaspi arvens= L.}; lambsquarter,
(Chenopodium album L,}, red root pigweed, (Amaranthus retroflexus 1.);
and night-flowering cartchfly, (Sileune notiflora T.). Application dates,
rates and time in relation to ygrowth are found in the following table,
Post emergence applications were made when the sainfoin was in the five
leal stage. 7Plot siz= was 10 x 20 feet (200 square feet). All herbi-
cides were applled act a volum: of 54.4 gpa, FEight counts of weeds and
saiafoin were made lu each plot, July 12, 1965,

No significant reduc:tions in sainfoin population were :found because
of ctreatment, Trifluralin caused considerabls injury to new sainfoin
sesdlings. Avadex 1o combinarion with 4.2,4-DB) injured joung seedlings.
There was no stand reduztion or plent injury with ACP /#3-252 and ACP
63--57.

Rates o: 8 to 3% ounces o both ACP 63-252 and ACF ©3-57 prowvided
good control of Lhe broadleaf species, Tritluralin and 4{2,4~DE} pro-
vided litcle or no control ac any rate of applicationm. {Northwestern
Monrtana Branch Station, Montana Agricultural Experiment Station, Montana
State University, Kalispsll.}
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Data from herbicide sctudy on a new seeding of sainfoin
Northwesterr Montana Branch Statiom 1964, Kalispell, Montana

~ Application Rate/acre Plant courts-
Treatment time ounces Salpnfoin Weeds

ACP 63-57 Post emerg, 32 9.5 .6 f2
ACP 63-252 Post emerg. 32 8.2 .8 ef
ACP 63-57 Post emerg, 48 7.3 .8 def
ACP 63-252 Post emerg, 16 8.1 3.8 cdef
ACP 63-252 Post emerg. 8 8.4 5.9 bedef
Check 0 9.0 7.4 abcdef
Dacthal - Post plant 128 7.5 9.1 abed
Dacthal Post plart 64 8.7 10.0 abed
Trifluralin Pre plant 32 7.1 10.1 abed
Trifluralin . Pre plantS 16 7.8 10.4 abe
4(2,4-DB) Post emerg., 24 6.5 11.0 abe
Avadex Pre plantc 32 8.1 12.3 ab
Avadex Pre plant3 16 8.2 12,9 ab
Avadex + Pre plant 16 .

(2.4-DB) Post emarg.. 16 6.8 13.4 ab
Trifluralin Pre plant” 48 7.4 14.2 a
4(2,4-DB) Post emerg. ls 8.5 14,5 a
4(2,4-DB) Post emerg. 8 6.2 15.0 a
1

Average of 8 counts per replication, 2 replications

Irems having common letter are not significant one Zrom another
Pre plant and incorporate

Seeded = June 1, 1965

N

Pre plant ' May 26, 1965 Temp 60°F Humidity 95%
Post plant June 4, 1965
Pre emergence June 10, 1965 Temp 85°F Humidity 35%

in sugar beets. Foy, CG. L. and O, W. Gibsoa. Chemical weed control
studies inm sugar beets have been conducted over a period of geveral
years in California, with varving degrees of success, Of the newer
materials tested, until recently pebiulai : (PEBC)at 3-Z lb/A showed
generally most satisfactory performaince - leading to its state-wide
recommendation. A continuous testing program is maintained, however,
to stay abreast of rapid developments in the field that may offer
improvements in wead control efficlency. szlectivity, economy, and the
achlevement of complete mecharnization 1ii. sugar beet production.

During the period 1957 to the presemt, some 17 =xperiments were
conducted, employing 58 diffzrent herbicldes, each i one or more tests,
along with other variables. The studies included lozarithmic screening
trials, rates; formulaktions, methods of application, and combinations
of herbiecides., ¥Yielas and quality data were recorded in several experi-
ments. Several of the principal results and tentartive couclusions are
presented below:
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(1) Of all herbicides tested singly, R-2063 provided the most out=-
standing selective control of mixed annual grasses and broad-leaved
weeds. Although similar in action to pebulate, R-~2063 demonstrated a
greater safety factor on beets, and more effective, longer~lasting weed
control when used pre-plant, soil-incorporated {(2-3" deep) at comparable
rates (e.g. 4 1b/A).

(2) When used correctly, pyrazon provided excellent control of
most annual broad-leaved weeds, but was consistently weaker against barn-
yardgrass under all conditions. Where broad-leaved weeds predominated,
pyrazoan proved effective by :-wo methods of use as follows: (a) pre-
plant sprays (4.0-4.8 1b/A), incorporaced 1-2 inches deep with a power-
driven rotary tiller device. If no rain falls within 5-10 days (depending
on weed germination), the f£:x¢:d should be irrigated to activate the
chemical and germinate beer an1 weed seads. (b) early post-emergence
(3,2-4,0 1Ib/A) when beects show 2 true leaves but before weeds have more
than 2 true leaves. Surface applications require rain or sprinkler
irrigation (perhaps %" minimum) wicthin a few days after treatment also.
Used post-~emergence in this ;ndw.e€r, pyrazon sLill functions primarily as
a soil-active herbicide, When used as described, pyrazon appears to have
an adequate (approx. 2X) safety margin in beets. Under other conditions,
as with pebulate., selectivity is less spectacular. Crop vigor 1is an
important factor in the susceptibility of sugar beets to this herbicide.
For safety, the rate of inactivation of pyrazon Z. the crop plant must
be kept in reasonable equilibrium with the rate of uptake. Beets in less
than the 2-leaf stage are more sensitive to pyrazon; tolerance increases
with age and as root penetration into untreated soil occurs. Seedling
beets weakened from other causes, e.g. discase, saline or alkaline con-
ditions, etc. are more likely to show injury than normal vigorous beets.

(3) Most excellent broad~spectrum control of mixed annual species
has been obtained with various herbicide combimaticns, applied simul~
taneously in most instances, e.g, R-2063 £ pyrazon, pebulate £ pyrazon,
TCA # pyrazon, and others (lisied in rtheir general order of effective-
ness). Also, it was observed Lhat TCA j pyrazon gave better conftrol of
grasses than TCA alone and better control of broad-leaved weeds than
pyrazon alone., Whether the effects are truly synergistic or merely
additive has not been determincd with certainty. Although the advantages

in weed control from Lthe use of herbficide combinations are real, further
testing is required to establishh the relative efificiencles of these
Creatments on a unit cost-per-acre basls.

(4) One '"mixed blessing’ of pre-plant Incorporated nerbicides now
in use is their relatively shcrt soil life, Varfous herblcide combina-

tions, applied sequentially throughout the season in a "“program approach’
offer considerable promise and warvant further testing, To !llustrate,
after herbicide X appllied pro-ilant or pre-emergence becomes nearly
dissipated, herbicide VY iz applied at =arly post-emergence i(=,5, post-
thinaing) and/or herbicide 2 Ls applied at late post-emergence or lay-by.
For example, trifluralin, benciin, or £D 11831 (at 0,75 1b/A) appears to
hold promise as post-thinning cr mid~season applications to provide
season-long weed control follc.ing the use of a pre-plant or pre-
emergence herbicide, Selectivity may be 2 problem, however.
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(5) FW-925 (3~6 1b/A) selectivity controlled many common annuai
weeds in beets when applied pre-emergence and followed by rain or irriz -
gation. Of the species observed, the mustards appeared to be among the
most tolerant. Herbicidal activity was essentially lost by soil '
incorporation,

(6) D-1318 {1-6 1b/A) showed promise as a pre-emergence treatment
against barpyardgrass and othke r annual grasses, but little activity
against common broad-leaved speciles, Activity was diminished considerably
by soil incorporation,

(7) Metering of pebulate into the water during furrow irrigation
gave erratic and generally unsatisfactory results, presumably because of
vapor loss of the herbicide and poor digtribution down the rows and
across the beds, :

(8) 1In preliminary tests, with pebulate and R-2063, shank injection
(4" spacings across the bed) compared favorably with the standard practice
of band spraying and rotary tiller incorporation as pre~plant treatments,
with respect to both weed control and crop tolerance. However, the
matter requires further study under other soll and environmental conditioas.

(9) Several more pre-plant or pre~emergence herbicides have shown
some promise and are being investigated further, whereas others are
périodically eliminated from further testing because of inadequate weed
control or marginal selectivity, (Depart@ent of Botany, University of
California, Davis.) '

Chemical weed coatrpl in sugar beets. Alley, H. P, and G. 4. Lee.
Demonstration plots, % to % acre in sfze, were established in six sugar
beét growing areas of Wyoming, Eleven chemicals and combination of
chemicals which showed promise of alleviating the weed problem in sugar
beets were included in the demonstrations. The chemicals and combina-
tions were as follows: pebulate, pyrazon, pre beta I (pebulate +
diallate), pyrazon '+ pebulate, pyrazon + H-282, pyrazon + diallate,
pyrazon + TCA, endothall + TCA, pyrazon + R-2063 and non-treated. Soil
types varied between locations from a sandy loam to clay loam, Rates of
application varied to fit the type of soil prevalent to the area. All
chemicals were applied {pre-plant) on a 7 in. band, over the beet row,
and incorporated l-1% in. deep.

The results obtailned from the demonstratiornal plots afforded
opportunities to compare the effectiveness of several chemicals and
combination of chemicals on different soil types and upon different
species of weeds. The data show rather decisively that no one chemical
or combination of chemicals can be expected to obtain effective weed con-
trol for the entire state or local sugar beet growing area,

Where the density of both broadleaved and grassy weeds were preva-
lent individual chemical treatments were not as satisfactory as the
combinations. Ic areas where black nightshade (Solanum uigrum) was the
primary infestation, the pebulate + diallate, pyrazon + diallate, and
pyrazon + R-2063 were cthe better treatments. Where grassy species
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predominated the pyrazon + pebulate, pyrazon + diallate, pyrazon + TCA,
pyrazon + R-2063 and pebulate + diallate treatments resulted in over 90
percent control, 1In anothetr area where buffalo bur (Solanum rostratum)
comprised 96 percent of the infestation the treatment of pyrazon +
diallate appeared to be the best. Herblecide-282 and pyrazon + H-282 were
outstanding compounds for the control of kochia {Kochia SQOpafia).

Results from the demonstration plots indicate that herbicides and
the combinagfion of herbicides are avallable to obtain outstanding weed
control in sugar beets, They will not, however, alleviate the problem
unless the weed speclies common to the area is known and the best herbi-
cide or combination of herbicldes used. (Wyoming Agricultural Experiment
Station, University of Wyoming, Laramie,)

Fall application of chemicals for weed control in sugar beets.
Alley, H. P. and G. A. Lee. The sugar beet field was prepared by plow-
ing, disking and leveling. The field was pre-bedded November 8, 1965,
just prior to chemical application.

Each treatment consisted of four rows, 150 feet long. Each row was
incorporated separately with one of the three soil incorporation methods
used. These consisted of one row with the knotched coulter; two rows
with the power units (Bye-Hoe), and one row with the sinner weeder.

Al]l chemical treatments, excluding the granular materials, were
applied in 37.5 gpa of water carrier. Treatments were applied om and
incorporated into a seven inch band approximately 1-1% inches deep.
Sugar beet seed was planted April 19, 1965, without further mechanical
disturbance to the soil. The plots were furrow irrigated within three
days after planting.

Sugar beet stands and weed populations were based on counts taken
from an area 10 ft. long and 3 in. wide, 1% in. on eicher side of the
sugar beet row, Six random samples were taken from each treatment., Ton-
nage yields are based on sugar beec roots taken from 20 £ft. o7 row in
four randomly selected areas in each treatment.

Resulis (table) show that seven of the ctreatments, pyrazon + pebulate
6 1b/A + 3 1b/A, pebulate + diallate at 2 1b/A + 2 1b/A and 6 1b/A +
4 1b/A, G-36393 at 2 1b/A, EPTC gran. at 4 1lb/A, pyrazon at 10 1b/A and
pyrazon + $-346%0 + EPTC at 3 1b/A + % 1b/A + 1 1b/A, gave 90 percent or
more control of the broadleaved and grass species present in the sugar
beet field.

Several of the fall treatments caused burned leaf margins, waxy-
leaves and stunting to the sugar beet seedlings. Later in the growing
season, the toxlcity damage was overcome and the beets recovered.

Vapam and mylone, soill fumigants, were evidently dissipated from the
soil by planting time as there was little weed control measured.
Diallate + pebulate at 3 1b/A + 2 1b/A was possibly the outstanding trest-
ment in this study. (Wyoming Agri:z='%tural Experiment Station, Usiversity
of Wyoming, Laramie,
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Fall bedding and chemical treatment for weed control in sugar beets

A 7% Broad- %

Ratel Sugar 1leaved grass 2
per beet weed weed Yield % Pound
Treatment Acre stand control control Ton/A sucrose sugar/A
Vapam 5 gal 113.5 43.8 2.5 13.52 16,80 4542.80
Vapam " 20 gal  115.4 67.4 100.0 13.10 17.15  4493.2
Mylone 15 1b 113.9 57.0 56.0 15.92 16.25 5174.00
Mylone 45 1b 114.8 64,5 84,0 24.30 15.60 7581.60
DCU 10 1b 103.7 58.3 56,0 11,12 15.55 3458.40
DCU 20 1b 115.4 77.9 92.0 17.56 16.65  5847.40
GA-210 4 1b 84,6 93.3 99.3 14.44 15.95 4606.40
GA-~210 8 1b 88.0 88.1 100.0 17.02 16.05 5463.40
GA-211 4 1b 93.8 85.3 84.0 17.69 16,15 5713.80
GA-211 8 1b 46.3 93.4 100.0 20.24 16.75 6847.40
G-36393 2 1b 54.6 94,7 92,0 17.14 16.40 5622,00
EPTC Gran, 4 1b 88.9 97.3 100.0 16.88 16.20 5789.84d
Pyrazon 5 1b 92.6 88.8 80.0 15.76 16.70 5263.80
Pyrazon 10 1ib 71.5 93.4 100.0 21.862 16.65 7199.40
Diallate Gran. 8 1b . 76.9 68.3 2.0 12.86 16.60  4269.60
CP-15336 Gran. 4 1b 107.4 96.6 84.0 15.24 16,30 4968.20
Pyrazon + 3 1b
pebulate 3 1b 99.4 95.8 56,0 14.55 16.50 4801.40
Pyrazon + 6 1b
pebulate 3 1b 57.7 100.0 100.0 13.94 15.70 4377.20
Pebulate + 3 1b
diallate 2 1b 111.1 99.53 ‘96,0 17.13 16.85 5772.80
Pebulate + 6 1b
diallate 4 1b 92.3 97.3 100.0 23,06 15.95 7333.00
Pyrazon + 31b
G-34690 + % 1b 107.7 96.0 96,0 15.44 16,70  5157.00
EPTC 1 1b
Check 17.20 16.40  564&..60

Rate per acre is expressed as active material per acre on a broadcast
basis incorporated Into a 7 in. band i-1% in. deep.
2 1LSD-358 1b. sugar produced per acre.

Evaluation of preplanting herbicides in sugar beets. Schweizer,
Edward E. and Dan M. Weatherspoon. In a 1965 study, 16 preplanting
herbicide treatments, some of which were mixtures; were evaluared for
weed control in sugar beets, All trecatments were incorporated Into a
clay loam soil to a depth of 1 to 2 inches with a front mounted 4-row
power driven Eversman Incorporator. Herbicides were sprayed on a 7-inch
band at a volume of 20 gpa aqueous mixture per 23,764 row fest, Row
width was 22 inches. The treatments were applied on April 30 and furrow
irrigated 1 week later.




The most promising herbicides were: CP31393 at 4 1b/A; R-2063 at 4
1b/A (very poor against kochia); and TD283 at about 4 1b/A. The most
promising mixture was pyrazon at 3.75 1b/A plus TD283 at 4 1b/A., The
weed control rating was 967% overall and 87% on kochia. Other mixtures
that warranted further study were: CP31393 plus CP45592;"pyrazon.plus
CP31393; and pyrazon plus R-2063, (Cooperative Investigations of Crops
Research Division, Agricultural Research Service, U. S, Department of
Agriculture, and the Colorado Agri. Expt., Sta., Colorado State University,
Fort Collins.)

An evaluation of sugar beet response to trifluralin when applied
post-blocking, Warner, Lloyd C., Alex Lange and W. W, Carmean. /
Dramatic results have been obtained with the use of pre-planting and pre-:-
emergence herbicides in sugar beets. However, the compounds now used only
control the weeds for a few weeks, 1In order that weeds may be controlled
for the remainder of the season other chemicals, mechanical or hand labor,
must be used.

Trifluralin, normally a preplanting soil incorporated herbicide, has
also been widely used as a post~emergence treatment in cotton, However,
unlike cotton, sugar beets are seunsitive to trifluralin when applied and
incorporated pre-planting.

It was the purpose of this study to determine the phytotoxicity of
trifluralin when applied to sugar beets post-blocking. Two locations
were selected, one near Stockton, California, and the other near Ripon,
California, At both locations, excessively high rates were used in order
to promote possible phytotoxic effects. Weeds in botfh areas were con-
trolled by mechanical as well as hand labor in order that competition
would not be a factor. The treatments were incorporated immediately by
using a Planet Jr, Spring Weeder mounted on the same tractor behind a
Lilliston Rolling Cultivator. The Stockton soll was a loam contalning
6.8 percent organic matter, The plot size was four 30" rows x 250° with
four replications. The beets were treated June 10, 1965, and harvested
November 12, 1965, At the Ripon locarion the soil was a sandy loam and
contained less than 1.0 percent organi: matter. The plot size was four
30" rows x 650' with three replications. Treatments were made JSune 9,
1965, and harvested November 13, 1965. An analysis of the data show no
significant difference in vields between treatments even at the excessively
high rate of 3.0 1b/A. The percent sucrose or gross sugar was also not
adversely affected by the treatments. at either location,

At the probable recommended rates of .75 and 1,00 1b/A a slight
russetting was observed. .IThis. appeared as a band around the beets at or
near the soll surface, The excessive rates resulicd tn a constriction of
some of the beets near the soil surface, However, this injury was not
consistent and did not result in a significant yield reduction. Foliar
injury was wot observad at an stage after treatment, (Eli Lilly and
Company, 5653 North Bond, Fres-o, and Hol!v Sugar, Tracy, Califoruia,)
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Sugar beet response to trifluralin applied post-blocking at Stockton,

California

. Gross Sugar

Treatment Rate 1b/A Tonsg/Acze % Sucrose lbs/Acre
Trifluratinm 1.0 33.22 14.48 9620
Control 0 33.18 13.89 9217
Trifluralin .75 30,91 14.51 8970
Trifluralin 3.0 30.15 13.76 8297
LSD at 5% level NS NS NS

Sugar beets.were kept free of weed competition.

Sugar beet response to trifluralin applied post-blocking at Ripon,

California
‘ Gross Sugar
Treatment Rate 1b/A Tons/Acre % Sucrose 1bs/Acre
Control 0 26.65 14.60 7782
Trifluralin .75 25,56 15.22 7780
Trifluralin 1.50 24,80 15.53 7703
Trifluralin 1.00 25.36 14.90 7557
LSD at 5% level NS NS NS

Sugar beets were kept free of weed competition.

Weed control in sugar beets with herbicides. Stewart, Vern R.
Several herblcides alone and in combination were evaluated for control
of weeds in sugar beets. The predominate weed species were lambsquarters,
(Chenopodium album L); red root pigweed, {Amaranthus retroflexus L); and
nightshade, (Solanum nigrum L). The study comnsisted of twenty-six treat-
ments plus a check. Plots were 10 x 60 ft. Herbicides were applied at
volume rate of 54.4 gpa. 1Incorporation of herbicides and seeding of sugar
beets was done with an "Eversman'' planter and incorporator, Ln one opera-
tion. Plots were evaluated for control by making population counts of weeds
and sugar beets. Eight counts were made In each plot in an area 3" by 48"
(one sq., ft.). Three groupings for weeds were made, lambsquarter, red root
pigweed and other weeds, (predominantly nightshade).

Pyrazon 3 1lb and pebulate 2 1b/A controlled 95.3% of all the weed popu-
lation. Kochia plants were unaffected. No apparent beet damage was evi-
dent. (Following rable)

(P45592 at 3 1t-A was the most effective individual product on lambs-
quarters and the most dsetrimental to sugar beets, R2063 at 3 1b/A was
superior for pigweed control. R2063 4 1b/A gave the most effective control
of "other weeds"” in the study, (Following table)

The higher rates of pebulate, CP455%2, CP31393 and the combination of
dilallare and CP45592 reduced sugar beet stands significantly. (Following
table) (Nor thwestern Branch Station, Montana Agri. Expt. Ste., Mootana
State University, Kalispell.)
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51 Ly o from | Lelde . the slenn Elracher farm, Stevensville,”

- Beer st y " weads -

Rate in % of per guad t in sample” % weed
Herbicide 1b/A  Check I I ITL _ Total control Remarks
" Pphulate 2 98 57.5 -- 2.8 87.3 0.0 Some beet injury
Pebulete 3 160 38.6 B.5 1l6.1 63.2 45.4 Limited control of lambsquarter,
leaves kochia and mustard
hulate 4 & 23,0 18.F 52.8 .6 54.4 Lambsquarter, kochia and mustard
not controlled
B 2067 2 123 Z8.9 Ll.1 2.4 2.4 58.2 Mo effoct con mustard and kochic
F 3 117 14.8 .0 1.6 3.4 79.8 Goed on plagwesad, lesves muztar
4 L ' - 3.5 75.5 Some begat iniury, ae comiral ¢
St 0, - L i & gLy Ly dckl
1 22 ¥ L.« i ? oet beel injury, no conbrel of
mgTard nowits, weak on
lamisquarter, some contrel o
fghrshade.

G 7 10 7o B L. 5.1 27, 67,7 Some beet injury, good on pige
weed, poor on lambsquarter and
sow thistls

Diallace 2 101 1.0 1.8 9.1 59.9 48.3 Little visual evidence of any
control

CP 45592 i.5 112 17.2 ~ 0.0 27.2 48,5 Beet fnjury, no centrol of

: mustard

CP 45592 '3 69 4.5 4. 4.5 13,1 88.7 Severes beat injury, no control
of kochia

CP 3:773 3 78 20.4 - 4.3  34.7 34,4 Some control of nightshade some
beet injury

cP 31393 5 69 8.9 11.0 7.6 27.5 76.3 Beet injury, no control of
muétaxd

Diallate + CP 45592 . 1.5 + 1 48 20.8 9. 1.4 31.6 72.7 Severe beet injury

Pebulate + diallate 2.75+1.25 L07 22.9 7.0 9.3 39.2 66.1 Beet injury, no control of.
kochia, mustard & mightshade i

Pebulate +dtallata 3 + 1.5 &Y 11.1 5.1 3.5 19,7 83.0 Beet injury, no control of
mustard, week on pigweed

Pebulate +diallate 3.2541.75 95 8.0 3.8 2.8 14.6 87.4 Beet injury, no contrel of

kochia


http:3.25+1-.75
http:2.75+1.25
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{continued}

Rat: o D Z % waed
Herbicide Lb/A heck TL 111 Tota control Remarks
R 2063 + diallate 3+ 1.5 109 36,1 21,5 10.9 88.5 40.8 Left some mustard
Pyrazon + 642968 34+1 116 20.1 10.6 5.6  36.3 68.7 No contrel of kochia, Canada
thistle and mustard
Pyrazon + pebulate 3+2 97 2.9 2.5 .1 5.5 95.3 Left kochia
Pyrazon + R 2063 3+ 2 112 10,5 4.0 2.8 17.3 85.1 Weak on kochia and mustard,
left some pigweed
Pyrazon + TD 282 3+ 2 111 20.0 - 2.0 22,0 58.4 Weak on lawbsquarter, good on
nightshade
Pyrazon + CP 4559% 341 28 1.2 10.6 .3 12.1 89.6 Severe beet lnjury, no control
) - of mustard and nightshade
Pyrazon % diallate 3 + 1.5 106 7.6 7.8 10.2 25,6 77.9 Beet injury, no control of
. - _ "mustard and sow thistle
Check 0 100 28.5 62.8 24.5 115.8 0.0
Quadrant = 3" x 47 - 1 square foot, 8 counts per plot,
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Sumpary of weed control data by species in sugar beet study located in
Ravalli County op the Glenn Kirscher farm, Stevensville, Montana
Two replications

% weed controlL

Herbicide Race 1b/A Lambsquarter Pigweed Other®
Pebulate 2 37.53 50.0° 53.9°
Pebulate 3 55.2 80.3 65.2
Pebulate 4 55.7 56.3 52.1
R 2063 2 74.6 64.2 70.2
R 2063 3 79.1 94.1 89.8
R 2063 4 62.5° 50.03 98.23
Pyrazon 3 36.1 91.3 90.5
Pyrazon 4 0.0 0.03 88.43
TD 282 3 81.6 95.3 86,6
TD 283 3 54,2 92.9 87.5
Diallate 2 67.2 50.8 46.6
CP 45592 1.5 0.03 0.03 68.42
CP 45592 3 87.6 68.5 84.3
CP 31393 3 0.0 0.03 71.63
CP 31393 b} 83.1 73.6 60.0
Diallate + CP 45592 1.5+ 1 78.1 91.3 87.2
Pebulate + diallate 2.75 ¥ 1,25 86.1 74.8 68.9
Pebulate + diallate 3.00 + 1.50 91.0 89.0 79.7
Pebulate + diallate 3.25 + 1.75 91.0 90.9 87.6
R 2063 + diallate 3.00 4+ 1.5 68.2 46.1 59.0
Pyrazon + 64-296RB 3+ 1 73.1 77.2 84.3
Pyrazon + pebulate 142 92.0 899.2 96.7
Pyrazon + R 2063 3+ 2 97,03 83.13 91.6%
Pyrazon + TD 282 3+ 2 31.33 50.03 96, 53
Pyrazon + CP 45592 3+1 85.0 77.6 81.0
Pyrazon + diallate 3+ 1.5 84.6 69.3 76.7
Check 0 0.u 0.0 0.0
L Average of two replications

Predominantly nightshade

Only one replication

Weed control im tall planted sugar beets grown for seed, Furtick,

W. R., Floyd 0. Colbert and Lafry C. Burrill. Trials were established
on 3 locations representing 3 (lifferent soil types in the Willamette

Valley in the fall of 1945, Scveral promising hewo. .o .. o5 well as TPTC
were tested elther as pre-plant incorporated, pre-emergence or post-
emergence applications. The primary weed species were dogfennel (Anthemis
cotula), mustard (Brassica campestris), and annual ryegrass (Lolium

aultiflorum),

Results obtained from the pre-plant lncorporated treatments indicate
sugar beets are most tolerant of Stauffer’s R-2063 than EPTC under aill
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conditions tested. Rates of R-2063 up to 16 1b/A weye not appréciably
phytotoxic to the sugar beets, It was further noted that R-206)3 in
combination with Amchem’s pyrazon gave fairly consistent grass and -
broadleaf weed control. The other two compounds tested, CP 31393 and EH
52,504, were quite toxic to the sugar beets,

Pre-emergence results for all chemicals tested iamdicate a high degree
of sugar beet injury or a rather narrow margin of safety. These compounds
included the following: ACP-64-296 B, CP 31393, CP 45592, CP 50144, EH
52,504, BRC 3114 RC 3215, RP 11755, and SD 11831.

Some promise with early post-emergence treatments of Spencer's
8-6173 and Reichhold’s RC 3215 was evident, In one trial the combina-
tion of pyrazon and S-617) appeared safer in relation to sugar beet
injury and gave better weed control than 5-6173 alone. (Parm Crops

.Department, Oregon State University, Corvallis.)

Residual effect of Picloram on field peas and ammual weeds, Rydrych,
D. J. and D, G, Swan, It hes been reported that picloram has varying
degrees of soil persistence depending on soil type, moisture, and dosage.
This study was initiasted to determine the longevity of residual picloram
and to observe the effect of the residues on field crops and certain
annual weed species.

On November 17, 1964, several rates of piclorsm {,5-2 1b/A} were
applied on wheat studbble. The soil was a Walla Walla silt loam and field
peas were seeded in the residual area on April S, 1965, Readings were
taken on June 29, 1965,

Predominant weed speciee in the area fincluded prostrate pigweed

(Amaranthus blitoides), dowmy brome tectorum), Rusefan thistle
Salsola kali), tunbling mustard (Sieymbrium altissimum), shepherds
purse C_ggseua Bursa-pastoris}, prootuu tweed (Polygomum aviculare),

and lambsquarters (Chenopodium album).

Crop -injury and weed control from the residual picloram are presented
in the table. Field peas were completely killed by all rates of piclorasa,
All weed species except downy brome and prostrate pigweed were controlled
by picloram at .5 Ib/A., The latter weed species were mot controlled by
lesa than 1 1b/A. The results show that not only are certain crops such
as field peas highly semsitive to residual picloram but also many annual
weed species, (Oregon Agricultural Experiment Station, Pendleton.}

Residual sffect of picloram on field psas and epnual weeds

Control score’

Species - ' Control .25 1b/A .50 1b/A 1 1b/A 2 1b/A
Field peas 0 10 10 10 10
Prostrate pigweed 0 0 0 9 1¢
Douny brome - Q 0 0 8 7
Russian thistle - 5 16 10 10 10
Tumbling mustard 0 9 10 10 16
Shepherds purse 0 S 9 16 10
Prostrate kmotweed ) 0 10 10 10
Lambaquarters 0 ] i6 10 10

1 Control rating--10 = 100% killy O = none
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Weed control in peppermint with uracil herbicides. Appleby, Arnold

P., Larry C. Burrill and George W. Atkesom, Resedrch was continued on
peppermint weed control with major emphasis being placed on DuPont 732
(5-chloro-3-tert. butyl-6-methyluracil) and DuPont 733 {S5-bromo-3-tert,
butyl=6=methyluracil)., In general, weed control frem both compounds has
been outstanding with a wide margin of safety on mint, DuPont. 732 has

* been slightly superior cto 733 and will recelve major emphasis ia future
work, :

In Eastern Oregon, it now appears that ,8 1b ai/A is sufficient to
give good control in most cases, Where particularly resistant weeds are
present or molsture conditiors are poor, 1.2 lb may be required. 1In
Western Oregon, a rate of 1.2 to 1.6 1b/A appears adequate,

Weeds requiring a higher rate of herbicide are pigweed (Amaranthus
retroflexus), Russian thistle (Salsole kali), Canada bluegrass {Poa
compressa}, and salsiiy (Iragopogon porrifolius).

Best results have baecn obtained when adsguate but not excessive
amounts of overhead moiscure have been received before weeds become well
established. (Departmeul of Farm Crops, Oregoa State University,
Corvallis,) ;

Weed control in ecralo sorghum. Willtams, David, W. P. Acnderson, and
J. W. Whitworth. Preliminary screening trials at the wmain station were
used as a basis for predicting the performance of a group of triazine
herbicides and when used under grower conditiouvs at anmother location and
on a different soll cCyvpe.

On the main station the crops and weeds were sown on the flat and
the herbicides were then applied as a broadcast spray followed by a
flood irrigation.,. Of the five herbiiides shown in the following table,
Propazine and GS-14260 were especially low in toxicity, and also in
toxicity ro johnson Irom seed.

Percentage reduction in stand of weeds and sorghum from pre-
emergence herbicides"

~ Rate " Aurual . »  Johnsom
Herbicide ___lb/A grassas  Pigweed (seed) Sorghum
Propazine 1% 13b 100 0 Oa
GS~13528 2 5 97¢ 0z 38a
GS~13529 2 46b 100 38a 3la
G5-14253 2 97b 65b 56b 69b
GS5=14260 2 100 98¢ 0b Oa
1

Clay loam sofl, iniversity Park, New Mexico
Key, injurys a = light, b = mod., ¢ = severe
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Propazine was less effective on annual grasses (Erichloa gracillis and
Echinochloa colonum) than GS-14260. The soil on these plots is classi=-
fied as clay loam.

In the following table, the percentage control of sandbur and the
yield of grain at Tucumcari on sandy loam soil is shown for only two of
the herbicides.

Preplant applications of soil incorporated herbicides applied

5/12/651
Rate 7% Control Yield of grain

Herbicide 1b/A of sandbur sorghum, % of ck.
Propazine 1 70 143

1% 100 161

2 100 112 (inijury)
GS5-14260 1 70 148

2 50 152

4 90 121 (injury)

Sandy loam soil, Tucumcari, New Mexico

Propazine at 1% 1b/A produced 100 percent control of the sandbur and
grain yield of the sorghum amounted to 1617% of the untreated check. GS-
14260 at 2 1b/A gave 50% control and yields equal to 152% of the check,
At the highest rate, GS-14260 was less toxic to sorghum than Propazine.
These treatments were applied pre-plant, soil-incorporated. VYields for
pre-emergence treatments without incorporation are not reported since
all caused injury to the sorghum and reduced the yields,

The comparative toxicity of five herbicides when applied as pre=
emergence sprays at the two locations is shown in the following table,

Comparati¥e performance of pre-emergence herbicides at two

locations
Percentage reduction of sorghum

Stand Yield
Herbicide 1b/A Univ., Park : Tucumcari
Propazine 2 0 20
GS~13528 2 38 49
GS-13529 2 31 100
GS-14253 2 69 100
GS-14260 2 0 16

Clay loam soil at Univ. Park and sandy loam soil at Tucumcari
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At both locetions, Propazize and G8-14260 proved to bs the least toxic to
sorghum, Stands wers nst reduced by tHese treatments at the main station,
University Park, and yiclds were teduced only 20% and 16%, respectively,
at Tucumeari, New Mexico. Those two herbicides, as with the other -

treatments, proved leass tuxiic tg sorghum at Tucumcari when soil-incorporated

than when applied on th= soil surface without incorporatiom. {North-
eastern Branch Station a=d New Maxico State University, Agriculcural
Experiment Station, University Park,}

The value of prelimicaryv screcning trials. Whitworth, J, W. and W.
P, Anderson. A system ¢ preliminary field screening trials has been
develops1 ar New Mexico Srare University to permit a measurce of the maxi-
mum toxicitv of herbicides to weeds and their protoplasmi: selectivity to
crops. Eight to'ten crops and associated weed speczies were drilled in
dry soili 1- rows one ‘out apart., The plantings were on the flat between
borders., After the piarting, the herbicides were applied as broadcast

1

sprays lmmediately followed bv fiood irrigation.

Ic the spring trials, the seeds were sowe in the bottom of a l=1%"
iepression i1n th- row and cappsed with zand. The soil on rhose tests was
a ¢lay loam, In the fal. twsts the lighter soil, sandy clav loam, made
direct s«eding possibls withour capping with sand.

Percentage reductiosn in rhe stand of weeds ore month after pre-
emergence applications »I herbicides

= e —

Rate Cup- Jungle- Lambs- Plg-  John A, M,
Herbicide __1b/A _grass rice _ qtrs weed grass Glory
Dasrhal 6-13 e 160 91 89 94 50
Prvfar 6-5 20 98 78 84 95 3
Treflan Les 100 160 o9 98 100 S0
Ben=“la 1 100 9C o0 95 88 0
Biaron 1 78 90 89 160 L2 81
Caparol 2 74 81 93 738 49 78
Propazice 1%-2 18 57 100 100 0 35

e e 3 e . R P

e aaan - — —— e e ——y

1 Av rage of 7 tests, 1967-85, except !or Benefin which was restad
once in 1965,

The preceedirg table shoxs the av-.rage performance on weeds of Some

>f the more ~frective herb. .des tested from 2962-65,

In ths following table, their selectivity on «rvops is shows fLor
these same herbiciduis, Tn= coarrelation between high selectivity on
crops and clearance for usc un thus< same crops b UsJA 1s gsomcwhat better
than e¢xpected. Hiwever, .7 has become apparent that sgsoil Inesrporaticn
must be inc.uded as a wvariabla to properly méasure s=lectivity with herbi-
(ides such as Tr-ilan whih ar=z 2ot readilv moved irto the soil evsa b
repea=d “lood irrigations, (New Moxico Snatz Univarsity, Agricultural
Experimznr Statiion, Usiversiry Park.)
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Percentage reduction in crop stands one month after pre-emergence
applications of herbicidesd

Rate
Rexrbicide 1b/A Cotton Aifalfa Onlons Ietit Sorghum
Dacthal 6-9 9% 19% 13% 21 71
Prefar 6-8 3 48 35 8 73
Treflan 1-4 o* 65 59 64 63
Benefian 1% 8 e 11 Q% S4
Divron 1 15% 90 76 96 &4
Gaparol 2 48% 77 70 95 42
Propazine 1%-2 0 100 100 100 &

1 Average of 71 tests, 1962-65, except for Beunefin which was tested
ovce in 1965,
* (leared

Stale seedbed method for forage establishment. Peabody, Dwight
Ve, Jr. Mainly due Co the unusually dry spring weather conditions of
this yvear, pre-planting weed control trea‘meuts im a stale seedbed
preparation technique resclted in poor control with accompanying lesset
ylelds of good forage than did the presently recommended post-emergent
DNBP treatment, Where pre-planting flame was compared to pre-planting
chemical (diquat} treatments, more good forage was harvested from plots
recelving diquat treatment than thosa that were flamed, although for
the most part this difference had d wappeared by the time of the second
cutting. The principal hazard to th: cstablichment of good forage stande
by means of the stale seedbed method 18 not an adequate method of weed
control, but rather weather. After the waitimg period which is required
for germination and early growth of weeds, soil and climatic conditions
often are not conducive for germination and growth of clover and grass.
(Northwestern Washington Research & Extension Unit, Washlrg‘on State
Urniversity, Mount Vernon.)

Weed populatiors in a northerm Colorado beet field as influenced by
herbicides, crop sequence and nitroven iertilizer, Hepworth, H., J;
May, A, D. Dotzenko and K, Storer. A cooperative study betweer: the
Colorado Agricultural Experiment Station {Agronomy, Botany and Agricul~
tural Engineering Sections) and the Great Western Sugar Company was
initiated in 1964 and contlnued im 1965 at the Agronomy Research Centar
5 miles southeast of Fort Collins, Objectives of the 4 year study are
to determine the intsracting and residual effects of cropping sequence,
chemical and mechanical weed control, and nitrogen application on weed
populations, beet yields and sugar production, The crops Lo the cropping
sequence are cormn, beans, beets and barley, Alfalfa was not included
because its use would have extended the test period too long for the
probable values to be obtainad,

Ae the beginring of the tests, the whole area was treated with am
ample level of phosphate and Dlowed vnder, 1In all tests irrigation watex
was flooded on to the plots., Water was meas:rei op each area to 1lnsure
uniformity of available moisture. e gt

&5
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The three crop sequences under study are barley, beets and corn;

The experimental
design for the study for the 1964, 1965 and 1966 seasons involving
crop sequence and fertilizer treatments are as follows:

corn, beets and barley; and beans, beets and barley.

Levels of nitrogen fertilizer tCreatment

F1 level Fy level F3 level
Crop Year Lbs "N''/A Lbs "N’'/A Lbs ''N"/A
Sequence A
Barley 1964 0 50 50
Beets 1965 100 100 200
Corn 1966 100 200 100
Sequence B
Corn 1964 100 200 100
Beets 1965 100 100 200
Barley 1966 0 50 50
Sequence C .
Beans 1964 0 50 0
Beets 1965 50 100 150
Barley 1966 50 50 50

The currently recommended herbicides
involved are as follows:

Sugar beets

Pre-plant, incorporated

Post-emergence

Corn Pre-plant, incorporated

Post-emergence, directed spray

Beans Pre=-plant, incorporated

Barley Post-emergence (5 leaf scage)

The mechanical methods of weed control are the standard tillage

practices used in this areas.

Pyrazon +
TD 282
Pyrazon +
Dalapon +
Surfactant
EPTC +
2,4-D
Linuron +
2,4-D +
Surfactant
EPTC +
Amiben
2,4-D

as applied to each crop

3.75
2.50
3.00
3.00

2.00
1.00
2,00
0.75

2000
2.00
0.75-1

1b/A
1b/A
1b/A
1b/A

lb/A
1b/A
1b/A
1b/A

1b/A
1b/A
1b/A

Tﬁe weed aﬁd stand counf data were obtainé&'frOQHZOb ihcﬁésmof row
per plot, Plot size was 45 ft long and 12 rows wide; rows were spaced

22 inches apart,

Results through the 1965 season indicate:
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1. Herbicides greatly reduced weed populations in sugar beets as
compared to standard tillage practices; chemicals caused slight
stunting of beets for the first 4 or 5 weeks but thereafter was
not noticeable, VYields and sugar per acre were not decreased.

2. In the crop sequence when beets followed beans there were sig-
nificantly less weeds compared to beets after corm or beets
after barley, Beets following corn had the most weeds per foot

* while beets after barley was Intermediate,

3. 'The nitrogen fertilizer used in 1964 and 1965 had little or no
direct effect on either weed populations or. beet stands. Dif-
ferences may appear in later years.

4. No chemical residual effects from the 1964 applications-ﬁere
observed in the 1965 crops.

Since these results are based on only two seasons, a longer period
of test will be needed to determine year to year variatioa in the
effectiveness of herbicides, crop sequence and nitrogen fertilizer on
the selution of the weed control problem in beets in this area.

Evaluation of five herbicides in pre-plant, pre- and post-emergence
applications, Reimann, James and Lambert C, Erickson., The effects of
5 herbicides at 3 rates on 4 crops, applied as pre~plant, pre-emergence,
and post-emergence were studied during the summer of 1965.

The experiment began May 28 with the application of the pre-plant
material. A small boom equipped power sprayer was used, delivering 38
gallons per acre. A 57 solution of surfactant was added with the
azides. The varying pounds per acre rates were obtained by double
etc,, coverage, The pre-plant applications were soil incorporated with
a tandem disc to an average 3-inch depth,

The entire pre-plant, pre-emergence, and post-emergence plot areas
were seeded on May 31, The pre~emergence treatments foliowed immediately,
and the post-emergence treatment was delayed until June 23, Observation
evaluations continued until the study was terminated on August 10.

The triflGralin and Shell 1183) treatmsnts appeared to have no
influence on weed control or crop damage under the conditiors of this
test.

Thompson Haywards No. 164 was most effective as pre-plant and pre-
emergence treatments and thelr toxicities were more apparent as the season
progressed. Germination was mnot influenced and toxicity was due to root
absorption. All broadleaved weeds were elimimated except for Comvolwulus
arvensis and Cirsium arveanse. Continouous control of annual weeds pres
valled 2ll summer, '

Peas was the most susceptible crop to pre-plant and pre-emergence
application but it had a high tolerance to foliar applications; however,
all crops were damaged by the pre-emergemce treatments,
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The sodium and potassium azides had herbicidal value at the 10
pound rate when applied as pre-plant and pre-emergence, When they were
applied as foliar sprays, all rates were toxic and the symptoms could be
detected within 2 hours. The plants first developed chlototic spots,
then wilted and eventually turned black, Crambe and flax were more sus-
ceptible than wheat or peas, Higher rates generally shortened the time
interval between application and plant desication. All broadleaf weed

- species-that were-present..at.the.time of. apglication were killed. Plants

- that did survive ‘the;treatment recoveved aﬂﬁ ‘Orew v1gorously and appeared -
normgl, (Idaho Agrlcultural Experlment Sfation Moscow. ) -

e

Pre Plant - . Pre-Emergence Post-Emergencé

A Crop Weed Crop VWeed Crop Weed
Crop " Herbicide Rate Damage Control Damage Control Damage Control.
Crambe  Trifluralin 1 0 0 0 0 0 -0
2 0 0 0 0 0] 0
3 0 4] 0 0 0] 0
Shell 11831 1 0] 0 0 0] 0 0
2 0 0 0 0 0 0
4 0 15 (0] 0 0 0
K azide 2,5 0 0 0 0 60 40
S 0 0 0 0] 80 50
10 10 0 0 60 95 70
TH 164 2 30 20 20 10 15 0]
4 50 60 40 35 25 0
8 80 85 70 60 40 0
Na azide 2.5 0] 0 0 0 60 40
5 0] 20 0] 30 80 50
10 0 40 0 45 95 70
Wheat Trifluralin 1 0 0 0] 0 0 0
2 0 0 0 0 0 0
3 0 5 0] 0 0 15
Shell 11831 1 0 0 0 0 0 0
2 0 0 0 0 0 0
4 0 0 0 c 0 0
R azide 2.5 0 0 0 10 0 0]
5 0 30 0 10 20 20
10 0] 80 20 10 30 40
TH 164 2 10 15 25 20° 15 35
4 25 40 45 60 25 55
8 40 90 75 85 S0 80
Na azide 2.5 0 0 0 10 0 10
5 0 25 10 30 20 35
10 0 50 30 50 65 50
Check Trifluralin 1 0] 0 0 0
2 0 0 0 0]
3 0 5 Q 0
Shell 11831 1 0 0 0 0
2 0 0 0 0
4 0 0 0 0
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Pre Plant Pre-Emeérgence Post-Eﬁergence
Crop  Weed Crop Weed Crop Weed

Cxop Herbicide Rate Damage Control Damage Control Damage Control
K azide 2.5 0 0 0 0
5 0 0 0 0
10 0 0 0 10
TH 164 2 0 20 0 0
4 0 60 0 50
8 0 95 0 90
Na azide 2.5 0 0 ¢ 0
5 0 o 0 0
10 0 5 0 0
Peas Trifluralin i ¢ 0 0 0 0 0
2 0 0 0 0 0 0
3 0 0 0 15 0 0
Shell 11831 1 0 0. 0 0 0 0
2 0 ¢ 0 0 0 0
4 0 0 0 0 0 0
K azide 2,5 0 0 0 0 30 20
5 0 5 10 0 55 45
10 0 15 20 15 70 75
TR 164 2 20 20 45 35 0 0
4 40 60 70 65 0 0
8 60 85 95 90 5 0
Na azide 2.5 0 0 0 0 30 20
) 0 0 0 0 55 45
10 5 1% 5 10 70 75
Flax Trifluralin 1 0 0] ¢ 0 0 0
2 0 0 0 0 0 0
3 10 0 0 0 0 0
Shell 11831 1 0 0 0 0 0 0
2 0 0 0 0 0 0
4 0 0 0 0 0 0
K azide 2.5 0 0 0 10 20 15
5 0 0 0 10 35 20
10 15 0 10 15 60 40
TH 164 2 30 20 0 30 0 0
4 60 70 0 60 10 10
8 85 85 0 80 20 30
Na azide 2.5 0 0 0 0 Q 10
5 0 15 0 40 50 25
10 0 35 20 50 75 40
Amiben effectiveness as influenced by formulation. Dunster, K.
W, In areas where precipitation cannot be predicted, Amiben mist be

soll incorporated for consistent weed control., Soil dilution coupled
with leaching characteristies has tended to reduce weed control effect-
iveness in instances where rainfall occurs after incorporation.
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Leachidg studies indicate that amiBen formulated as an ester or
amide ratHer than the ammonium salt greatly reduces leachability., When

applied to the soil surface and subjectéd to 3 inches of simulated rain,
amiben acld leached to a depth of 12 inches. 1Im contrast the ester and
amide formdlations stayed in the top 1.5 and 3.0 inches of soil
respactively.

Field experiments conducted under controlled moisture :onditions
confirmed initial laboratory findings. <Lrop tolerance was improved with
the ester and amide formudlations as the amiben remained in the zone
above tHe developing crop root system. {Amchem Products, Inc., Fremont,
California,)

Pex Cent Weed Control

Formulation Rate )" Rainfall 2" Rainfall
Ammonium salt 3 1b/A 95 60
Methyl ester 3 1b/A 90 90
Amide 3 1b/A 80 95

Crambe; weed control trials in 1965, Youngman, Vern E., D. J.
Rydrych and T. 4, Muzik. Crambe (Crambe abyssinica) 1is upder investi-
gation as an altermate crop in the Palouse area of the Pacific Northwest.
Unknown in the Urilred States 6 years ago, the oill derived from the crambe
plant row shows promise in Industrial applications where ocher U. S, farm
products are not used, The purpose of this research was to study the
effect of selected herbicidal applications on the growth and development
of the crambe plant as well as the yield of seed.

Ter herbicides were field tested for selective weed control in
crambe. Trifluralin; diallate, R-4572, ACP 64-296 B, SD 11831 and
tupersan were incorporated prior to seeding of crambe. Barban, UC 22463,
TOK~25, and bromoxynil were applied when the crambe was in the three to
four leaf stage.

Weed species in the experimental area were wild oats [Avena fatua)
which was seeded in a single row across all plots, field pennycress
(Thlaspi arvense;. lambsquarters {Chenopodium album), henbit (Lamium
amplexicaule), shepherds purse (Capsella bursa-pastoris) and cow cockle
(Saponaz}g_véécaria), One set of plots was weeded by hand hosing.
Weeds, on the average, reduced yield 17 percent.

Trifluralin at 0.75 1b/A incorporated in the soil before plancing
satisfactorily controlled broadicaved weeds with no measurable injury
to the crambe plant, Diallate incorporated into the soil at 1.5 1b/A
satisfactorily controlled wild oats and similarly did not injure che
crambe. Plots treated with a mixture of the two chamicals incorporated
prior to planting at the rate of 0.75 1b/A of trifluralin and 1 1b/A
of diallate produced ylelds as good as the hard-weeded check plots.
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R 4572 effectively controlled wild oats but injured the crambe. Of
other chemicals tested only ACP 64-296 B shows promlse for wild oats

control with little injury to crambe,

Barban at the rate of ‘% 1B/4 shows promise for wild oat control by
post-emergence application without damage to crambe. TOK-25 at the rate
of 2 1b/A resulted in some reduction in wild oats and broadleaf weed
growth with treated plots producing yields that were as good as the hand-
weeded controls, Bromoxynil severely injured crambe and resulted in

lower yields.

Further trials are plamned. (Department of Agw nomy, Washington
State University, Pullman.} ‘
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PROCECT 6, AQUATIC AND DITCHBANK WEEDS
I, E, Seaman, Project Chairman
Summary

Three reports were received from one coatributcr and his coworker,
and two reports were contributed by the chairman of this pm ject. In spite
of the pobvious quality of these reports, the lack of contributors to this
project is very disappointing. However, perhaps the dearth of reports means
that the WWCC aguatic weed seisntists are bugv gathering data to contribute
to next year!s Project 6 research progress report.

The reports concerning low rate, long term applications of the mono-
(N N-dimethylalkylamine) salt of endothall show encouraglng results ia
control of sago pondweed, but the necessity of using concentrations higher
than 1 ppm may be a disadvantage in areas where fish toxlcity is important.
Perhaps later uptake studies will reveal gsome ways of making erdothall
amine more effective at rategs that are safer to fish., The suggestion that
leaves of submersed weeds expand energy during absorption of herbicides
from dilute solutions in a manner similar to that of inorganic iou uptake
by roots is intriguing, and thare may bte possibilities of enhancing uptake
and kill through use of urderwatsr surfactants or adjuvants.

it appears that sofl applied fenac and dichlobeail still has some
promise for control of submersed weeds in canals, but the timing of the
applications and subseguent fates »f the herblcides are important factors
requiring further investigation.

The report concerning the control of submersed w2eds in rice by 2-
amian-3-chlors-1,4-naphthoquinone iz a pleasing pay-off after three years
of ring testing about 80 formularicns, The use of thisg fieh toxic chemical
with relative safety in rice fields shows that we nead not be too alarmed
by agquarium toxicity data when conducting teets in the fi{eld where numerous
factors affect herblcides ard usually rander them legs harmful,

The success of repeated applicacions of gystemic herbicides for con-
trol of re=d canarygrass further cmphasizes the necessity of multiple
applications for perennial grass control. Those who objiect to the expense
of multiple applications must choose between the total waste of time and
effort spent on oune shot applications and the pozsibility of killing the
weeds with several well timed treatmsnts,

Morg-N N-dimethvlalkyiamine salt of eudothall for control of sago
pondweed.  Hollingsworch, E. 3, The mono-N,N-dimethylalkylamine salt
of endothszll (kaown commereislly as Hydrothol 191)Y, in 3 previous study,
provided control of sago pondweed Potamogeton pectinatus L,) for 6 to 8
weeks when spplied at 13 prm for I hour, The present test utilized two
separate applications to explore ths use »f lower comcentrations of the
herbicide.

93



In the first application, Hydrothol 191 was applied on July 22,
1965, at a concentration of 6.5 ppm for 1 hour to 11 cfs of water in a
canal 5% miles long. The water was clear with a temperature of 57° F.
The required amount of herbiclde was mixed with water in & 55-gallon barrel
and metered into the stream. The development of the weed growth ranged
from early bud to early bloom stage.

The second applicstion of Hydrothol 191 was made in the same canal,
5 weeks after the first treatment, The ‘herbicide was applied at 11 ppm
for 90 minutes to 9 cfs of water flow. The water was clear with a
temperature of 56° F, Pretreatment weed data and the weed response after
each application are shown in the following table., Observations were
taken at five stations at l-mile intervals. The weed conditions 5 weeks
after the first treatmeat prevailed at the time of the second treatment.

Distance downstream from point
of application (miles)

Weed data 1 2 3 4 5

Pre-treatment

Infestation (percent) 85 90 85 80 80

Weed density (percent) i5 60 80 50 60

Max. weed length {inches) 24 30 40 20 18
2 weeks after first treatment

Weed slumping (percent) 95 90 30 95 90

Stem kill (percent) 0 10 5 25 0

Leaf kill {percent) 60 80 40 g8 20
5 weeks after first treatment

Infestation (percect) 30 50 80 70 75

Weed density (percent) 5 20 60 7 20

Weed slumping (percent) 75 60 0 90 84

Max. weed length (inches) 24 24 36 18 12
3 weeks after secord treatmer.t

Infestation (perceut) 40 60 80 60 60

Weed density (percent) 5 15 50 5 10

Weed zlumping (percent) 90 85 10 90 50

The marked difference in plant response at the 3-mile statiomn merits
some explanation. The cross-szectional ares of the gtream ig larger in
this vicinity for approximately 1 mile. The water velocity is less and
silt deposition more pronounced. These conditions were more favorable for
pondweed growth as reflected in the pre-ireatment weed length and Zensity
for the 3-mile station. The dense heavy growth was conducive to '"channel-
ing" in which the trzated water by-passes the weed infestation instead of
flowing thraugh it., Other portions of the gtream had less dense growth
which was more susceptible to treatment. The 3-mile statien will be
omitted from the following discussiom.
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The €.3 ppm concentrition of Hydrothol 191 was effective in reducing
the pondwess obscructicn tg flow, 25 incicated by the percentaze slumping
2 weeks aftsr treatwment and the recuced wead deﬁsiry arter 5 weeks.,
Slumping wss c3used bv z reluced busyancy of the weed, due to treatment,
cavsing it to sink toward thz bott-m, The more zlumping the greater the
releass of watsr flow,

)

Good response to th: 6.5 ppm treatment persictad for about 4 weeks.
Stem kill of the pondwzed was 7ot good and the Tzaf kill was only fair,
but unobstructed riow of water was eszcabiizhed Ar the =rnd of 5 weeks,
piant regrowth «wis occuring 301 the weed r=covering ics buovancy., At
that time th:z L1 ppm concsrrraction or hevti.ide w2: applied ta mainrain
weed control for tre rvemzirder of the sezson, The ovzrall weed density
and infestati n weves veguced during the s-parimental period,

Results of chis c=sr y1adicate that Hyivachol 191 at & co 10 ppm can
cause slumplil-z «f <220 pondwesd and provii= a sacisfd:tqry“increase of
water flow in irvization ;afil~e The wesd rezponse 13 temporary and not
30 severe a3 when righer rat-s ot applic:tion are used, (Cooperative
irnvestigations of the Cr p- Rf:::[:h “ivision, Agricultucal Resezarch
Service, U. 8. Tepartmsrrt of Agriculcure =nd the Wyoming Agricultural
Experiment Station, Larzmi=,)

Absorption of -2& rrall snd diju=t by submer di agquatic weeds,
Seaman, D, E. and I. M, Thomz3., e use the ~(N,N~dimethylalkyl-
amine) salt of endothall MIMA-cndochzll) for control of submerszed weeds
in moving water =esms Very intziguing because of the simple method of
applying this herbticicde, frz low cost, =nd its protable lack of hazards
to fish and to i1rrigat:ad Zroo:, .ntorfunatelv, £-me problems wers
encountered Iv wur rrald tests with MIMA.endothall during the summer of
1965, An applicatim at 1 ppm for 10 hours gave only partial contral of
American ponawsed. with no aprarent -{fectz on tish, i = ditch flowing
ac 2 cfis, A r-peated applicstion ro the zama ditch at 3 pom for 5 hours
killed about 80 per-=nt ¢f the weeds, but numerous mina-ws, green sunfish,
an? tsidpoles were alzy killed, On the orther hanit, satissactory control
of 5230 pondwe-1 with »o tish infary resulted 1m 3 similar ditch tre=ted
with MIMA-endothail at L oppm v & Rours, The=e 1limicez crials indicated
that ga important aiwaniaze of MOIMAa-z=ndock 311l (that of not injuring fish)
might be negated by the reccasitv oF using corcentrations higher tham L
PRpmM Zo control Americsn powulweed andg ofher wesds that are more resigtant
than sago ponuwesd,

J

G
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Some abssrpti v ewperiments were congucted with excised leaf segments
of American ani s220 pondewesd and trifoliate n-dss of American elodea to
lesrn more about the nature of their abtsurption of harbicides from dilute
solutions over long per d: of time, Leaf =amples were allowed ta abzorb
cléizneled diquat, dis iium e dothail. or 3 simulated MOMA-endothall
formulation containing “i=ociom enaceth=lleC*7 and swmettvlalkylamine from
solutions of tres= herbicides in 250 ml Erlermeysr flasks on a rotary
shaker. Foliowing the absorptis: pe=riocs. the s-mples were transferred
and rinzed for an tour in a0 -aulvalent i]'¢6"1'if11“ of the same but none-
radioactive herbicide, The =.mples were then blotted with absorbant
tissue, wrapp~3 Irn crs=ncigh=1 astlces black papsv, weilghed (for fresh
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weightg), dried at 50 € for 12 hours, weighed again {for dry weights), and
assayed for total radiocactivity by a modified Scheniger oxygen flask com-
bustion technique {Olivero et al,, Anal, Biochem., 4:188-189, 1962). The
amount of herbicide absorbed by the sample was based on the total radio-
activity and expressed as micrograms uptake per gram fresh weight, which
is equivalent to ppm of herbticide in the living leaves.

The leaves of both sago and American pondweed were found to absorb
more than twice as much endothall-C!4 from 0,1 ppm solutions as did 2lodea
leaves during 48 houv runs., Internal concentratiors of endothall-c}* as
high 45 1.2 ppm were fsund in pondweed leaves, but a maximum of only 0.4
ppm was found in elodea lesves, The differences ip accumulation may be
related to the greater susceptibility of the pondweeds to zndothall com-
pared with elodea as numerous field tests have shown. Similar uptake
expariments showed that elodea leaves accumulated diguat-Cl% from 0,05
ppm solutions up to 24 times the external concentration in 10 hours, while
an 8-fold concentration of this herbicide resulted in sago pondweed leaves,

The uptake of both diquat-c14 and endothall-cl4 by elodea leaves was
greatly reduced by pretreatment with 0.01 mclar NaN3y or KCN and by 2,4-DNP
at 0.001 molar. The reduction in uptake caused by all three of these
respiratory inhibitors is strong evidence that the actumulaticn of these
herbicides occurs by prucesses reguiring metabelic erergy., The 95 percent
reduction in endothall~Cl% uptake by the inhibitors suggested that this
compound was absorbed almozt entirely by metabolic processes, while a 38
to 48 percent reduction in the uptaks of diquat-C14 by the inhibitors
showed that wore than half of the up:-ake of diquat may be by means of non-
metabolic processes such as physical adsorption to plant surfaces.

Although MDMA-endothall is usually lethal to elodea, the tri{zliate
nodes of elodea abksorbed only 65 percent as much MDMA-endothall-C™ " as
they did disodium endothall-Cl4 during a 48 hour run. This indicates
that some factor other than absorptivity is responsible f v the greater
herbicidal action of MiMA-endothall on elodea. These studies will be
continued to find a mears for making low rate, long term applications of
MIMA-endothall, and possibly other herbicides as well, more effective
for control of submersed weeds without accompanying hazards. (Dept. of
Botany, Univ. of California, Davis,)

Soil-Application of fenac and dichlobenil for control of sage pondweed,
Hollingsworth, £, B, The response of sago pondwesd (Potamogeton pacti-
natus L.) to scil applicztions of 2,3,6-trichlorophenylacetic acid (fenac)
and 3,6-dichlorobenzonicrile (dichloberil} hasz waried from poor to excellent
in the past few years. The differences are presumed to have been due to
the variation in moisture associated with previous applications, In an
effort to test this presumption, fall and spring applications of fenac and
dichlobenil were made in ponded water of a canal,

The test was conducted in the Rock Ranch Canzl near Torrington,
Wyoming, after the waterflow had been cut off frr the season, The plots
were L00 feet long and 15 feet wide with 25-fuot untreated areas between
plots. A low dam was installed at the ends of each plot to confine the
herbicides in tke treated area. Fenac and dichlobenil were both applied
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at rates of 15 and 20 1t /A, The required amount of granular herbicide
was weighed and applied to each plot with a cyclone-type distributor.
The fall treatments wers on October 18, 1964, and thz spring treatments
on June 17, 1965, Standing wster ranged from 1 to 4 inches deep over
the plots. The results from all treatments are ztowar in the following
table.

Rate Dace Percest pondweed control
Treatment 1b/A appliad €-10-453 8-10-65 10-19-€5
Dichlobznil 15 10-18-64 10 0 0
Dicklobenil 20 10-18-64 20 0 0
Fenac 15 10-18-64 7 30 40
Fenac 20 10-18~h% 70 30 30
Dichlobenil 15 6=17-05 - 100 95
Dichlobenil 20 6-17-63 - 100 95
Fenac 15 6-17-65 - 100 82
Fenac 20 L-17-63 - 100 85

The fall applications of aichlobenil were unsatisfactory. Early
spring observations m2ucaled only slight piacweed control that might be
attributed to the material, During the remainder of the summer there
were 100 percent infeztstions in thz fall-treated dichlabenil plots.

Feriac, applied in the fall, produced good weed control early in the spring
which rapidly declined to less than satisfactory control during the summer.,
Both materials provided excellent pondweed control throughout the zeason
when applied on June 17,

The results of this test indicare that fall treatments with fenac and
dichinbenil are poor tvisks for weed control ia irrigation ditches the
following sammer. Frozen s:il and water conditions during the fzll and
winter are detrimentzl to the best incorporaticn of z2il-zpplied materials.,
Ian previous experiments fense has shown good residual teadencies when the
application was follcwed by sufficient meisture, Probably the 1 to 4
inches of ponded weater in this test was insufficient to carry the eatire
herbicidal dose iato the soil. (Tooperative investigations of the Crops
Regearch Bivision, Agricultural Resesarch Serxvice, U. 5. Department of
Agriculture and the Wyoming Agricultur=l Experiment Station, Laramie.)

Control of submersed weels in rice with 2-amino~3~chloro-1,4-naphctho~
guinone, Seaman, U, E, Submersed ajustic weesds have largely been
ignored by California rice gruwers in favor of the more obvicus emersed
weed problems (arrowhead, harnyardgrass, burhead, etc.), although the
growers have recognized that submersed weeds such as American pondweed,
chara, horned pondweed, and scuthernm naiad may interfere with rice pro-
duction in a number nf way=s, They may compete with rice for space and
nutrients, they impsde water flow making water management difficult, and
they retard pre-hariest draining and arying of the fislds delaying har.est
gchedules and sometimes cauging los:zas during harvest, These w:eds also
harbor mosquito larvae ani thersby contribuiz to mosjuito abatement problems.
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2-aminos=lechloro-1,4-naphthoquinone {(06K) was iatroduced by the
Chemical Divislion of the ¥, 8. Rutber Company in 1958 as a possible algi-
clde and aguztiec herbicide, It was essentially absndoned later when its
high fish toxicity became known, BRowever, 06K wss among the four most -
promising heviicides testad for submersed weed control in rice in 1963
and 1964 (Seamsn, D, E., WACC Res., Prog. Rpt., 1965, pp, 108-109), The
pregent repori concerns two lerge scale evzluations of 060K couducted in
1965,

Aerial czoplications f a 10 perceut granular formulation of 08K were
made on July 14 at 3 1t/A to 20~A portions of two flooded seed rice fields
planted 55 davs previously with Calroze varlety rice. Field A was densely
infested througnout with chara as well a& some southern nalad, and Fileld
B also corntzined mainly chara with some horned poniweed and southern
rnaiad scati.red threoughout its area, The irrdigation water was divarted
around the ri-1ds ard thzir nutlets were closed to provide static water
conditions for five days after application, and water samples were collected
frequertly ror 00K residus analysis. In addition ti- visual perrormance
ratings, the weeds were gatharad by hand from five ralilom sgQuare meter
plots In eacl: of the trsated and untreacted portims of the fields to deter-
mine the ext: L of comtrul a month after application. The rice was hand
harvested ai waturity from five random 16 54, ft, plots in each of the
treated and untreated areas of the fields and the rough rice yields (14
percent meizture) were calevlared in hundrecs of pounds per acre (cwt/A),
The results cve showa in the accompanying tzhie,
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Initial Iipped water samples from Fielld A contalned as much as 1.25
ppm of 06K wiile thoze irom Field B containad no more thaa 0.6 ppm. The
06K concentiation of all succeeding samples decreased rapidly with time
while the wat.r was held ztatic as well a3z after the water was allowed

to flow again, and the chemical wss indetectable ‘less than 20 ppb) in the
effluents of both fields 13 days after appiication, Cuaged mostnitofish
(Gambusia effl is), which ars row belng tested by state and cou.ty agencies
for contrnl of mosguitozs in rice fie=lds, survived the treatment at all
water sampling stations of Field A except at the station where 1.25 ppm

of 06K was found, but even at that accidentally high initial conceatration
only 28 percent mortzlity resgultea, Numerous small carp (Cyprinis carpis)
were seen in open water areas of Fleld B, end a faw of these were killed
during che rirst two days after treatment., We suspect that 1t was not

the digaolved UFK that killed these carp, because numeroux other healthy
ones were pre.oont, These bottom feeders probably obtained lethal amou-ts
of 06K by eafliz the bright red granules bzfore they slaked after failing
into the water, No othar fish wortalities occurred in the fields or in
thelr drainace divches as a result of the 0¢K spplicationa.

™

The cz-oll=nt cortrol of the weeds in zach fielld 1is reflected in
the remarkal:l. increases in yvield, The 26,2 cwt/A ircresse in Field A
was bilghly ei.vificast (1% level), but the 10 cwt/A increase in Field B

was only signiticant at 107 becausz of some variability among samples
due to the lsck of urniform rice stand caus=d by excessive growtrks of
emersed wee s, This is the firet tim= a proflitable yield increase has
ever been comcnstraces as a result of submersed weed control in rice. In
fart, thesz wozn yield i--reases are greater than thosze usually given by
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effective control of emersed weeds in rice with herbieides such as
propanil, molinate, and MCPA, Perhaps the death and decay of the sub-
mersed weeds provided additional nitrogen fertilization of benefit to
the rice in addition to the prevention of competition for space and
nutrients as is usually attributed to the effect of emersed weed control
in rice,

Since 06K is deemed not to be unduly hazardous to fish, it is
highly promising for effective and economical control of chara, horned
pondweed, and southern naiad (but not American pondweed} in rice at 2 or
3 1b/A. Yield returns in excess of 10 times the cost of the treatment
appear possible, and this should interest rice growers in California as
well as in other rice growing areas of the world such as in India where
two million acres of paddy rice are reported to beinfested with chara,
(Department of Botany, University of California, Davis.)

Performance ¢of 06K-10G applied by aircraft to rice at 3 1b/A, (Data
are means of five replicate harvests.)

Weeds (chara) Rice
Dry wt Control Yield Increase
(1b/A) (%) (cwt /A) {cwt/A)
Field A&
Treated 62 90 81.3 26,2
Untreated 579 55.1
Field B
Treated 134 80 62.1 10,0
Untreated 677 52.1
Control of reed canarygrass, Hollingsworth, E. B, and R. D, Comes.

In 1963 we tested the effect of repeated applications of several herbi-
cides on canarygrass (Phalaris arundinacea L,), which is becoming an
important weed pest in irrigation and drain ditches in Wyoming., Two
replications were applied to both banks of a small combination drain and
delivery canal, and the third to the north side of a large drain ditch
nearby., Plots were approximately 1 sg, rod in area. The herbicide was
first applied on May 18, 1963, when reed canarygrass plants were in the
pre-boot stage. Retreatments were made in July 1963; on May 25 and July
22, 1964 ; and on June 5, 1965, At the time of each retreatment, sur-
viving plants had attained near normal vigor and were 10-16 inches tall,
All treatments were in a total volume of 120 gpa and contained a non-
ionic water soluble surfactant at a rate of 7.5 ml,/gal, Experimental
data are summarized in the following table,
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‘j.Réta Percent topkilld Percent stand reduction

Treatment _:in/A 8-23-63 5-37-64_ 7-22-64 8-4-63
Amltrole 4 68 a5 20 33
8 88 22 43 87
12 95 45 66 96
Amitrole~T 2 77 19 23 63
A 83 : 29 45 82
'8 . 90 50 63 96
Dalapom . 15 90 37 34 60
20 9] 39 54 55
25 . 93 44 63 78
Control - 0 0 0 0

The degree of weed conkrol observed varies widely between and
within veplications but the average readings show rather consistent
trends. With one z2xception (amitrole., May 1964). 211 materials pro-
vided better control as the dosage increased. Amitrole-T was more
effactive than amitrole at egquivalent ratez, and twice as effective
per pound at the two lowest rates tested. The trend was also toward
ilnereaged control with each additional treaitment. The percent stand
reduction at all rates following five applications of amitrole and
amitrole-T compares favorably with the estimated topkill after omly
two treatments in 1963, Dalapen, which killed more topgrowth in
1963, teduced stands somewhat less by 1965.

Plant szueceszion following control of the canarygrass favora the
use of the triazole compounds. Canada thiztle kochia, and foxtail
barley invaded the dalapon-treated plots, while redtop and scattered
Kentucky bluegrass plants devzloped on several plors receiving
amityole-T. Control of resed canarygrazs tended to be much better on
the south side of the channel tham on the north side, and less at the
waterline than on the upper portion of tha slope. (Cooper:ztive
investigatioons of rhe Crops Research Division. Agricultural Research
Seruizce, U. 8. Department of Agriculture and the Wyoming Agricultural
Experiment Station, Laramie.) :




PROJECT 7, CHEMICAL AND PHYSIOLOGICAL STUDIES
Reed A, Gray, Project Chairman
SUMMARY

Thirteen research progress repoxts were received for inclusion in the
chemical and physiological section. Six of these reports were presented as
papers and are published in the back of this bookler, so only the titles
are reported here, A short summary of each report follows:

In studies on the persistence of picloram in Wyoming, Alley and Lee
obsexved severe injury to soybeans, field beans, peas and potatoes that
were planted in plots one year after treatment with picloram at %, 1, 1%,
2 and 3 1b/A. In another study in grass nursSeries by Alley, Lee and Powell,
one application of picloram at 1 1b/A eradicated Canada thistle and white-
leaved franseria with very little or no injury to orchardgrass, meadow
foxtaill, reed canarygrass, timothy and wheatgrasses, but some varieties of
smooth bromegrass were severely injured. Xreps, Alley and Lee found that
picloram caused swelling, splitting and deterioration of the root tissue
of Canada thistle while 2,4-D caused swelling with a minimal amount of
splitting and deterioration,

Pennington and Erickson in Idaho tests found that the addition of 10
1b of DMSO to 2 1lb of dicamba in 50 gpa of spray solution enhanced the kill
of common mullein from 50% to 100%. Lower levels of DMSO (%-1 1b/A) also
increased the activity of dicamba at %-3/4 Ib/A., The herbicidal activity
of §§4-D at 2 1b/A on mullein was increased from 0% to 62% control by 10 lb/A
of SO,

In studies in Oregon on the effect of four surfactants on the uptake of
radioactive 2,4-D by bean leaves, Norris found that Sarkosyl NL-30 and WK
surfactant caused about twice as much uptake as Pluronic L-62 and X-77.
Pretreatment of leaves with each surfactant prior to application of 2,4-D,
failed to promote uptake in all cases except with WK surfactant. In another
report from Oregon, Morris demonstrated the appearance of several new cyto-
plasmic proteins in pea roots 48 hours.after treatment with 2,4-D. The
nuclear histones were also altered within a few hours after treatment with
2,4-D.

Smith, Foy and Bayer in California showed that amitrole—C]'4 was meta-
bolized faster by bean leaves than leaves of Canada thistle. Of the three
Canada thistle ecotypes studied, the most_susceptible one to amitrole
showed the least conversion of amitrole~C1 to metabolites.

In Arizona, Hull and Shellhorn showed that leaves of mesquite that
developed on branches enclosed in a glass chamber outdoors had thinmer
cuticles than adjacent leaves on the same tree in the direct sunlight.
However, cuticles were the same on seedlings grown outdoors in vermiculite
irrigated with nutrient as in the greenhouse, but seedlings grown in soil
outdoors had thicker cuticles. The parenchyma tissue of greenhouse plants
was injured more by oils and surfactants than outdoor plants.
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Soil injection tests by Gray, Aruneklev and Weierich in California
showed that EPIC gave wider bands of weed control than five other thio-
carbamate herbicidas tested, In addition to the thiocarbamates, only a
few other herbicides including bromacil, dicamba and fenuron worked well
by injection into the sovil. Gray demonstrated that nutgrass could be
killed by applying a light spray of technizal EFTC to the foliage or by
applying a single drop in the center whorl of leaves., Gray, Arneklev
and Baker introduced R-74A5, a new type of napthoxy herbie¢ide which
appears promising for controlling weeds in tomatoes, cotton and cole crops
and for controlling perennial grazses in non-crop areas,

Whitwyrth et al, (New Mexico) showed that after foliar application of
294—D-1wci4, the roonts of resistant strains of Canada thistle exuded
radicactivity into the nutrient solution much sooner than susceptible
strains at 80° F, The radioactivity of the cell sap of treated plants was
primarily in the nucleic acld fraction., Anderson and Richards (New Mexico)
found that MSMA wz2s more effective than DSMA for controlling purple nut-~
sedge. Atout 10 mg of MSMA per plant was redquired to complecely kill the
top and prevent regrowth when applied to the crowa of the plant.

Crop tolerance to picloram residual. Alley, H, P. and G. A, Lee.
This study is being conducted to determiue the longevity of picloram
resideal sufficiently coxic to cause damage fo crops commorly grown iIn
Wyoming, Picloram at %, 1, 1%, 2 and 3 1b/A was applied to plots 9 x 200
feet on Suly 9, 1964, Sorghum sudangrass cross, soybeans, field beans,
peas, 'corn, potatoes, oats, barley, and wheat were cross planted, June 1,
1965, across the treatments so that each crop was planted in each rate of
application. Visual observations, approximately one year after treatment,
indicated that the picloram residual in all plots was extremely toxic to
soybeans, field beans, peas, and potatoss, Wheat, oats ard barley grew
in all treated plots, but showed an increase in prostration and malforma-
tion as the picloram ratc Increased. Wheat showed fthe least toxic effect
and oats showed the most of the small grains tested., Corn and sorghum
sudangrass cross exhiblted the least residual damage of all the crops
grown, Thie study will be cortinued untill the crops grown show no
residual toxicity, {Wyoming Agricultural Experiment Station, University
of Wyoming. Laramie. )

Preliminary trials to determine the activating effects of DMSO on
the phytotoxicity of dicamba and 2,4-D to mullein, Pennington, Lawrence
R. and Lambert C. Erickson, One early study by others indicated that
DMSO (dimethyl sulfoxide) had facilitated the translocation ot 2,4,5-T
in mesquirte when DMSO constituted approximatzly 507 of the diluent and
thus enhanced 2,4,5-T toxisity,

Commor. mullein (Verbascum thapsus} has -asuvally shown litrtle response
from 2,4-D treatments, Preliminary trials established fn wid-‘uly, 1965,
demonstrated thar 10 pounds equivalent of DMSO added to 2 pounds of
dicamba equivalent per acre, diluted in water approximating 50 gallons per
acre of total solutior, killed 100% of the muliein, whereas, 2 pounds of
dicamba alone killed only 50% of the mullein plants.

Addirional trials established in mid-August applying dicamba at rates
of 1/4, 1/2 and 3/2 1b/A in DMSO equivalent to 0. 1/8, 1/4, 1/2, 1/4 and
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1 1b/A revealed that over 70% of the mulleln plants survived regardless
of dicamba rate in the absence of DMSO, and only 33% of the mullein
plants survived when all the dicamba rates were pooled within the DMSO
rates, No significant differences in toxicity were obtained among the
1/8 to 1 1b DMSO and three dicamba rates.

However, pooling the DMSO rates (1/8 to 1l 1b/4) within the dicamba
rates revealed that dicamba at 1/4, 1/2 and 3/4 1b/A reduced mullein by
55, 67 and 687 respectively,

The activating effect of DMSO in combilnation with dicamba was
discernible within 2 weeks after application, Similar treatments using
DMSO and 2,4-D as the herbicide.produced no early apparent effects.
However, 2 months following treatment, the following results were
obtained:

A, 2,4-D at 2 1b/A gave 106% wmullein survival.
B. 2,4-D at } 1b/A plus 10 1b/A DMSO gave 84% mullein survival.
C. 2,4-D at 2 1b/A plus 10 1b/A DMSO gave 38% mullein survival,

Although practical mullein control was not obtained, the results
suggest that DMSO aids as a vehicle in facilitating the penetration of
these two herbicides through materials, cells and tissues that otherwise
restrict the mobility of these two herbicides. (Plant Sciences Depart-
ment, University of Idaho, Moscow.)

The influence of some surfactants on foliar uptake of 2,4-D.
Norris, Logan A. The effectiveness of four surfactants in aiding the
uptake of 2,4~D by bean foliage was determined in these experiments.

Tu one experiment the folilage was treated with solutions of surfactant
and herbicide to compare the effectiveness of two newer surfactants with
two older ones in promoting 2,4-D absorption in terms .of their influence
on the surface tension of the treatment solution, 1In a second experiment
the foliage was pretreated with surfactant solution, followed later by
rinsing and then treatment with a solution containing only herbicide to
determine the influence of previously absorbed surfactant on herbicide
uptake.

"In the first test, nearly fully expanded primary leaves of bean
plants were treated with 25 ul of a 2000 ppm solution of the triethanol
amine salt of 2,4—Dul-014 in water containing 0.1% surfactant. The
surfactants tested were Pluronic L-62, X-77, Sarkosyl NL-30 and WK
surfactant, Twenty-four hours after treatment the leaves were rinsed
with 25 ml of 507% isopropyl alcohol. The leaf washings were saponified,
acidified, extracted with benzene and counted in a G. M. counter. Two
primary leaves from a single plant conmstituted a replication, amnd each
treatment was replicated three times. The data are presented as a
percentage of the applied activity which was not recovered in the leaf
washings.

The surface tension of similarly prepared but nonradiocactive treat~
ment solutions was determined with a stalagometer. The determinations
were repeated several times and the surface tension reported in dymes/cm.
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Mean percsnt 2,4-0 abseorption in 24 hours

Surface tension of treatment Absorption
Surfactant solution (dynes/cm) {percent)
" 0.1% Piuronic L-62 43,9 30.0
0.1% X-77 34.6 23.5
0.1% Sarkosyl NL=-3C 56.8 50.0
0.1% WK Surfactant 29.7 60.5
No Surfactanrc 70.2 -

These data indicate a marked influence of different surfactants on
the absorption «f this particular herbicide by bean foliage. The two
newer surfactants, Sarkosvl and WK seem particularly effective in this
rest, It is apparent however that reductiouns in surface tension alone
are not sufficlent to ¢xplaln the differences In 2.4-D uptake found here.

Tee the second experiment the primary leaves of bean plants were pre-
treated with water or 0.17% water solutions of Pluronic L-62, X-77,
Sarkosyl NL-30 or WK surfactant applied as a fire mist fto the drip point.
After 4 hours the leaves were rinsed with 30 to 50 ml or distilled
water. Removal of the surfactant was verified by checking the surface
tersion of the last portions of the rinse water. Three hours after
washing the treatments were applied.

Ea:h primary leaf rcecelv-d 75 ul of a 2000 ppm water solution of
the triethanol amine sait of L,q«D—1~C14 1n the mid portion of the blade
extending along efther side of the midrib., Twenty four hours later the
leaf surface was washed with 25 wl of 507% isopropyl alcohol. The leaf
washings were handied as before.

Tws primary leave:s from one plant coestituted one replication, and
three replications oi each treatment were included., A !aboratory accident
resulted in the loss of the 2,4-D treatment solution after the treatments
had buen applied but before 1t could be counted, and thus a measure of the
perceat uptake {s not possible. However all plants were treated with the
same solution, and the results are reporced in terms of the total activity
which was recovered in the leaf washiwngs., Lt is important to remember
that the greater the actlv.ty recovered the less uptake which took place,

Tatal CPM recovered in leaf washings from bean foliaie pretreated
wlth various surfactants and treated with 2,4~D-1~Cl

Prerreatment Total CPM recovered
0.1% Pluronic L-6Z 89,58
0.1% X=77 82,558
0.1% Sarkosyl NL-30 72,457
C.1% WK Surfactant 69,570
Water only ~ 72,078
No pretreatmert 83,947
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It is assumed that pretreatment with water will give a measure of
the mechanical effects of pretreatment. From this data it appears that
only the WK surfactant had a positive pretreatment effect, The other
gurfactants either had no effect or appeared to actually inhibit the
uptake of 2,4-D applied later, It would appear from this that with the
exception of the WK surfactant the presence of the surfactant in the leaf
prior to the application of the herbicide failed to promote 2,4-D uptake
over that of the controls.

This investigation was supported in part by Public Health Service
Research Grant WP 00477, from the Division of Water Supply and Pollution
Control. (Oregon Agricultural Exp. Sta., Oregon State University,
Cotvallis,) i

Changes induced by 2.4-D in the macromolecular constituents of pea
seedlings. Morris, R. 0. Changes induced by 2,4-D in the natypre of
the cytoplasmic and nuclear proteins of pea seedling roots were studied,
using the technique of acrylamide gel electrophoresis.

Cytoplasmic protein patterns from whole roots 48 hours after 2,4-D
Ereatment show striking deviations from control patterns. Specifically,
the apEearance of several new proteln bands was demonstrated. Studies
_with Cl4-1abeled 2,4=D indicated that these proteins were in fact new,
and that they were not artefacts arising from combination of the herbi-
clde with-pre-existing tissue components. The effect was caused
specifically by 2,4-D since the analog 2,6-D, which at the level used
has no growth regulating properties, was not capable of inducing changes
in the tissue proteins.

By taking serial 1 mm sections from normal tissue, it was estab-
lished that differences exist between mature and meristematic reglons
of the root. 1In contrast, patterns obtained by sectioning treated roots
were all very similar. In addition, patterns from previously mature
regions now resembled those from normal meristematic tissue.

Prior to the induction of changes in cytoplasmic protein and sub~
sequent cell proliferation, it was found the electrophoretic patterns of
the nuclear histones altered markedly (changes were seen within a few
hours of treatment). These changes were followad within 24 hours by a
large increase in the total tissue RNA cootent. Again, 2,6-D was not
“actlve in this respect, {Oregon Agriculture Experiment Station, Oregon

State University, Corvallis.) . : _
. B - NESTEIPS SIANCL L OO sy
Metabolism of am_itrole=»Cl4 by three ecotypes of Canada thistle.
Smith, L. W, C. L. Foy and D, E., Bayer. The metabolism of amitrole-G4
was examined in exclsed leaves of three ecotypes of Canada thigtle and
the trifoliate leaves of the red kidney bean. Thistle leaves of a
similar age were used, but because of the wide variation in leaf shape
and size among the .three species, similar leaf sizes were only possible
within the same ecotype.

A time series trial which involvwed harvesting at 0, 6, 12, 24, 48,
96, and 144 hours after treatment with 1 uc of amitrole- Cli was carried out,

)
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Other 'trials involved tteatments of light and dark and feeding sucrose,
The presence of amitro’ e and 1ts metabolites was determined by thin-
layer chromatography oo cellulose and by autoradiography and liquid
scintillation counting of paper chromatograms.,

A:pitrol.e—cl4 was r=adlly metabolized in this system and several
differences were se:: among the thistle ecotypes and between bean and
thistle, as well as notwsen light and dark treatments. Bean leaves

metabolized amitrolz-~i'% faster than thistle leaves and also converted
it Into products Unkoown I and Unknown II (R, A, Harrett and W. P.
Bagley, J. Agr. Food Chem. 12, 17-20. 1964) in a different proportion,

The thistle ecotyp= YM, which 1s the most susceptible to amitrole,
was the least efficient in metabolizing amitrole to its supposed
detoxlication products, On a dry weight basls of the leaves wused the
ecotype Gl metabolized amitrole to a greater extent than the other
ecotypes.

1

Percent of total ( ' recovered on paper chromatogram.

C14
composition of ™ FI Gl
plant extract Bean ecotype ecotype ecotype
Amitrole-cl4 14,5 54.0 37.0 43.1
Unknown I 11.2 18.1 30,0 27.0
Unknown II 59.3 16.7 21.0 14.1
Other 15.0 11.2 12.0 15.8
Conversion Rate

of Amitrole-Cl4 9.6 2.8 b2 9.0

(uM/g dry weight/48 hours)

The results ars in “2lose agreement with the relative susceptibili-

ties of these three «cor,pes to amitrole, (University of California,
Davis,)
The influerce o temparature on response of Canada thistle to

2,4~D-1-C1%, Whitwortl, J. W., W. P, Anderson, Larry MacCaw, Mary Anne
Welsh and Katherine Toliiaa, Plants of susceptible, intermediate and
resistant strains of Launada thistle were grown In autrient sclution,

At 60° F, there was 1uol exudation of radioactivity into the solution
two hours after folia- application of 2,4-D-1~Cl4, At 80° F, the inter-
val for root exudacinu was two hours for the intermediate and resistant
strains and eight hours for the susceptible.strain. Cyeclic appsarance
and disappearance of rvalloactivity 1in the nutrient solution was noted

at 80° F.

1I{I

Fractional ce ir! icion of water extracts of 2,4-D-]-t, treated
plents of the suscep! [l2 strain showed the main site of labelling to
be in the cell sap ransluing after removal of the microsomes al a Lorce
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of 100,000 x g. Electrophoretic separation of the cel: sap showed activ-
ity primarily in the nucleic acid fractions. Further analysis using

thin layer chromatograrhy indicated that this radioactivity was not due
to the presence of Irese unmetabolized 2,4-~D. (New Mexico State Univer-
sity, Agricultural Expsriment Station, University Park, New Mexico.)

Amount of methancarsonarcs required to control purple nutsedge,
Cyperus rotundus L., Anderson, W. P. and Anna Beth Richards. Green-
house experiments were conducted with purple nutsedge to determine the
amount of disodium (PMSA} and monosodium (MSMA) methanearsonates required
to kill this persistent pest, Plaonts of nutsedge were established from
tubers planted in 7' pors, one tuber per pot. They were planted August
31, 1965, and treated October 23, 1965, by direct pipette application
to the crown of -ach plant, An average of six to seven plants had
developed from eaczh tuber by the time the treatments were applied. The
results are shown in the following tables. (New Mexlico State Univer-
slty, Agricultural Experiment Statiomn, University Park, New Mexico.)

Top kill and regrowth from nutsedge tubers four months after
treating foliage with disodium methanearsonate (DSMA)!

Number of plants

DSMA micrograms % top kill of original growing from original
per plant plants tuber including resprouts

0 0 6

10 0 7

50 0 8

100 25 3

- 500 33 8
1000 40 8

5000 89 5
10000 160 3

L one nutsedge tuber planted in each 7" pot August 31, 1965, and treated
by direct pipette application to crown of each plant October 23, 1965,

Top kill and regrowth from nutsedge tubers four months after treating
foliage with monosodium acid methanearsona“c {MSMA)I

Number of plants

MSMA micrograms % top kill of original growing from original
per plant plants tuber including resprouts
0 0 6
10 17 5
50 17 5
100 43 4
500 60 3
1000 97 1
5000 23 2
10000 100 0
24000 100 0
1 One nutsedge tuber planted in sach 7' pot August 31, 1965 and treated

by direct pipetre application to crown of each plant October 23, 1965,
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Métabolism of 2 Methoxy-3,6-Dichlorobenzoic acid (dicamba) by blue-
"grass plant in the presence of various pesticides, Broadhurst, Norman
A., Marvin L, Montgomery and Virgil H. Freed. (Late Report) It has
been established that dicamba is metabolized by wheat and bluegrass
plants primarily to 5-hydroxy-2-methoxy-3,6-dichlorobenzoic acid together
with small amounts of 3,6-dichlorosalicylic acid.

Bluegrass plants were treated with cl* gicamba in the presence of
each of five pesticides to ascertain whether the same metabolic products
would be produced. The pesticides used were mylone, malathion, 2,4-D,
sevin and D,D.T, The first four pesticides were used at 2 ppm and 50
ppm levels while the D,D,T, was at saturation level.

The plants apparently produced the same metabolic products as
gauged by relative Rf values, but it appears that the rate of metabolism
is affected by the presence of the other pesticides, (Oregon Agricul-
tural Experiment Station, Oregon State University, Corvallis.)

Dormancy, growth iphibition and tuberization of nutsedge (Cyperus
rotundus L.) as affected by photoperiods. Berger, Gideon, and Boysie E.
Day, (Late Report) Nutsedge has highly developed underground rhizomes
and tuber chains, which in temperate zones remain mostly dormant throughout
the year. A study of the phases of dormancy and tuberization of nutsedge
was undertaken in the belief that an increased understanding of the life
cycle of the plant wmight eventually provide knowledge which will increase
the effectiveness of its eradication.

The internal and external factors controlling dormancy of nutsedge
were studied. A number of growth inhibitors were isolated from growing
tubers and foliage, but none from dormant tubers. The major inhibitor was
isolated from foliage. This inhibitor was identified as salicylic acid
(0-hydroxy benzoic acid). All the other isolated growth inhibitors per~
formed less inhibition and were not studied.

Salicylic acid was isolated from foliage by extractions with 80%
methanol. The crude extract was purified by carrying the residues through
numerous solvents, The separation of the organic acids was based on par-
tition between aqueous solutions and organic solvents in different pH
values, The final acidic residue was further separated by ascending paper
chromatography. The identification of the acidic growth inhibitor (sali-

cylic acid) was based on color reactions with diazotized sulfanjlic.aeid & = .

(D.S.A.) and diazotized P-nitro aniline (D,N,A,), ultraviolet fluoreséént
properties, activation and fluorescence wave lengths and R.f, values in
numerous solvent systems. Relative fluorescence intensity (R.F.I.) was
used for qualitative determination of salicylic acid in the extracts.

Bioassay studies were performed to demonstrate growth inhibitory
properties of salicylic acid. Dormant tubers were emersed In different
concentrations of pure salicylic acid, and salicylic acid isolated from
foliage. It was found that growth initiation was delayed in both cases,

Short (10 hours) and long (18 hours) photoperiods were applied to
nutsedge. Short photoperiods induced flowering and tuber production,
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stimulated formation of salicylic acid, inhibited bud growth of tubers,
reduced foliage growth and caused it to grow horizontally. Long photo-
periods inhibited flowering, reduced tuber production and formation of
salicylic acid, bud growth of tubers was enhanced, foliage growth was
induced and the foliage grew vertically.

Salicylic acid is suggested to be the major mechanism associated
with the seasonal dormancy of nutsedge. (Department of Horticultural
Science, University of California, Riverside.)

Research Progress Reports submitted to this section which were pre-
sented as papers are published in the back of this booklet. The abstracts
are not duplicated here, but the titles are listed below.

Cuticle development in the field and greenhouse and its relationship
to herbicidal response, Hull, H. M. and S, J. Shellhorn.

Soil injection tests with thiocarbamates and other herbicides.
Gray, R. A., D. A. Arneklev and A, J. Weierich,

Nutgrass control with foliage sprays of technical EPTC. Gray, R. A.

R-7465, 2-(eC-naphthoxy)-N,N-diethyl propionamide, a new preemergence
herbicide. Gray, R, A., D. R, Arneklev and D, R. Baker,

Comparison of the phytotoxicity and histological effects of picloram
and 2,4-D on Canada thistle. Alley, H. P., L. B. Kreps and G. A. Lee,

Tolerance of several grass species and varieties to picloram. Lee,
G. A., H, P. Alley and L. M. Powell.
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CHEMICAL TNDEX

Nomenclature is based on the report of the Terminology Committee of the Weed

Society of America (Weeds 14, 19458).
common name available.

order of priority.
spelled out.

Common Name

ACP 63-166
ACP 63-303
ACP 63-35
ACP 63-252
ACP 63-102
ACP 63-57
Amiben
Amitrol
Anmitrole-T
ammate (see AMS)
AMS
atrazine

Herbicides are indexed according Lo the

If no common name is available, herbicides are indexed by
temporary designation, appropriate code designation or by chemical name, in that

Names beginning with numerals are indexed as if the names are

Chemical Name Page No.,
0il soluble amine of ioxynil 52
Li salt of joxynil 57,58
fenac + 2,4-D 4.6,9

70,71
2,4,5-T + TBA amines 33,34
N-(3,4-dichlorophenyl)-2,2-dimethyl valerimide 70,71
3-amino-2,5-dichlorobenzoic acid 40,89
3-amino-~1,2,4-triazole 3,8,19,100,105,106
amitrole + ammonium thiocynate 6,8,10,20,100
ammonium sulfamate 11,16

2-chloro=4=-ethylamino-6-isopropylamino-s-triazine 16,52,67,68

azak (trademark for) 2,6-di-tert-butyl-p-tolylmethylcarbamate 48
bandane polychlorocytopentadiene isomers 36,48,49
barban 4~chloro-2-butynl-m-chlorocarbanilate 90,91
Bay 43975 52
Bay 56250 52
benefin N-butyl=-N-ethyl, &, o, X ~trifluro~2,6-dinitro-

p-toluidine 38,39,41,66,69,84,85
bensulfide N- (2-mercaptoethyl)benzenesufonamide-s- (0,0~

diisopropyl phosphorodithiocate 60,61,62,63,64
betasan N- (beta-0,0-diisopropyl dithiophosphoryethyl)- 35,37,38,39

benzene sulfonamide 40,41,42,43 .44 ,48,59,65,84
benzabor disodium tetraborate + trichlorobenzoic acid 4,5,6,7,8,9
bromacil 5-bromo-3-sec-butyl-6-methyluracil 65,67,68
bromoxynil 3,5-dibromo-4-hydroxybenzonitrile 36,43,44,45,52,53,54

55,56,57,58,64,90,91
BV 201 45,68
¢
cacodylic acid dimethylarsinic acid 33,34
calcium cyanamide 50
caparol (see prometryne)
casoron (see dichlo-
benil)

catoran (trademark for) 3-(m-trifluro-methylphenyl)-1,1~dimethylurea 44
CDAA 2-chloro-N,N-diallylacetamide 35,43,44
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Common Name

CDEC

CIPC
chloroxuron
CP 15336

CP 31393

CP 45592

CP 50144

dacamine

dacthal
dalapon
DATC (see

diallate)
DCPA

DCU
diallate

dicamba

dichlobenil
dinoben by-
product
diphenamid
diquat
diurom

DMPA

DMSO
DMTT

DNBP

DP 732

DP 733

DP 1318 {see
tupersan}

DSMA

EH 52445
EH 52504
emulsamine

endothall (see also
TD-compounds)

EPTC

CHEMICAL INDEX (Continued)

Chemical Name

2-chloroallyl diethyldithiolcarbamate
isopropyl N-{3<chlorophenyl) carbamate
Nf(4«chlorophenoxy)phenyl-N,N-dimethylurea

N-isopropyl-2=chloroacetaniiide 35,
76,
2<bromo-6"-tert~butyl-N(methoxymethyl)-0~

acetotoluidide 45,52,

D
N-oleyl 1,3-propylene diamine salits of 2,4-=D
dimethyl ester of tetrachloroteraphthalic acid
2,2-dichloropropionic acid

dimethyl 2,3.5,6=tetrachloroterephthalate

Page No,

35,37,38,39,40,41

38,39,41,43
40
75
36,42,43,44
77,78,80,81

77,78,80,81
81

7,25,26;27
47,58
59,71,84
100

35,36,37,38,39

40,42 ,43,44 ,48,60,61,62

dichloral urea
S-2,3-dichloroallyl N, ,N-diisopropylthiol~
carbamate
3,6 dichloro-0-anisic acid 1,3.4,5,
12,27 ,28,36,46,47 56,58, 64 66
2,6-dichlorobenzonitrile

NeNedimethyl 2,2- dipheny1aﬁetamlde
6,7~ dlhvdrodlpyrlde/l 2-az2',1%-G/- pyrazidiﬁm sa
3-(3,4-dichlorophenyl)-1 1=dimethvlunea e

75

71,75,80,90
6,7,8,9,10
102,103,108
8,46,96

5,7,9

35,38,40,63,64

1t 55,85

'52,58,59,60,61

63, 64,65, 68 84,85

0-(2,4-dichlorophenyl}-0- mtthyl isopropy1
phosphoramide~thioate Coe

dimethyl sulfoxide

3,5=dimethyl-1,3,5 2H~“etrahydro=th1021ne~2=
thione

4,6-dinitro-0-sec~butylphenol

S5«chloro-3-tert-butyl-6-methyluracil

S5-bromo-3-tert-butyl-6-methyluraci”

disodium methanearsonate

E

0il soluble amine of 2,4<D

7-oxabileycle/2-2-1/heptana-2 3-dicarboxylic acid

ethyl N,N=di prop)lthiolcarbamate

116

36,48
102,103

74,75
4

44 45,67,68 .87
b 45, 67 ,68,8%

67,107

52
81
58

66,69,74,75,80,81


http:dimethylur.e.ci
http:45,52.77

Common Name

fenac
FW-925

GA 210
GA 211
GC 7887
G 36393

G 12133

G 34690 (see
combinations)

GS 13528

GS 13529

GS 14254
GS 14260

GS 14253

H-282 (trademark
for)

hydrothal 191 (see

endothall)

foxynil
IPS

KOCN

linuron

methylol urea
MCPP

monuron

molinate

MSMA

mylone (see DMIT)

NC 3363

CHEMICAL INDEX (Continued)

Chemical Name

F
2,3,6~trichlorophenylacetic acid
2 ,4~dichlorophenyl-4-nitrophenol ether

1
hexaflouracetone trihydrate

2-isopropylamino-4-methoxyethylamino=6-
methylthio-~s-trlazine

Page No.

4,5,6,7,8,9,96
35,38,40,41,68

73,90,91

75
75
6,26,27

74,75
55

2~methoxy-4,6~bis(3-methoxypropylamino)-2-triazine

2-sec butylamino-4-chloro-6-ethylamino-~s-
triazine

Z-tert butylamino-4-~chloro-6-ethylamino-s-
triazine

2-gec butylamino-4-ethylamino-6-methoxy-s-triazine
2-tert butylamino-4 ethylamino-6-methylthio-s-

triazine
a methylthiodiodiamino-s-triazine

H

di-{N,N-dimethyltridecylamine salt of endothall

mono~N,N-dimethylallylamine salt of endothall

I
3,5~diiodo-4=hydroxybenzonitrile
isopropyl N-phenylcarbamate

K
potassium cyanate

L
3-13,4-dichlorophenyl)-methoxy-1-methylurea

M
2-{2-methyl-4-chlorophenoxy) propionic acid
3-{p-chlorophenyl)-1,1-dimethylurea

S~ethyl hexahydro-1N azepine-lecarbothioate
monosodium acid methanearsonate

117

52.82,83

52,68,82,83
67,68

68,82,83,84
52,82,83

78,80

93,95

51,53,55,56,66

38,43

36,46 ,48

35,42,43,44
46,52

50
58
11,16,58,60
90,91
63,107

55,44



Common Name
NIA
norea

NPA

0Cs 21799

06K

Ortho 407
Ortho 745
Ortho 831

paraquat

patoran {trade-
mark for)

PEBC (see
pebulate

pebulate

PCA (see
pyrazon)

PCP

picloram

pluronic L-32
{wetting agent)
potassium azide
prefar (see
betasan)
prometryne

propazine

pyramin {see
pyrazone

pyrazon

R2063
R 4461 (see
betasan)

CUEMLCAL INDEX (Continued)

Chemical Name Page No.,
1,1-dimethyl«3/3{N-tert~-butylcarbamyloxy)
phenyl/ urea 45
3-(hexahydro=4 ;7-methanoindan~5-yl3-1,61~
dimechyiursa 37,40,44
N-1-naphthylphthalamic acid 37
Q
52
l-phenyl~-3-methyl-5-allyl-hexahydro-1,3,5~
triazipone-2 44
2-amino-3-chloro-l ,4=napthoquinone 97
55
55
55,64
1-{3,4-dichlorophenyl}-3,5-dimechylhexabhydro-
1,3,5-triazinone-2 45
P
1,1'-dimethyl=4 4-bipyridium salt 11,15,16,63
N-{p-bromophenyl)+N'-methyl-N-methoxyurea 44

S-propyl butylethylthiolcarbamace 35,41,71,72,73,77,78,80

R 4572 {see molinate)

R 7465

pentochlorophesnol
b=amive-3,5,6-trichloropicolinic acid 1,2,3,4,5,6,7,8,9
10,11,12,14,15,16,19,22,23
26,27,28,29,30,31,33,34,52,56,66,81
103,104
52,54,55,88,89
2,4-bislisopropylamine)-6-methy Lthio=s-~ 35,40,41,47.43
triazins 44 .,52,59,60,61,63,84,85
2-chloro-4,6-bis(isopropyvlamino)~s~triazine 82,83,84,85
S5-amino=d=chlore~2~pheayl-3(2H}- 45,72,73,74,75
pyridazinone 77,78,80,81

R

ethyl ,N-cyclohexvlthiocarbamate £3,72,73,76,77,78,80
41
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http:26,27.28

Common Name

RC 3114
RC 3215
RP 11561
RP 11755

sarksoyl NL-30
(wetting agent)
SD 11831

silvex

simazine
sindone

CHEMICAL INDEX {Continued)

64~296B (see sindone)

S6173
Sodium azide

TBA (see 2,3,6
TBA)

TCA (see
mixtures)

tenoran

TD-~282 (see H-282)

TD-283

TH-073-H

TH 164

TH-052-K

Tillam (see
pebulate)

tordon (see
picloram)

tordon-~101

TOK (see FW 925)
treflan (see
trifluralin)
trefmid
trifluralin

tritac (trade-
name for)

tritac-D

tupersan (trade-
mark for)

Chemical Name Page No.
81
81
67,68
81
s

103,104

(aniline,4~(methylsulfonyl)-2,6-dinttro-N=N-
dipropyl) 48,81,87,88,89,90
2-(2,4,5-trichlorophenoxy) proplonilc acild 10,11,12,14
15,26,27,28
2~chloro~4 ,6~-bis(ethylamino)~2~triazine 46,65

(1,1~dimethyl-4,6-~dilsopropyl-5-indanyl ethyl
ketone 47,48,81,90,91
81
88,89

T
trichloroacetic acid -

3~/p'-chlorophenoxy) phenyl/-1,1-dimethylurea 36,45
mono (dimethyltridecyl) amine salt of endothall 76,78,80
52
88,89
4,5,7-trichlorobenzthiadiazole-2,1,3 45,52
5.7% 4~amino~3,5,6-trichloropicolinic acid + 21.2% 5,6,12

dichlorophenoxryacetic acid 22,26,27,28,29,30,31,32,34

38

ez .0l 2L -trifluro-2,6-dinitro-N-N-dipropyl-p~- 35,36,38.39
" toluidine 40,41 ,48,59,60,61,63,64,00 v
70.71,76,77 ,84,85,87,88,89,90

2,3,6 trichlorobenzylproponal 7
tritaec + 2,4-D 4,5,6,8,9

1-(2=-methylcyclohexyl)-3-phenylurea 48,753,950
2-chloro-N-isopropylacetanilide 45
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Common Name
2,3,6 TBA
2,3,6 TBP (see
tritac)

2,4-D

2.,4,5~T

2,4,5-TP (see

.gilvex)
2,4,DB

UC 22463

vapam
. varsol

WK surfactant

X-77

ACP 63-102
ACP 63-35

CHEMICAL INDEX {Continued)

Chemical Name . Page No.
2,3,6 trichloroberzoic acid 4,5,6,7,8,9
7

2,4~dtchlorophenoxyacetic acid 3,4,5,6,7,8,9,10,12,14,15
19,20,22,25,26,27,28,30,33,34,36,46
47,51,54,56,57,58,64,86,102,103,105,106

2,4,5-cri hlorophenoxyaceric acid 3,10,15,19,23,26,27
28,32,36,46 .47
4-{2,4-dich.orophenoxy) butyric acid- 24,70,71
v
3,4-dichlorobenzl-N-nechylcarbamate (80%) + 2,3~
dichlorobenzl-N-methylcarbamate {207%) 90
A
74,75
stoddard solvent 40,41
W
103,104,105
£
alkylarvl polyoxyethelene glycol, free fatty
acids and isopropanol 55,103,104

Chemical Mixgtures
2,4-D + 2,4,5=-T + TBA amine
‘e ae 4 2,4=D
ACP £3a 30! + 2. 4- D
ACP 63-166 + dicamba

bromoxynil + 2,4-D 56,57,58
bromoxynil + MOFP 57,58
bromoxynil + MCPA 57,58
browmoxynil + diczmba _ 55
CP 45592 + diuron - . 52
GP 31393 + CP 45592 76
CDEC + CIPC 41
diallate + CP 45592 S 77,78,80
diallate + 2,4-DB . 76,71
diallate + R=2063 \ 79,80
dicamba + MCPA . 66
dicamba + 2,4-D 47,52,55,56,58,66
endochall + TCA 73
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CHEMICAL INDEX (Continued)

Common Name Chemical Name Page No.
EPTC + 2,4-D . 86
EPTIC + amiben 86
fenac + liq. dinoben by-product 5,7
fenac + 2,4-D 4,6,9
ioxynil + 2,4-D 52,56,57,58
ioxynil + MCPP 58
ioxynil + dicamba 52
linuron + 2,4-D + surfactant 86
pebulate + diallate 73,74,75,78,80
picloram + 2,4-D 5,6,12,22,26,27,28,29,30,31,33,56,66
plcloram + MCPA 57
pyrazon + R 2063 ' 72,73,76,79,80
pyrazon + pebulate 72,73,74,75,79,80
pyrazon + TCA 72,73
pyrazon + H-282 73,79,80,86
pyrazon + G 34690 + EPIC 74,75
pyrazon + diallate 73,79%,80
pyrazon + CP 31393 76
pyrazon + 64~296B 80
pyrazon + CP 45592 79,80
pyrazon + dalapon + surfactant 86
pyrazon + TD 283 76
silvex + picloram 14
trifluralin + diuron 61
2,4,5-T + TBA amine 33
2,4-D + 2,4,5-T . 46,47

»
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Achillea lanulosa

HERBACFEOUS WEED INDEX

(yarrow)

Agrostemma githago

Agrostis spp.

(bentgrass) P
Amaranthus blytodies ((prostrate pigweed) e e e

Amaranthus palmeri

Amaranthus retroflexus

Amsinckia intermedia

Anagallis arvensis

Anthemis cotula

Asclepias erlocarpa

(dog fennel)

Asclepias speciosa

Asclepias subverticillata

Avena fatua

Brassica geniculatus

(wild oats) ..

Brassica spp.
Bromus tectorum

Campanula rapunculoides

(cheatgrass brome or downy brome)

Capsella bursa-pastoris

Cardaria draba

Carduus pycnocephalus

(white top) .

Centaurea cyanus

Centaurea repens

Centaurea solstitialis e e

Cerastium vulgatum

Chara spp.

(chara)
Chenopodium album

Chorspora tenella

Cirsium arvense

Convolvulus arvensis

Cyperus rotundus

Delphinium barbeyi

(nutsedge)

Delphinium geyeri

Delphinium nelsonii

Delphinium occidentalis

Descurainia sophia

(flixweed)

Digitaria spp.

Echinochleca colonum

(crabgrass)

Echinochloa crusgalli

Echinodorus spp.

Elymus caput-medusea

(burhead) .

Erodium cilrcutarium

Erichloa gracillis (.

Fuphorbia esula

Equisetum arvense

(leafy spurge)

Franseria spp.

{(povertyweed)

°

(cow cockle)

<

°

(junglerice) R
(barnyardgrass) .

2

.

v

(Lamb‘s quarters)
(blue mustard)
(Canada thistle) e e e e
(field bindweed) e e e e

(tall) larkspur)
(plains larkspur)

(low larkspur) .o
(dupcecap larkepur)

(medusanzail .
(redstem filaree) AN

(horsetail r-ish}

a

>

»

(Ttalian thistle)
(bachlors buttoa)
(Russian knapweed)

Iy

.

(palmer amaranth) ., . . ,
(rough pigweed) .

(fiddleneck) ,

(scarlet pimperenal) PN

. . a .

(woolly pod milkweed)
(coumon milkweed)
(whorled mllkweed)

(short podded mustard)

>

(creeping harebell)
(shepherds purse) A

3 0

° ° . . .

. . - a v ° »

(mouse-ear chickweed) . . .

s

° v . - - . -

- -

. IS . . e &

» v [ s
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HERBACEQUS WEED INDEX (Contipued)

Page No.

Hordeum jubatum (foxtail barley) . . . . o' . « « « v « 5 « o & « » = . 67,100

Ipomoea spp. {annual morning glory) e - 173

Kochia scoparia (kochia) . . . . . . & & o + o & & + & o o + + & &« « » 74,100

Lactuca scariola {prickly lettuce) . . . . .. . 53,67
Lamium amplexicaule (henbit) . . . . . . & & & + & 5 « « « v s « « » » 57,9
Lepidium latifolium <{perennial peppergrass) P I
Leptochloa filiformls (red sprangletop) m e s e s s s s s s s 4 o . 60,62,63
Linaria spp. (toadflax) e I A
Lithospermum arvense {gromwell) e
Lolium spp. (ryegrass) . « . . s,. + & o o & o o o« 2 » s o« « » & » » 08,69,80

<
v
.
-
°
a
o
.
°
>
°

Malva neglecta (common mallow) . . . . & & v o o o s 4 2 s s 4 & s+ . . o 67
Malva parviflora (cheesecyeed) o s s s e e 4 s e s e s e e s . s s » 42,43,66
Malva rotundifolia (dwarf mallow) e s e o e o e s s s s s 4 s » - . 4 53,55
Matricaria suaveolens (pineapple weed) .+ . . & & « &« v + 4 & « o« - » . 53,69
Medicago hispida (bur clover) - K N Y
Medicago luplulina (black wedic) . o . . . ¢ 5 5 « o s o & o o « = o » 36,46
Montia perfoliata <{miners lettuce€} . . .« « = o + v ¢« « o o o » o s s« » « . 53

Najas guadalupensis (southern nalad) . . . . . . . . .« s« o o o o o o 97

Opuntia spp. ({prickly pear caCtuS) & . . . v e e e a6 e e e e s ow e e s w12

Panicum fasciculatum (browatop panicum) . . . . . + s « « o o o . . 60,62,63
Phalaris arundinacea {orchardgrass) e X
Physalls wrighbtil (wright grovmd cherrv) . . . . . ¢« « + » » . » . . 60,62,63
Poa annua (amnual bluegrass) . . . . . . . . . . . v o . o o o . s 65,67
Poa compressa {(Canmada bl. . grass) . . . o & v « 4 4 s 4 4 e 4 4 s s e .+ . . 82
Polygonum aviculare (prostrate kuotweed) o . . . « . + o » o+ . 37,55,56,66,81
Polygonum convolvulus {wild buckwhoat) . . o &+ & &« o « + o « o s o« » 37,55,66
Polygonum persicaria {lady’s thumb) e ¥ N1
Portulaca oleracea (purslane) o e s s s Lo s s e s w s e . o L2243
Potamogeton nodosus {American poadweed) e s s e e e e s e e e e . s 95
Potamogeton pectinmatus (sago pondweed) . . . . . ¢ . . o o . o0 o0 . . . 93,96

e

Raphonus sativus (wild radish) . . . . . . . . . . o v v 4 0 0 e e e aae 67
Rumex crispus f{curled dogi.) f s e e e e e s e e e s e s e e s e s o . 53

Sagitarria latifolia (arrowhead) . . o . & ¢« . ¢ o o 4 e o s e 0 e 0 s oo » 9]
Salsola kali (Russian thistle) . . . . & v ¢ & ¢ o « » o o o o 5 5 o » » . 82
Saponaria vaccaria . . . . . 4 v 4 4 4 s e e e s h e a e s s e s v ooos o2 90
Selaginella densa fclubmoss) . o . & o 2 « o o o s v & s 5 s 5 5 o o o 15,16
Seneclo vulgaris fgroundsal) . . . . . . . . . . . . .0 a0 o6 e .o 42,43,67
Silene notiflora (night flowering cavchilyj e e e s e e e e e s . .. 170
Silybum mariamum (milk thistle) e X
Sisymbrium altissimum (*umbling mustard) . . . . . « . - « ¢« s « . o - 31,81

~

Solanum nigrum ({blacik rightshade) . . . . . ¢ 2 . o « & v o o o o » o 13,7
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HERBACEQUS WEED INDEX (Continued)

Page No,
Solanum rostiatum (buffalo bur) . . . . & & v v 4 h 4 e m e e s e e s e . 14
Solanum sarachoides (hairy nightshade) o e e e e e e s s o os s . 42,43,66
Sonchus oleracaus (common sow thistle) - . . . . . . . « « « + « « +» . . 53,67
Sorghum halepense (johnsongrass) B - &
Spergula spp. (Spurry) .
Stellaria medica {(common chickweed) . . . . . o ¢« & + o « . .« . . 62,43,53,67
Taeniatherum asperum {medusahead) . . . . . . . . . . . . ..., ... .. 13
Tanacetum vulgare (common tansy) e .
Taraxacum officinale {(dangdelion) X oY
Thlaspi arvense (fanweed) , . . . . . . . . . « « & 4 « & + « « v « . - 70,90
Tragopogon porrifolius (salsify) O -
Trifolium fragiferum (strawberry clover) s e s s e x s e e s s s s . 53
Urtica spp. (stinging nettle) . . . . . o « 4 & « v o ¢ » s « « « o 42,43,53
Ulex europaens (gorse) e (¢
Veratrum californicum (false helleborn) . . . . . . . . . . . . . . . 1,10,15
Verbascum thapsus (common mullein) O X0 s
Zannichellis palustris (hormed pondweed) - Y
Zygadenus venenosus (death camas) . . + . . ¢« 4 4 « 4 2 4 4 0 e 4 s+ s o+ . 25
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WOODY PLANT TINDEX

Page No.
Alder , . o « o m & 3 D8 ® e w i @ ® 0 0 9 0 & o ® & & ¢ ® & & B © ® 24
Artemisia dracunculus (green sagebrush) s o b e 06 6 6 006 00 6 o &7
ArtemiSiQ nova (black B‘geerSh) s 6 6 6 06 6 68 8600 ¢ee¢oeo e v o 23
Arctoslaphylos pringlel (manzanita) . ¢ o o ¢ 6 o © 2 06 0 5 ¢« & o o « 29,33

Castanopsis chrysophylla (golden evergeeenchinkapin) . . o o o ¢ o s . 2%
Ceanothus cardulatus (mountailn whitethorn) . ¢ s ¢ ¢ 6 © o © 6 @ o o 22,24

®
®

Fir, Douglas o o b o 6 6 v 6 06 2 36 95 0 606 696 6o 0600 » 0 s 24,31,32
Pir, Grand > 5 8 6 © 8 kK ¥ . & & © % & 6 b > 6 © © & & &6 & & &6 O © v v 31;32

Gutierrezia sarothrae (smakeweed) o o s v 26 © 0 6 6 ¢ ® 6 © o v & 5 v « » 26

Bazel BYush .« + o o » 0 6 » 0 v 6 8 6 © @« vw © 6 0 ® ¢ 6 0 0 » o & &6 6 & » « 32

Juniperus deppeana (alligator funiper) . & o o o« 6 v« 6 © o » 6 © 6 o & o « 29
Juniperus monogperma (one-seeded juniper} 6 6 86 6 ¢ 0 6068 8 6 6 6 6 c n 29

LOdgepole pine ® 6 ® © © o0 & & o o & 0 6 © & ©®© B @@ @ 6 O & O 6 & & > a @ 31
Monterey Plo€ o o s ¢ = o 0 0o 06 6 8 6 6 0 ¢ & o o o o & o 6 5 ¢ ©6 0 & 2 0 0o 1

[ o . ® a4 o L) L] ® @ o 8 & » e & © & O o o *» 9 L] 31

. Pacific madrone ., . o, -

© v
Pinus edulis (pinyon Pine) o o s 6 6 6 5 6 » 6 6 6 2 06 6 66 6 6 0 o + ¢ 1« 29
Ponderosa Pine » W ® 8 P o b AN & w B & B DO D O © O O ® e ¢ v 24,29
Quercus turbinella (shrub live oak) © 5 6 60 8 63 606 6 6 006 063 06 s 2B
Quercus chrysolepis (canyon live 08k} 5 o » 6 0 0 6 c 6 6 6 © 6 6 © 0 & © 22
Quercug domosa (scrub oak) . . 5 s 5 a4 v ¢ 6 6 v © 8 6 6 & ¢ 6.6 e o & « 30
Quercus emorys (emoxry 03k) . 4 o s v ¢« 3. - 6 06 s 6 8 06 5 0 e o s = o 23

Rhododendron A 2 @ o ® ® 5 & & 6 O ®'¢ @ & uw B B O 8 » S D 6 ¥ &6 B YV & 6 O 31

Salal # 6 « 5 ® . 4 b 2 0 & 0 6 PO B O OO S 6O S Q@ O O O OO B O 3@313
Salvia mellifera 6 o B @ 3 €& & © © B 6 8 & O & O & b 6 o © & O O B © O W 30

Vine maple © 6 6 o 6 8 8 ©  ® O & ©6 6 © B & v < . o ¥ ¥ L. ¢ 3'155$

S

27
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CROP INDEX

alfalfa (Medicago sativa) ., . . . . .

harley (Hordeum spp.) . o « . . « . .
beets, sugar (Beta vulgaris) N
beets, table (Beta vulgaris) . . . .
broccoli (Brassica oleracea italica)

cantaloupe (Cucumis melo) . . ., . ., .
carrot (Daucus carota sativa) . . . .
celery (Apium spp.) . . . . . . . . .
cotton (G ossyplum spp.) e s s e e s
crambe (Crambe abyssinica) e e

corn (Zea mays) .« . . . . .

daffodil (Narcissus pseudo-narcissus)

fieldbeans (Phaseolus vulgaris) . . .
fieldpeas (Pisum sativum) ., . . . . .
flax (Linum spp.) .. . . . . « .+ « « .

grass and turfgrass (Gramineze) . . ,
iris, bulbous (Iris spp.)

lettuce (Lactuca sativa) v e

onion (Allium cepa) . . . . . .
oats (Avena sativa) ' .

peppermint (Mentha piperita) . .
potatoes (Solanum tuberesum) . . . . .

rice (Oryza sgtiva) . . . . . . . . .

sainfoin (Onobrychis viciaefolia)
sorghum, grain (Sorghum vulgare)
sorghum x sudangrass- (Sorghum spp.)
soybean (Glycine spp.) e s e e e .
spinach (Spinacia oleracea) . .
strawberry (Fragaria spp.) . e

tomato (Lycopersicon esculentum) .
tulip (Tulipa spp.) . . . . . . . . .

wheat, spring (Triticum vulgare) .
wheat, winter (Triticum vulgare) . .
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Page No,
o - o o 66,67,69,70

. . 53,55,56,102

,73,74,75,76,77,80,85

L3 a ® » . o . 36,45
v v e .. . . 35,36

o . . s . . . 35,36
. e 4 s e ... 35
s e e e e . . 35,40
59.60,71,62,63

. e . . . . . 88,9
. v ... 102

s e e e e .. 45
I 1V
36,44 ,81,87,102,105
c e e v e . . . B8
36,46,64,65,66

’ . > > » 45

e e s s . . . 35,37

. . . . . . 35,42
... 102
.. .82
s e e e s ... 102
e e e e .. 97

e s e e e s . . 10
v s e 4« - . . 83
P { ¢ )
e .. .. 102
.« + . « . 35,37

s s s o« o . 36,45
s o« - . 35,41

v e s e« . 45

54,55,56,88,102
. . . 51,52,56




Research Committee Mseting
Albuquerque, New Merico
March 17, 1965

The meetling was called to order by Bob Schiefersteim., The £first order of
business was the selection of a wmeeting place for the 1965 Research Sectiom
meeriags.

Harold Alley stated that the W-77 Reglomal Technical Committee were
neeting in Reno prior to the Research Sectiom and expressed the desire to bave
the Research group consider Remo for their 1966 weeting place also.

Lewis Jensen reported that facilities amd service would be improved over
1964 if the group desired to return to Salt Lake City in 1966,

Howard Cords assured the group that adequate facilitfes would be awailable
in Reno,

Harold Alley moved and Dean Swan seconded that the Researeh Sectionm hold
their meeting in Reno, Nevada, in 1966, Passed.

Bob Schieferstein read the proposed comstitutionm amd By=Laws of the
Research Committee of the WWCC. (Appended to these minutes.) Considerable
discussion followed, ;

A question was ralsed pertaining to the s¢ction on membership which reads
‘members of the couference actively engaged in Weed Control Research.” Bob
Shieferstein stated that the membership has not beem restrictive but thesre
may be a possibiiity of such, He axplained that anyone who showed futerest
in weed control should possibly be considered as "actively enmgaged,®

President Hodgsom read the section from the WWCC Comstitufiom amd By-
laws which reads “actively engaged.” Jess explained his iaterpretation of
"actively engaged" in research.

The concensus of opinilon following the discussion was that membership
into the Research Committee would im no way be restricted,

1t was moved and seconded that the proposail be accepted as read. Passed,

The Acting Chairman of Project 6, Aquatic and Ditchbank Weeds, saised
the question of changing the title as some papers overlap and are reported or
could be submitted to other proiect areas, Dr, Timmons explaimed that the
WSA project is entitled Aquatic and Marginal Weeds and felt that in the
Western Region Aquazic and Ditchbank go together. The Research Committes
was oppos-d to separating Projeat 6 and felt that individuals could report
research in the project area where it best fitted.

vea: Heikes, Chairman of Project 8, Economic Studies, stated that there
were no research papers submitted, no members to the sectional meetings end
suggested chat Project 8 be disbanded; however, he encouraged submission of
economic studies.

Meeting adjourned.
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Officers and Program Chairman 196é'

President - Bob Shieferstein

Secretary ~ Harold Alley

Program Chairman - Dave Bayer

Local Arrangement Chairman - Howard Cords ) Y

Project
Project
Project
Project
Project
Project
Project
Project

Sub Committee Chairman

I Perennial Herbaceous Weeds - Dave Bayer

IT Herbaceous Range Weeds - Coburn Williams

III Undesirable Woody Species - H. Gratkowski

IV Weeds in Horticultural Crops - R. Romanowski

V Weeds in Agronomic Crops - E. Albeke

VI Aquatic and Ditchbank Weeds - D. Seaman

VIIV CBemical. and- Phygidlogical Studiés --Reed Gray,
VIII Disbanded - report to sub-comuittee to which the study

applies. ST -

Respectfully submitted,

Harcld Alley
Secretary, Research Committee
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THE RESLARCH COMMLTTEE OF THE WWIC ' |
Fivsc draft March 10, 19635

Purpose: 1. To help -oordirnate research activities ir the WWIC,
2, T> help 3lssemirate Information oo results of rescarch, development of
new techniques and procedurss I research, and new equipment,

Memberghip: The Commitiee ghall b: compos-d of 'members of the conference
actively engaged in Weed Contrel Research', Tresz members shall be the
voting membership « to defarmine policy and settle 1ssucs and elect officers
of the Committee.

Officers: (hairearn and Secrctiary. The Sccretary shall be eclected for a é-

year term, and shall succeed to Thalrman the se-ond year of his term.

The Chairman shall organize and_presiie at Researcn Committee Meetings.,

The Secretary shall asser>le acd publish the Research Progress Report !
and record minuces of Research Committee Meetings,

Meetings: Msetings mav be helil anacally., Durinzg a vear that Conference
mects, a session of the Comf:rence shall bs designated as the Research Com-
mittee Mecering,

Diring a year that Conference does not mest the Rescarch Committee Chaire
man will obtain approval of tne Executive Eoard of the Conference for a meeting
and establish dates of meetings and locatiors at least 6 monucths prior to the
meering,

Rescarch Progress Report: Shall consist ot Abstracts of Rescarch from research
workers throughout the Confaresce., It shall be preparcd according to instruce
tions from the Jhairman and railed to the Researchers 5 morths before the
meeting, A r=cord of minutes of the mesting shall be kept and printed.
Following the me=ticg 1t shall be made awailabl: ro =hiss attending and a copy
shall be mailed to cach of the Executive Board of the (oniarence withia 2
months afrer the mseting,

Firanceg: Tinances for publicatior of the Reszarch Progress Report and the

expenses iocident to meetings shall be obtain=d by the Sale of Research
Progress Reports and registration fees at the meeti-gs.

It shall be the respozsibility of the Committes (-airmac and Secretary .
to determine and collsct thas- monevs and to pay all vosts of the Committes
operariouns,

The Coufersence will =ot assume any firan ial responsibillties for the

Commirtee unless thay nave beoc. agreed upon by the Px=cutive Board of the
Conierence in advance of rthe committment,
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PROGRAM ABSTRACTS

Research Committeeq Western Weed Control Conference

Reno, Nevada March 16, 17 and 18, 1966

b, E, Bayer, Program Chalrman

Wednesday Afternoon - March 16, 1966

The Plant Epldexmi8 4 o ¢ o 5 « o ¢ = + 2 » 8 o « o 6 ¢ » 4 C. E. Cxisp

N Y 4

_Cu;icie Development in the ¥leld and Greenhouse and its Relatiouahip to
Herbicidal Respons8e . . &5 a2 o ¢ o « » o a H, M. Rull and S. J. Shellhorm

An Electron Microscopie Study of Gilson Diffusion Patterms-in.Plantago .
Major o« « o o o .0 2 « o o « C. E. Crisp, D. A, Fisher and D. E. Bayer

The Possible Mode of Action of Nonlonic Surfactants in Herbicide
SoLUtions « & 4 o o 5 & o a o o 2 o o 8 @ 2 s C. E. Smith and C. L. Foy

Comparison of the Phytotoxicity and Histological Effects of Piclcram and
2,4«D on Canada Thistle , , . , . H., P. Alley, L. B, Kreps and G. A, Lee

Morphological and Anatomical Effects of Picloram on Phaseolus
Vulgaris ¢ 4 4 e.0 4 B 4 4« 5 8 s 6 s s « D, A, Fisher and D, E. Bayer

Anatomical Studies on Cotton Roots Treated with
Frifluralin , . . . 4 « o« » ¢« s ¢« « » » » T, E, Mallory and E. G, Cutter

Tinrsday Morning - March 17, 1966

Changes Induced by 2,4-D in the Histones and Cytoplasmic Proteins of Pea
Seedling€s . . + . & & ¢ + o 8 o ¢ € v s 2 % 6 s 4 e o & & = R. 0. Morris

The Metabolism of Dicamba (Zemethoxy-3,6-dichlorobenzoic acid)
by Wheat. and Bluegrass Plants in the Presence of Gther ’
Pesticides . . . . . N, A, Broadhurst N A Montgomery and V. H. Freed

t
e -
Al

Thursday Afternoon = Maich 17,l 1966

Medusahead Investigations fn Nevdada ¢ « ¢« « o o « ¢ » o . . e .
e e o 4 s o+ o o s s e« 06 s« PR.A, Evans, R, E, Richard, Jr. and J A Young

Grass Tolerance and Seed Production as Affected by Picloram
Treatments e o » © o D B 6 4 & @ ¢ e » s+ ® v G.AoLeeandH-P-Alley
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Bindweed Control and Cropping Sequence with Picloram PR o b s .
an o 0 s o s s o o Lo S, Jordon, W, A, Evansﬁ J. R. Goodin and B, E. Bay

Soil Injection Tests with Thiocarbamates and Other Herbicides Ve s
o o e © o o ¢ s v e s o v o« R.A. Gray, D. R, Arneklev and.A. J. Weitich'

Factors Influencing the Effective Use of Sindone (D-263) in Sugar
Beets py . . . o 4 4 s 0 e v 60 0 s e e ‘,R.»A. Fosse and K, W, Dunster

- -R-7465, 2-& naphthoxy)-N Nodiethyl proplonamide, a New Pre-emergence

Herbicide . . . . . .. . . . . R, A. Gray, D. R, Arveklep, mdD.:R. Baker

Pridey Morning - January 18, 1966

/ Drift Characteristics of Invert Emulsion and Particulate Sprays. . . . .
© Q L4 o 4 ® ° . L v o o o L] ] v Q . Q [ Ll L . (] o 3 > . a o o C o R a Kaupe

' Chemical Brush Control and Contamination in Foxeat )
Watewsheds . . , . L. A, Norris, M. Newton, J. Zavitkovzki and D. Griener

Forest Regulation with Chemicals s o e e 4 e .:a o et ogs w M, Newton(

-Experimenta with Cacodylic Acid ag a One-Shot Silvicide for Thinning E
conifers-°00-o-=o¢~-u¢nooonooauaou RoWosmith

A Progress Report on the Contxol of Persistent Perennial Broadleaf :
Weeds by Borolin . . . 6. K, Harris, V. W. Woestermeyer gnd R. H. Cooper

Nutgrass Control with Follage Sprays of Technical EPIC ;. . . b R, A, Gxay* :

Johnsong1ass Contxol in California Orchards s 4 e e o e o o s ot
« « €. L. Elmore, L. L. Buschmann, R. B. Jeter, J. J. Smith and A H. Lange

[
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THE PLANT EPLDERMIS vl
C. E. Crisp

Polymeric cutin of Agave americana L. was degraded to its monomers
and identified by GLC. Completely degraded cutin yielded a mixture of
lsomers of hydroxy-fatty acids ranging 1in chain length from tridecanoic
to octadecanoic. Ninteen fractions were identified.

The fine structure of a xerophyte, mesophyte, and hydrophyte has
been studied; the species were Agave americana L., Plantago major L., and
Elodea densa L., respectively. The studies have revealed the presence
of characteristic cuticular constituents and organigations for each type.

Agave americana L. was found to be grossly cutinized and to possess
a fibrillar type of cutin on the move autoxtdized surface. :

Plantago major L. possessed po wax po;ea'dr'ectddéémﬁié within the
cutin and cell wall, respectively,

Cutin of Elodea densa L. was found to be constituted of two layers
of cutin, a sieve cutin with pores and slime cores, and a polymerized
cutin void of pores., (U. S. Forest Service, Barkeley.) . NS

CUTICLE DEVELOFMENT IN THE FIELD AND GREENHOUSE AND
ITS RELATIONSHIP TO HERBICIDAL RESPONSE

H. M. Hull and S, J. Shellhorn

Greenhouse and growth chamber seedlings are often used In screeniog
and physilological research programs because of their relatively greater
uniformity in herbicldal response as compared to field plants, and because
of the rapidity with which information can be obtained. Those discrep~
ancies in response which do sometimes occur between greenhouse and field  , ¢
plants may be partially due to different degrees of cuticle development
in the two plant groups. Evidence exists that cuticle thickness in
itself does not significantly affect foliar wettability; 1t may also
bear little relationship to water loss. However, absorption of 2,4-D
and other organic substances has been shown to be markedly inhibited in
mature leaves having thick cuticles. Because of these findings, we
have been interested in specific environmental factors which influence
cuticular development, and have been concerned as to what extent such
developmental variatjons might influence the leaf's susceptibility to
contact injury from a herbicide or herbiecidal carrier.

Although some plants develop cuticle of normal thickness when grown
under glass (e.g., certain species of Crassulaceae), we have observed
that the cuticle of greenhouse-grown mesquite (Prosopis juliflora var.
velutina) 1s less than 1  in thickness and hardly discernible under the
light microscope--even in 8-month-old plants, Leaves of field plants,
regardless of their age, have cuticles ranging from 8 to almost 20 u
in thickness. Supplementary irrigation during the dry spring period did
not significantly alter this thickness. In order to determine whether
such cuticular development results from plant maturity or whether it is
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more a function of simply belng outdoors rather than under glass, the
following experiment was devised, The terminal portion of & bramch £from,
a mature tree was placed in a ventilated glass aquarium beforée sprimg °
budbreak. Placement was such that all sunlight impinging on the folizge
during its subsequent development would penetrate the glass, Microscopic
examination of numerous mature leaves, 13 weeks after budbreak, showed
that those within the chamber had a mean cutlcular thickness of 5 u,
whereas those on an adjacent uncovered branch had 8 m cuticles. Plants
grown outdoors from seed in pots of vermiculite and irrigated with 65%
Hoagland's solution during the same 13-week period developed no more
cuticle than greenhouse plants. However, when such seedlings were grown
directly in the soil and allowed to reach an age of 1 year, they did
develop a 4-5 @ cuticle, Cuticular development is thus not determined

by any single factor but seems to be a function of nutrition {possibid"®
microelements in the soil), plant maturity, perhaps the necessity of
overwintering, and of light quality (i.e., passing through glass or
not}). From these preliminary experiments it is difficult to assess the
relative Importance of the several factors involvad, It is entirely
possible that humidity, which was not controlled, may also be a factor.

A subsequent experiment was designed.to compare susceptibility to
herbicidal carriers of leaves of field plants with those of 2-month
greenhouse seedlings. Both types of leaves were treated with (1) 1%

_Tween-20; (2) a 1:7 aqueous emulsion of nontoxic oil (Mobilsol 100)
containing 1% Tween-20; {3} straight nontoxic oil; {4y a 1:7 aqueous
emulsion of diesel oil containing 1% Tween-20; and (5) straight diesel
o0il, Leaflets were harvested following treatment at intervals of 1
minute, 1 hour; 24 hours, and 7 days, Sections were permanently mounted
and stained for microscopic examination, Briefly, the parenchyma tissue
of greenhouse plants was considerably more Injured than that of outdoor
plants, suggesting & more raplid and more complete penctration of the
toxlcants. Milcroscopic evidence of Iinjury included anomolous staining,
cellular deformation and plasmolysis, and disorganization and clumping
of the chloroplasts, Degree of injury after 7 days ranged from almost
none for field plants receiving treatment 1 and both plant types .-
receiving treatwent 3, up to severe injury and death for plants recelve
ing treatments % and 5. Of particular interest was the synergistic
cffect of the surfactant and nontoxic oil {treatment 2); this combina-
tion caused immeasurably more injury than either constituent used alone
(treatments 1 and 3). The rapildity with which diesel oil penetrated
was surprising., Incipient plastid disorganization was observed in
greenhouse lsaves only 1 minute arter application. Further détails and
the implications of such injury, including photomicrographs, will be
published. {Crops Research Division, Agricultural Research Service,
U. S, Department of Agriculture, Tucson, Arizona.}

AN ELECTRON MICROSCOPIC STUDY OF G1L.SON DIFFUSION
PATTERNS IN PLANTAGO MAJOR

C. BE. Crlsp, D. A, Fisher and D, E. Bayer

Electron micrographs of the outer wall of the epidermis of Plantago
major failed to show the presence of ectodesmata, or structures symonymous
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with plasmodesmata, or of a selective porous pathway for the penetration

of materials from the outer environment to the internal protoplasmic

system. Rather, movement of mercuric chloride through the epidermal cell
wall appears to be strictly a diffusion phenomenon. (U. S. Forest Service,
Berkeley and Department of Botany, University of California, Davis.)

THE POSSTBLE MODE OF ACTION OF NONIONTIC
SURFACTANTS IN HERBICIDE SOLUTIONS

L. W. Smith and C. L. Foy

Recent work with radiolabeled surfactants confirms the previously proposed
theories that the place of surfactant actiom lies principally in the cuticular
penetration process.

Studies on structure-activity relationships between hevrbicides and homo-
logous series of surfactants indicate that definite relationships exist
between the herbicide and surfactant structure for maximum herbicide pene~
tration, The length of the molecular chains (either hydrophilic or lipo-
philic) of a surfactant molecule appear to have considerable influence on
herbicide penetration and the surfactant concentration also influences this
process markedly,

It seems reasonable that molecules of a surfactant may diffuse from the
spray droplet into the cuticle of leaves via imperfections and cracks and
then align themselves in monolayers with their nonpolar ends being in the
cutin and wax. The polar ends will thus also form a layer the size of which
depends on the length of the hydrophilic chain of the surfactant molecule.
These layers or '"hydrophilic channels’ will presumably attract water causing
swelling of the cuticle and thus channels or pores are found along which
herbicide molecules can diffuse according to their various chemical proper-
ties (solubility, residual chemical charge, polar properties, etc.).

One property of the surfactant molecule recently studied in detail
has been the influence of the number of moles of ethylene oxide (E.O0.) in
the lipophilic side chain on herbicide penetration and activity. A sur-
factant with a low number of moles of E.O,, i.e. 1-5, or a short hydrophilic
chain appears to be mon-polar, whereas one with a high number of moles of
E.0., i.e. 40, is too large to form layers as efficiently as those with an
intermediate numbetr of moles, i.e. 10-20.

The influence of surfactant concentration may possibly lie in the
micellar structure of the solution and the adsorption of herbicide mole-
cules into these micelles or it could also be due to the increased diffusion
rate of the surfactant into the cuticle with increasing concentration and
thus the satisfying of all the binding or adsorption sites within the
cuticle. (Department of Botany, Univ. of California, Davis.)
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September 1966, -

Smith, L. W., and €. L. Foy. 1966. Penetration and distributiom’ stu@ﬁga B
in ‘bean, cotton and barley from foliar and ‘root* hppl ekt ione of T

Tween 20-Cl4 (fatty acid and oxyethyleme label. J. Ag. Food Chem,
{1z press)

"COMPARISON OF THE PHYTOTOXI::ITY AND HISTOLOGIQAL'EFFECTS
OF PLCLORAM AND 2,4-D ON CANADA THISTLE

Harold P, Alley. 1, B. Krzps and &. A, Lee . o \

The study was conducted to determine the changes im the morphologi-
cal and cytological structures of the undergrotmd parts of Canada
thistie from applications of picloram Bnd 2,4-D. -

. 0\c significance in addition to differences in total plant Weight
was the extent oi root damage.

Although swelling was noted in both the picloram and 2,4<D treated
plants, splitting of the root tissme accompanlied the swelling of the
root tissue in plants treated wich picloram, Splitting and deteriora-
tion of the roots from 2,4-D treated plants was minimal and did not

~~e¥rend through the entire root system, )

Histological studies showed the 2,4-D treated plah;§ k?lbiting
little damage. A few cells had broken -down in the exodermis”and sub-
exodermis areas, root sections from the picloram treated plants showed
the cortical cella deteriorated and in many cases completely destroyed;
the periderm and xylem were the only tissues apparently uzaffected.

Picloram was translocated throughout the entire root system of
Canada thistle, whereas 2,4-D moved only to the transition zone,
{(Wyoming Agticultural Experimgrt Statiom, Univwrsxt) of Wyoring,
Laramie, )

MORPHOLOGICAL AND ANATCMICAL EFPFECTS OF PICLORAM
ON PHASEOLUS VULGARIS

D. A. Fisher and D, E, Bayer

Picloram caused. severe bending and swelling of stems amd petipoles
when applied on the leaves of beans. High concentrationz causad a coms
plete inhibition of maristems; bud initials and leaf initjals, Lower
concentrations caused swelling and beadimg of the stem, and delayed
flowering.

Light microscope study of the aexfal portions of the plant revealed
that the initials of the vascular camb{um remained meristematic and
grew and divided, forcing the epidermis ouwtwards and crushing and tears
ing the cortical cells in the area of growth. Phloem cells were carried
outward within the meristematic area or were pushed to the side.
(Department of Botany, University of Californmia, Davis.)
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ANATOMICAL STUDIES ON COTTON ROOTS TREATED WITH TRIFLURALIN
T, 8. Mallory and E. G. Cutter

Microscopic observations of the development of the primary root
of cotton treated with trifluralin were conducted. Comparisons were
made on the effect of the herbicide at high and low concentrations on
the development of the primary root. The activities of the pericyclic
cells was of particular interest. (Department of Botany, University
of California, Davis.)

CHANGES INDUCED BY 2 ,4-D IN THE HISTONES AND
CYTOPLASMIC PROTEINS OF PEA SEEDLINGS

R. 0. Morris

2,4-D, but not 2,6-D or 2,4,6-T induces the synthesis of new cyto-
plasmic proteins in pea seedling roots, The proteins are produced as
the result of de novo synthesis and are not complexes of 2,4-D with
pre-existing tissue proteins. They resemble proteins occurring in
normal meristematic tissue,

Changes have also been observed in the histones, ribosomal pro-
teins and in the total tissue BNA content., These changes will be
discussed in detail and a working hypothesis will be outlined. (Oregon
Agricultural Experiment Station, Oregon State University, Corvallis.)

. THE METABOLISM OF DICAMBA
(2-METHOXY-3,6-DICHLOROBENZOIC ACID) RY WHEAT
AND BLUEGRASS PLANTS IN THE PRESENCE OF OTHER PESTICIDES

N. A. Broadhurst, M. L. Montgomery and V. H. Freed

Dicamba is known to be metabolized by wheat and bluegrass plants to
produce mainly 5-hydroxy dicamba together with a small amount of 3:6
dichlorobenzoic acid, The effect of other pesticides on the metabolism
of dicamba was studled to determine whether the metabolism pattern was
altered in any way. The pesticides chosen for this study were DDT (chlor-
inated insecticide}, Mslathion (phosphate insecticide), Sevin {carbamate
Insecticide), mylone (fungicide) and 2,4-D (chlorinated herbicide)., The
concentration of dicamba was always 1 ppm but the concentrations of the
pesticides varied. DDT was at saturation (1ppb) while the other
insecticides were used at the 2 ppm and 50 ppm levels., The plants were
exposed to the pesticides for 5 days them extracted with alcohol at
certain time intervals after the exposure. The metabolic products of
dicamba will be reported. (Oregon Agricultural Experiment Station,
Oregon State University, Corvallis.)

MEDUSAHEAD INVESTIGATIONS IN NEVADA
Raymond A, Evans, Richard E, Eckert, Jr. and Jawmes A. Young
Medusahead (Elymus caput-medusae 1.), an introduced winter-annual

grass, is one of the primary range weed problems in Oregon, Idaho,
California, and Washington.,
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Medusahead i{s a serious threat to the range livestock industry,
both be:ause of ifs aggressiveness in competition with other annuals
such as downy brome (Bromus tectorum L,) and the low preferencze cattle
and sheep exhibit for the grass.

A small medusahead Infestation was discoverad near Reno 1963 and a
control and seeding program was unrdertaken in the spring of 1964,

Ir 1964, dalapon, atrazine, disk, and furrow spring treatments
gave good medusahead control,

The plots werz seeded in November of 1964 with Amur i-rermediate
wheatgrass {(Agropyron intermedium (Host) Beauv,); Standard crested wheat-
grass (A, desertorum (Fisch.) Schult.); and Fairway crested wheatgrass
(A, cristatum (L,) Geertn). Excellent intermediate wheargrass stands
resulted where dalapon treatments were made at 2 and 3 l1b/A and on plots
which were disked, Furrowilng gave good intermediate wheatgrass stands
and atrazine and siduron fair to poor stands. Srtands of ¢rested wheat-
grass were poor im all treatment plots, Paraquat and checzk treatments
were seeding failures. (Crops Rescarch Division, Agricultural Research
Service, U. S. Department of Agriculture, University of Nevada, Reno,
Nevada, )

GRASS TOLERANCE AND SEED PRODUCTION
AS AFFECTED BY PICLORAM TREATMENTS

C. A, Lee and H., P, Alley

Fields of green neadlegrass and Russian wlldrye were treated with
picloram at 1% 1b/A. Although plant height was reduced approximately
12 inches, the grass showed no other toxic sffects, Canada thistle was
eradicated in both fields, Se=d production yields from th= Russian
wildrve ticld was 484,93 1lb/A, as compared to an adjacent arca treated
with 2,4-D which yilelded 446.3 1b/A, Germination tests show the Russian
wildrve seed from the picloram treated area had 85 percent germination
as compar=3 to 84 percent viable sesd on cthe 2,4-D vreatea area. Many
of the sseds Zrom the 2,4-D treated area were observad to nave reddish
colored woleoptiles and appeared weak at the point of smergence,

Grasgs nurserigs, somprised of smooth bromegrass, meadow foxtail,
reed canarygrass, orchardgrass, timothy and wheatgrasses, were treated
wicth picloram at 1 1b/A., Orchardgrass, reed canarygrass, mecadow fox-
tail, timothy and the whesatgrasses showed little toxic effect. Smooth
bromegrass varieties exhilblired differenc lavels of toxicity to the
picloram treatm=n:, Sask., S=5824 and Carlfon were the mos% resistant
varfeties observed., Southland, Lincoln and Lancaster were the most
susceptible. {Wyoming Agricultural Experiment Station, Univarsitwv of
Wyoming, Laramie.)
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BINDWEED CONTROL AND CROPPING SEQUENCE WITH PICLORAM
L., S8. Jordan; W. A. Isom, J. R, Goodin, and B. E. Day

Picloram has been found to be effective for control of perennial
bindweed. Its lomg residual im soil and high toxicity to some crop
species must be considered in selectirg crops following treatment. Plots
were established at Rlverside to develop: 1. A perernial bindweed con-
trol program combinirg low rates of Picloram and management practices,
and 2, Cropping roticions and sequences following initial treatment,

In prelimirary research we found that one pound per acre of picloram
gave almost complets control of bindweed when cultural and competitive
cropping practices were employed. Selected grass speciles and varileties were
relatively tolerant to the herbicide., Broadleaved species in general were
less tolerant but with a large variation in response.

The main plots were established by spraying strips 48 by 660 ft.
with picloram at 0.5 and 1 1b/A. Subplots were established by disking a
24 by 660 ft, strip of the main plots. Three weeks later the entire
field was disked to prepare a seedbed for planting grain varieties.
Varieties of wheat, ocats, and barley were sown in twelve foot strips
perpendicular to and across the herbicide plots. . The barley varieties
were Rojo, Grande, California Mariout, Arivat, Tennessee Winter, and
Atlas 57. The wheat varieties were Omas 53, Ramona 50, Yaqui 54, and
Sentry Durum. Oat varieties included Curt, Ventura, Indio, Sierra, and
Kanota. Six moanths after planting, the helght and yield of each variety
in each herbicide plot were determined. The field was then burned and
disked,

Seven months after treatment the entire field was furrowed to 30
inches and each herbicilde plot was planted to 13 varieties of agronomic
and vegetable crops. The effecc of residual picloram on the various
crops was determirned. Very few bilndweed plants were found in the
treated areas. These were spot treated with picloram at 0.5 1b/A.

One year after the initial treatment the entire field was plowed
and disked and fertilized. Two months later the entire field was disked,
furrowed, and planted ‘to 22 varieties of agronomic and vegetable crops
to determine their tolerance to picloram residues at this time,

There was a signiZicant reduction in yield of all the varteties of
wheat, oarts, or barley planted after treatment with 0.5 or 1 1b/A of
picloram. Reduztions in height occurred for many varieties but the
height reduvuction was not necessarily correlated to yield reduction. The
greatest reduction in height and injury occurred with wheat varieties
with the least reduction with the oat varieties., Eight months after
treatment, field corn, sweet corn, sorghum and sudan grass were not
injured by the residual herbicide. Crops showing slight injury were
sugar beets and watermelon. Those showing moderate injury were canta-
loupes and tomatodes. Crops killed or severely injured were blackeye
beans, bush bears, cotton, peppers and sesbania. Evaluwations of the
winter planted crops are being made. (Universi cy of California,
Riverside.)
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SOTI, INJEITION TESTS WITH THTOCARBAMATES
AND OTHER HERBICTDES

R. A. Grav, J. R, Arncklev and A, I, Wrirrich

Four thiocarbamate harbi-ides were compared in greenhouse tests
to determine the best one for controiling weeds in sugar beets by the
soil infection method. EPT  PEBC. R-1063 and R~1856 were each injected
in two strips 1,5 inches dzep 1n the soil ar a distance 1,25 inches on
¢ach side 5%, and parall:l to. a row of sugar beet seeds. Each compound
was tested at three rates, The tests were carried oct im ' 4" x 20" x
24" meral flats filled wich loamy sand, 3exds of five different species
of weeds were plantsd 3/8 i=ch deep in rows perperndicular to the injected
strips, The results indicared that the best treatment with respect to
safety to the crop and good weed cortrol was PEBC injected in eazh strip
at 17.4 wg per linear foot., The weed control lasted longer with R-2063
than with PERC bu was poorer with R-2063 in the early stages of weed
growth and the sugar bes*s showed less grow®h thaa in rhe PEBC treatment,
EPTC at <.3 mg psr fo>t 1.1 -ot injure the sugar bests and gave fair
weed comtrol, whiie 8,7 me per -oct gave excellent weed control but
severely injured the sugzar beets. R-1856 at 26 mg per foot coutrolled
weeds fairly well for three weeks without iriuring the sugar beets,

Similar greerhouse irnfecrion tests were ruao on corn wich EPTC,
EPIC + 2,4~D, R-1910 aznd R-1856. R-1910 and R-185f caused the least
crop iriury. Stnce young corn plants have relatively lomg roots that
pick vp ~he herbic:ide Zrom the iniection s rips, it was difficult to
conrrol the weeds all th= way to the center of the corn row without
injuring *he corn., This problzm was sol-+d by injecting R~-1910 at 8.7
mg per foot at a distan:e of 1,45 ivches or =ach side of the corn row
and EPTC at 6.5 =g per foot next to the R-1910 strips 2.5 inches further
out,

17 small 1:i=1d plors 1u a loam soil, EPT(, EPTC + ..4=D, R-1507,
R-185A, R-1910 and R- 200! wer= accucatsly infecred 1,5 irches decp and
1.25 irches on r~ach sid- 5: “he corn row, Only EPT. + 2 4-D (241) at
6.5 mg per foot and R-1910 at 3.6 mg per oot, gare good control of the
weeds without imjuring the corn too mucn, lIviecorirng EPTC at 13 mg per
foot 2 ir:h=s from the _Corn row also cortrolled the weeds in the corn
row without i-jiring the .rop, bur irjecring: the same amount 1,25 inches
from the zorn cassed iriiry.

Ir a test where difrcrent rates of FPTI were injected 1,5 inches
deep, the width of the weed .ortrol band in-reaszd from 1.4 to 4.5
inch=s as the rate i-creaesed Irom /.2 to 1! mz per foot, but further
increases 1n rate caussd onl small increas=s i band width, When
EPTC was Lni-cted into dif-srent types o° solls, the widest hands of
weed control wer- obtai—-=4 in the sand. sof's, The band widths were
about the same size in sandy loam, loaw a-d clav soils and much smaller
in pear, 1In a ‘est on th: effect of diprh of injecrion, EPTC produced
the widest barnds of wevl control when in:-wcred 1 inch dszep. The activity
was redu. :d slightly ar zue 1,5 1nch depth and almost eliminated at the
3 inch dvpth,
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In another greezhouse test, 52 gommercial and developmental herbi-
cides were tested for the control of five different weed species by
injecting them ip & loamy sand at a depth of 1.5 inghes at a rage of 20.6
mg per foot, EPTC was the most effextive of the herbicides tested by
this method., Other herbicides which showed sofme promise by imjection,
in decreasing order of activity, were EPTC + 2,4-D, btomacil, R-1607,
dicamba, R~1910, PEEC, fenuron and R-4572, (Stauffer Chemical Company,
Agricultural Research Laboratory, Mountain View, California.)

FACTORS INFLUENCING THE EFFECTIVE USE
OF SINDONE (D-~263) 1IN SUGAR BEETS

R. A. Fosse and K. W, Duaster

The alkylated acylated indanes represent a new group of pre-emergence
grass killers. 7Two of these, Sindone and Sindone-B, have provided annual
grass control at rates well tolerated by sugar beets. Sindone~B appears
more active on grassy weeds but may be less selective tham Sindone on
sugar beets at equal rates,

Sindone resists leaching in the so0il and herbicidal effectiveness
is improved by shallow incorporation. Preliminary tests indicate that
Sindone is taken up by the emerging coleoptile as well as through the
root zone. Placement of the material ip the shallow weed seed zone
seems best as deep jincorporation may result in unnecessary dilution.
Thorough, shallow iccorporation with power driwen rotary tiller tvpe
equipment will provide optimum sugar best sele:tivity,

Growth chamber studies conducted in Canada indicate that tempera-
ture may be a facftor in terms of sugar beet tolerance. Beet toleraunce
appears to increase with increasing temperature,

Soil textures may be a factor in terms of sugar beet selectivity.
Greenhouse trials indicate that finer textured soils increase tolerance
levels. This relationship has not been verirfied uunder field conditions.
(Amchem Products, Ire., Ambler, Pa.)

R~7465, - -NAPHTHOXY)-N, N~-DYETHYL. PROPIONAMIDE,
A NEW PREEMERGENCE HERBICIDE

R. A. Gray, D. R. Arneklev and D. R. Baker

R~7465 is a new selectiv~ preemergence herbicide developed by
Stauffer Chemical Company which appears promising for controlling weeds
in tomatoes, tobacco, cotton, peanuts, soybeans, cabbage and other cole
crops. R-7465 ts a white crystallire powder that has a very low solu-
bility in water, Ift 1s soluble in acetoune but is only slightly soluble
in most organic solwvents. Tt is formulated as a 507% wettable powder
and as an emulsifiable _oncentrate containing 2 1b of active ingredient
per gallon, R-7465 is relatively mnontoxic to small laboratory animals.
The acute oral LD-50 for male albino rats was greater than 5000 mg/Kg
and the acute dermal on rabbits was greater than 4640 ng/Kg. It was
non-irritating to the eyes of rabbits.
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R=7465 1is r=latzd structurally to auxinsg of the naphthoxy type
that ~ause malformations ou broadleaf plarnts similar to 2,4-D, However,
R-7465 does pot show these hormonal type =ymptoms on most broadleaf
plantz and is much more activ: in controlling grass weeds than brogdleaf
weeds., Crabgrass grown ia soil treat:ed with R-7465 Jdoes not emerge from
th:s s51l, but other grasses emerge, stop growing ard suctumb soon.
Susceptible broadlcaf weecds emerge normally, bub soou show severe stunte
log, irnjured growing poirts and finally succumb. R-7465 controlled all
grass weeds tssted precasrzence at & lb/A in £ic1d tests in Califormia
in a loam soil, Thise included watergrass {barnyardgrass), smooth crab-
grass, hairy crabgrass, green foxtail, vellow foxtail, wild oats,
perennial rys=grass, annual bluegrass. and others, Eroadleaf weeds
conftrolled at 4 1b/A ir luded redroot pigweed, prostrate pigweed,
lambsquarterg. purslane, plantain. henbit, ragwecd, carpetwsed and
curly dock,

lccorporation of R-7465 into the soil at a depcth of Z to 3 inches
increased the herbicidal activity so fhat only 3 1b/A was required to
give good weed cortrol, Incorporation at 2 1b/A gave good weed cortrol
ir. some soils., 1Ir Caliiornia fi=ld tests, R-7465 appearsd outstanding
for zontrolling wecds in direct sceded tomatoes ard at least a two-fold
safety margin was observed., R-7465 was also safe on transplanted
tobacco, Soll incorporation at 3 1b/A controlled weeds, whilc nc injury
to tobacco was observed at rates as high as 12 1b/A., Cotton appeared
tolerant to R-7465 when incorporated preplant at ¥ and 4 lb/A ov when
applicd preemergence at 6 1b/A, Other crops which showed good tolerance
to R-7465 at 4 1b/A included peanuts, peas, beaas, soybeans, lima beans,
cabbage, broccoii, Brussels sprouts, Uhinese cabbage; gollards, radish,
turnips, rape, suoilower, okra, eggplant and watermelouns,

R+7465 also appeared prowising ror controlling perernial weeds
{ncluding Beruudagrass, johasongrass, quackgrass ard nuigrass in areas
along ditchbanks, “i=1d borders and other nonm-crop places. For this
purpose, the mat=rial was incorporar=d into the soil 3 o 6 inches deep
at rates of 6 to 1. Lb/A, after ifirst working the existing starnds of
weeds into the soil with a disc. R«7465 was also useful for selectively
controlling Bermudagrass, crabgrass azd other weeds Ir dichondra lawns
when appliled preplar:i, preemergence or postemergencs, '

In leaching r=sts run in soil columns, R-7485 moved very little in
most soils. RBioassays run on soil from field plots showed that R-7465
disappeared slowl, from the soii, Fhotodecomposition ard volatility
studies showed that the herbicidar activity of R-7465 was reduced only
slightly afrer exposure to sunlight for one week on the suriace of dry
soil. (Staufier Chamical Co,, Agricultural Research Lenter; Mountain
View, California. )

DRTET EARACTERISTICS OF INVERT EMULSION
AND PARTTCULATE SERAYS

C. R. Kaupke

Applications of Lnvert emulsion sprays were made with jet nozzles
ot a Stearman bipltars and bread.asr wnozzles on ground aquipment,
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A particulate spray was applied with hollow~cone nozzles on a Stearman
biplane. Deposits up to one-half mile downwiocd were analyzed for °
fluorescent tracer content.

Invert emulsion and patrticulate sprays produced significantly less
downwind deposits than conventionmal emulsion sprays.

An invert emulsior applied by aircraft produced approximately 90
times more deposit 100 feet downwind than when applied by ground equip-
ment. Differences in total atomization and circulation created by the
aireraft wake were major conmtributing factors.

When applied by aircraft, the particulate spray reduced downwind
deposits near the treated arsa more than did the invert emulsion.
(Department of Agricultural Engineering, University of California, Davis.)

CHEMECAL BRUSH CONTROL AND CONTAMINATION
IN FOREST WATERSHEDS: A PROGRESS REPORT

Logan A. Norris, Machael Newton,
Jaroslav Zavitkovzkl and Dawvid Griener

The research presented here was designed to assess the type and
magnitude of envirommental contamination whichk results from the aerial
application of herbicides to forest land., This prograw represents a
joint effort by the Dept. of Agricultural Chemistry and the School of
Forestry at Oregon State University in coumjunction with the U. S. Public
Health Service.

The ultimate goals of this half completed five year program are (1)
to provide the land manager the data necessary for the evaluation of
specific brush control operations in terms of environmeuntal contamination,
and (2) to provide the scientific basis necessary for the formulation of
sound forest spray policies,

Toward this end the research effort has been directed initially at
determining the levels of herbicides in streams which flow from treated
areds, Additional studies have been concerned with the rates and path-
ways of herbicide degradation in treated foliage of woody plants, forest
floor litter and stream water. While most of these studies are contin-
uing, sufficient data has been collected to warrant a presentation of
some findings and conclusions at this cime.

An intensive program of stream sampling for the detection of 2,4-D,
2,4,5-T or amitrole has been carried out ir three areas of the Coast
Range of Oregon and in a sage brush type iu eastern Oregon. The results
obtained to date show som= appreciable differences in the levels of
contamination and the length of persistence depending on the type of
area treated. Differences among chemicals are also =oted but it is
believed this is more a function of the type of area treated aad the
season of applicationm tham a function of the chemical applied,
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In geuneral where 2,4-D or 2,4,5-T have been applied as dormant
season sprays 1lc the Coast Raage the l=vels of contamination are low
and the time of persistevce short. C(oncentrations greater thao 20 ppb
are uncommon. Heavy rafms n the Zali aiver application failed to
introduce measurable quantiti=s of herbicide into the streams sampled.

Goncentrations of amitrolc ranging from 30 to 450 ppb have been
found immediately below treared areas shortly after spraying in the
Coast Range. However a 10 to 100 fold decreass in concentration was
observed in 10 hours. Sampling stations a mile further dowastream
failed to yileld samples countaining measurable quantities of amitrole.

Ip easterrn Orcgon concentrations of 2,4-D to 10 ppr have been found
in streams flowizg ‘rom tr=ated areas. The lezgth oi persiszence also
tends £o be longer.

Factors of topography, density and discribution of brush cover,
character of the streams, seasor oi application and the physical layout
of the spray area are all Ffaztors which are beliswved to be imporrant in
determining the degree of contamination which will result. These
facrors are discuss=1 in terms of the results presented.

Studies with 2,4-D and 2.4,5-T in forest iloor litter have shown
that both chemicals are degraded bur at differeat rates. Related stu-
dies of the influence of several chemical factors on herbicide
degridation in litter are nearly complete. Initial observations indi-
cate that formulation, tvpe of carrier, an insecticide and anpther
herbicide may ail be factors which influence the rate of degradacion of
2,4-D in lictter,

Experimencs to determine the pathways oi dsgradation of 2,4-D in
treated foliage oi bigleai mapls and red alder have shown that the rate
of application arnd the speci=s treated influvence the proportion of the
total chemical recovered which is identified as unalterad herbicide.

No effzoct on the pathwav of degradation was =vident, It has been deter-
mired that che mefabolites which are found in greatest quantity are
herbicide-plant corstituent complexes which liberate 2,4-D on acid
hydrolysis. The accumulation orf other metabolizes has not besn observed,

Aporher study has been con.ern=d with the loss of scvy=ral herbi-
cidecs from impounded stream warsr, Ths analvsis of samples 1s nearly
complete, and the daza will be ready for prese-tation shortly,

Studies which remain to b= done ars outlinud, The results
obtaired thus far are discusse«d in Ccerms of the possible hazard from
chemical brush confrol operaftisus o~ “orest lards, TInferences to the
more general case o: the application o many different types of chemie
cals in the forest are cornsidered,

This research was supported by the U, S, Publi: Health Service
Resear:zh Grant WP 00477, from the Division of Water Suppl: and Polution
~ontrol, (Oregon Agri, Fxpu. Sta., Orzgon Srtats University, Corvallis.)

rad
r
oo


http:discus.Ed
http:ii;;sul!.ts

FOREST REGULATIOR WYITH CHEMICALS
Michsel Rewtom

Timber needs for future generations must come from depletion of
virgin timber stands, and/or deliberate cropplng of second-grewthk lands.
To date, much of the harvesting of dld-growth foregts has resulted im
second-growth stands of popr speciés composition amd stocking. More~
over, virgin forest invemtories are depletable, and have a distinctly
limited future. - Increasing use must be made of second-growth land to
meet our timber needs, and an enormous effort 1ls needed to bring these
lands into maximum productivity. Fortunately, opportunities exist now
for chemicals to replace much of the physical effort of foresg
-improvement°

Chemical forest management begins with reforestation, Chemicals
are needed for animal repellant and weed control ing the- field, plus
fungus and insect control in the nursery. Seedlings of ﬂesitable
species are often choked out by brush auad cull species, and selective
control of undesirable vegetation is needed on miliions of acres,
Dense stands must be thimmed to avoid stagration. Thfuning by injec- -
tion is effective and cheap. Specles composition in young and mature
forests can be regulated completely with low-zost injection and aerial
treatments, Mature timber may be killed for seasoning om the stump to
avold high logging costs of heavy green timber, Stands may need pro-
- tectlon against insect epidemics at amy age. '

Most chemicals used in forest ragulation are low io toxieity. Net
increases in jobs will result from chemical use simply because work may
be done that has been ecomomically unfeasible until now., Unit produc-
tion costs may be reduced by chemicals at many stages in the development
of most forests, The immediate task is to adapt sxRisting’ technology to
operational conditions throughout the world, {(Oregon State University
School of Forestry, Corwallis.)

EXPERIMENTS WITH CACODYLIC ACID AS A ONF. SHOT
SILVICIDE FOR THINNING CONIFERS

Robert W, Smith

* Serious overstocking in many of the nation’s young-growth conifer-
ous forests presents one of the greatest challenges to foresters today.
The magnitude of the anmual losses in growth and yields due to severe
competition in dense stands would stagger the imagination of any
forester.

Currently, precommercial thinning of conifers is dore meehanically
on a relatively small scale. The costs of this work are high, ranging
from $12 to $60 per acre and averaging $20 to $40 per acre in typical
cases. With the increasing backlog of thinning and the trend toward
maximum yield forest management, research in chemical thioning has been
stimulated,
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Early'experimaatg with sfpditm arserite prowed that cthe basié concept
of chemical thinning was sound {1,2,3,5), However, chemical thinning was
larpgely discontinued because of the absence of an efficiant application
system and the lack of a fast acting, effective, low toxicity chemical
which would not translocate through root grafts. '

b« v \

New Tachnology

During the past few years, scveral important breakthroughs Kave: -,
occurred which promise to provide a Zaster, less costly system of pré- _
commercial thinnirg. o

The first report of a break~through came in 1963, when a New Zealand
consulting forester, J. L. Barrison-Smith disclosed the results of kfs
experiments with cacodylic acid and a trze boring machine on Mouterey
pine (Pinus radiata D, Dom) (4). As a result of this work, mechanical

thinoning has beez replaced with a low cost chemical system in New Zealand,

Exploratory tests om North American_species in 1964 indicated that
a solution containing 30% cacodylic acid" equivalent was effective as a
one shot silvicide on pines and hardwoods in the Lake States (5).

The results of the early tests indicated that a more cemcentrated
formulation of ca:odylic acid might reduce the volume of chemical needed
for practical fieid application and result ;in lower handling costs.

1264-1965 Picld Tests

During November, 1964, tests were installed to determine the
efficacy of a 50% solution of cacodylic acid™ as a one shot silvicide
on red pine (Pinus resicosa Ait.} and jack pine {(Pinus barksiana Lamb.)
in Wisconsin,

The jack pine were planted in 1946 at a spacing of 4 x 4. The
average d.b.h, was 3.8 inches and the diameter range was 2 to 5 inches,

The red pine ware planted at a 5 x 5 spacing in 1947, The average
d.b.h. was 4.5 inches and the diameter range was 3 to & inches.

The cacodvli: acld was applied to a singlse %3 inch diameter hole
three feet abovs tha ground with a metersd syvringe. Dosages were 0.5
ce. and 1.0 ¢ce. per imnch of d.b.h,

lANSAR 160 is Ansul's tradename for a sosdium cacodylate solution con-
taining the equivalent of 30 wt, % cacodvlic acid or 3.25 pounds per gallon,

2511 VISAR 510 Tree Riller is Amsul’s tradename for a solution -contain-
ing the equival:sct of 50 wt, % of cacodvli: acid or 5.7 pounds per gallou,
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No effect was ooted until growth begen during spring, 1965. By
May, the jack pine were more than 807 crown-killed. The red pine were
slower to respond, but by July practically all of the treated red pine
and jack pine were dead and heavily defoliated (Fable I%

Soon after death, some of the treated ja¢k pine were moderately
attacked by the bark beetle Ips pini, Clos¢ examination revealed that
the attack was confined to the areas of the bole into which cacodylic
acid had not diffused. There was also evidence that many of the beetles
falled to complete their life cyclte., This stand will be watched closely,
although no insect build-up appears likely.

TABLE 1
Pinés treated during November, 1964, with 1 injection of cacodylic
acid,?
JACK PINE - RED PINE
Ave, 7% Crown-Kill Ave, 7% Crown-Kill
Days Days
No. Dosage After Treatment No. Dosage After Treatment
Trees cc/in dbh 171 283 Trees cc/in dbh 171 283
8 0.5 - 79 99 8 0.5 6 94
8 1.0 %3 . 100 8 1.0 24 100

A second test was conducted in April, 1965, in the same stands using
the same method and dosages. Within three weeks results were evident on
jack pine. Within 10 weeks both jack pine and red pine were heavily
damaged. Defoliation was occurring on most of the jack pine and on many
of the red pine. The results are reported in Table II. Activity of Ips
pini on jaeck pine ir this test was similar to that in the November, 1964
trial,

TABLE II
Pines treated during April, 1965, with one injection of cacodylic
acid,
Ave, % Crown-=Kill Ave, % Crown-Kill
Days . Days
No. Dasage After Treatment No. Dosage After Treatment
Trees cc/in dbh  25... .74 136 Trees cc/in dbh 25 74 . 136
8 0.5 54 100 100 8 0.5 10 82 88
8 1.0 61 96 100 8 1.0 8 82 - 98
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Another tesf was iﬁitiated Jane 30; using £he saéé method amg
dosages, Results wers gpparcot much eaxlier than < previoug kesks
imdicating mwore tapid uptake of the cacodylic ecid, during the aciive

growing seasom. As im all previous tests, ro transiocatibn of "eas « B
dylic acid through root grafis (batkflash} was observed, The redults
are reported im Table L11. ' . :
Ips pini attack was extremely light duriag this test, Explorétory
trials with cacodylie acid on jack pime durimg Augustr. 1864, also - °
resulted in no appreciabl& s attack, This indicates that treatmept
of jack pize betweern June % Septumber may not cause an increnve in
Ips activity,
. 'L’ N
TARLE 212 , - ..
N / LU 2 N
Fines treafted during Jume, 1965, with ome inj@ctiaa of cacodyli~ \ f
acida - '1, __. '/.1 , " ', -I.l
JACE PINE RED. PING . T
Mye, % Crowm-=Kill o AVQ.‘A Crawn=Kill e
. Bays ‘" Days .. "
No. Bosage After kfear merttac Ne. Dosage Afcer treatment ?
Trees cefin dbhh 15  Ja 61 Trees cefim dbb 15 34 g1 >
16 0,5 42 85 140 10 0.5 14 78 82 T
10 1.0 %¢ 199 100 1D 1.0 48 100 166 ¢

Very lmpressive results were reported by the Burcau of Indfan

. Affairs at the Northerm Chevenne Agency in Lame Deer. Montana (7). The

purpose of this test was to check the effactiveness of the 30% sclutlea

of cacodylic acid equivalemt as 8 ene shot silvieidc on ponderosa pine o
(Pisug Pordarosa Lamb.}., . - v

Treatmects begam im Iakte May, 1965 and contimued vatil 1ake June,
1965, A total of 200 tyees ranging from twe inches to wmine fnches 4.BH.&.
were treated. Cacodylie acid was applied in a single hol:z at one foot
or three feet above the ground, Dosages were 1 ce. amd 2 ec. per imch
. of d,b.h. (7). ;

Resuits were soom visible. Within two weeks after treatment all
of the tress were partislly crown killed. Withim four weeks, tvees sixm
inches d.b.h, and balow were 80-100% killed, Within eight weeks vito
tua®ly all of the treses below eix inchas d.b.h. were dead at both dosage
levels and trees secven to mime fnches d ® h. averaged 967 dead (7).

The needles of the tresied trees fell to the ground when the tress
were shaken four weeks after treatmenkt, At the end of eight wesks, ths
needlas fell readily (7). This would greatly reduce the fire hazand
compared with mechanical rhainning which results in & gradual dryisg of
the slach over a relatively long period of time.
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TABLE TV .

Percent crown-kill of ponderosa pine tténted uith one injection of
a 307 solution of cacodylic acid,

% Crewm-<Kills

Dosage Location of . Number "Inspaction Interval
cc/in dbh Application Trees 2 wks, 4 wks', 8 wks,*’s
1.0 1 foot 55 45 %0 99

2.0 1 foot, 8 52 91 100
1.0 3 feet 4 T - 46 %6 . ‘99
2,0 3 feet 50 59 92 100

_Averages . . 200 50 21 99

Instead of forminmg a danmgerous comtinuity of heavy fusl on the
forest floor, the treated stems remain obscured from view by the expand-
ing crowns of released crop trees,

Another less comspicuous advantage of chemical thimming s the
reduction of subsequent timber losses due to infections of root rotting
fungl which sometimes imfect residual crop tress via severed stumps and
root grafts, '

New Injection Systems

As a result of the above tests and many exparimemts om other
coniferous species not reported here, it can be concluded that the
first prerequisite for a fast, low cost system of chemfcal thinning 1is
a reality in thar or2 shot of concentrated cacodylic aefd quiekly kills
and defoliates rhe crowms of comifers below 10 inches d.b.h,

Arnother signiicant advance was receztly reported by Michael Newton
at Oregon State Um:vcrsity, Newtotn: .disclosed his invention of an auto-
matic injecting hatchet (Bypo~Hatchet) capabla of injecting small
metered dosages of 7hcﬂm,al concentrate into the sapstream of trees.
 Extensive €ield testing since 1983, indicdted that cacodylic acid was
the most effective and economical silvicide for precommercial thinning
$¢-Douglas fir (Pscudotsuga menziesii),

The most recemt trials with the Hypo-Hatchat and coucentraced
cacodylic acid solutions f{ndicate that one whack with the hatchet set
at 1.5 cc., is sufficisnt to kill Douglasefir up to 4 inches d.b.h.
Similar results nave been observed on pines and true firs. In one
test in Oregon, 500 Douglas-fir trees & finches d,b.h, and below were
eliminated in ons man<hour using one whack with the Hypo-Ratchet and

1Reprinted from unpublished preliminary report 1965, Welton &

Theiler, r., Forestry Branch, Bureau of Tndiam Affairs, Lame Dser, Montana,
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concentrated cacodylic acid solution., The total cost was about $6 for
labor and chemical. '

During 1965, tests were conducted with a light weight (12 pound)
back-pack drill (Hypo=Dri11) powered by a 2 cycle gasoline engine with .
a flexible drive shaft and auger bit., Attached to this unit was ® .
chemical reservoir which led to a self filling automatic syringe. Usiﬁg_f
this system one man was able to eliminate conifers at a rate of 5 to 8
trees per minute, In a typical situation, ome man should be able to
thin about 350 trees per hour at a total cost of about $5, The Hypo-
- Drill shows great promise for use om moderate terrain and on large cull
conifers which would require considerable labor to eliminate with
current techniques,

It is difficult to state an average cost per acre due to the variable
conditions existing on the ground, However, it is now clearly evident
that chemical thinning with comcentrated cacodylic acid solutions and-
the Hypo-Hatchet or Hypo-Drill will permit foresters to vastly increase
the productivity of the mation’s coniferous forests in the years ahead,’
(Forester, Chemical Products Division, The Ansul Company, Marinette,
Wisconsin.)
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5. Lexen, B, R, 1939. An Experiment: in the Use of Sodium Arsemite
in Thinning Pomderosa Pine. Jourmal of Forestry. 373 259-262.
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"Silvicide. Proceedings, Northeastern Weed Control (omference, 193
559-562.
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A PROGRESS REPORT ON THE CONTROL OF PERSISTENT
" PERENNIAL BROADLEAF WEEDS BY BOROLIN X

G. K. Harris, V. W, Woestemeyer and R. RH. Cooper
BOROLINJg%Boraxmpicloram 2%) was introduced at the 1965 Western Weed
Control Confcrence ir Albuquerque, New Mexico., Th¥3 Yeport ‘deals with 13

tests of BOROLIN in 96« and 87 in 1965. The tests were located pri-
marily in the Western and Central states; and the Prarie provinces,
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The species tested werz field bindweed, Canada thistle, leafy spurge,
Russian knapweed, toadflax, and bur-ragwsed, with the emphasis th that
respective order, Scils in the studies were medium to heavy texture,
The precipitation im 1965 was above normal, The plots were 10 feet
square.or 16.5 feet square. BOROLIN was applied with a shaker can.

The data from the 1965 tests i{undicated in several instances that
50 pounds of BOROLIN was satisfactory and that, io gemeral, 100 pounds
of BOROLIN gave satisfactory control of the persistint perennial broad-
leaf weeds tested (Table I}. Certain perennial grasses, such as blue-
grass, were observed to ba tolerant. Some regilons appearad to require
less BORALIN to give satisfactory control (Table II),

TABLE ©

Control of perennial broadleaf weeds treaced in spriag, 1965

Nuaber Per cent’_ontrol in fa}l 1965

Spécies of reps. 50 1b/A 75 1b/A 100 1b/A 150 1b/A
Bindweed 15 94 ag 99 99
Canada thistle 14 85 9= 84 96
Leafy spurge 1c 91 99 99 99
Russian knapweed 4 63 88 96 929
Toadflax 4 48 75 37 88
Bur-ragweed 2 100 100 100 100

TABLE 11

Field bindweed control with BORALIN in three regions

Per Teant Control

Location 5¢_1b/A 100 1b/A 150 1b/A
Kansas - Oklahoma - Tzxas 66 85 93
Prarie provinces, Nebraska, 82 97 100

North Dakota, South Dakota N
Intermountain states 81 92 98

Control of pereanntal broadleaf we=ds has proved to be satisfactory
through the second growing season {Table III} - an essertial feature in
eliminating these species., (onsidering this persist-nce  BOROLIN has

% A registered treademark of U. S. Borax aund ‘hemical _orp,
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been cleared for spot treatment of cropland provided the produétioa
from the actual area treated is removed for as long a period as the
effects of the herbicide are evident,

TABLE TII

Control of field bindweed and Canada thistle with BOROLIN one and
two seasons after treatment

Per cent Control

Species BOROLIN: Lb/Acre One Season Two Seasons

Field bindweed 50 52 56
100 77 82

150 83 91

200 92 9%

Canada thistle 50 100 X006
. 100 100 100

150 100 100

200 100 100

Results of factorial studies showed BOROLIN (granular formulation
with picloram) to be equal in performance to an equal quantity of
* plcloram in the liquid formulation (Table V).

TABLE IV -~

A'comparison of the effectiveness of BOROLIN and ficloram.

RARE.

Total number BOROLIN Picldram Eiffectiveness of BOROLIN control

of comparisons Ib/A Lb/A More Equal ' Less
73 50 1 22 29 22
72 o 100 2 15 38 19
04 150 i | . |, D )
8 200 4 3 5 7 ) 0

{U. S, Borax Research Corporation, 412 Crescent Way, Avaheim,
California, 92803.)

NUTGRASS CONTROL WITH FOLILAGE SPRAYS OF TECHNICAL EPTC
R. A, Gray
It is well established that purple and yellow nucrgrass can be cone

trolled by working existing stands of anutgrass into the soil with a
disc and then incorporating EPTC at rates of 3 to 12 1b/A,
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Incorporation may be difficult around trees, on ditch banks and in cer-
talt non-crop areas, so Zoliage sprays of EPTY would ba esasier to apply
1f effective on nutgrass. However, foliage sprays of aqueous EPTC
solutions have usually failed to coptrol nutgrass, Preliminary tests

in the greenhouse and field showed that spraying the leaves of yellow
nutgrass with technical EPTC, using an atomizer, at several hundred
pounds per acre resulted in complete kill of the nutgrass. None of the
new shoots, that emerged after treatment from underground rhizomes and
tubers, survived. When the leaves were painted with techaical EPTC
without letting any material run into the crown of the plant, poor con-
trol resulted. However, application of as littls as one drop of EPTC
into the center whorl of lzaves of the nutgrass plant resulted in complete
kill. When a small drop of radiocactive EPIC (=14 labelled) was applied
to the certer whorl of a mother plant in a pot containing several
daughter plants, the radiocactivity was found throughout the roots, shoots
and tubers of all the plants in the pot two days aiter treatm-nt, This
indicated that the radioactivity was trapslocatad to th:z untreatesd
daughter plants as well as throughout all tissu=s of the treated mother
plant. ’ -

Further tests showed that the emulsifiable concentrate ‘6-E) formu-
lation containing 6 1b of EPTV' per gallon, also killed nutgrass when
sprayed on the foliage or applied as a si-gle drop, The rate applied
was about 10 to 40 1b/A by the single drop method depending on the
number of plants per pot. A number of spray additives including oils,
wetting agents and stickers were added to technl:al EPIC to see if any
would prevent the vaporization of the EPI{ when sprayed on the leaves
of nutgrass. The plants were held in an upside down position while
spraying to prevent the material from running down into the crown.
Under these conditions, technical EPTC did cot quite kill the nutgrass
while adding several oils at a concentration of 25%, or using the 6<E
formulation, completely kiiled the anutgrasg,

The results of these experiments indlcate that nutgrass along
ditchbanks "and other con-crop areas might be eradicated by using
foliage sprays of undiluted EPTC. The droplet method of application
appears promising for selectively controlling nutgrass i~ lawns and
gardens. {Stauffer Chemical Company, Agricultural Research Center,
Mountain View, Galifcrnia.)

JOHNSONGRASS CONTROL, IN CALIFORNIA ORTHARDS
C. L. Elmofe, L. L. Buschmano. R, B, Jeter, J. J. Smith and A, H. Lange

Johnsongrass is becoming a very serlous weed in Caliiornia orchards,
With increased usage of annual weed control herbi:-ides the populations
will increase.

Experiments ware conducted in 12 Calijornia orchards using the
materials dalapon and MSMA. The material MSMA was applied at 4 week
intervals at the rate of 4 pounds aztual per acre for four applications;
two applications of 8 pounds actual per acre: and one application of 16
pounds per acre. Dalapon was applied at 4 pounds a t:al per acre for
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four dpplitations at 4 week intervals and at a 10 pound actual per
dtre rate.

In these studies it was found that MSMA at & pounds with fépeated
treatmgncs gave better fopkill contrdl in all experiments. Two applica-
tions pf 8 pounds was quite effective in some experiments however in
most tfte regrowth was more apparent wich higher rates. A single 16
pound per acre rate was virtually ineffective.

Io all experiments ro injury was found ot the treated trees. The
small amount of residue analysis that is available from fruir shows no
apparent residue of the untreated chetks, {University of california,
Davis.)
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