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brought from Arnani, German East Africa. Allied to P. Kleinii,

but differing iu the dimensions of its parts.

Pilaira van Ticghcm, Nouv. Red•. in Ann. Sci. Nat. ser. 6, vol. i,

p. 51 (1875).

Fruit-body consisting of a sporangiophore and a sporangium.

Sporangiophore arising from thc mycelium without a septum at its

b"se. It is evenly cylindrical and has no basal or subsporangial

swelling. Sporangium black, separated from the sporangiophore by

a columella, and having it.s wall highly eutinised and persistent when

immersed in water. \Vhcn mature the sporangiophore collapses a.nd

there is no projection of the sporangium. The species arc all

eoprophilous.

Pilaira differs from Pilobolus in that its sporangiophore has no

septum at the base, no basal swelling, and no subsporangial swelling,

and in that its sporangium is not violently projected.

In In30 Fitzpatrick, in his book on the PhyeomyeMc$. suggested

that the genus Pilairn. is II based on abnormal material of Pilobolus."

There can be no doubt that this view is erroneous. Not only

vau Tieghem aud Brefeld but also Buller, I myscU, aud othcrs havc

observcd and cultivated the type of the genus, Pi/"ira "noma/a, and

havc found it to be '1uitc distinct from any abnormal form of

l'ilobolus.

Five species of Pilaira arc known. The key to them, given

belo\\', is founded on that of Ling Yong.

KEY TO TilE SPECIES ｏ ｬ ｯ ｾ IlfLAIRA

(Spores round .

lSpores oval or elongated

{
SPOrangioPhorcs branchcd

Sporangiophore" simple

rSporangiophorcs only about I mill. high
? ,

- ISporangiophores up to IO cm. high

3 (Spores oval, up to IO f' long .

lSpores elongated, up to 22 f' long

nlgrescens

I

Sacca"liana

2

dimidiata

3

anomala

1J!oreaui
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1. Pilaira anomala (Ccs.) Schrijlcr. Pilz,-, in Cohn's Krn'logamen,

Flora yon Sehlcsicn, "01. iii. p. 211 (I 88(1). Sace. Syll. yii. 188.

GA

Pilo!ft-"[U:fJ mwmrdU8 Cesati, in Klotzsch, IIfr!J. t'iv. mycd., no. 15-1.2

(18ul). Brcfcld, Botan. UnlerSllch. part ·1, pr. (jO<). pI. 4, f. JR, 23-28.
Asoophora Ccsfllii ('ocmans, J/ofl(ftjrflphi'r, p. Ｈ ｪ ｾ Ｌ pI. 2, f. E (I8n)).
PiloLolus Jl1uccdo Brcfeld,

Bf)tan. U1Jlersuclt. part I,

1'.27,1'1. I, f. 2:;, 21) (1872).
PituiTa Cesalii \'an Ticgh.

in Ann. Sci. Xat. ser. G,

vol. i, p. 52,1'1. I, f. I·I-U
(18i.")). Hninicr, Ｑ ｾ Ｏ ｬ ｉ ｲ ｬ ｰ Ｌ

Pl'· 2f1-32, 1'1. I, f. If;-18.
Gro\"(:, in .Journ. BoL,

vol. xxii, p. l:l:!, pI. 2·t.::i,
f. (j; Pilf.Jf;lJ/idfle, p. ＺｾＺｲｩＧＬ

1'1. n, f. 7, 8.

FIG. J07.-r'i!llim (l1lf)ma!'l «('ps.) S(:hrr;tr·r.
A, thrf'fl fruit·bodieos, ｣ ｯ ｬ ｬ ｡ ｊ ｬ Ｌ Ｎ Ｌ ｩ ｮ ｾ Ｎ H,
longitudinal OIJti"al section vf a spor·
angllllll. C, ufll'f'r and lowf'r part 'If a
fruit· body, afteT tho dehbepllCt' of tllf'
sporangium; Ill, protrudin2 mucilat!.,.
D, ｓ ｐ ｏ ｉ Ｇ ｬ ｬ ｏ ｾ ｩ ｵ ｭ in air, hefore dl,!Ii..,(o('nr'p.
E, r'olumella, l)f'PIl from below. ｡ ｦ ｴ ｾ ｲ till'

fall of the "fl0Talwium. F, a similllT
columE'lIa, in laU'Tal "iew; th('Tf' art>
crystalloids in Loth the stipe alld
columli'lla. G, ..,pores. H. I, and J,
three succps-;h'(' sta::!f'" in tJw formation
of a zyt;'ospore. Copied by .\. H. R.
Buller from \'an Tlf':!hem'.,. SO'll'tlltll

Re.chercht'o<t. ))a:.-'nifiratiOIl; .\, 1l1iluTal
size; 8-1", no; (:, 3hO; H-.J, ::'ltll.

Sporangiophore cylindrical,

colourless. at first erect. l-:? em.

high, then growing to a height

of U-12 (or even 20) em., at

length shri"clling and falling

down on the Ijuhstratum.

Sporangium at first yellow,

black when ma.ture, morc or

less glohular, I:!O 250 Ii. diam.,

then hemispherical "ith a

small granular apophysis be

low; columella colourless.

hemispherical, but somewhat

depressed; spores o,-oid,

nearly colourless (but yellow

ish in mass). 8-12 Y 6-7 fl.

Zygospores black, globose

or o\'Oid, up to 115 i-' diam ..

epispore cO\'ereu with numerous minute papillae (Brcfeld. l.c. part-t.

l. 26-28).

On dung of sheep, goats, gazelles. Iw.J'<:I'i. rabbits. goor-;c. pig-. a:-.:s,

and horse. Europe, U.S.A. (Pennsyh·ani<t). Rathel' uncommon.
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The zygospores were found by Brefeld on horse dung which had

borne luxuriant crops of fruit bodies (ef. Fig. 107, H-J).

Illustration: Fig. 107.

2. Pilaira nigrescens van Tiegh. in Ann. Sci. Nat. ser. 6,

"01. i, p. GO, pI. I, f. 25-8 (1875).

Grove, Pi/abo/idae, p. 337. Sace.

Syll. vii. 18D.

Sporangiophore shorter than in

the preceding species (1,5-2 em.)

and more slender. Sporangium

FIG. ｬ ｏ ｓ Ｎ Ｍ ｐ ｩ ｬ Ｈ ｊ ｪ ｔ ｡ ｴ ｬ ｪ ｾ ｲ ･ Ｎ Ｇ ｦ ｃ ･ ｴ ｬ ｳ ｜ ﾷ Ｎ Tiegh. also smaller, but having a simi-
A, Cour fruit-bodies, collapsing.
B, upJX'r part of II fruit· body lar granular apophysis; columella.
after dehiscence of the sporangium;
711, protrudillg mucilage. C. upp('r blackish-violaceous or bluish,
part of a fruit.body nfter the full hemispherical, and cnding in a
of the sporangium. D, spores.
Copied by A. H. R. Duller from conical papilla. Spores globose,
van Tieghem's Nom'clle8 Re·
cherche". ｾ ｬ ｡ ｧ ｮ ｩ ｦ ｩ ｬ Ｇ ｮ ｴ ｩ ｯ ｮ Ｚ A, colourless, 5-6 I-l. in diameter.
natural size; B andC. DO; D, 380. On dung of rabbit. France;

rare. Distinguished by its size, its spores, and its conical and

coloured columella.

Illustration: Fig. 108.

3. Pilaira dimidiata Grove, in Journ. Bot. vol. xxii, p. 132,

pI. 245, f. 7 (t-d (1884); Pilobo/idae, p. 338, pI. 6, f. 10 a-c. Saec.

Syll. vii. 18U.

Sporangiophore slender, cylindrical, and while erect not more

than 0,5-1,0 mm. high, then bending down towards the substratum

and becoming 3-4 mm. long. Sporangium

at first yellow, then black, hemispherical,

100-120 f.l diam.; immediately beneath it

the sporangiophore is \\idened somewhat

FlO. IOIJ.-Pilaira dimidiuta Grove. A, mllturefruit·
body. B, columella. C, spores. Dmwn by
A. H. R. Bullcrfrom sketches made I,y " .. B. Grove
in 1883 without the lISC of a camera lucida.
CJ. Plate 245. Fig. 7, a-d, in Crovo's .Yew or
Nolcll·orlhy FUlIgi, 1884. :\Ingnification: A, 116;
B. 240; C, 660.

Q
•
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like the apophysis of a moss-capsule (Funa,.ia). Spo,.es ellipsoid,

ｮ ｬ ｬ ｬ ｬ ｯ ｾ ｴ colourless. I ｾＭ J.t X ,3-G /l..

On dog's dung. England (\\'orccstcl'shil'c); fOllnd onl,\" once,

i\Inrch and April. Distingui:-.hcd from Pi/aira (II/omnIa not only by

its much smaller siz.e. but also by its peculiaI' apophysis. which is

almost as large as the sporangium. hut slightly less in diameter, and

not granular. It was growing luxlll'iuntl.v on a rich suhstI'atulll.

lIlu,tration: Fig. 10!1 .

.,l. Pilaira Saccardiana )!Ol'ini, first Illentioned in Rcadie. Scss.

o

o 0
0

rOO 0
(J 0 a

c;>

9

G ,( •

A

'ffiffir
FIC. Iln,-i'jll/im ....'acwrdiall(l :'Ilorilli. A, fnlit.!Jodies. spor

ftng:iophorE''' 11I"nlwhed : sporang:ia Illatuf(>omlnow hanging
do\\-n. B, n bran,..hr-<! sporangiophore jll"nrill,t! two !"por·
nngia. 011(> ill I'id€' dew Rnd the othpl· ｾ ｮ from aOO\"(',.
C. a f'poran.c:illln niter dehis('('lU'c; g. swollcll jelly. D.
optical ｊ ｯ ｮ ｾ ｩ ｬ ｬ ｈ ｬ ｩ ｬ ｬ ｬ ｬ ｬ section of 11 sporongiulIl. ｾ ｨ ｯ ｷ ｩ ｬ ｬ ｧ tho
:"pores And lh(' colwnclla. E. tho <:pomngium has I?onc;
the columella remains RIllI. ahout its ha"c. cnn he ｾ ｣ ｮ a
$relatinous snbstrHlCC dcrin·<J from the litll1cfaclion of the
inferior ZOllo.: of Ihe :"porongial membrane. F. l'pOfl"s. C.
part of a sportlllgiophoN' who8C spoN\lIp:ium had nOl yet
ripened; in tllp IJl"Oloplu,,:m at·p IHlIllt'rOU8 cr:"stalloids
of lOllcorill('. {'opied hy 1\. H. H. Buller frolll )Iorini's
Riccrcltc in/orno uri IlIIfl IWO'·U fl.'T/llfI Ji Pilaim. ){aguifi.
cfltion: .\. Ill\tllml siz(': H-G. 1I0t statc'c1.

R. Aeead. Sci. 1st. Bologna. 1!lrt4. ,,·ilh plalc, and then named

P. Saccardiana in .Jlclll. H. Arend. Sd, 1st. Bologna, seT. 6, \'01. iii,

p. 128 (1906). Sacco Syll. xxi. 827.
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Sporangiophore rarely emerging from a. rudimentary trophocyst

(which is usually wanting), slender, simple or branched, with at most

two branches. Sporangium globose, faintly depressed frorn above,

90-130 fl- in trans,"ersc diameter. brown abo\'c, then blackish, lower

zono not cutillised and forming a. broad annulus of the membrane

by thc gclatinisation of which thc sporcs arc afterwards set free;

columella shortly conical, UCCp-\+jolct in colour; spores oval,

7-10!..L long. hyaline, but with a smooth pallitl violaceous membrane.

On dung, in the north of Italy.

lllnstration: Fig. 110.

5. Pilaira Moreaui Lillg, in .. Etude morphologi(IUC, cytologique

FIC. 11 I.-Pita ira MOTcuui Ling. 1'0. I, young spornngium. 1'\0. 2,
mAture sporangium, !.'{len in moist. air. No.3, the dehif;CCllcc of the
sporangiulli undel' the influcnco of water which ,,,wells its lower part.
Xo. 4, columcllno nHcr the fall of t.hc sporangium: ft, in profilc;
b, from below. Xo. 5, sporcs. Ko. U, agenninnting;;;pore. :\0.7,
a germinating chlamydospore. From Ling Yang's £//tdc. .:\Iagnifi
cation: nos. 1-·1, GO: no. 5, 300; no!". (j and 7, 70.

et Illicrochimique d 'une nOlI\-eHe l\[uCOJ'iIlCe, Pilaira l\loreal1i l'

(ln26). Sec also Rcv. generalc de Botaniqnc, xlii. Ｗ ｾ Ｓ Ｎ

Spol'allgiophol'cs lax, hyaline. not branched, erect, soon de

cumuent, 10-12 Clll. high, 30 [L broad. Sporangia at first yellow.

depressed, when mature gloUose, intensely bluish-black, 300-JOO [L
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in diameter (in dwarfed I'ipCCimClli' only ,su [..1). IllcmlH'ane PIK'l'lIstrd.

the upper zOlle cutiniscd. pCI"Sil:ltcnL the lowor gclatilloH"':. de

liquescent; columella. flattened. hroadl.\' aduate. l.iO ｬｾｬｊ X

DO-I00!-L. Sporcscylindric-cllip:.:oid. :-<Illooth, hyaline. 18-:!o X S-lO!J.

(sometimes as milch as 2-1- !1. long). granular within, agglutinated;

chlamydoi:ipol'cS few. intercalary ill the submerged mycelium;

zygospore:, not seen.

On dllllg of ｨ ｯ ｮ ｾ ｣ ｳ and rabbits. France. _\Ilicd to P. anomafa.

from which it difTers ehiclly in its larger spores. It forllls a gall with

Gltaeloclrulium. Jonesii.

IlIuslmlioll: Fig. 111.

ｂ ｩ ｢ ｬ ｩ ｯ ｧ ｲ ｡ ｰ ｨ ｹ Ｎ ｾ Ｍ Ｇ Ｎ ｉ Ｇ ｨ ･ following li:-:t includes all those papers a IIII

books which refcl' IllOrc part iCIIlarly to t he ｾ ｰ ｣ ｣ ｩ ｣ ｳ of the Pilobolidac

and thcir dilfcl'cntiation. Some additiollal \,"orks. which trcat of the

physiology, ('(:ology. and other 3!'JlCCts of the group. nre cited ill the

preceding Chapters \nittctl by Pl'ofc:,sor Buller,

RIBLlO(:RAI'HY OF THI'; PILOBOLID.E.

,\nderson, I{.. foI.- ,. Tilt· \'alidity {Jf thp genu" "il.lira.,'· in Unin:-rsity of IO\m Studit·s.

"01. X". JlJI, 3 ';'1'1. I (1933).

B.,.illier. 0,-" Etude sur Ips ｾｬｬｉＨＧｯｲｩｬｬｾＬＬＨＺｳＮＢ I'Mis (IS.,2): PI'. 33-18. P. Ofdipus,

f. 1-1". P. fUlIgip('s, f. 11-13, IJ. l\fdllii, f. H, 15, P, roridus, f. W. P. (Xiyllll.v,

f. 17; pp.29 32, Pifaira ('(,oililii, f. lli-IS (on l\I1otl1(,1" plate).

B..'l.ker, HL'TII'y-" Xa.tural lli!'>tor,\ of the Pulyp<' Inscl"t," chap. xi, pL ｾ Ｚ ＿ Ｌ f. O. 10

(17H).
Bary, A. ＼ Ｎ ｨ ｾ ,. \'trgll,jch. ｾ ｉ ｵ ｲ ｰ ｨ Ｎ II. BioI. <.kr PiI1-c," 1'. 7'7, f. ＳｾＬ P. (l(t/ipIl8 Ｈ ｉ ｾ ｓ Ｍ ｬ Ｉ Ｎ

Jk'rkcley, Ht·\·, .\1. J.--" Fungi," in Bmith's Engli!'h FlUITt. "01. ,', ｬ ｪ ［ ｾ ｲ ｴ :?, p. 2:q

(183U).
Bolton, .Janws-" ,\ n ]J istol'Y of Fllllgusses ｾ ｲ ｯ ｷ ｩ ｬ ｬ ｧ nlJout ll:difa:\," "ul. ii i: 1'1. 132,

f. .1, JI1I(:or roridus; pI. 13:1. f. I, J/llcor ufc('olalll8 (JiS!!),

UOllof(!l-n. H. F.-"lIaudIHlcl. tier allgf'll11'iliCIl ｾｉｹｫｯｬＢｧｩ｣ＬＢ p, 128 (l.Siil). Iris

figure :!O:t, callt"tl PiltJ!.Jo/lis (f!l"tollillll.<:, rcprc!>('nts a. form of t', A'f. ilu·i.

BI-efeM, O.-.\Iitth('ilung in Sitzungsber. d. GcS('llsch. natlllf. Fr. zu Bt::r1ill;

,. Copulircudc Pilzc" in Bot. I',t>itung, "01. xxxiii, Pil. S30-3 (18'73).


