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Marphologhy ol wesieali, parsthagia. comd o und escorpores.
ﬂl!'-'!'h.'lrfrmlnuhd mirrpmdings ul eppressodia, oo dischorge ol aeospsie
il Gafeomersld ,r.l'lrmﬂ werd apudesd i snayBein | Glveine meeh anil i
enlicrs Coletmradhigm deucan ireem wis shawn 1o be the apamarph of G
plvevier, Apprvasoria] development and merpnicingy ire |It_1|:r'.||1ed far the
first vume. Haifium |:h||.1r|":i|:-;|.!uu CXITOC SEAr wie used fur isibuuring
apprvull ol asraciivin, poldid-desiige agal (o coltarng the

Aaeleronimd drr mooralvs Colferairn i Snileabaimim, ol ciagadan

pritheca. of G oelocbed, and MaCEjuusl saa mgne plus sieruse dor
caliuring the frunbing sirucsures of hoeah formes ol et s erenaiim
dish nod prodiss ihesclewmorph, & pfivmaes o anyg of vhe =edis wansl, ©
avatruetiriam anil G pfromes rodaesd oo eyiiploan m sirvhoan tivmuc
bt irolites from qoyhese g il deoe were puihopimas e sy
umilolinkiin tegyeh w mimesdlation dadee

Authrdenose ol soybein | Glveine o 4L Meie] o &
ecomamioally amporiant discase e humed ropics socd
snheropi § L2130 Sevedal Coflemoreiicfupeeapp. bave boan isolaee
feaiti sovbedns (48,1313 6], art the disensn s cadsed makaly by
i el tenterobenms srmcdiiny (Bl Amdres & W 1, Moo

Ertpmeretin phreines Lebiman and Wolf alvo couses anthroenoss,
but iy usmally Emited (o oging savbean plants al hirveat of to
suvbenn siubble (570,12 18], Colensiricham glvianes Horl i= ¢
Arwtcalin ) wies reparisl fo be tThe anumorph of G oplicmes [ Th
Howdver, Lin and Wo (B} und Tituny and Gilmas (18) laier
prsonted evidenee ol o specws siodler do Collerotric fiom
elesfrnicitvenin OFiarn wia fhe amomorph. Meither repatt pive
ditivibed deseriptions or illmmrations af tie twas slagss nor did they
deseribe appreseonal developmeil. The deseription of sppressaria
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ik one of the key chatidtcristecs tved to separurie sponics of
Codlearelriin (14,17)
. Eldesteurtiviem wans [inst described o red clover i tefeamorply
wus pnhnews (0] Tillany and Gilinees (160 bter peosendogd
evidence thul G gfvvimies wan it anamerph, but they had dilTiculie
dhizining bodh conidia o awoupoies o culiue

Lising seiectpve nedis, and histopetholagien) and pathalogizal
dath from maculation of soybenn seedlings, our ohjective was 1o
provide 0 more deailed descnpnion of ihe morphiciogy aiel
pukhogemcity of & plivdine.

MATERIALS AND METHODS

Speciod ol Calleiofrichn aod Glomesels wore inolated fron
soyhean sleiis dnd pods bs the B8 growil stage (3. Steacimd pod
tissue wis wnshed for K hrin e pipetre washer, surlogs vienbzed
i 085 MalHL for 4 min, sind i vwice o denle delonised
water: Toinluee spordlotion 8, steeillisd Bagee wis soakel i an
mlieoky pebatbon (25 0% &0 of commerelal parngeat (1,1
dliftethyl -4, 4% bipymidinium dichlernded. Toasoe wan ploced (o mols



cellulowe pads amil imcebiled ol approwimsiely  HOT relutive
mamid Ty dnder eani bisous highl (B u Einy i sech for 5=Tdave il
28

Conufial mossey from M acervul were pleked froem pad imd stem
deniie with g vterile lsop and difued (00 wlil stedile dedoaieed
water. A T -mrl anmple of sach suspensan was spread sspammizly
omwrler per by using a verle bend glioss rosd . Afver=- 10 krat 25 0
perminaning conidin dess located By wskng o Binooilas I||‘|'|'.'L|III_J.'
mucriscopeand trenstereed tp acehibed (pH 4.5] potaiosdexirose
agar (FOA) Similarly. single ascospore colunies were sbramed by
tramulérring poriiberal adre i P04

Wecollecied M2 s nple-spore olates from sovhenn pesl and stem
e Cine ol Gloseretlr visgeaden (Stopem. ) Spald. & Shrenk.
pine al G pfvcnes D0 desirmcddrwde ), and 2300 O bordeadmem wnd
orher Colletdriefieny spp Cne puliore each of 6 glhoeimes aned {
desredcrdvaty was sgml Top verifleaton o ) B Mordue,
Cammonngalth Mycolsgical lmbiote, Kew, Suarrey, England,
Three siefegted molites of & glpmomn Q0 alexrraeiiviomd o
sivbean were comparsd with O plvcines 10 aediriacd fimsir]
(A T PEAT L Inadditmon. wesubonlured Cedleroieiciuem frifofi
Waan & Essary | ATOC- 02158 | and G sdspapigde [ATOC-ITTLY on
P& amdd messuied 1he conidls of each, We coimpaced the varloos
Cerlterotrie i spp, in chftacg 1o verdy ooar sdeotefication of O
e AT ST RIS ]

Nwvelapgment of diiferenilal medin. Abusddan acervull amd
conelia but oo perthecis were farmed by ihe thinee isolates of G
glecines. from soybean wd the ATCC=1187] julsre omoosodjum
chlpride-voust ontroel gat $5Y A w bieh cosmsisiod ol & ol NeCl A
g of yeastextract, wnd 20 ol agar per e ol detomiced waier. Both
poervuli and perithecia were fermed whea |6 g ol spernse wis
ndided 10 SYA (SYAS) Feriile porithecia, bot nog acervils, (oimed
ot weidilied PEMA, and a few aeersuli formed oo corpmes| agur with
dewnfoss (1T @) Ly CM A& Cabiire cobsr wig determinod unng the
Midpway bk (0 1L Westudiod the mintionsbip af O gfectmeyoned
dearrietivem by cultorimg ke nime smgle-sspore. iacintey ol &
i (0 dewbrneritiem | and the sokote of ATCC-11ET on the
dellereitinl medin

Ascompore discharge. The mochanism ol ascospore discharge by
inailiiEs ol G g'l'l.. diger o PRI andd SY AS wais determined in the
laboratoey. Fivd calturs per ol were prowr an dach medmmm,
Culture plate covers froam ench malaole of 0 glyenes on PDA gnd
5% ax were seplaved wieh culticee plabe Bovams.contriming denle
LA -Or 5Y A onad Werd dcctired around the sesm o with cellyphung
tppe. Cubures were incobated under comtinooos fight (4040
plin/m’ ) soc) for 48 e a1 26 O, after whisch culiwre plikde haliits
wern veparated from colones of Gl romes and exammed ander g
mrnoalar krighlsfiskl microscnpe for geraminaling Gecospaires

To determing whether & plyciney wns homothallic or
helerothallic, single-ascnspare lines were grorwn in dual swllame an
FEIA or Y AS Ineevoral vombinntions and incubsiicd eacher under
cominumes Muorswent gt A0 g m aec) wi 13 hr ol
aliermiling dark wrd leght foe 13200 days gt 26 O

Taschijsan’s shde culiore techmgaoe 115 was meed o siuds
spprcisonal deyvelopment of {ha molates of & glrcines Minaelial
phuge, or comdil orascosporee soy pensiona, woreamed 18 inoenipie
PEA, SYA or SYAS agpt Blocks b inlplasie Coliuesy weee
imesd el wesfer 12 4o of aiternating bgh for 2, 70, or more deys ol
6

Seedling inodulatbons, Seedlings ol the soseeptible soiboap
culivars Amsoy, Carmay T2, and Wilhomy wereinocnlpred whale in
the V1 grisw i srape (3, Asuepemsinn of conidia or segaspore (4-5
|0 eella per mullalites ) af the three (solnies of G ;n'_'.n tred ol Lhe
ATUC ) 1R snlale sas wprased wiih an atiimeeer opie seedimgs
untkl rumafi. Three seedlimgs im ench ol Tive pors weere inocula e
andl wregual mumber dprayed with venle deionieed walee served os
continls. Ssedlities wore inodbated in e el chamber dndet
plierpadang dark and ool Toorsscent light (280 g Ein'me o sec) i
2= 0 0L Aller b dass, el werd plicol o geeenbiouse
hench, and development vl acervizli and perobeea wis mamiliseed
Adier Fidpye. sbem wectnbie wett escmed Trons seedlbnis. sifluie
sipplved, Ercnled wih poroguit, and  mopbatel G deicrrbod
meeyrapdy. The expenmeonl was o sme three. bimek

|ll1ld-|llll|-|.|l|.||.1h:|l atkies. Hssiopathologiedl spidies of seervuldi
and peritheca ip st were cosdusied by tsing moculiied keaies
from the ahiave e el thaue contoming ogeevali and o
aetlUecia wids eicresd, foved informabdehvd e gecdbe ol SO et
aleobml (250 v v for 4% iy, dehoyd roted tholeriznry bulylaleohal:
amd embedded in pardllim (Maraplast; Sherwood Medicul
Imdusteien, 5S¢ Lantis, MO containing 0.8 o % beeswan wnd
Whgred through cottop] Paraiie sfoiong | -2 um thick sere
stmined with wnfranc st light greon and moenied in Cannda
hilzam |5}

RESLLTS

Luliural eharncteristioa. Uslony digmetes of 1he nine sivvbean
ieolztes and the ATCC-] IRT) inlacg ol € deadetetiviim peachicd S
i 0 e afier 5 days on PIvA a1 26 O (Fag, 10 Deponding apon
wislate mnd cultiore age. cobor ol mryceliem varicd Tron ssTawhermy
pink io corrob red. Perithecea were spirse afier W13 Quye grid
zcervili rarely Formed on P15 Whes pessont, acervils jmaally
devedoped peur (e mmddle [ofldes postizin) of the colomies

Calomses o] C. aferrear pived om O M A were coloeless o ol l-whie
and produced few aeervall withn 24 hr op 5Y A They wene off-
while with Bhundant neervuli, nod produced  cinnamonscolorzd
cridml mnssss (Fg, 1000, AN sobstes prodoced abandant acervid
and eomidan when coluired an 5% A and ©MA under continuons
{lnarescem |.E-I'.I wl 2R Cobeord on SYAS were similar to those
an 5 A escep) they grow more fapidly and hod lewer acervili b
s perihetia

Al naliles printoced peritheciaon POVA ond SYAS and oceivabi
on CMASY A and 5Y Ak, Cwrvedspore O prusdarum grown an
P&, SY A& und 3% AYS wlwioes proaduced abundnni neernall and
calrved spores
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perithetu o G gfvromes deseloped on all seedTuag mirs (Fige 1A
andh Bl within Jduysalicr surface sigrilizution, poraguil tredloese
Al pcvibbid s nn miaial <liambes

DESCUSSION

Uit 5Y & o mduicr magomum gporsligon of © desimiiim
aid SYAS Tor peoduction ol aocrvall and  perithecio, tic
conneibon between @ glivimes and © deveneiiviem wils
eatubliskied oo the [inst fime. Thue, the suggesion of Tillamy and
il (160 was eonfirmed. The conldia of e =alaies ol O
et v o PDVA, inclsfing ATCT-11471, were lomger and

naprrower than thase of © redfofid 1A TEC-22358) bion fell within thi-

runge ol comdind wee ol G #fogalara (ATOC 1781
Meavurements T scervuli, conifie, und setae af © oheirvusnivm
agresal with the anginal description of O'Caes | 10)

Early workers (28,18 naslared and grew 7 alvepmes ondvan
LA, oy which the Tungus sporylates podrly of nol atall. Lin and
Wi 1By menjivnesd apirse pecithecie production an PDA and
production ol wcerinl in @ socross e medivm. Secroring and
ddlerenees o amounis of sporulpiion did nol necwy amony the
imcintestented alihpuph the boe been repodced 12 160, Clilvon {2
riobid Phal cublisees which had ngt the ahibity to producs canidi on
TOA produced comdin on adtolived red clowd steme We
ailuwiied the production. of soervill aml er petithecin By uslng
PLRA, 5Y A o 5Y AR

The snamorph of {0, glveomws, ongmatly described os © gferines
Hasrs (Th, whie ladir found 1o be O aleetraciivien | 1&), W deséribed
uppressoril developmant for the irst me The dppressorial slse
amil comidin] lengrh of £ @evirarciivann b8 siemiler v thosy ol ©
finieirnaifrarnem (Suscc. & Mogn) Bro & Cov lowever, ©
peprrenisiviany anil O Wealemyshianum are differentuisd by oolisral
chimpaeied b, eniadia] widoh, amd thew respecisve ielesmaorphs
horrdue (Y atated that O Fademun figauem grows B0 mmin 10 dave
412724 Coa I'DNA and beinigially proe, sagidly hecomning dark. 1
veleamaorph s & cimgaidara. Lelvman andt Wall | 5 &n0d vion Ars 117)
noled that the petaphisoic feriibecs with cyfindrmce] shor
auitagerren of L cingeilera sepurute i from G, gliocises, which o
dpaniphysse peeithosio with ollonioad, loog wdospoies (7,5 18

Chir measiuremenis of perithesia, isl, and oscmporesagree with
the nripmel dewraptenn of G0 gheties by Lehman and Wall ()
Huweved, Hemimi 81 ndicaed the origina] descripticin was made
by Man bn faes, thi work of  Hemmil (30 dealt only with 1he
Caodipratricien scae, Therelare, the wleomorph slsowld be
(efemerrlly plvctmes Lelman & Wald, mstend af & glvmimey | Hari|
Lebman & Wall wp alten cmed £13),

Cvrdbragrricfuedr destene titvanm wis pecepied by von Ars i 17, wiin
recugnuil G plvdines as o wynonym ol 8 ofmgalara (18) The
nacnapre shnpo aid sies ol the soluies ol O, glroines thot were
stiiliel, bpelioding the ATCC-1 TR ikolare, were |omger thap e
of 0, rigbaeira AATOC-13740 ar as hne Teen providimly reporeed
T Apnmphvaste perithecl and allanioid sscospates are
usl s dillerentinl clharacters other than size ol astovpores, Suto
&} did woio consder © Medregeriveen oy g seponile speoics of

Cofieroc i, He protably thoeughl of i & @ svnenve of wi
anwmarph ol G el

Aderyuliand perbibecin of &, glveime lreg ey form om lepves
petiales. pods, aod siems of (eld-grown soybean plants in lilinon
The fungus rarely causes necrmic lotians on youbng atema; ey o
moee previilenl on senescent plast purs amd o soybean stubble
Cmly u fow meerotc bsions developed on seedlimg l=ives alier
inoculptinn with kigh conidial und) or Sscospores suspensians inp
mia] chamber, [0 additfor. & glvcines prsdoces o avmptoma L
si¥hienng find sporskates in natre when plans o woder sinks or
nching maturiy {8,021, However, the hengm con be ind soed 1o
fanrmm its Drwnting dlricctores: by trenting surface=terilieed todues with
parasjust 1), The rale of G pfveimes usseybean unthracnose o o
chear, The bungus con cote disegve inalfatin (4) and was reponed
o cnbme doesa gi sovheniy plonty maore Lhon 2-soo old {85
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