
' 

SuNel/ of' i'tL'lgal .fl.ora of any o.raa 1a ·a VEley intorestin~ 

am 1nf'ormat1va aspact oi' rosenroll.; Tb!s is a basic naeti for 

ani/ ldnt1 or planning ot reycolog1eol and plant pathol.og1o&l 

resoa:cll or similar suoh work. Tho t·lortllern part of 11lost Den~nl 
' \ 

1G oh!lraotodzod by ol.f.tlo..t1c vad!ltio:l anti rlehn9as ot 

ve~etat1on •. Xha ol1mat1c and vagetnt!otlal peculiarities of 

this area. aro ":OtY-· attractive to undertan:a ·a rascinat1ag toz,tc 

or fQdoaron ll:ta : suwey of fungal f'lora of ~lorth Bauslll, 

.. - wb~ch ~llen conpleted u!ll be. n positive contribution to Sc!oooo. 

1\ov!au of litoraturo 1ml1cates tilat tha stUdy or f'una1 of :iort.~ 

Bensel ~ras 1n1t1at!Jd far back in 161!2 for tha i'1rst time b'/ 

J. F. c~ l'lontagnQ, who vor:tod onfolvstigtus. .nU~;tlnteAAle 

Hont. 3ubSOl1Uentl.y maey vorlror3 wor!mil oo tile difforent groUDs 

of f~i _or tllis area. :lamaa of some tllaao workers and their 

maJor area of work nre given belo~. 

Du&"ing the period tro:n 1655 to lBS-1, I~. J • .Berkeley 

( 1856). worked on ,'\gnricus ellig,Uatgs .Eerie., A• s1lyo.tig•ts 

Sclultltr., Arnap1tpqs1s WrkgJ.gy1 (!:look. f.) Snce., Lt.. 

arloaAAm (Dor~.) Saoc., A• tJi!ga1is (.Bark.) Saco., Armill.Ati.n 

ndAA!iJhQ. l3er.:z., A• dic!mnglla Bark., A· dUQU.gata l.ler~t., A• 

hormns Ilerk., A• Ql.!lt1oo1or Ilork. 1 A• ompityens llork., Bolatuo 

dmlglgm;~ Dork., .12• .u:rtal.!,;a Dorlc., Ji• arnoilensta Dark., UPlsarip 

chilyhoa (Bark. 1u l1orb.)_ Cooko and HnssEle, CaJ.ggem 

Agbnsrolmslo Dettc •. , Cl,ltggyhg inggn:trua Derk., Oo11Vh!Jl 

.antitvpa ilerk., .!t.• ga.mptodosJ.A :eor!t., ~· naqipM liook. t. in 



) 
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whaptnos D&rtt. • S.• .x:n*"n 
' ' 

gwJorbwJ4n nerit., £• .untr;uu$ 

Bt.u:k., £.• yglgttpGg {Curt.) Fr., QQgrlnua goma,tua Fr •• g,. 

b®kQr1 Bark., £• !U:tllom!JQ Ilork., pa®§l.l.l!l Jimpq,gnsls Il9l'lt:•t 

Q.. ·~1CJJ&AAidaa. Fl' .• , Q9ld1nta YeNieM~ (.Scnw.) cas. an11 aot., 

~!USWW3 9JlS'toQQ11Ulll D~.rt., li• ..:QJ.tAtil Hooke t., EJLdii 
' ' I t · 

ll.IU'§fMl£gmls Vo~k·, l.?mtolp§ f:imw;•r!mfls De~., [i.qtnUQI 
· · I· o ' • • l . I I , ~ ; . 

b<W~t;iSQ, Fr •. £1nmql;g cjlcy;ll~rn!cO!l Do~k•t e ... ljl®Mgbal.s ( Iloi'IZ•) 

, Scoo., ,EQl!lf,lll adaml)ii1nus 03tu•k.) ~oc~•t £• i"D,§rL'li {!,.) Fl'•t 

,e. JiQilU Joo~ ~ ~1ont., Gal.Qm tg~rkLUU t1ussae., ~· wr.wa:n 

(Sclli,Wf.f,) Fr., li\~;ngo~g. ,g.smbi®tflt Fr •. , !!• 4£ll..Wnr& (Fr.) Ilrea., 

UXllllbolUa gnpt1u~~ Llerk,, Ux<A(¥m CQtQU,gtgap Scot,., !!• 
QlllrUI!i ~r~ •. , 6a'lilQ!lfolla Mlll!im12~0:1tQ (Dork,) saca., ;LuQOgpNQa 

'' 
~ow::~\m!Q .Earle., WAmg!y~ Q®QQSi»s Dar~., ~QJ:U).i'J:s U~&l'.')!i!Wl 

Da~k.,. ~:&ycena,J.1.W~W-\.t.G I:orket ti:u:eg!a XllQ!fhgphylie :Bork•t 

bl§Uqgrl.n .sprugaG Dor~., (ltadga fl!or1!~ill.ens1; (Derit.) saec., 

PAQ•l~ gonghntu:;; li':., fwt!lifl!i g&u:gsitia Botle,., Pmd.llue fllnr-3t!ls 

il:lO£t. t., 2.• 3.!,llqlltlt<-111S t-<Jl'k~, pedne ,tmrant.ia Pars., Phol1_~:f!;a 

aurl,)tplla ( Datsob) Fr., e;a,utr.U,JS' J2!illllnbinua 1\iltlte t PolgpQt•3o 

graiDodts;,olgr Bark., ,e. erarmmt < l?ors.> Fr.; .e• M~IitnlJ.n Be~:t;., 
eoty§Ulstms olomt{atlla Der~t.,.P • l!gnqt¢os Mont., £• 

nilq!l@rtapsis t1ont., £t;Qoatmm!l grps~Jn., OJGrke) Dood13n.-, 

i!Satb:!tll P~QSAA!lll Derk., f.b1&t!li aqoot;a t!ork., frgogtt1a 

9mat1QQ Fr., 51WU>tl"4f.rsutum (Will<lt) Fr., §.chf.Zo?hyllum s;an® 



' 

' . 

'jl'pJ.VA1'f.n $hWai.teoU ilOOko fo, .'.:jarotgp CAQt!)&reJ.J,QideS Berko, 

Avlpr!n tabaglpa (IO.ola.) 13al'k., !ledntmig mw;wUs (Borl~:.) Saeo.; 

and Fo Curroyo (181~) on H&xggonia !SgnH Currey-, goz1z:o, G!lgj,pttq 

Pars. 1 Xvlar!a .t(lbrn:;ioo ( Ktck.i;.) Bark., Fgm~g melo...']oporus Mont. 

1"roro 1886 to l89lt A. Darcley ( 189-;>• 3.6:>1) worked on 

AfJcMium JJ3W l3atcl01t ?llaplniostal.g s;lnrl"'®Q (llarelay.) D1E!t., 
. -- .... -----. . 

Pngetn_\G n1t1da fitu:clnyt ColQQSQOrlum ga.11paoUlae (Pors.) .!.ev.; 
. . . 

M. c. c ooko ( 1891) on. tlul.g{l.r1a AAgl.yhin ( I!orl:t. .!.n Uarb) cooke 
.· . . . 
and Hnsaee. ilharo na from 1898 to 19121 a. Huoao (1898) stooiod 

Hvd®; ggral,loldqs scop. 1 Galg i:w h!It!s&UU ( Mossae) • \>l or:kor! \o"ho · 

wodtoi.'l oil tho difteront sonora wld spooios of flltlgi during th!3 

pa noo: !'roo lS99 to 1925 aro -, · P ~ · D 1otol ( 1899) on puqgtn;QJ;<:lq 

el.apklilQQ (Dnrelay} D1ot.; I?. ilennt~s (1001) on Lysgmmlon 

· fAon~qtum ~rk., J!o],ygoi:uo cromgricqlor P,erk~t Otemum bf.rsntu; 

(ii:Llld.) Fro, n_. p•tr:mcgnm Pore.; Be P. Bydow (1902•1921:) on 

PVi:oWA .o.ow.ontsa lleri~. nl'.ld Bt·~, Jlrmio xonoaot'!JlA Slfd•; G". \iJatt 

a.nd fla lio Hann ( 1003) on aectrli) o!nnal>ariM ('i!Oda) Fr.; Po £\iatol 

{100~) on pimciAAstol.g cl&rlshma CllllrOl.ny) Diet.; c. G• Lloyd 

( 1904•1919) Oil E®;ta sqoox, rloos and !iont!•, GS)Qo:igma luoiau:; 

(Lflyss} Karst., ?ol,.i>oriJ!i .e:Ol.YU\\'1 Gcbw., ,£. pgouoihl..l\i .nerk., 

folVQttgJi•,ti SlQM!lt!l§ Be_111s'., .&!• U.erwides f~ont. t !!• &;ntQcioog 

'tiont•• liHiQW® hlrruJt!l!IJ (liilld.) F.r.; a. Po 6ydow 8nd s. J • .Butlor 

( 1906) on Aonnt!lq3toma vat. tit (Gyd. and .DutlGl').' Aog1!l1gm mad 
. . ' 

Daroley., Aatar1M iQ4lga Syd., C!laatothjrrtwn 3wantcgjj! (Z1m:aa) 



.Doed1Ju., QrAooqaot!wn .s;,gmDPWllpg (?era.) Lov., Uyr!rm.,t•trn 
I 

4nrtsw1 Mont. and Uarrt., }t!ilSJtrla. QiPQ@M:rtoo (~odo) Fr., 

PllQaMt'llil AAfllp:l..®imw Syd., Uvtiom~ pserio?ll (Ptn•s.l Fr., 

{'lpba?rolJ.n rosiP,QDQ. S.Uia. Wld 8vet•b., Mgrin .tn.I)MiQtl ( r.ieltl!) 

Yosb.lno ggtUa:;o orwrtQ Syd. and Sutl.ot; u. a. Mann ( 1900} O.'l 

Bxoj;ml!!1dtgm w;;;aaa l'lnsooo1 H. lh ll!Wror ( 1906) on S1j:;lsgllgldntltil 
. " . 

. woa (Scbw.) fiant:o1'; P. ~iatol ( 1005) on r'Aod«Un.?J_mrJ. nuroia~r; 

!lWl u. f. Sydow lllld E • J. Eutlor ( 1907) on Mc1cl?.•w god. 

Darclay.; PJ1Qq1!l!.a J,qazqtl Syd., .e. mglpaH P. Hena.; P. D1otol 

( 1907•1910) oa enccingg\iPlo cJ,nr7sl0® (!la~olay) D1et.; W. f1c>\aG 

( 1910) on ~gbAs.tdf..!W VQ:tM!.'l ~:aasoe; F. :i:Lte1asen < 1911) on tg.yu 

.s.aoo& llc.lGS and l1ont., fHmmum hi£9utwn ('dUla.) I~r.; u. tulfll"l. 

Syaoo and 3. J. Dutlor ( 1912) on Mc141•Jm Dil"ol. Dyd., A• 

vew:uqrioo Coo!te., Goloonpprf.ua Qflllll}!lfilllml Vars.) Lov., 

f:!;ot?naM.~W?J ggxens Hoosoa., ,ll. q1ot1dla ?. llom:~., .!• .1Q111cuw 

syd. and Butlor., ft3cQ1!1J.Q .::2ac1lo~ :1yd. and Butler., .!!• 

P?\1DU'l43rng 3yd., (nqg1npatoJ..2 cJ.'lt'i)laP!l UllltQJ.ay) Diet., !1=!2 
dioscoroM Co~.; F. Thoiosea (1918) on ,&lnQthoQ\jQ!l!G :smtttU 

(Byd. and Dntl.ar)., 119l.arp:lSQ~a ra.?.1enU. nttra, A. ~~.; F. 
' 

~ne1eson ( 1913) Otl A~U-ol'in!l .11111cp, SY'i•t Fomgs §!trw& ~1flC!h and 

Hont., Ll:&.QX.doUe p!golor (?oro,) Uoolnel and J.1ts., i!,olxroat!gt!)ll 

tu1Jnc1Q'JQ t1ont.; c • G. l.loy<i ( 1915) .on ieolzggr:ml bQolrogJ. ~:.loyd•, 

Bntlor (1916) on &;0Hgtgprlc!l!m glprOOendri Diot., p1nemMpgr!.nm 
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C'WQI.:! De sm.,. il• tnb!lQ~® Diet.; ~ • Potc!l ( 1911) oa Myt!aa~IJ&'a 
qur!n!tl. Mont. arui'Dol'll:,; CO: a. Lloyd (1917•1919) on pw:U.nf.{l 

yarnioos~ (Sohw.) t;pc~. and dol'lot. 1 a. C. 'lnnstall 0.9l.a) on 

rlf.ictr1n c!nMbnrinB (Todo) i"r.; £. J .• Dlltl.&r ( 1:a1a> 011 

fleObggidl.u!Jl YMI'.IIlf.l t-tassao.,. !Jat•JHpn. ZOMtn (Lov.) Snec.t 

" 

Fr., ft •. delient;n {Fr.) Bros,, kll:ialliA 1ptoat1m\los (!.1erlt.) llto:h; 

s. a •. nose (1922) twmatny !dom Dose; A.. c. 'Zunstnll aai s. ~ •• 
.Bose ( 1928) on BJ2?Jns1d!w:J X'l'ens Hassao., li• uiarl<l1s P. fiooo., 

E• ~S.C® uyd. a.rul Bl.ltlor; t •• c, 'f~tru.l (19~) J).il UolfiQJ.lo:a 

eontJta (Lov.:J Sacc., •\• c. Tunstall. {1923) ou ijgc;tr1!l cf.nnejlt~rlua 

('.l:ode) f'r.; w .. a. !1UJ."rlll (192'1> on Stgrnum hi;:rmt71 Olill.d,) Fr.; 

<i. C • :t:unstall { 1925) on f:xgbgsidJ_gm veltt.lDfJ t1nacoo • ., [jegtr!ft 

cinn@O:rJ,no ('.i'oilo) Fl"e; 'X. ?otch (1925) on f!ydWJ!Q dl.yu; Earl:.; 

(~:.1~. ;<\ 

Ft•o:n ( 1926 to 1933) Ae C • tuns tall ( ll)27) on ~xqhAUd1PO 
wpmna Haase)a.; P. Dietel ( 1926) on ?IJcc1nosM1Q glar'{lanq 

(Sarolay) Diet.; li.. Hafiz itllan (1928) on qoi2•~3PQr1•tm COOIJ"Q.Ulao 

(Pors.) !.o•v.; •'- c. twwtall (1928) on crpctr!o. s1nne'lla£inn ('!!O;!GJ 

Fr:.; s .. ~~,. Boso {1919 .. 1928) on €mil adwnan~1Q!l§ (Eerl:.i snce., 

i!.• ~Jrns {Jungb.) Cunn., lt• tpstiJom:w L.e'v, l• lt<rP?Ags JO.otzsch., 

.E• mglanopgrm:s Moat., _a. sen:m Uoos a.'lt\ Hont., Oang:lemq lna!dua 

(i.ayss) &nrsllo, .2.• s®torr.nt'r.G r1urrm., Hg;Monb i\nrdt curro:,r., 
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g. ,W!l,~ Borit., .;>olymH.'ll@ -gt.rol.nqt!J§ Fr., 1!• e;!.lwa Schv., 

.e. hoo!&fil.t:\.l.loyd •• 2.• rn~~~'l!l (Sov.i 1-'r., E.• ~mtMUa. 

l}et'kot f!Ql•l!.!J!jl~t!li llsnpidgs.{-iOllt•t l• .a1lgMr19n!liS ~10nt., 

.e. tphooings Hont., !>. J • Bntle.r and G. n. :a1et>y < 1931) on · 
CllM~otJr!d,ng 3gynni;cmn (Zir.m.) Boed!.jn.-, Plt,mgrtbn (Choros.ta~) 

.cnntJ.J.om (1loyd) .13o:Jd.1J.t.1•, Lgnqqaenricus Mc;orlatua (Scbaef.t'. 

ex Fr.) Sill30r., k200HM M1Mlgr (Fr.} c.unn.,_ H"s:w,sore. 
. . 

Jilu«nif'4SU (no1•k. ai'Ad Dr.> :lyd,, PolyporwJ U~QdSnlf Derk., · 

eolysti,Qtllja QlOQ\j'I"Jj:!!ll Boric., t W•-TMBQ drt001;.t2~ Dork. nnd cure.; 

u. tlyl'.low and J. ii. !Uttar (193.5) on !:f!reosnprn gMnog®U Fros., 

£'QlOQ9Qt?l,\nt!l Xrult!Jgzyl,l Diot. Ofll.l 3:Yd•t. f!!tQPin\.Q Qjlj}•P!i!jA ~l"ko 

nnil Br.; l'"· D. llo~dl31l (19:31) Otl eo;toqtr®a !!:r9!)Spp (!Jerk.) 

Bosdijn4!; 6. iq, .Bose (19M) O!l £"911119§ glbg;ardglltnD (La•v.) 

t:oolto., J.':• .J?lnlqola Fe., f• Jcl'!gplor (rlurdll) Broa.; PqJ.xoorus. 

autlcplAru (Dull.} Fr.; ~1.l1ittra. (1935) onCe!?h!!J.lqsporJ.nm l!i.li>·~ 

s. l'i• noao (l!.331) oaJ~oJ.y;potna _entisml.nr1m (DUll.} Fr.; D., B. 

l~W'ldltiU' ( 1938) on qMetf69tllV:d.!J!!l anvpgtcU!ll Ct.!tn~JJ.) DoacliJn,i n. 
Byclow ( 19313) on UetLlQ'W gg;mlog!l!g L.iro.; .a. B. Hund!Wr { 19:n) 

' 

Daring tho period .i.'ro:n 19\lli to l95St I?. J • .Sonvol.' 1<J42 

worirod on vJyoooa .z1!Mlll1#2Q Berko llntl Curt.,; D. B. ~1ntldltur au<l lt.F .. 

ll.hanwalln ( 19<12) on R<"'at;rnoti& elnstiMlq L~ • iienn.; A., K• H1 tta 

(1;'343 .:1: 19-14) on tlftl,nt!!q!i!Wll!l rnninntJ. I'H.tra, .A. ite; n_. Bo 

Mondkur ruld H. J. '.l!h!.rtnnlnohar ( 1946) oollootad nnd s tud.1od 



Fomgs durtls (Jungho) Cun_n., Polyporus girct,na1(ns Fr .• , £.• 

radlatns 1(~ow .• ) Fro, S trobilomyq!is l)al,impongonsis Bose; 

s. N, Banerjee ( 1947) , on Polyporps agar1a!J§ Bark., PQl.Ystictus 

e1gnr:a.tus Bark.; (i, c. D.aCosta and B. B. Mllndkur (1946) on 

.fllvllostlcta pirina l;)ace.; u .• s,. Pavgi ,and B. B. Mllndlmr (19,18) 

on.Ustllazo:mavd1s(.If..o}c0roa.,·.!!• oparta Syd. and. Butler.,. y. 
raha.nllorst!tioa. Kuehn.; :r. C. Roy. ( ~948) on NXS§opsora thwe,itosii 

(Derk. and Dr.) SY,:cl., .eenicillium expapsurn Link., f.a -ttalicwn 
\ - -- ----

Wehmer.; K~ B. :aaper and. C. Thom ( 1949) on Peniclllit~m ex:oaasum 

Link •. , .f, ita_1tclll!l i>lehmer1 Do ·L. Chona :.mCl; R, L. t·1Unjal ( 1950) 

on ~tyriandwn du;=1aei l·1ont. and Bark.; G .• H .• Cunnigllam ( 195Q) . 

on Fornes dgrg§ (Jungn.) curm,,, Lenzite~ .lm2.c;o1or (Fr.) cunn.;. 
B. B, t<iundkur. and t-1. J. Thirumalacnar ( 1952) on SpaceolotJlega 

dinebrae 1-iundk., Ustilage ma.ydls (D.c.) Corda., y. nepal.ensis 

Liro., J!. oqerte. Syd. and Butl~r., !!• rf1benhorstiana Kuehn., 

.!!• tqharsmliformis Syd,i K. Ramkrishnan and ·r. s. fiamltrishnan 

and C • V • SUbramanian ( l952) on Leuggaflarlcus excoriatU§ 

(Schaef.'t:. ax 'Fr.) Singer., §tereg~&loeocystid,ium spadioil!!ll (Fr.) 

Rick•; K. Bagclli ( 1953) on XVlatia hyogxylon f' • tropic a. t S. K. 

Roy ( 1953) on paadeJ,ea s9bsul.cata Bark. & Br.; K, Bagchi and 

Y. N. Pur! and B. K. Baksai ( 1954) on Fames pinico1a Fr., .!i:• 

Senex Noes and Mont.; Y. N. ·Pud (1955) on Fames pinlcola Fr., 

E,. senex l:lees and t4ont.; B. L. Cl1ona and a., L, Munjal and J, u. 
Kapoor ( 1956) on Phyllosticta ste rcmUggh T rav •; and on ( :1.957) 

on Sevtoria gestri (Hont.) Sacc.; V. Agnlhotilrudu and G. c. s. 
Barua. ( 1957) on Klltilakesons1s mac;aloineae Agnihotnrudu and 



• 

Hention mny bo oodo of the 'iiOr'lfars Wb:J worlted on tho 

funalll flora or ,tnia a.ron duritlZ 1053 to 100·7; thoy cue :- n. r.. 
l·lulljal and B .• L. ChQ.na and J. fl. Kupoor ( 1969) vorlted. oo , 

r,sgagbyta rhQt ~ll. and 8;.·.; Z\• t.. H!lnjal and J. rl. Kapoor (1900) 

on C ogl}l,1ojlolgg bQW,tQS.tt'o!}il1ll;l D r.!ehsle r; and on ( 196l) on: 

ltXQ:t.Wl§Qm Qoly:lo;U.1 (l?a.rs.J tlagn.; .r. ~l. !.tapo()r and a. s. Gill 

< 1961) on ttmosbggral.IL s;in!lllfl.9l2Ung~ Co:.>ko; Xapoor n.'l!l Gill.; 

i?~SYllk ,_url 0. P. tH.o rn ( J.9t?S) fgce'ni" co;-pm.J,lill var. aven~ l;;r!.itfh; 
' ' . 

K. S. '!.'!lind awl !\nrllllil Sin-3b Wara.itCil ( 19$'.\) Oll i'm~ba Xfillliflf'Q. 

Pers.; 11. P. <ill.nzll and l'l.e s. !.)SV!;lt 0.965) on #ftigt.y baw,:M9\JI!L§ 

B1ngll and Pavgi; ih c. Dnoo and l\~ s • Il1lgre.m1 ( 1900) o.a 

Hoofro ( 1900) on tJPM?S.!l!lM r1Q rrmyd!Q (? ~ Hann) :ilano, i.~nyalt and 

~tenfro; s. r.. BauorJoo (1000) on fc!.J.' . .U.pm ap.; K. s. 'l:W.na and s. 

6. ;>at too ( 196?i on O!Q.y~ .i,nnru:~a.liA W-oin. 9 CJ.oXJ!JJ,gop:;iQ 
• I 

m1oot;a (1'~)1 Co:rru.H.·., tigtlMpla JHJh!li\llolg>t (i-'• Haxm} Cornn; a.n. 
coottopadbyey and ~. "• Sengupta ( 1:107) on Fmuu·!pm SQloot (fiont.J 

•\PP• ooa tiel!; J. Q• 1\apo:>r and h. :... riunjo.l ( 100?) on HsUoim 

rnbl.fjUQ Haust •; ~. fi .o O.bosrl, n. C • Pathak and ! • !ewar1 ( 1067} 

on 9!JdQQQ!.li1~lle mi,i,tcam (f>olh. ea Fr.l S!nga1•• 

r,gnin dttrin,e tile par-loi fro:n 1966 to 1981, A. ~. f..nr 

ar.d x. P. Pal < 1956) worll:ed an ApeQb;ltUl Ue;natll1s. A. and s •, I 

ASconhflWlQ st.r1p!;jtUi :I!hi.nd, Cash an;! Singh, (,iMU,msmh ,R•.);)d!l!)t'Oil 

{Cooke) Doud, 1l.• staro9reQ \Porn. ex rr.), 5.4• tbtJ:WMloidfJP 



(Alb .• <!l: sa~w.· ex Fr.) noun., ~roru;ueuu neHOM . .;acl. n.:. & cr.) 

Boudat a. Me Heddy { l;9G'l) onl•!!iQQ!lQra mgntarrQGt. Saca., ·~l.MUQ. 

QiMAbndnua .(Cda.> 5o1nlto. S.'Ilentll.; i\. ~~. Kar nnd H. Ho:linl 

< 1.9sg) on cam®ailm ooon1. 1\a:r IJ: Hondal, ~. Mt'ldgf$::eMLs !fur & 
. . . . 

!1oniial1 ~. d~glipWs;aq Ka.r & Hondal, G..• digaUtaq KAt' <i: Moll,dfll., 
• • 0 • • • 

Til:l.rul Qnd Hruneit S1ngb. ( 1969) on &ll.qt!.nm h~maleyens 'thLnd ·!.l: . ' . . . . 
Singh, uamoort~ SH'X'ali:W\lrint;), ':!!bind & Otnah, ·f<.!t§trqab. 

Jli!jlinl.qton1g, '.rllind & Uitl'Jh; K. 0. 'i:hind and o • S • hat tan {11)70) . . . . 

on ~m.JS.room!Q indi~Gl'hind ~ 81n;;h; 1\. s., '.l?h!ni and Hamek Ginah . . . 
(1970) on ~P;;x'AAM,Q t~trprun;I)!,)G (Batson & Fr.) Dur., SiiJilonip. ,lm;oa 

(Peck) ~~cc., ~;:ntQWJ gft1nQ (liul.'e) Saac. & Trav-., W.!U:S<>J.au•m 
. . 

BggthDJ.tJ.riQ tlay1&16&i vat'• ,J.pnf:ispora t4eias., Trighog1ossgrn ,fstloy't . . . . . 

(Cke.) Dur.; Aa te. Kar and:.:. ~. Z.jaity (1970) tlQl.l)ng~'M;tle 

MDQhQl.ll l"s.ar & fia1ty, Yelqar!n owgtg:oo.rin~ liar-&: !1aity; A. K. 

!Car and M• t>lo!lllal ( 1970) on cg:mosgora wadGlJ.® iUlr ec lioildalt 
. ., ' ~ 

A a K, !tar and i'\e ? • ,Pal C l."J?O) oo Cj,bgdgp!lis t:rnnU Knr «: Pnl, 

!i.• aaroon 1\!lr a!ld Pol, Ptmngznhtls AlliUPatl var. J111ngr Dennf.B, D.. 

@4.on."'nf;l•all,2,gt1i.ms. Kar Qnd Pal, l.ag,chijQ.llgltl hlmg;lavensis !<ar 

. and Pill., g,pQtw1na. i'llcoPoa {!lort.) Kuntze, $1• ~Ugho1oon Hiont.,} 

ltun.tzu, ,ijg1velJ,n gla§;liiQQ Dull,.. ex st. Amnn, .a. f.lDLPfllU!!J Lo•v.; 

ana on, .Bolcinpasta LH'Am1M.i t Knrst. &Me. & ::>yd.), iml.eano 
jng111wm:J (PerlJ,. oz.; Ii~olc.) Fr. 1 Qasvacypl)ns tqg~c!i!M {Pars. ex ~r.) 

ilehm., ~rpat1al,a ;iWiraoiggln Dennis; and on Wyn..?AA !Mcrot1s 



:twrup,J.l!W ltclr W1(\ Ha!.ty, ,A. mre&oos i\&r aoo Mo.1ty, Jh 

gon!ti'Jopl1 Y!l!!lO!!loto, Anl£UU:'AQ-'Jtl!il moot&ltito. Dol'ke and Dr., 

GtlloorasgadP:ll lgucoaaoptd Ke1eslo.r, aprc1atlla Qrtm1co1e 

Pavg1 and Sitl!;h, ngtitllttl J.ndlQpii;i Pnvgi and Stagth; no.« on 

(1970) on $)9tOrn!l.ysti§ ·ca.ggarWh l(ar an~Ulaity, !}nomgnia 

gprm.."lliJ.g'!J.Ot:i' Kar ana t'!aity; 11.· a, Pavgl. alli u. e. Si.agn (l970J 

on Ampql.omygqs •mlsrmq.lin Cos., Atllo.;r.r5lJ.)hWi) Qnonlrii:e Berke C.: 

Dl'•t t:greo9!)qtp. U111Qilolla "r • S • & 1>amlU'1sllnant £.• ~l1tllana!i3J fl. 

ami P. Sydot~, .!(.. 9JVph7H Pnvg1 ruld Singn, ijzlindtl,)oppr!nm 

leucosgqattJ, Ka1ss1a.r, {'QQtA.lqtlo,si§ paln1m1 PaveL and ~1118h•t 

aarsioollf.\ JWm1cQJ.~ ?avs1, S!Jbld;!.!ID ~mU&ll!ll Pa.v~;J. tmt1 S1usil; 

. 

1\ar wl£1 Ma1ty, AstaddJ&ll.e m2110smao Kar ami £·1a.ity, A• QU&ow 

var. 1ii030t &r arul rlai.cy, . .:;..· gQnt.a~tgrv~!i Kar c;l(U1o.i ty; 
·" t l'flilMQls wnuisstma vnr. ma3or !tar nnd tla1ty, and on ( 19'?1) 

on iiYP~ll bav~J. VQ.r roigf®po:£1l!Jl Miller, li• !l!Q~algspQt!Jill Bpeg., 

J!• C,litil.Jw l:UJ.., umt on {1.91.!) oa SiWzPidAA agerc1c.g~ P. llama 

and 8biva1., ?hyBpabg£9Uil mlcgQJ.iQO Syel•t fllyllaCh;)ra. lgea• 
' 

PlfAtOQ l'i.ar nllll l-1a1tll'; Jt. s. ~hiod aw Harnett 131ngh. ( 1~71) O.il 

EoJ.gPoiJql.p M!!!lmsag ·rntnd aoo Singh, aymQnosc•rwnm sgM!l1JpJ.!cet!.i~ 

'lh11ld o.n4 1Sin31'1; If,. e;. '.i!blnd aoo ~. 6 • Warniteh. ( 1971) on 

n®atlG himqlmoot.o Tbio.d o.Uli rJtlraiton; oo4 on ( 19?1) on 

(Bork. o" Coo~o} Kuat~.; ;>. K. Puro!llt (1971) on ?ostAl,otio. 



' . 

ar: m;:L1'~e stay.; a. P. s r1vusto.vc:i. ( l.."l?l) on Gcl.edMsqoro. 

'rntLsgp:a Caill•t uf.ll)JiMphAA!.'UltM tdtol.$.1 (li.ostre) Potr.; 

Ae i:t• !tar alld He K. Haity C 197:.:1) QQ Appondigglol.\Q cq.ig;tmzw, 

(Dasm.) V. Uohn., AtmQto1la Ufipe&o ( i>. Henri.) Theills. Syd., 

.Lmwpnh grptonip (Stor. 2:onon.) Stev.; .r. L • .:J~reemali (1972) 

on &scoohvta oygth!llgg Cilooa. M'i 1<1uo,1al; s. Binzh £Uld P. s. 
Pandey ( l97a) on .i:leJ.sotlegrlsU.g; l,;vn:m S~h ~nd Paooo.; 'X' • :.~. 

~lngroJ rum Kenir1!t ll~oe ( 197,2) On 111'Qh<:m<@ts9J)J.a lQ4\Qi Syd•1 

r,. B. Dawoo a!ld 4. r.. K!lr .<li>7•a> on t:glqqs~or1nm bletlae D1at•• 
• 

. { 1975) on 41Enu:&!i Atarefit!!l (.Frios) FueitaJ., At;)oiflosS!.l;n tan flj;: 

ilurollli, .hh sgh<)'lPQ:JllUnrn l'illronbex \iallr., :lQgttt(iql,la ylvtaa 

(flylnrull)l')DQnnls; ana on. ( 1975) on Poi&M s;su,:a (Cooite) soutUt:n•, 

l.• .dl.X!l noud1er; K. G. tllind ond K. s • Ward tell ( 1975) on 

BQ!l!),i~UA ,aarv1spgro.; A. K. ~r and l3~o B. DilWrul ~ l.-975) on \)Sl&iZG 

dM1eglJ.1qnq C oo~e • t £• Qghlnospora ltarst.; A. Ke irar and He C • 

Chakraborty ( 1977) on Sgjlgoro9oomllg hri!MWl {Alb. n..'ld Gcllno • 
• 

ox; Fr.> l)vran:l &lb., ~ gooaioo~ (Scop,. OK Fr.) LQ!Il,?,, 

fiQ<ttidl\VStgrinrn r!IfQ;Lf,I!Tl (Spreng,) 8pog., Chlotoopl.enlgm 

agcn~>im:mil (Der:Z,) Gao.; a,. it. l'~r Md s, a:. Gupta (1978) on 

d1fforont epeoies or 7.x1u1fl; A •. rt. Itar aaa. s • u. Ghosh { l.97a) 
I > 

on d11'te:ent upsctes of :_'-'qU;;~ A. It, :tar and n, B. vewan < 1G7i3) 

Oil fG~fJoopod.gq QAfl}!}I.UID.lQQ (Por$,) hGV•t £4• !QX\!\ec.Udis Sid•t 

£• p1Qati£Qathi. Da.rclny,_ellmi;!Jllditl!IJ ~ fio.rol3ll't /?,llQg!nic · 

erP'!'liner!ng Sc!l"llf,t Z.• car1piQ ~Schum,) ftobent., 2.• s9],lgtt1r .. nn 

Dnrcley,, J!• f'n:topxri Earclny., l!~ mont!llilg Pe~:s., /!• pnngtow 
' 



!!ftlgM Barclat, U rOfrlmgm agprmdigu]atma (Pars,.) Ungar, l!• fehio 

(Pors.)_ de Dar.r:, .!!• ttifol.U (Otodw. fe) Lev.; t.. ~· \'Jar.aitti.:'l 

( 1900) On different· spao1os Of AscobQ1AA and frlbeilmanJ.a; A. itt 

.v.ar ar..d s • · K. GtJ&lta. ( 1900) on d1tforont· species or Nlvllnch!lE£AJ 

A. it. Kar, aoo ll. s. f!a."mt>atra ( 1981) on· c11treront species of 

c p1lotgtrJ.chnll• 

From tna abC~VG litorattt1'0 revtov it rovoals that tb.ore 

.is· aopJ.a scope to UQrit oa tha i'Wlgal flora or &o:rtil DeasaJ.. As 
- - • · · · Investiga~ion on Uie · 

such tile proscnt worlt ontltlod : _ . AWII fungal flora_ of ;:orth .. -



, With a view to study t..'le ftlQSal flora. 1n tbs1r no.tural 

habitat ®d to Cillloct t!wa for detailed study 1111 tho lllb~ratory, 

frequent field trips wore unda~tOltan throuallout tne year !a. 

d1i'£eront purto of ~iortn Boazal dur1n~ 19?2 to 1001. The !11'0!10 

or f1old study _and colloct1on included a1st~ets of Jal~at~ar1, 

nalaa, Coooh-DolltU't Dnrjoollng ( 1.nelud1ng S1Uaur1 at o.a ol.t1tooe 

ranz1ng from 2:3•1,000 ft.; hUla of i~Lmpot.l~t -Ku~·!Jao~ and 

Da"jooUn:; at an alt1tudo ranging from 31000 - s 1ooo rt.). 'rho 

fungi oainly bslonginc to tbe Diseooycotas, ?yronomyceteD and 

Urod1aoleo uad veutoroeycetos Vl3ro collected £oUou1oa sttul1!iu!'d -

techniquau nrtor -taid.ng_-field nl)toa. Dud.ng coUcct1ona in tho 

fJ.oldt a 10 .t. ha.ndlons ana a sllarp tuli,of W<H'O vary uoaf'ul for . -

finding out tho £uns1 1n natiU'tll habitat I.UlJl prol1m1Mry 

oxam1unt1on or tho loeions in tno infoeted leavoo. 

In tho coUoot1on spot, tho epsclr!!ens wox·o coucotod. run . -

oxaminod by handlons• the opao1mons veu•a tht.m collected '1n 

brown pnpor baes and also cel~phan bags, on which field notao 

suoll ao : locality, date of coUect1on, hablta.t, tax.tul'G, 

e%tomal foo.turea and ClOlOUr WON! recorded.. Some 01' the 

spacimans coUeetod <.rot'\3 preserved dey and otl:ier:~ ln Uqof.a. 

For d17 preservation, tho apoc1mons uoru placed in- a dcy1fia 
0 . 

oven at SOc- for t!m~a to tour hours for tnree dsys 1n ca.co of 

flosby Discomycotos. apaoimons of lonf' .. 1rlhab1t1n.s fungi woro 

dried tw the usual proas1n0 method used for ?b!Ulorosr.w!c 
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apoeioocs and placed tn horb3r1um packets. 'l!horoul}bly dried 

spco1mons were t.roated with Parod1olll.oro'benzans to provent 

doatruetlon bY 1rmoeta., Aa li:J wat prosewatl!>nt opec1mens wsro 

prosarved in li~u1d mado out of 40 pereont .fomal1n wttll 5 

por~ont 8lroorin tn 1 : 1 ratio. 

All spoc1mens collected ware labelled as om: 
' 

CDarjoo11ng Govaca;uont College bet;badulll, DarJeoling). 
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Tho coUected spao1oons wore at thst (WU!linall in tb.e;. 

lnbomt:uw wJ.tn dlsaeotlng m!oroacopo at .10 • 20 x. In cue of 

diecomyol3tou5 tonsil tbo colour of too disc llnd. exetpul®t at1po 

and. b.a11'3 ware oocol'ded., Bennviotu· o1" ditte.ront fungi on l.oav~s 

an4 otbor vogotativo pnrta wus stud1od both from i':O$h ~ 

preserved specimens. 

:Oeta!le oi' f'ru1t b:xiies wera etudled from crushlll:>nnto of 

frosb spocilllsll!S 1n water ll!1d frolll froe hand soct1ons stninctl 1n 

laotopbsn~ cotton blue. They woro also studied fro:n serial 

micra~ seot1C)llS by tlJdng in FAA for l3 hours foUowed t.w 
dehydration 1n ru.eobol grados Md xyl.Gne a&.doa, El!ilbedded in 

' . parnttln wwt, · nrul .seot!.onins at lQ • 20 Jl'• the llliorotoltU~ secticruJ 
~ 

tho d.riod apaci.!llens wol'e treateli with 2;' mn tor about 

t1ve miimtos and then vasbecl 1n water. After this treatnent tho 

apac1moM were sottene~ and then sectioned with a goo!l teel)r 

blade• .'J:oo soct1ons woro ata1tUJ4 1n lactophenol. cotton blue, 

mountatl in lectopllen:>J. aoo eovered wltb covargJ.cao and rt.~od 

u1til pntaf'tb wax. 

ln case or tll.'3Si bal.ons!.ns to thG lieltolaee~ at f'Lrst 

n· so® colo~ WO$ ael.octa(l, one <ltop or coUotdton e1catona w.a 
placed Up:Jn tho Ct>l0!'11• After dey1ng it was !:OlllOVad• Its rO!Jli}VU 

' ' 

frOI:l tno leaf' usooJ.l1 brought the Uholo of the aurtaoe tnfeolium 

8$}3~G 
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lac~phon~l, covered ~ith covorglaas and ringed wttn ~araffl~ 

and wa~ reacly f:>r-oxtll!111l!lt1on. 

For opocial oxa:n1nation of d!.scoli\'jeet~us tttngl, ft'Gsb 

spoclmens ware crtiGile<l !n Helzer• s roagont < ccmoiatia~ of o.,s so 
1odino1 1.5 gm Potaeo1ura iodine, 20 gms of chloral IlS'd::'ate (lOll 

20 ml. distlllod wator), covo~d with covorclaeo and ~uad. 

· 'A!h1s reagent s1vos a blua stain alther tho 0nt!.ro ullll of ~e 

nscos or tip of tbo ascus. hOSI.JOUsa to Iodine of- ascus 1ltUl 

~menium was also uor~ed out soptu'at&ly. 

Aacos!)t)ro oma:nentat1ons uore stUd!.Gd uoJ.ns taclmiqao 

la1d. down b7 Lo Ga'l ( 19~'7) and r..ort' { 1962). 

Iroll·Pbl.o:d.na stn1n!,oa and Sudan III atain1n.;; toc!m1ques 

wara applied for tha stud1 or eporo soptation and for study of 

the nature of oil 3lobulos. 

hll m1crosoop1c oxnm1nat1ons worG mada wtth c~pound 

Mlcroscopo or var,ring mngn1f1cat1on raaao.-

Pbatogmptly vas <lane wltb .lioicnort Camora by asin13 

blae tUtor. ?hotogronhy of small alze spocitnons was dona -W1tb . . . 
roflectod llgbt. 
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Follou!na are oomo of thG lmpor~~t structures which aro 

used for the tG.Mil7.!l1c tl'(latclon~ of the r.2embers of tlio 

D1soomycetes, Pyronomycates• JJ.ro41llales and Doutsro:nyeetea. 'rho 

structures ttlat era doscr1b0tl here are based on t!lo gcmera t:::mt 

nave been 4oser!bad in this ~ork. 

A§O.Ql'l - It 1o a SM•l.1!«l atrueture in wb1ch. tile QOCO!IPO!'eS 

are f'ormad endo&onously by kaeyogaey and maiol.'lla. tn0 a:so1 or 

~le oporeulatoe d1£ror from tho 1nop~reulates by the presence of 

l!cl ol' opo1-culU!ll at tho tip of tbe nsci. 

!1al.z9f's ronct1oq or tJlg mmi - tlelzer• s (iodine) reaetioa 

of the aoe1 is or sreat s1gnit1ca.'lee. The presence or absonco of 

'blut~ .roaotioa of' asci is voey much cnnraoteristic. Tho bluing 

roaction of the ontlro ascus wnll or tip or tha ascus 1a be1e1ved 

to bO <1u0 to· tho presonco of nn amyloid substance. 

'&M aac1 of · tha Pyrenomyootas ara of val>ious shape a 

eJ.oboso, oblonJ, oUi?ticlll., claVIl~e and cyU.ruir!etll. They 

aay be Db.ort-or lon:g•stnlkad,. The escll9 wall may be composed of 

single leye&• or of 2 lnyors IJQitWlicate or hitqn1.eQt'• The 

naturo asc1 &re usuallY a-spored, but sometimes may be 2•13•,4~ 

Ql1d 1\laflY•Sporod. 

Tbe wall oi' un1tuniento asci ClaY bO nnlt'orm in thiclmoea 

but Cl.OI'O o:fton w1 tn ·conep1cuoualy th1ckooo4 at tho apex. 'Zho 

ua1tun1cate nact arc tbin·~alled and tha ascosporos aro 
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'fllo bitunicata naai. consist of a r1&!4 outer run an 

oxtons1blo 1nnor wall. At maturity tha outer wall rllpturos at 

the apex o.nd tlla 11mar wall eltpallils to form a long cylindi'!cal 

Ascoggor,s - Tney var.1 areatly in size, shape and colour. 

'J:Iloy s.nny bo soptato or nsaptata. ·rna wall ma:r OI"_ ~?BY not oo 
va~1ou~lY ornamontod. Tno nscoapores ot lnoporaulata apec1as nro 

' 
alueya amoot!l-w3ll.ad rulll !llay btl unt•, b1·1 or mult1eollular. l'he 

aizo of tho ,sporQs ia usually small ar.eapt tna lor~·apo~cd 

spoc.1oa of Aeg"lgsspra Peru. ox Fr. nrui Tr1C!flP."l®Wlm Bond. 

~§rngnypgs - ~hoso are ~torilo nyphal tnreads which 

ro::min tntormlnzled w1tl1 asci. lilat-apbyoes mey ba tllitom or 
al.cmdo:-, siml,)le at> brWlCI'lod, septate or ns.eptate. ln some gor69.ra 

tt1oy aro pigmontod. which. 5ive colour of ·the bymslliu:a. on tho 

other ha."lll tll3 parapcy-l}as 1n oo:ao seuara may bo eyaJ.i:w. 

Haire -Tho hair Charootors arorof considerable taxonomic 

valuo. i'ho hairs ~ra stitr, oroc-t, p.,1ntod, tl11eit-wallsd1 .bli'Otill, 

bdstla•lilta, S(;)jlfia.te as in Sc!!t1l11nlll (Coolta) LCJllbotto and with 

bulboUS base in r~tcbarin DDudiGr. 

mxcJ.gultJm pf I)Pol;hosinm - Tha oxo1pu.lum may or may not be 

differontiated into tWO t.Uat1nc.t :ooos. If df.f'forent1e.tedt ·outar 

ona 1o oallod OCtn1 Qiclanlmn ar.:l tho 1r:mr!r one 16 called 



Tbe torm!ttolotl!l om;~loyod iliH'e to doscr1bo tlla various 

sterile tissuo or the apotnocium .1s os a9pUod by Starbnett { 1895) 

and- Bmelldod ey Korf (1951 & 1958). 'l:bo detaUs of tlle excipul.um 

are g1von bol~J. 

1. Sbo~t-eelloll t1ssuo : the soparata hypnao not d1st1nslltcba'ble. 

A. cous rour.lfl to poJ.ytladral, almost 1eQd1e.i:lctric 

1. Cella rounding Ul), with 1ntorcel.lUla.r spaol!l& : 
· tg_xtnm p;lqb11lgsa 

a. COlla polyhedral. bY. muttU11. prassuro, no 1ntetc()UUlar 
spaces : 

·tpotaJm angql.arlo 

n~ Cells cora oJ:" les!l ractarlgtilar 1n s,ect1on, not 

1so:l1nmatr.t.o: 
. SiCJS!jptA .1iJdi!!ll!lt\.c;a, 

ll. Lon~·callea tlsstto s tho sopa.:ato eypllllat enoll:r 

d!atiagulall.able 
' 

' c. Hyph~o running 1n all d1raeUons, not- _pnr41lel 

3. ily.phae w!tll tbei.r walla not un!.t.eri, usQQUy vith 

distinct 1nterb7phnl spaces 1 ,t9;tgra ~ntr!cAta 

4a UyiJhaa w1th ·tl:lair walls unltoa, ·Without lntarnypllal 

s~aea, us~y forming a membrsnaceoua t1asus • 
· . · _tutnm ppidofl1l914?e. 

' -
D • .liypnao rwmlne 1l;l o:oo 41roctf.on; mora or l.oas gal'ollel 

s • .llyphae with run·r011 lumina ana. strongly thic~aMd 

w~, _oonortng ; tm:tm:fl olzl!tn 

a~ Hyphae wt.tll vide lwn1no. Wlfl ruu:.•tll1clronod uaUo, 

not co.hod113 a Ji.axturi pqgroota 



• 

'Zhe members or tho .vyron~eotes possoss fruet1.f1cat1o.'l 

of vnr1o4 fo~o uh1ob mny or mQ1 not be nasoo1ated ~ttb etroma ; 

stro~tic or non•stromat1a respaot1vely. Bo~1dos tno ehnractors 

of' i'rJotificntions aarts1:1. struotureo borno 111 or on tbo 

truct!ticntionn aa4 ot.'lora on nyp!lno navo also bOon utilteed 

for tno t~onoclc stud.!.eo. Dopotl!li:l~ ou tb.o!.r structural 

peculJ.arJ.t1ea ana stroctu~as borne ,J.n tlletrl,, tllo fructif'!entioas 

have bean dosJ.gnatod ey vnr1~us worlto1•s 1n a d1t'ferGnt manner. 

, In tho presont wo!.'l! tormlnoloc;1es nnvo b0ef:1/rollow1np. intor• 

protat1cms of loruiir&l workora ~ t'Ospoct1.vo orders, i'arnU.1oo 

•-, I 

• 
aaa genora; a bde£ acaotut of which is outl1lle4 bal.ow-. 

UvptlQQ .. !!no byptmG o.ro septate, simple or branched, 
'' . 

tn1n• or- tbick..;utillocl, nyalino to ucu.·lt coloured, smooth or 

bOLU'iQs some special structurea•byponQ:li.,, and ,iwtrulo The 

}Wpopodia mey b:J':·ooo•to tuo-oell.ea.. Tho presence or b1!.l;»~oa1n 

is the onaractariat1o faataro of tllo t'M1ly I1el1olaaoao,. ~lw 

prosonee of setae on mycelia ls a ta.zoaooi~t .i.b .. tt.:e~i' it~. the 

delimitation or certain zonara, e. IZ• !jeUola •. 

, s twa - 1: t is ouan1on•l1ko mnsa of fungal.· bypll(lo- whl.ob 
.... \j 

mtiy Or may DOt be associate~ Wltb .bo~t tJ.SSU.Ot in Ol' on ~h 
tua fruotificntiona ara dovelopad. ~he stromata,may bo flattened 

c1'W!t .. :u.tto, more or leas narn1spllef1eal.ly pUlvinate, oolUJ:~n&r, 

cylintlric, elnvate, captatet or dendroid. thoy mny be s~stiUe 

to st1p1tnto, totally ~crsed or orumpant· or totally Stlporf1• 

c:.t.al on tho substratum. :t'he strO!llata 1lJlJy ba eoft ~;Jr ruu:'d bS!at; 



ma4a up of a psaudoparanahymatous or prosenc~ntous t1ssuo of 

,' d.at!ni.ta outline. The i'ruot1ficc.t1ons bomo in tho strOOD. f1ltl¥ bo 

a typical por1thac1um witn a. dofinito pas•1th0o16l wall ot• thero 

m~ d.evalop in the stroma cuv1t1os (loculos) ~thout 8Df dof!nite 

wall ot thoir own. 

with a snort or long banlte ohnractadstl.c ot the PyronO!l!YCotos. 
t - - --

1'-:aeh ptt1'1thec1W3 19 provided t-ll.tll a pore ot slit a.t thO tlp•tha 

ost;5.ol&1 throusn Whtoll tha ascosporaa escape. 'l:ll9 ost1olo is 

forced schizogenously and is linea with fine bfphne - gorlphyopa. 

~he peritheoiu::~ baars aaci Which ·aro o.rranzed 1n o. J.arogo t'otm1n!l 

nymonium and ua 1nte:tminl?..).od with slander, sto1•1lo bypbal. . 

threads, the JllltMhvsgp nro free a.t th() t1p. ~he peritll!ilcia cmy 

be as~ociated with ~ wall-developed stromn-strpro~~ aer&tQes&a; 

or w.Ltli so~e mycolial grOt-Jtb, tile ,sub1c!Jlttm; or t11a1 ba .free f:oll 

a.ioay !dud of stroma or mycol.ial. grouttl•QAA•S1fl'Ql!lat1o p!!t;t1t!legin. 

~he por1tnec1n m~ b$ glabrous or may ba aat with Tnr1ou~ ~YPP~ 

of bclrs, appendages o:r sot~a of taxooom1c 1opol,'taooe. ~.uo 

per!t!laeia may ba sl~ or in groups. 'I'her may bo auporf1a1aJ., 

erumpont or d9apl:f ombOddod in tho suootr:attto. A por.ttlloatu..'ll 

rogar4leso of wnot!Wr it. h nosooi&tod w,itn n atromn. or not, 

. bas n twa waJ.l •)f 1·ea own. 

Tllvr1bthgdpm ... lt is a sh!.eld•shaped., t'lnttened type 

of ascocarp. 1 t ls always uupor£1c1al and eb.llrnotedstie !)£ tba 



\ 

· rU.crotb,Vr1ncoao nni Aaterinacoa.(h l t alWa:J'S OOl'lta1nS b!tunioata 

· nsc1. 

Osl;iola • l t 1o a mouth or opaotnz, moro spoo1f1cclly, 

tba s~b1zoaononsly formGd canal in tha t1p of a true pcr!tbacium, 

l.1osd ~1tn parivhysos. 

aew - Jt~wr tll1,1n baits and npi)andagaa, tho parJ;tt"Lae!.al 

wall may beat• oer.tatn stiff, r>o!ated to hoor,ed outgrowths setae. 

the 1mpos-tnnt stru~turos tbat are usod £or tna tll.lt<mO::Jio 

trcatmant of tlla Urou1naloa are given balov.· 

s taza ·:J. Pyen!a ( apormogOOia) bearing pyoa1osporoo 

C spormatia) and raoeptive hy~haa. Thoro -aro soveral ty:pea of' 

pycnla in t.'la rusts. Oomo ara more or l.eas globose or fl.aak­

srJaped, but others Qfe tlat an4 sprauling. 

0 tags 1. A~c1n ooa.r1n!l noc1osporoo. An aeo1run 1o a cup .. 

·like struoturo usu~ surroumlod by a pa1'1d1ma wlllcll l:lfl¥ be 

short or cooo~iouously long• Per1d1u:o mny also oo lnald.ng L'l an 

aet1nm. An aec1un 13 t1lled w1tll closoly pnc~ad parallel chains 

of noeiospcnes. 

s ta3e II • U l!Odia boadns UX"adosporeo. U redospore!l are 

singlo-collod. stlllltod. ln so::~e cnaos thoy may be scesuo to~ 
I 

-1u cbtlins. t-tost urodia do not bavo n por1cU.um, but eooc ~o. 

Stago ill. 'i'alia bqnrin~J telf.osp~res. Zel10$pores vary 
' , 



encu.'mously in a!frerent liosts. Clnss1t'!entio.'1 of' the llrcdirr.tllos 

into fr.wi.lias !lnd. gonoro dopol'llls largely 01,1 t!lo toJ.1ospore 

olulraetoristico. 2el1osporoa may be soss.Uo o.r atal~cd, dngJ.a~ 

to mllO,lf-called. :l!¥Y may bo co!!lplotel.Y i'rea fro:n one anot."lor or 

tnoy ~ be omboadod in n uolutinous matr~ or united ls~rally 

fol'!ll~ small. groupo, ,layors Ql' columns. 

. ' Stage. !V. &•rci.i~Yool1um ooar1113 basidl.osporoa. tolbopore · 

on cerm!nat1on p~OittC¢0 a pro~aeliUO wh1c!l may temain i~ida 

t.'lo .teUospo&'Q < intoi::lal) o:: outatdo ( e.xtor®l.). 

It is dlff:Lcu;Lt to cl~WaJ.fy rus"s wllooo teJ.i.o:>pores are 

not avaUnblo as bocauso tho cJ.aaaii'.1cat1on of rusta is hosed on 
the nature of 'l;ol1ooporos. Ao such, nn art1t:ic.l.al ru·oup<ol'.h,•eatntU.es 

!m.PGrf~t1 llaa been croatod 1n wliien some tuots aro placed vno:se 

aociQl 4a4 uradiol staaoa are only known. fbseo rusts a~J catoao-
''> 

t~ombera of tne Ooute:-om:;o.otes are' sapar<ateli into ,to~ 

order, form-family, J:or:n~aonus and f'om-opee1oa eonsldel'inll thO 

· . nature of oon1tU.a, oontd.t.op!lore, and related atroeturas. 



iBZIZA (iloll.) r... ex st.-AmlltlS, l?l,!\ gen. 530. 1821. 

l?oeizn Dlll., cat. Pl. Oiss. 194. 1719. 

Pgfi&zt~. (D1ll,) L., Sp. Plo ,i : 1180. 1753 • 

. ScoGQl1in1a :.i • F • Grey, ilat. Arrang. Br, Pl. 

1; 008 ' 1821. 
\ . 
PbagggoziaSncc., H1cholia 1: 71: 1877. 

Pmzt~ C!>1ll.> 1 .. ox st.-Aman3 subgen. i!llAAoPa!i!le 

(Snec.J O;$ Sacc. apud vido, 't.Ueholia 

l ' 594, 16'79. 

Phooow:!dn tsacc. o~ Gacc. apud v1do) Sllcc. apwl 

v1do, t11cllel1a l ; 595. l879. 

Paetg;a (Dill.) z.,'., Ol'C S ta•Amnna (Gar, Al&qd.a Fr,) 

Sub gon, Qlllnct;1otn Cootto, Myeogrnph • .l : 

253. 1879, 

Gql.agt!,g.til (Cooll:o) Bond., Bull, soc. mycol, Fv. 

l r 101. 18B5, emend Lo Gal, D1ecom. Madaa. 

2?. 19.'33. 

poztzn (DiU.) L, o:c St.-Aillllll (Sor, Ugpr:tg. Fra) 

Sub gen. PQf!tyl.nria. Coo!(o, 1·1ycograph, J.;' 

253. 18?9. 

Pegbm (Dill.) t. ox St,-t~ns subaon. IU.eurle 

tJ?r.) Gacc. (Soot.) Gqasgyph!i (Cooke) Saec., 

Dot. Cbl. 18 ; 215. 1884. 

G!'JQPQYMfl < Coo!:o) l.~b., Fl. mycoJ.. l1olc., SUP.pl. 

1 : 320. 1SS7. 

phugpqeta (Sncc. ~ Sacc• npud vido) once. eputl 

vf.do subgan. f•lourJ.pn Sooc., Bot. Cbl .. 

J.a: 1318. 1684. 



I 

lietgmRl?gma Clem.,-, Dull.; ~or~y- Dot~ Club. ~ ~ 92. 

1903. 

tlal,oomyooq Betahol, ~ycolog1a lQ : 214. 1924. 

Psrnn42.Q!W9Q!l Seaver, u. Am. cup Funs1 ( oporo.) 242 •. l928. . . . . 
f!apgwqpa Clem. & shoar, Gen. Fun~. 333. 1931. 

' . 
• 

Lactotypa SpQC1os : Pqgi?,a yes!ctllosa DUll. elt 6 t.t•A!llQ:lo 

Apqthaclq acattorod t:~ greaad-ouD 1 :nedla!:L to largo, · 
- ' . . . . 

uuper1'1c1al, soss1lo to sub-at1p1ta.to, smooth, d1oco1d, sometimes 
-

· tlo.tte:lOI'i or booom11l!: oonvox, brovn, v1Glot, almost black, ~r 

.f'lootl-colourodt ao1't1 fleshy; ttssuo o1' thO QJSglpul.um varied 

considerably and of a1thor toxtut'a globUlosa or textura 1ntr1cnta . . . . 
or b~th; .IWa cylindrical, a-spot'OO, blued by t~alzor•s reag~nt; 

-·· ~ 
qagospqrgs oll1PDO~dal1 occasionally su~~yllltno to brownish vlth 

or without oil globules, wolla smooth or ornaan:tea o.t various . 

mtuktags;. paraphYses slond~r or stout, soptato, unbra.nchod1. apt?.t 

subolav!lto to clavato or subeyllndr1cal, straight or aentlY to 
. ' 

ilqbU;nt • On damp or burnt soU, smwt1t'los on deen,v!n;:; 

wood or bark, a few on manured ground or on dung. 

~he o~d genua . pedza, wbieb has ooan subjectQd to various 

1ntorprotat1on and froquont amcmdations, so that one can aaslly . . . 
bo confused tor its nomonalatural ap~U.cat1on, wna named by 

. . . 
D1Uonius ( 19L9) to ineludo almost O.fl'/ cupttla.te diaoo:nyeetea 

without mont1on1ng tho typo. 



In laSS llo!ldior d1v1ded the gonns Pf?ZI.feR 1nto two 

portions : ona pnrt aallod a!J 1\lopdfl(Fr~) o~. emend, Boud.. 
' ·. . ' 

emend I..Q Gal ( 1953, 195!>1 1962), ~!l\Tlund! ( 1900, 1964), Sevcak & 
' 

Kubioka ( 1001), Svrco~ C 1002 and l9G5) and others. But lll:li1er tlle 

current 1ntornat1orull Codo ot Botardcal l~omaoolnturo tho genus 

J\lenrle. (Fr.) Gill. caun,t bo ueed us 1t is tbe later synonym or 
Aleu£1!1 Fuckol • .i!onoo tiw genus 1a called Paldza by Seaver, 

~ DOll.'liS t l(o.rf and ot;i:le t'G • 

.-. 

a. Aseosporos sritootn-walle4 . 

b. Apotheoia cu;>-sllapad bacllJl!.~ Elltl)anded with ago, 

hymon!um yellowiah~bro~ ••• Pe;iea geran 

bb. Apothoo1a oupulato ~aoomlnz ravolute w1th age, 

bymeniu.:n'at f1rot \lh:tto tnrolnz d1ng;,r but'!' 

• •. . ~zba 4p:a1q1U,hna. 

an. Ascosporos with r:dnt\tely uarted wall 

c. ApottlG.oia brown to darlt•brGwn, ascosporos without 

oU globules .. • .. • f!ozlEa .Aahino~mqm 
. ; ' ~ . 

cc. Apotboctn palo btown to p3lo reddish brown, 
. . 

ascosporos with tuo large oil g;LobUlos 

••• 

·~· 

' 
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! 

A 

·Fig.l. Peziza cerea - A. Apothecium,xt; 
B. Vertical section of the hymenium 
showing asci and ascospores,xl84; 
c. Asci with ascospores,x388. 



. - -: 2'i' : -

I . 

k!~zl§a COJ'AA Sowerby ~x MOt<lltt Nouvolle Floro PaJ-18 .1~25 

( 1821). 

RozlaA v:gsiglll.OSQ Dull, 17ar. QOfQQ. OlUll.) DUll., rU.st. 

C~p. F~. 210. 17el. 

Pepiaa .sqrna Dllll. ox Mdrat, !:louv. Fl. Paris, 2o 8dot .l' 

25. 1821; c'r., ~yst. eycol. _a z 52. 1822 •. 

J:lqgrosg;zgl)gg Q91!2!J§ {BUll. ox r.tdt>at) a.u. G~ayt Uat• 

.Ar.t'tlll;l• Dr. Pl. l t 672. 1821. --
/ 

J!licart, gore&\ (Bull. ex Mernt) l.i'uckel in Jb •. nasenu.ver. 

f1atur'<eo 2.:1-24 ' 321. la?O ( m1sappl1ocl, • 

Pa!!!lea cloglcUiago, Cooke ? ) • 

J!!,mtula.s:J.o yallig1Jl.oga (Bull. ex Bt • Amonn) l<'ucke4 var. 

QQNB (llullo ell Me'r~t) Seblllt ASCO:l!'JOeten 

no. 001. 1875; lloilm in fiabonb. '!{cyptGa. -

Fl. lil I 1016. 1894. 

AlolltbL CQl'QA (Billl.o ox 11Jrat) Gillot Champ. Fr., Diseom. 

,:a. 1879. 

S!®ttJlariA s'Jlmn, ,<nuu. ox. M&rnt) Rehm J.n Bar. ootnrh1ot. 
/ 

ver,. Augr:~burs·~ : 51• 1.881. 

Gglast1p1a yedcgllso, (Dull. ax st .. Am~tns) Lo Gal. t. 
l / / / / 

cama (Bolle o~ l4orat) svreek 1n C(Ulka ~1yool. 

J.i : 219. l9GO. 

Osl.oct1"Q1& ctm!l (BUU. e~ t·1erat) La Gol 1n BuU. Soe. 

' . 

(. Flg. 1 ) 

ApptMc:i.e S\lOrt•at1p1tato Wilen YO~llli:t dbc cup•sllo.ped, 



/ 

becom!nz expBndod tipto S_ea. 41ametort·azmtn1UD yellowish • 

brown, outor ~:~urtaeo wbtto, mill!ltOly downy to almost seurty; 
' ' ' 

Mrd. sub-cyliruirical, 162 .. l~S '" 10 .. 13 ~' narrowor towarrls 
' ' . 

tbG --~asa; apox bl1aed in t-lelzor1 s raagont; aaapspoms nnlsertato, 
' ! • ~ . . . 

bya.l1no, oll1psoMal9 Sfilooth•Willlod, w1tll®t oil globllles, 

10 .. ~ 1: 7 • 10 p; parantwsem. :strldght, a~ptate, apeJt enlarged 

upto 7 f1• 

,ijflb!,\W.i .;. on moist soU mu&d w1tll coal dust aid on 

waste .p~pr:u·. 

t.gMl \t;z - Biron Hill, DarjeeUng9 nlt1tudo 1000 ft., 

ijast BGf131ll.o. -

Spqg1eym A~ • DGC SO; Juno 9t 19?•1. 

--f?Qdp;a Jlgmlcill!anq Cooko, Gartinol'1 s Cbron1cle ,G ~ 
' . . 

'X) a < IS??> ~ 

~ ynrln lletlw. Deser. 2 • 22. l?Ba,. 

egmizn ruing StuUar; ccoaa,. Trans. Bot. Soo. 

Sdtnburgb l3 1. 45,. 1671-

PUizli odornta Peck, Bull. torray Club .2.a t 420. 

1877 ~-
pgzt.m varia t.. :typiga -Dras. Fnng1 'lr1d •. j ~ :15. 

1898 •. 

{ Ftg. 2 ) 

AQotbeCia grae~r1ous, usUQlly short-st1~1tate, at 
' ' 



Fig. 2. Pedza dgrnigslliana ·• A. Apothoc!a,~; 
D. Vertical soctlon of the hymonium · 
showing asci and ascosporaStX46l; 
C • Ascus with ascosp()ros,x4ul; 
D. Paraphys1a.xl500. 



.£.1.rst cupuJ.nto1 soon becomin;: rovoluto ·with ago leadng a 

dsprGGsion in the c:0ntrn, a.t t'irst rounded, soon boco:tllne 

1rragttlnr and CJt'ton docidedly ang!Jlar 1n outlJ.na, externally 

vW.ta, marglfl ont1ra or occasionally spl1tt1og, rencl:l1ng o. 

d14!llat.er of' 10 cmJ .Qzmgntttm at ftrat coneave, bOco!Oing plruw 

or convalt distinctly ombil1cnte, at tirat whito bocot:~J.ns cU.ngy -

burr, thick, tr~gular; nsct oyll.~rlc to sub-cyl1ndr1c reaching 

~ longtll Of 214 .. 241.\ )l and Q d!emet.,r of 10 • 13 flt lll!CUS tip 

blued !n Holzor's roagent; Jl!l.c®llQrtJ!i ell1pso1d, byaU.oo 1 -

::~eria.ts, uithQut; oU Blobttl.es, s~"otl!•wll'~led, '7413 p; .namrhysBs 

donder, t.Uifom, septat~il sU.gbtly &nla:rged above~ 

J!atd.'J;t!i .. On wall plaster v.t.tl-1 m:>ssas a.bo11t a• 
f'ro:ll t!le ao1l. 

Lpg§.!f:t:£ - Birch Rill, Darjeelin;s, al.t1t:Ud$ 6800tt., 

Wost Bengal. 

2_ooe1men stwUod .. DGC GO; Nove:noor 7, 19?3. 

£gzt;m .QSbtM%!;10:.~ f.a~t. t in ~1ot. Salle!:. Fauna ot 

Flora f»nnlca l!l • 11-S• 1869. 

<'UMt3.n ,ne:.&\Dl~~lJ:B ( r.~u·st.> B.ab.'ll !lor. natumtat. 

Ver. A1.1f51J.bUrg ~ ~ 12'Z. 1881. 

AlQ!t.d.i eeb\mm.mua ( l\c.rat.) Svrcok & ~'lblcka in 

Ce5lm r-tyooJ. •• 1-2 • 74. l9Gl. 

Clal.aeUTJb so'b1ro:mem { Karot.> svrc0k & K'lbicica 1n 

f~oska Uycol. Jn • 74. l!JGle · 

lle!;\r":. mn!.uzttld Domh npud. Coolte 9 H:rc~graptt. J, ' 226 

·1879 n..,n J!edr,a .nmbr1.QQ Pers., Mycol. our. 
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Fig. 3, Poziza gghingqpora - A. Apothoc1um,~t; 
n. Asci with ascosporos 7x3&6; 
c. Hymenium allowing asci and osoosporos,x529• 



'.J 

Aleutto gmhtl,M ( Bouil. apuil CQoke) GUl., Ch!lll1p. Fr., 

Di::leo:n•..:.t2• 187[),. 

PoQ!p .Qnthmppb1la Oennio, Dr. Cup Fungi 1:2. 1960. 

\"Fts. a > 
j).pp((bgo!!'l g:rogaP1ous 9 ocoaa!o!Wlly cnadt~so, u&nal.ly 

rather lB!'itlt upw a co a1aCJste~; tUoo conoavot nndulnte, amootn, 

btoun to 4arlc brown, roMgtMl& <::11p :llhapad~ f.lomotL'Tlas ~CO:'ll1ng 

contorted t~ a~oat Qtt41~ • 11ko by Qatual prosnura, br~ndly 

!1'31a.Ua9 ma:re1J1 oftun C1"!)lietto u11tar surfno~ pnler tllrm tho disc, 

oft<Jn uM.tiott, llcu~.t'y to fururaouoo.e, the outtnmoat sar!'t,lca 

l~er of- t~a ~solpnla~ ttosns e~~posod o? intorv3Von• sovtate, 

abort .. eolletl bypl:IM 11 tllo lowftr p»Gudoparencbyaaatons lnye:r tu1olt, 

Of J.t.li:'i;O filUbgl.ObliSO Or po]..ygon<ll., OOUilt IJOj)IU'tl.tocl fro:n tt\G Uppor 

pseudoparanol:l.yma.tcms t1ssu~ by ll lay0r or compact tut.urn 

1ntr1.oata or tsxtur~ 091~ol'm:l1deas polygonal, th!.n-wallod 

.subbymon1!1:n or eOO!pnot tulgullu.• or loood a..'lll sl1ghtl1 ns.rrO'Ife:r 

bolov, apex blued l~Molzarts raagont, a.aporad, upto 231p long 

b1 13 ta di!!im~t.er; ~ Ullliil~!'!ll\toj byal1Mt vtthGut oil 

r£Uttulss, ellipso1-~QJ. til oblon::;•!Ul.1p:Jo1do3., f!noly warted, 

1 :.t '17 ?I ..m.mohva.M alondor, soptate, ape:c. subelnvnt9t slig~tJ.y 

curved ttp swollen roaahL~e ~ d1amster ?p. 
' . . 

• 

ilib1tnt .., On bU.rot aoll. 

L.2~Bi.Uz - Dl.rcb · Ilill1 riarJellll1~1 al.titooo 

a,soo tt., '<lost 13ang£ll. 
. . 

~ zstuM.qr3, "":' ooc 31, l1arob 12, 1074 • 
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Fig. 4. Peziza neters!i • A. Apothecium,x~; 
B. nymen1um,xlG2; c. Asci nnd nscosporos,xl8S; 
:0. Young asci anri paraphysis ,xl.8~. 
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Gel,ggtin!a aaifo:sit Uluk.) La 0a1, DUcom. L<!adag • 

. il1· 1953. 

pezba 1n;J!hr~gfll.1s Co3!(G 1n Gto'itiUC~ .a $ 61,. 1870,. 
' Dhs;ina lum!;wwoiUo (Coottor snoo., Syll. Fung. ,a : 

101. UIS9~ 

GQ.loqt;$,!li.A .sarmll"a1n& Bond. in Dull.. soc. !l)ycol. Fr.-• 

.ill : 14?. 1007. 

( Fig~ 4 1. 

j\pgtAAc!n scatto~d to sr.eaa.r1ous1 upto 7.5 em, diSc 
. . . 

· .t>otSuloa.r to contorted• p.o.le · br.m~ to ·pale ~ddish 'brovn, maraiu 

undulate, outo:r su:taeo·:aucn pa).!lr ttLan th~ 1nr&er1 some W.'ltlt 
. ' . 

scurfs-; .. aw cyl:LOO.dcnl; s.l1gllti.J oorrower towarlls t.~e ooaa, 

apc2t tf.tr!iod bluo .1n' MOU!Gf'' s . 1'/la~nt, a-spO.l'Oflt 2il? :1. 10 Pi 

. OMoPn!l.tQa nniserla.t(l1 l:M! Jt. _? J.l, all1pso111 to oblor15 e:U1psota, 

hyaJ.luo, ·vitb two J.afi11e _oU .nlo~~es, covered wit.'l minute 

watts• paraanvssm ·aleildor, eeptnto1 ·unbranellod, ape:t d1sb1nctly 

eolara<!llt to ab-:>ut 7 p, sl1g.!itly .curved, contatntng bNW 
I 

' Loogut.v .. Gh"'om; llarjesUng, eltltudo ?,ooo tt,., 

'tlost I;!OI:lgal. 
' 

SJtiiU~J.mal:l StuJ1!gQ. • I>GO 4?, Apr!..l. 19, 1974• 



I 

... - .... ····· ~- ... 

i\!)otbggia to1•rostrinl, loss t!lan l e:1. !n cl1oootor, 

sessUo, scutoll.ata t:> aur>ulato, oltcipoluo of tw~ layers, an 

oatal. layer of taxturn 1atr1cute., and an ootnl layer or telttura 

angultl.l't:!!t hairs oimplo, atrM.~t, septatG; hymeriiwn grey, 

br;ouu1sn or oran:Jo-bro-.m; .QWU. cyliDtldcu, llisnt-spored; 
' . 

ASQQSporoa mostly un!ser!at~. ellipsoid, mostly .soootb or 
rou;;b, without an,v oil drops; zw.m®ysos straight, aoptato, 

not or only sligh1p'" o!lltu·~oii above. 

\ 

I 

= ;Frlsllatill Doud1ar, Dull. Soc. !1ycol. Franco l t 104. 

1885~ non 't$1iladia li'ea, 1824 (Faa, fleL•A• r.ssai.sur. 

las cr.1pt~nmao aos ooorcos o~otiqoes offic1nalos. 

U. oupplooont ot rov1s1on1 ?arts. named haro as a 

11chan). 
I 

Su:;mastad kay to tllO species of Ti:ighgd.Qi 

a. Apothocia pala tnun, ontor surface oono~loroue, hairs 

up to 200 !J lon~ •, • T riq!lar!na ~;ti1ya 

na. Apothoc!o. whitE), outer sllri'aco ~O<U.eh bl'l.llltlt hall'$ 
' 



Fig. 5. T r!CQjlriAA '=Uva .. A. ApotllOcin;xt; 
B. fiymenio~,zllB; c. Aacos uith aseosporas,x5~; 
D. I:Iair,%529. · 



-il33Z•· 

'b1ghgdna qUgn JJottd1or, leones mycologieae 

l..1VOro1son S ( 1004) • 

' eor;tza ell.gn Dolld. 1n Coolto, l~YCOIS!'Ilplli.a 240, 187\l. 

1:dgharia ~u.ye Douo.., leon. !•1yc., Li.vr.· 2 Pt.. VIA, 

1004. 

Lsu;'Diiftll """' sru:a., syu. Fung• .a a 184, l8Sih 

( Fig~ G ) 

Apoth§lg\g S~SSllOt disc flat, pale fa.wn, 1'-:)0.0!'d.n!J 7 lll:ll 

1n d1n:noter, margin· uontute-, outer su1·fnoe eovorod with septate 

stlf'f rod.dioll br,vn h:l11'3 with blll.Muo baoe~ tape:log to a 

rotmllod apa;; upto 000 J.l, tna ·entol layer 1s of textura 
' . 

1ntrica.ta of tll1n-vallo\1• hyaline brnnabed nypbao, tlla $Ctal. · • 

lQ¥ar 1~ of texturo_angolat'is or radially stratohed calla; 

rumt no ella.'lr;o in 10\line, 231 .1t 13 ps QPCij!SllPf{H! ollip:soidal, 

smooth•wallad, 17 x 10 Jli parao.htses ;slJ!hde.i, · 3.3 )1 thick. 

; 

U@iW - On grQUnd w1tb mosses. 

t.gapti.t.\! .. Dhcb ru.u,. DarJoolinz~ altitude 

7000 ft., ~Jost I!anglll. 

fulaoimon stnd1a:i!!l - DGC 46, Apd:t. 2,~, 197,~ •. 

tg1char1oo qmtu (Co3ke) Boud1or, _iU.st. elalll!lo Discolll. 

d •Btiropo. sa C 100?) •. 

( 1~1g. G ) 

. AQAtMc1n gregarious Ot' WQ:l'$ ofton densely c.rol!lded; 



A 

c 

Fig. 6. 

e-· ,-
• 

-

B 

:~===-=----=-== --=-----
TriobnriM crntea - A, Apothcc1a1st; 
B. 1\scospores showing 1-sel'iata nrrangamaat 
and paraphyses ,x1l7; C. Hairs showing bul.h:>us 
baso,x470; D. Ascospo!'es and paropbyses,x470. 



- : 3<1 t ·-

roacb1Jl3 a d.1amote1' of 1.3 C!l•, margin dentate, cxtarMll.y . 
clQtllod v1th palo bdrs; hymqniWlJ corn:ave, roddish-brown; 

Oll~l' BUrfO.OO covered ultb Otti'f ro:ldi!!h•bt'O\m Goptate .hairs 

witb sw~llon base tQpariag ab~vo 1nt~ a br1stlo 11~ apex, 

2?<1Jl long; .o.W cyliudrio~ taparinz bGl.Ollft 178 g 10 71;' 

Q.3Cf>Qporeq 1 • siilr1ate, ollips~!d, without oU r;lobnle, 

1.7 x 10 p; ?~'@gla'{sea onlnraatl, above, Gpto a.s fJ·• 

' ' :JabJ;tqt - On plaoto~: .of wnlln. 

;,ogal,:t.tx .. GoOdy fioad, Dar3eel1o~h altitude 

7000 i't•, Host Bengal. 

§Imoimea ;at.u4ta(l - oac 48, t•toy 24, un;.. 

SCUi':!:Lt..IiltA ( CoG!ro) l.ambotto enand. Lo Gal, Les 

iJ1scocycotoo dG ,tlnde.gMctu·. Pnris. llG. 1953. 

pqztzo (Otll.) st ... ficans, subgon. tlcni;E~U~:n!a Cooke, . . . 

Hycogoophia 1 : 260. 1879• 

ctU.Brig. qu6l., Mem. soc,. ll:ml1l. Mont~lJ.ard II .f2 s 3;)6. 

1.893. 

C!.l!qr,\a {·~uol.> Eoud. • Hull. soc. ~iye. Fr, J. ; 1.05. 

1885. 

Sautoll1n1a (Cooita) X.nmbotte, Fl. T1ya. l3olg. suppl. J. : 

899. l.B8'7. 

Ulnad.giJ,.a lichr&tar, Kcypt.-n. Schlon • .at 2): 36. l8il3. 

Patglla.~lgg., Fl. h~la. lOB. 1780. 

£nt;ellp. wig~. ex: soavor, <I. Am. Cup F~1.(0poreulateeJ 

166. 192S. 



/ 

Gillet < 1879), 5o.oenrdo C la89)., Pn1U1ps (188?), 

noh!n ( lSS7•is96) t Wl1 svree:t ( 194a) deser.t.bed t.'te .s:uUJ. 

opercUlato disaooycotoa uith oonsp1cuous hairs as ~~o·aombar3 

of a s.1nalo r;onus Ul.l'l!fr ttw nMle £,.Mi}ooa, wna.raas, !1orgau( 1~03) 

rull1 Seaver ( 1028) des1gna.tad tllam as .1'5lJ1jf!lla. DaniSOtl ( 1950) 

established the Valid!. ty of thO rzenus Sptltollintn ( C OO!tG) 

.i.~botta ( ::l(tlinrte DoruU.o.r, laSS) •. 

SuGgested Jroy to the spooies of §et3Wllinf.fl 

Ch A.scosporas ornarl9nted 

b. Ascospore oroomoiltlltion of s:naU distinct warts, 

thaDo if' Gnaato:noaing uovar f'';)r.aing reticulUl!l 

c. ;ia1ro tdth oft\Ul' simple bases; escospo.ros 

broadly olllptical almost subgloboae with 

ornamentations consisting of oinuto but 

disti1tct warts • u §cutellinb. kAr;:nol.ens2.a 

co. flairs wt~~ forked bnsos; ascospotoa olliptlcal 

wi~~ ornamantat1on Oo091st1ng of small wart~ 

barely v1slbl.o in optical aoct1on. 

• •. sgn1;ell1ph. pcnt9llata 

bb. Ascospore or:m:aentation or ridges which anaeto:nQso, 

to fol'!11 1noo:11pl.oto t"ot1culu!i'l1 broad.J.:I eU1pt1col. 

to s~ewhat subglabo9o 

••• 



.• : 35 : .. 

, 6phporqspqm Sa<:c. Zyll. Fung. ,a l 188" 1889. 

13M!l?:Wi2ot!llQ o. Kuntz, Rev. Gen. Pl,. ,a(3) : 530.1898. 

S@re!?l.aelm~e von UobnaJ., Ano..· Myo • .lQ t 353. 191?. 

AMtbocia. small to metliu~ sized, seattorod1 g:regartous 

or rarely cnoo~tto!H~t b'r;:~adly SQSS1lo, uiacold or scutollnte, 

extomally C:.liTerad with ho.1ro; !1::~1ra t1:1~ Wl)3.fH . rqpt'lng M~m 

deaply burlod in tho aotal oxc!pUJ.um, dar!! brown, stiff', t:tQu 

tuick1 segtata, unbrauchod, rarely branched, tnperlni gtndnally 

to. a po1ntod end, foL"ked Oi.<ea ta oeveral t:l.mas at tllo ooa•t 

~ nail! ar1s1nz from. tue outa~ eolls of ectal 

ox.o1pulu::~, .hyaline to palo brcv.m, t.'11n-wallofl; ..!lW sub-oylin• 

d:doal, o.p~4 n:>t blued 1n HolzeJ?'s roagent, a.-spored; macasporns 

glob.,sa, ,aubglobosa or el.l!pso1dal to oblona ollipso1tlalt so:x>th 

Ol' sculptured, unt or bi~;uttulo.te, seul~tur1ng of warta ·to rom 

rot1culu.'!l; pnrao:QyM§ tmbremahed or brar...ob.et\ at tne 'base, 

clavato to 1r~gularly lobed, eonta1n1ng carotinoid pLgmonts 

tnat tu~n!f blue 1n cooo• !l .$o •. 
2 ~ 

Hab1tij~ • On decaying wooa anl ho~bnceous atoms or 

on soil. 

C.':Joko ( 187f>) 1'1::-ot namod Scntgllinill no a subgenus 
. . 

of ?2e!;a• ·wllioh was misod to gon':ldc ranrt b;1 Lambotta ( 18B1). 

Lnter on LeGal (1953) emended tno genus ~Q!l!;allin1e witll 
' lactotypa spoc1Ga ~qutnil1n1o »tmtf!llElt!l (Lt. ax Fr.) LMJbotto. 



• • 8 i!; 

, Fig. ?o 

' 

Scute111n1a kergqolgnols - A. Apothac1a1xt; 
D. Vort1cnl section or tha hymen1lllll showing 
esc1 and ascospores,x319; c. Ascosporoa showing 
warty suri'aco,xeaa; D • rla1t'S sllowinl', apex and 
baso1x588. · 



' ' 

§gutallinln j.wrqtJoloneis (:Eork.)· o. ifuntzo flev. Gen. Pl. 

g, 009. 1891. 

J?aztza. kluen~looois D-ort. in Hook. r,., Fl. Antnre. j: 

451.' 1847. 

LochU® l!fH,'fillQlooW.s. (Der!t.) Saoo., Syll. Fung • .£l : 

176;, 1889. 

Itgsllnea gymnllamm vol., Monogr. D!.scom. Doll • .l * OCJ7. 

1934. 

sgqtgl,l1n1Q J!j'l!ilp!Wrnm (vel.> svrC'ak ~ Kubioka tn ces~ 

!1y-kol. JJJ ; 03. 19Gl. 

l\p;ltiQecig. seattored to {lt.>Ogari-ous, sassil.o, y-ollow, 

1 - 3 ll!Olt outar sttrt'aco covarot1 ultll brown snort hairs wll1el1 

form n f~ingo•l1tte bordor around. tho margin; roetln~-b,tf§ 

nU!Jierous, atra1aht., otii'£ snort but. massive and arlsa from tile 
' '. 

aetal. o~eJ.pulum, forked, tb1ok•i-t~ad 1 lignt roddisil brown; qqg! 

snb•c:rlJ.ndricaJ., slightly nart'O'Jor · to;-rot"'Js tllo basa, a-spored, 
. ' . 

· 230 ... 2'U. ~ 10 - 13 p; QSC)?Sgoms l•aodnto, llyaline, .filled wltb 

oil globules, their suri"eee covered' by- m1Mto warts, broad 

ellipsoid, warts voey rarely snastotn·3s1fl& w1tb ona another; 

17 • 00 X 10 fJj rJ/lfATJbYSgrJ J.'t'.)jOOti1ng above thO !UlCUGt 8Gptato., 

' Locall1;St • G~oo::~, Dnrjeeling, Bltltude 6 1000 tt., 

iioot Bengal. 

Soog:tmqa gt;urU.oA ... DGC 99 9 f-tay a, lll76. 



~gtltqlUnll,\ B<mtoUflt~ o ... ox.;:; t.-Amruw) l.!llllb,.; Ham. soc. 

na,v. sot. Liege. 2, 1~ s 299, 1868. 

Po~i&g scntq11ata L., ap, Pl.~ s·llSl. 1753. 

lQ. 1700. 
. / 

eq~1aa scniytllAt.Sl La OX St.•Amans. Fl. agon. 5:31. l.al3l; 

Fr. t S}·st. eyc,:>l. jiJ s 85 •. l.S22. . 

Uumqria ecgtglln1j~ (1,. ox: S t.-.~!naruJ) Fuekol. in Jb. 

nnssau. vor. flaturlt, 23•24 : 3i21. 1870. 

hQqllnQD. sggtglla.te (L. ex: St.-Amans) Gill., ChQ!ll.;>• Fr., 

D1acom. ?5. 1879. 

t.~<mtelH$ .!Jcnte11qta ( ~. wt at.-Amans) La!llb. t Fl. 

mycol. i.l-':llg., Supgl. l : 299. 1887. 

il1Wl'.U"1oJJ,e pctJtqllatr; <I•• e.~t St.-Amana) Senrootar in. 

Keyt.•FJ.. 6chles • .aun : 37. l8t>3. 

l,ltlig ria scntei,lgtQ ( .t.. OJ: 5 t.-,\oa®) Bond., Icon. m:vcol • 

.2 : pl. SGS. 1906; lliat, clnss. i.l1seo:n. nur. 63. 

1907. 

patonla pclltollata ( 1.. ox s t.-Amans) l'.orgnn in J. l4:;e:>l • 

.a : 187. 1902. 

Pntqllla scmtpllgta (!.a OX Gta•Amans) Horgan e1: Seavor, 

a. Arn Cup FWlgi (Opere.) 1S9. 1928. 

)>mqJmeg bl.ll.rl)i1 Stnnb. in Din, ~";. ovaru.ika V0teask Alm.d. 

HnruU. (UI) .21(5} : 39, 1805. 

Sc!ltolliala seqtel!ntG (l.. Glt Gt.-l'.maus) J.amb. r. 
tur!;o!lP. ( .Knrot.) ex L~ Gal in Bull. Soc. eycol 



Fig. 8. Scl!tgllin1!). ss;tUif!llg.ta - A. l\.pothecium,&l; 
n. Ascus with ascosporss and parapbysos,~388; 
c. Vertical section of tila hymeni.urn,:lt90; 
D. Rooti~ ha1r,1t625. · 

T 



. I . 

• 

tm:;,tbodtl soattorod t:>· arogarions, soos!le, 3-5 ll'lril d1ar.t•t' 

disc concc.ve, flnt or nndulato, scarlot ted~ rocGptncle soutollatc 
' . -

somotimas beooming irregular due to mutuQl prQosuro; rngtlnr: Jltli.!.'~ 

abundant, straight or curvod, brown, saptata, base d1ot1no~ . 
but irl'l'.)gularly for:roa, Sim>~le ha1ra praaant, sub-byal1na 'to very 

palo· brovn, blont .. tippad, noptlita; ~ narrowly elnvatG 1 cylin• 

drica.l~ 8•S!)Ot'Ollt ·238 • 2-16 '.x J.3 - 17 p; MMso?M!il 17 • 201X 

· .'3 - ? u1. untso;-!nta, ellipsoid to oblon..l ellipsoidal, at first 

amooth•wallod but ult1mntely minutoly ornaruonted;. ornaments 

talclng tlla form of o1nutQ varts, irregular in shape, llardly 

visiblo in optical soctton or tha aecospores1 p3raQhysos &lender, 

· saptata, spax d1st1nctly enlarged. 

rl§b1tM .. On the ground alon;s oitn !il3ssos. 

Logality: - D1reh U1ll 1 DarJeolitlg, altitude 

6,800 ft., West Een~al. 

5peq1mea gtud1e'~ - DQC 155, July 171 1971. 

scntal.U.fliQ pgoosylma,i {5oavar) llon18on, l~ycaJ.og!a 

li].: 619. 1959. 

( Fig. 9 ) 

A.noJjhecia 8 m - 1.5· Ot'l•, gregarlous, sessile,. soft, 

fl9Sh:ft Ol'ttOrnal SllrfQCO !!'atlt l:la1ry;. N;)t1M Ug.1l'§ bl'O'illlt long<H' 



!ll..smtellinia Mrmsytayia - A.· Apotl'lscioo,XJ!; 
l'l. Vertical section of tile hymenium,.?..llO; 
c. Asci w.ttll ascospo1-aa showing ornametltat1on,z556 
D. Rooting ba1r,xsoo. 



. . 
lUld de.~er aloll!l tt1e mat'~J1llt briatly, muJ.tisel.)tate, tapering 

upwnr(ls into acllto spioao, base narrowed balow and forttad; 

B!lp2rf'ic~el. baits blunt tip11ed, orl.ziantlns from anper£"1cial 

layer or ecttll excipul.ua; osqi cyl!nddonl., 233 - 261 t 17 -

, 20 }l; ascgsrpm§ 20 • 2<l x 11 .. 17 ,u1 with. ommmentathns, 

17 • 20 x 10 ~ 14p vltbout 01~amsotat1ons, unieorinte, WJal1no, 

broadly ellipsoid t~ oub~alob~se, orna~cnted uith coarse, 
. . 

rourulod or' S:):nawbat truncat-a uarts; .rmmphtrM§ slendal', 

straignt, aa~tateJ octal oxoipulum taxtura angular!s and 

macl1.1Uary oxc1pul1l:ll toxtura pr1smnt1ca, forme:i by thin walled 

hypllao. 

'1., 

liabitat .. O.n rotton bark oi' a .tree. 

Lggalj,t•T ... B1roh liill, Dnrjooltt•st altitude 

,-6~800 f't., ¥1est Dougal. 

s_neoimao ptndtqd. ... nac 149, July oo, 1977. 

:~ii!OT'?l~">~tf.A (Cooke) Saccaro, Syllogo li'11ngorum .a ' 
. . 

190 ( 16SJ), lll!llGild Doudier, Hist, class. 

Discom. 'Bu.rol)o : 64 ( 190?). 

Apqt!Jegtq small, sassuo, red, outor "'urt'aea covered 

w1tn inconspieu::>us, -~al1no hairs; m:;p1 c:;lin';lr1cal; Meosoqrns 

smooth or rou~n, with Qll dr~ps, h:;al1ne. 

'rho Genus J19'l1;t1el],p, falls 1nt~ two serlos, one witll 

rouall sporos and showing llf'£1n1ty witll Alegria, tile otller 



.Fig. 10. 

A 

eloottiella vtyida - A. Apotllocia,xi; 
n. Vertical seet!on of t!19 hymaniurn showiog 
asci ascospores and paraphysos,x412. 



I ' . 

). 

with soootb spores, slloot:lr$ ntftn1ty witn chotlyrrmn!.a on ona 

and ,Qct!):;mom on the ot.l}ar hand, 

. ' 

-
' Lactotype l !!• ~-.ru.ngta {Ber:::. &: curt.} Sa.co. 

= Pe~1ms ~·cl~JCtg, Dor:C. & curt., vide Sc~bl.o.rl, 

\lytt Mag. Bot. 15 : 160. 1968. 

llab1tij§ - On br,Vopbytic plant matorlal. 

t'ioott1QUG . .'ll,iV!l.dn ( Hylander) Dennie Sid. l a ·as. 

RaziilA v1v1da ~ylaitler 1n Floro ~ : 4G7.( 1.865). 

. ' 
· { F!gUP ) 

' ' 

Apothec1p "J• 10 em diwnotor, ·sessile, d1ac deep p1ni:, 

i'lat witb ulldulnt1ng marg1n1 outer Sttl'faoo downy; rurmenllli!J blua-
. . ~ . 

greon in 1~1ne; ..wl.d .. 214 - 247 ~ 10 .;, 13 p; nsqosnoM.s up.19ertn.to: 

ell1pt1c•oyl~r1e,·i~ ~ 17·~ 7 p containing ona lnrg~c~~~p, wall 
. . ' 

with warts, ~ aeeptate, proj~cting above the asci tip 

upto 1 )1 thick. 

Hgb!:JH>'t • On sandy soU tllong with tllo mOsSe$ 

and ara!loes. 

Lgcll11t:z • Vietor~n falls, Dnr3aelin:;, altitude 

a,ooo rt., Wast Bengal. 

Spegtmon sf'.wl1wl • DGO 20, JUly, 22, 19?3. 



=" A!.!lllJiUA !:?u.e!relt Jabs-b. acw~, vor. f. !lnti.U'k~ 23::21 ; 

325. 1870. 

l!gdza (Dill~) st ... A:nans •aiiv.• Di'adnn Fr. "Set". 

Al0ur!a Fr., Gyst. Myeol • .2 s 41. 1822. 

Alondg (Fr,.) Gill., Cbamp. Fr., D1scom. 30. 1870. 

'buatz_ll (DUl.) st.-;:.rnans {S.or. Alourtn Fr.)Sut~geu.,. 

cggbl.Gnrin Coo't.e, 1:1yco~roph,. J. 1 252. 1.8?9,. 

'§.1oohloar1a (_Cooke) Lamp·., Fl. mycol. Dt:~lg., .Suppl • .1 : 

323,. lSS?. 

Apgt!Woia alll!lll. to large 1_scatterod, rsreear1ous, sesoUe 

to subSUp1tate bdght yeil.ou to orango•rod.~ discoid to slllll.lotit 
. ' cup-shaped, often margin dowmmroa, occaatonally Oils-sided, 

externally ~nbroua to l;)rof.noso; mgdnllaa Qxcbnl!lm or tex.tura 
- ' ' 

intrlcata, eo tal oxcipultllll of to&tura globUlosa to· tor.tura 
' . 

_angtllads; asct oyl1nclr1caJ., o11~htly narrower touards tlleir 

base, epo:t not blood in Helzar1o roagont1 a.:.spQrod; gsgru~ppml! 

unisoriate, ellipso1dtll or obl.oniJ ellipsoidal,_ byal1ne, wnrted 

witb raticl,llntion, s~atimos ap!cul.ate, containing o:m at two 

J.aree oU globules; oGmojw§Qs. s1mplo1 Wlbronollcd, soptato, wltn 
' 

enlarge~ tip, containing omasa plsmonts. 

ilalJ1tQ1; .. on b:lra da!np soU deb in hUlllus. 



.. , .. lJ,_ 
·, 

~M genua Al.Qgrin l:I:W pttbl!shad by FuokoJ. ( 1870) 

wltbQUt e!ting Fr1os 1 ( ~2) MeG Alptlda. f'o.r an 1Dfregonor1c 
' . 

et>oupio;; v1t!lin the gollllS Pgeir;a Dill. GUlat ( 1619) rnlsed 
• • . I • 

' . . 
Frias• iofragener1c n..'lmo t}lsmrin to tile l;jElnarl.c laval to 

aacommodata Pez1zo ournnt!a aa. the ~ps. This typ1f1cat~on 

for Al.qgria (Fr.) G1JJ.. wo.s ru>t only o. sy110eym but also an 

obligate synonym or d!,la!trto .Fuckel. · 

Dond1or ( l665, 1907). amended· t® namo 1\lgnriQ (ll'l".) '­

Gill. ~p1fiod by pgal3a ygsloglo§Q• Ue also p~intod ~ut ~1at 

. tho spee1os of AJ.quru {F't·.) Gill.. eoend. noud. oovo 1~111!3 

pooit!.vo o.ac1 'containinz aulc!oth•Woll.od aacoei;Joras. For tho 
i 

prosoo.t ~onus. Doud1er usad tile' name Pezir.a uhich was i'oll.wed 

by t:el..ennnn & Haloey < 1936) , La Gal { 1917) , 1~aosbotto!!l & 

Dali'our-Drown ( 1951) , :m1 Haim < 1962) • nut Alguw Mrn.ntla 
. . . 

which wnu included in Pgzi.@ by Bllud1or ( le85) as F!gzbo 

mn:a!l!jlf;l Por:1., is now widely accopted ao tno typa spec1aa of 

.uo:urin Fttckol. 

Pozizn q•trnQUa ?a~u., obs. oye~J.. 2 : 76. 1?99. 

l?qs1¢1i ,Aurnnt1n PQfS•t elt iloo!c., Fl. 6cot. ,a f ss. 
1621. '" 

£ogh1Qal'la A'Jtfmt.j,n (Pars'. e.Jt noolt.) Loob., Fl. 

. IO'j(COl• Dalg., Sappl. J. I 323• 1887. 



Fig. 11. ,Meur!n lltJrnnti~ • A. Apotiloc1U¥J,xt; 
B. ilscus w!th oscosporos,x537; c. Ascospore. 
sllot-Ilng roticlllat1on,xl923. 

- . ~ 



Ot!do!l wtrnm;1@ (Pors. o~ !iook.) .~~nssea, Brie. Funa.-Fl. 

A : 448• 1895,. 

fj;J.ggUg gqgg1!l9Q :Ochaeff',., leon. Funs. DQV{U'• .i a 100. 

1?'74. 

eept;a •;gcginea (Sohaof'f .) Dull., llorb,. Fr. t,. <174,. 171)0. 

!l.lgprin cocg1tmll (Schuoff. alt 3te•Amans) t4aosz, Sched1s 

· !!'l• bl.\ll3• e:!tsicc,., oont, J2 : nt) 486,. 1918. 

agmJgllini} wrnnttacASF,. Gray~ rlat. 1\rr~og,. Dr. Pl ; 003. 

1821. 

?ezba ®m!)t1!MI!) Pore., Mycol. our • .l • 222,. 1622. 

!9:d.zo. DSattdqp.unm.t1a Crouan, Fl. F!nlat. S?.,. 186?. 

£iEll:1j!l Jl'ltallt!!J Pers,. G:t llookl' Foma mirnu; Coota, 

G l'GVil~a 8 t 61,. 1870,. 

Pfizi;w. antnroticm spoa., f.oln Aol.lde nno. c1,. cordoba .J1 t 

255. l.BS?. 

Ug,'l)Qria anFar<:Ucn (Spe:•> Sooo•• syu. Fung,. .S 1 121. 1883,. 

Uumula ooW:u:tLQ~Il flpos. Aa,. Mus. nee., lU.st,. mat. lh A1roa 

II § :. ·303• 1899• 

Uuwarla gtllio spog,., Pllysis 2 : 13. 1923,. . . 

< .rs.g,. n > 
Agqtllee!a gregarious, seasuo, s~all ·to :Large, at t'lrst 

I 

cup shaped, bOeomlng <U.scoid to tlat, otton mnrg!n :rocuNod. 

dovnwn1'ds, 2 ·to 4 em. diameter; A;rmen1pn brigl'lt o~o, f'le&n 

tbin1 fraz1let tur:d.ns greon in iocUn11; mgdVJ,lnrv olc1PI11PS· 

of tonura 1utricata, llypbae vitb moro or J.os:s barrel-sllnpo\1 . . 



' ' 

ooll.s; .fitgt,Ql g;wiQlld,nm of to:~ttum sub•globul.osa t\l c.ngul(l.ris 

-wllose outerooat cells nre rectM;Julrar v1tll o'btuae free and 

t'll!lnillg ·at ll · nebt .. augle to the 'l'aCCptnele~ ·..Md eylindr.f.C wi. t!l 

hGm.!spbo.lt'!cal t1p; not blaotl by J~elzer's raagont, S•IJPI?l'Oii, 

133 ... 1a1' ·~-13 p; .a.ssu>!!!po:P~i e1Upso1dt. slightly obltquely 

uniaari.e.ta, oroomonted with a coli.u:ae rot1clllum, 13. ~ 10 jilt 

contatnina two oll drape; narnqbgsgs elavnto, p~joat1ng nb~va 

tho nod, o.pical portion swo.Uon. deeply p!.goonteli w1tb o~>'cmse 

aranul.oa• 7 ~- thick~ 

Habit'ili • On baf$ aantly' sou. 
. ' 

'ioce.l.Ui - t-1onapoo, Darjaelin~r, altitude e,ooo i't., 

Waat Bonglll. 

Sp§!oJ:.- st;u(,\1af4 • DGC 17-t JUly a, 1973. 

ASCOBOJ..U.S t>ars• ~01' Hoolt. t Fl. a cot. 2 ~ 33.. 1821; 
. . 

Fr., Syet. c!yc~l • .au> : 161. 1e22. 

Asg®qlt.!.t Pors.' aptttl Gmol., c. I.!nn. Syst. liat .a: 
1461. l.'lt-)1. 

QASl/bRloma (Saec.) Sac<iu 3yll., Foog • .:U : 421. 189!3. 

AuotbGc&a superticinl or partiallY twmorasu, sessile or 

SbQrt atlpltato, cupulata, roroly lenticular, smooth, dine 

concavo, planO or couvax, soft, flo~l:ly~ QJe&!)!'lJl9 of tutnra 



• 

globUl.osa t'.) a.ngUlat-1s; riqot cyliMrl.c•clavate to clavate, 

S•sporod., bl.ucd by t•tolzor' s roa~ant, o.t mnturlt:r pr'ltsud1n~ 

nbovo tho b1maD1um; gacgsnorgs f~o, allipaoid to sub•globosa, 

wa.rt:r ot' bregularl.y'·long1tud1ao.lly stl'iated, brownish; 
q 

lla,J'itlili • On vo.r1oUJJ substra.~n, most otton on 

an1mo.l dung. 

~no gonus Aecgbqlqs, e~tablianed by Persoon(l?Jl), 

is c!lara.ctodsa.d by l.to mutually free asc.os;>Gros, vtz., they a.ro 

nover GWilped toeatbor by e. COIQ\llon sh<~ath wh1eh 1s. the ehafact~r 

Dii"f'aront workero bnvo sepnr01tod various sp::~o!oo 

of A§opbglnQ based on sporo qbnraotors and oooatea new genua 

of vn:teb. f!uhqqddtq'hplqa Do•.ldt !o ona. Anotllor genus OrjsvQb!)lpa 

(Saco.) Deco. 1.1aa created lrJ Sacco:do (1895) inotudins the 

species of Aagobplqq having bait~ on tho1r roccptaclos. But 

subsequontly tlla nature of ba1rs were thOut:bt to bG 4S secondar.; 

!lJYCeltwa and saperrto1nl byphao rJf: originally 1mmorsad fruit 

bodies. Van nru:nr::olon C 196?), 1n his world monograph, corisirlerOd 

this· creation of mlw gonera a3 vary artiflclal. lie was au.pportad 

'b1 .!t1fa1 (1900) • 



B 

------ --
c-- ---~---

ASgoboJ.tJ§ §eatt(r.enn$ - il• Apotllecium,xii-; 
f\. Vart1eo.l. ·section Of ttle hymen1Utn ShQWing 
asci and nscosporos,xaoo. 

' I ' 



.. 

AB¢qbqlu.'1 agnUeon'nt tBor:c.) Brutlllll. Porao~nla (Suppl.> 

1ec1 .. 200. 1957 • 

' 

?t.!zi!lla ( rhmflrta) sg~tlgoqe Doric. curt. npucl. Doric., 

J. I.LM. Soe. (E1>t•) 10 : 36Ge 186~. 

( Bot•) .1:1 s 10:;,,. 1873. 

r\§cgholgn .£00.3 0 :r Bor~. & curt. apud, G rev1llea :1 1 e. 
0 

1875. 

Asgpbqltl8 8tlStrnH4Q 13ark. t J" ~1nno Soc. (Dot.) lat 

380. 1881. 

1\sgqbglms semzjnggMis Co!ltai apud Co~te, Grev1Uea. 

.i.U, I 74e 18~3. 

Aires .§ 1 307. 189t'b, 

AScob!>l'lll magptrlcoo Dodge, l-~ycologia ~ 1 218. 1912. 

Pap11l.gsoom !lliVfnH'!M lioa ton, Dot. Ga • .§1 : 1917. 

Aooth2e1a seosua, scattered, arogadouo, smootll, 

o.s • 2e6 em in d1amoter1 hymanial surfnco or1g1unlly greenish 

but appoadG>z dark~br~n dua to the p:rotmd!113 aoci containing 

dark coloured sporon; in saatbn I!!QbhvQOQiU\'3_matltJl.larx 

op;;lgol.!l."!l nna ggtal qgc!Jml'}'ll not d1~t1nguiallable and of toxtura 
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globulosa~ .nsg! C:Ylf.nflrioal; opar:culato; blued !n l1ol.zer'a 

roa~ontt S•sparod, 198 • 215 ~ 20 .. 23 }1; oscg!!Mme brogul.ruly 

bUorleto at oa.turtty, eU.!p!!!o1d nt first v1olet nn1. bec,om1tl3 

brown nt the t1:ne of d!.scha.rBOt at first smooth am then 

soulpturoa, ~cnlptudnt: cona!at1n$ of' lon(I1tudinal striation 

famed at tha t1mo or oatur1t;y, 20' .. 23 X 10 - 13 p; R§tQ!)hVItiJa 

slander, oeptato, unbM!lcbedt 7 jl irr d1omoter nt tbo apices• 

' f,qgali!L;l' - t1al.da.1 altitude 500 i."t:.,, t·Joat Dengnl. 
' 

Bpeg!num etlldi@!l' • DOC 118; July 2, l97G. 

Gl\1QQI.Qi%5UM ?ers. ox Fr. 1 syst. l'.yo. l a <t.S7. 1821. 

Qloo()qlosgu:n Ouram, Ann. Myo • .f.! : 418. 1906. 

I.a.o~typa specios ; Gggelg;wgg f3l!lhrwq Po rs. ex 

Fr. 

4ggqcacas usually alav~t6t co~prosoed.abOve, black 

browutoh•blac~, fl~sby wbon fra~h, becoming black on dry1~; 

hymsn11JQ CCUltl!lCd to tbO Up!}Sl' ;>:>rt10l'l of QOCOC:nrp, ~Ql:>Oth, 

9t1p' terrota, emooth' !n sootion of upper portion of ascocarp 

shows hymon!um spread, .allovar tho noc1gorous portion ~nclostn;: 
. . 

tho moduUo. or te~tqra 1ntdcatn; asci olavato, 8•spored, 

1noporoulnta; AApQ~p;n:.!s su'b•oyl11!ldr1cal. or subtuso1<1, brown, 

somstimas byalin9 1 0•15-soptato; UQf'i@Ms ol.endor, septato, 



.. , 

.·. 

13 .• A~o~lo!lsum AAhaarans - A, Aseopilore,ltl; 
. B. V o rt1oa1 a action of the, l.l.ycenlllm sb.owiti!S 
aacus,x562; c. f.aco~po.ro>.,lt350. 

.• 



stra1abt or curv~d. 

Tho gonus Gogr>lMPtw of Perooon, validly 

noeoptea bf Fr1es ta chnrncter1zad by brown to black, olavato 

aseacarps and abSonee or sotno f:om the byman!.um. 

7•septete • • • Qog~1gssnm _gig rtt;nm 

Colls of tlla par:lphysoo suoUon s1v1ag m:m1l1for.n O.!)panmnco, 

aporoa ~? aao>tata • •. Qooelo:JSqm 0Jlllezn&mhlln;n 

,. 

'· AspQpbGfHS clavata~-clusturod, 2.5- 4•5 ca, 
. . 

bla~k; fl.I!IQ1e'frp!ls port!.Qn nbout onrl hlll.f' tna tlltal lengtll, 

terrato orcoropressoa; gsc1 clavate, reacnina s lenath of 
~ ~ 

•'' 

l 
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148•8 .. 165 & 12 • 15 Jlt 8•sporod; asgo:tpqrm~ mult1Garif;lte in 

tllo ascus, oyl!.ndr1c1 straight or OUl'Vad, for: a long/t~o 

bstaline, lo.ti:lr becoming brown, t'rom simple to 7•septatg, langt.~ 

89 • 106 lt 3 Jll. pornruvzges nur:JOronu, loagor th!ltl tho aaeus, 

soptato1 tip clavate,. conspicuously brown •. 

l!ibLtit • On sou. 

t.og!1lity • Botallical gnl'liea, L>arjoell.n~h 

altitude s,soo ft., Weat Bengal. 

Soog:l!i!o!) st;udhd ,. DQC 153, Jnly 121 191'7. 

(Fig. 14')· 
/ 

Ascopn6reSOl1taey, a • 1 em ll1gbt Ulllber brown; 

nactrwro'~ oortion one i'!tth to 0110 bal.f tfl9 total length of . . 

tllo ascoearp, lnnoeolata .. obtuse; otog elonsated. · a11d aloruler, 

sl16htly tbickonod upvarda; ~. olavata-cylindric ·with 

UEU'l'O'!Wd apex, 1.49 • 165 lt l3 .. 17 Jlt 8•Sporod; GSCOSQQN!!J 

mUlt1aer1ate !n tlla o.saus, straight, ll•sQptate, 96 -·102 ~ . . 
1 pi. asu:a®yags entirelY hyalino, septats, epox ellipsoid to 

.. 

.. 

ll®11;a1d' .. on loa!!ly soil alon~ slo~es. 

~ - Dnrjealiog, nltltudo e,eoo rt., 
t-lost Dongol. 



; 

---~ 

15. Geora,oss!lm niutwm - A. Aacophoro1Jtl; 
.B. Vertical soct1on of t!le ascooarp showing 
asci and paraphysas 1 ~410; c. Ascus.x410; 
D. ?•septate ascospora,~lO. 



; 
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GMiflpssnm ni:nJ.twa (Para.) Cooko, t-!ycograi)hin 005.1878. 

Qlmrrula Jli"'t'ite t»ars. syn. Fun~ .. 604. 1801. 
' 1 

( Fig. 15 ) 

J\seotll)orm:; solttar:t, clavato, black upto 9 em high; 

Rsg1agrp~s port1pn lnnceolata, co~prossod, ona balr the tgtnl 

lansth of tha ascophoro~; gtqm slender, thte~, sm~oth; rnsg& .. 
clnvate, apex nairovad reaehiag n 1an3th 149 .. 165 x 16 p, 

·8-sporod; .a1leOQ?Q!l}i$ tn pa.rallel tns1ol.o in the ascgs, eJ.avate, 
. ' . 

7-soptata, 83- B90C?»;nmraunv~o§ rather lonzor than the asci, 

cylindric, saptate, apux or the torm1nal ei3ll mora or les2 

eurved1 ouol.lon, dinwJ~ex- 7 Jh 

HQbltat .. On vet soil n-nOilgSt mosses. 

LQ!.tAlU;v .. Dotanlcal gnrdau, Darjooling, 

fllt1tudo e,ooo ft., Wast BeQBal. 

Sggq!FJqo st!Jdtruj_ ~ OOC Ult August Bt 19'78. 

Gaqzloosr~m tt.$1MWoala1lum <lhrenb, e2e t'ial..lr. S;vJ.v. Hye. 

Der. so. 1818. 

Cl!Wcu:;tq .oah!or:lpllsoWes .t... sp. Pl. ~ : 1182. 1153., 

lli}oglM!)llS! ~H'fql'i!IQ serum Cooke, !<lycogra!)hla 6 1 

Pl. a.·£. 1. 1a1s. 
( 

~122~l.slSQ!~m ol;!.ln Paok1 Bllll. Soc. nat. Sc1. J. = 

70. 1873. 

'· 
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16, ~ ~Qhf.!,~ll.Qphilgm • il.,; Asaopbora,xl; 
B. Vertical section qf th~ ascocarp snoWing 
asci and parapnyses,x353; c. 6-septato ascGspore,xsaa, 
D, ?•septatG ascospore,xsss. 
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' 

__ As"<foph"Q"!'e! solitary, raraly olnBturod, ~rognr1ous 

3e6 • 5 c111 high; ,®c1aoroua pot.tloa blaelt, about ooo third 

tho total la.ngtil of th0 asooenrl), ~~9rossed 1 .. 2 cm·lon;; 

ao;l -~ • 3 rom t111c!t, ali&htJ.y acuta, not s!lQ.rl)ly dol!.lllitad 

i'I'o:l tho stem; ~ brow.aish•blacl,, narrowly rouoded apex, 

poro blue in iodine, measur!nz lul- 18B·x·l? p, a-spored; 

MC:Qinome rnai.clad, tn•o-.-tn, ol.1ghtly curved, <! - 'l .. aoptato, 

5~ - 65 X 3 )l; \lf1l'AqlWS9!l llll'l1SI'O!J6 9 Slf.t';lltly lOllgOl' tllo.n ~e 

asci, sapto.to, t!p tbickenotl, colla swollen g1V1ng monJ.l!£oro 

np.;>aarance. 

bpeAl.1tz .. l3i:rcll lUll, Dar3eel1ng, alt:ttudo 

a,soo rt., We~t Bengal. 

Spagt.mgn st;utU,qd - DGC 16, July 20, 1973. 

~i!ICUJQ.I..')33illl l3r;md., Bull. Soe. t-lj~e. Franca .l-~ 110. 

3.685 .. 

~ypa s;~oe1oo ; ·*fighg'filosoum hirsgtum (?or11. o~ Fr.> 

iloua 

As.b'bpho.res.,. otoet, ttlllt· clo.va.M to cap;l.tate, bl.&e~ or 

brownisll-bJ.ncll:, i'll!lnby; stlqo, sl.Grulor, terote, hirsuto rro:n . . . 
tho aoto.o; 1n ooct1on = llymon1um sproallin5 all ovot> t~e 

asotaorous port1on of toe aocooarp, witn blackiah•brown 

pointod sotae, onelositl3 t!l~ moduUn of taxtura 1nt1'1ca.ta.; 



Fig. 

----·- ------------

17. tr!gbog1oasgm tarlqwi1 - A. ~scopaore,xtl• 
B. Vertical section of tha bymanium sh'lW ng 
sotao,3l77; c. Asci,~3&i; D. asaospore{5~septate),x778. 
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~ clavate, poro bluad bY' fi!!3lZ(Ii' 1 !l 1'$1lgent, 8 or 4 apo:-.ad; 

osaottrzgmg. oyl1ndrie-tus1£ol'Sl, bNwn, 0•15 se~taw; utaOO'«J§I! 

slander, oyliooriot with onlnr;od apices; eroct or eurved 

above lntorspered witn long, stiff, po1ntad, black•br~~n 

. . 
The genus 'l'r!ghqzlgrumm, aroetod by ~'::>lldlor ( 1885), 

1s ·elooely ralatou to 9aoil9§auo from wh1ob it 1a.oaet!y 

d1stil1gu1.silod by tM presaneo of loll¢, stiff, pointed, 

blackish-brown setae. 
' ' 

$! ; 438. 1906. 

Goo~lgqsy;n t)u:lrotU c oalte, G ravillen Jl l lq?. 

' i)g:arr,losstJill yolqt!!)os Peck, AM. fi6p. I4 • Y. s tat9 

~~us., 28 ~ as. 1876. 

,. 

Ascopho·re aolitlll"'.l or elustu~:ud, two o:- t!lroo 

toga~~or, 2.5 to s.s e~ high; gsel~erg,s ogrt1QG lanoealatc 0 
' ' ' 

not stulrply distin;suis!lod i'rolll the l:lto::~, 1n·~un1.!3h•blael.tt 

1.0 t>:> 2.2 em lou~, ortcu flo:~tuaus, mr:-aly fl()lllowJlat eomp.roaasu 

asci aro many, clav4to, soss11a, a-spo~d, 112·15B.x 14•18 p; 
aru:®J?grne crin.rtlod, clavat0.-c;;Umr1c, mult1ser1ata 1n tho 

' - ' 
noeuo, btowntsn, 9~ .; 07 2: -1 - 1 ;t, ~-{5)··7 septate; .wwl· 

®yne:a eyl1ndr1c, eurvod to c1rc1rmto at the eo::~cn~hat 
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Mnb!ta~ - On soil in Q01Gt shady places. 

teosa1ity • Birch HUl, Darjool1ng, altitude 

a,soo ft., ~ost Donaal. 

i}pilCimAA Qt1Jrl1q!l - DGC 5, August 12, lO?ta, 

01.tdon1eua 01rums (A. &: s. lliX_ Fr.) Denn!.Dt ~· 

.DWL•-f'!ldii.a glrow61 .A., & a. ex Fr., Syst • 

. mycola .EJ( 1): 13?. 1822•\, 

k!ld®&Qlln glavM var. 1!l'llrn\1o {Doi.'{l,) Oenn!.s, ~. 

nov .-J2ghrqo!J1J,a plav•!!i var~ r: reiJS!&.a noud., 

Loon. eycol • .i : 249. l~llo. 

Cgd?qto;I,J,a mN.snmJe { Eehm) Dcrmi!!, ~ • .i.tas!; .... 

t1?11'1;UJa .mbtountJg Holle 1n Uedvtgin .21 ' 

103. 1882. 

'ry;>a :speo1os z C!J(loln1oUa. m~ (Bulle e:c Fr.) 

3ohl"Oat in Cohn, Keyptag.-Fl. Scblos •. 

3(2) ~ 21. 18~3. 

AQotm~gin t;yp1cally wttu a convex hyt;:r!ntu:n, ll5Cl'l!l pore 

noithar bluad no~ o~tlined bf 1od1no; gqq~agora~ so=etl~en 

bec~mtng 1-ne~tnto at maturity. 

L\£lb1tat - On. dend plant trunk, 



. , . 

. I 

I 

Cr.tdoni.ell!il ncicrllgris - A. Apotlleeia,xk; 
D. Vertieol soat!on of the hymenium ah~!ng 
asc!, ascospore~:! and par~aphysea,x680; C. Asoospores,x80( 

F1g. 18. 



Gll99o,10ll!i ncicul.qrla { Bullinrd ex Fr1oa) 8ebt·ooter 

apud conn, l£"eypt. FJ.Ooo Schles. ,ii( 2) : 

21 (1893). 

Apotbl}g1fi grogartoos, ltllll,lOI."f'ictal, w!tll short, emol)tb1 - . 
cylir>.dr1cal stalks, disc oonvo:t; ~rroooin!:l bright yellow, 

o.a mm ... l em di!l:aoter; scnq 1•2 !ill~ loOJth, l1gnter coloul' 
' 

thrul bymantum; ~ eylindl'ic, 1?8 .. laS x 10 Jlt apex ao:no-

"llfant conical, s-sporod; :ascospo.res bisorinte, n:arrow wttn 

pointed ends, no apl.)erulagos, 23 .. 29 x 1 Jl; :oa;apl]ysp§ 

slender, tip 1 om thick. 

!i~'!1iut .. On rottl)n bll!e.tctMi trunks. 

fto;AUtx • Govt. College Ga-rden, l>nrJeol1n&h 

altitude ?,ooo .rt., West Bongal. 
' 

Spactmon studf.cd ... DGC 201 August. 1·~, 1973. 
- ' 

·-0 ropQW:leztzs { Rolb.) Iiohn. Ann. l4yc • .1§ : 332. 

1917. 

PSQUQQ!l\U!icp, sub;:. !) ropangpaztta Iralb. Zettacra. 

?lenzonltal' • .12 a 76. 1906. 

. '!ypa spocies t Ascoh;>ltJs trH'olH llev.-:Bem • 

. Apothec19 e~pant1 usually on l1v1nz leavae, 



~==============: __ ::-::::! ___ . __ -----

PgsmdopeziZA t!lbiae - A. Lea.f of !jubia ggrdf.Mia 
boaring npothec1a,ll:tj B. Vertical section of tna 
loaf tnrou~ the apo~hoc1a,xl47; c. Aso1 with 
ascospores,x334; D. Ascus with ascospores,x625. 
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. eroend'ous, m1nuoo, soi't am nosby, tb9 sarg!n often 

crenulnto; QBsi cy11ndric-clavnt61 4-8•spored; sp~res ovoid, 

sf.mplo, b;;lll1no,. oon--soptate~ aar!J®vG<W. t'l.l!f'·>rm alll:l of'ton 

much ourvsd. 

j:)s0ttdt:tpo1liga v!la3.cua T .s, ~ £-.. H::maltr., P:roe. 

IM7.ag ~. Sgt. ~ l 31- ( 19<&7) • 

J\natlloo1a mJ.nuto, browo, seatail in tha tlsouo of 

tno.llost; bym~mtu!ll plane or e,:,nvo~, o.;:; .. l mm dltlmoter, 

SOOJilGl; ~ elavate tl•Sporod.1 73 .. 86 X 3 • 7 }l; flGM!lqOM:J 

oval., 7 .. 10 x 3 Pt untsorJ.ata; ogroql'r<;SQJ! t'limplo),,!-'ilii'om. 

ijabf.tQ!; .. ;>n l1v1ng lesvos of !mbta cqrdJ.t.'x.,ua. 

Linn. 

LOAAlitt .. Darjoel11'1th altitude 6,000 ft., Wast 

Dangal. 

~ilec!m~g §tucliQjj .. DGC 1151 i:l.U(SUSt ,12, 1977~ 

f!fi'il,k.I\CHRR'\ ratsch!>."a ap. Fuckol s;;mb. myc., P• 216. 

1869. 

Ggm1n\MQJ.'Q Pat.;, Dull.. soc. myc. Franae !} a 151,. 

1893. 



?sgudo7-alMm'.JJ, £». Heuu., lleclw1g1a ~ e 115. 1902• 

l?&!JOQ!li1.C!2~!lU!i ? • liooo., iledwlBiB ~ ' 146. 1002. 

Q&glpsoaris clam.,. Gen. fonz., 9• 21• 1909. 

J1QtQCllolll Syd. et Boll., Mm. Hyc • .a : ~. 1911. 

Ttgbtll;blln ~hdaG. et SV<l•t Ann. l~yc • .lJil ~ l.BO. 1912. 

~aad®h'llla~Mtll l1ebm, PtlU. Joum. Sc1. :z : 1~7. 1913. 

£-l:l;!jgca!li) Tllaiss. ot Syd., Arm. Myc. ~ ,· 280. 1914. 

P~®Qfembgtlqlln Thaios. ot Gya., .ll.·oo. !:tyc. _u ' 36o. l'lW. 

(il"WQoiit1gmq V • !iolln., Sttz'bar.- K. Akad. ~H.sa. Wion, matll.-

nat. n., 1. Abt.· .2&a ; 56!1. 1919 •. 

HQlsltQdiS Stavenn, Bot. Gaz. 6~ : 253. 1920. 

C;&st:pgqtrabntf.n Sonv. ot. clltu'tl., So!.ont. Surv. Porto fiico 

virg. 1 al. S/1, Bot.. P• so. 1926. 

JWlfi9tt®'lt1a Clll.U'd•, Jonrn. AG~'• Porto f\1co. ,lj J 210. 1930. 

teste Petrak ( 1951) • 

Pllqmqtmhutb Oavceo, Caldosia (oolamb1a) .l 1 7?. l91Ztl. 
' 

l'oJ,q!ltolle. viogno, nragant1a .a : 128. 1943·, test5 Petrak 

{1951) 

'i!ype spoctas : envlla!!MOl r,mm1nls {{Jura.) n.Ka 

L~af parasites wi~~ a ~ell doveloped.stromai stro~Q a~ettmos 

eoverlug tM enttre tn1c:lmoss nrul then form1ae eptdermlll 

cl)Tpsus on both sides; somotimas ~n ono sido of tho l9nf5 

portthedn ona to mn.cy, sub-euticlllar, suoop1dermlil. 1n the 

mosopb¥llt ost1olate; asci numerous, ~yl1odr1cnl or clavate, 

S•spoNd, 1ntcrminglod with byaUne 1'1b.roua parapbysos; 
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Illtschita ( l860) oroctl!cl t.~e gonuo Rh&llagh;;u:o. 

tor P:rronomycot;,us tun.gt hl'lv1ng oJ.ypanto Gtl'l)~ta, paraphysos 

and un1oallulnr ascosporos. E':r1os ( 1823) descrlbcil Sghaor'a 

gml!)1nl.!.! Pars. o!ll:;r as vpao!oa ln Sqb.§Sr•ia (cini'ertne) noo 

lata·:r ( la19) cna.ugcd th<Zt nnmo t::» Dotb\dGfi sramints. rU.tacu!to 

erootod tile genus on tlla Friesian spee1os placed 1n tho 

f~ily DotM.doaoeae, ul~ioh is cha1'aoter1sod by ascocarps 

.embedded in tho at~, ~od laek1ng true parithcc1Ql walls. 

1h91sson J: Sydml ( 1915) in tho1r lll:lll?SrtlPll or tlle Dotll1doalee 

' 1ncludoa geyllacqprat also w1tll. tne aosumpt!on t!lat ene 

asoncarp w~ a loculc rather'than n pGr!thac1um. Ort~n·(l924); 

1n or1tical study of ,e. zm1n1iit described a compo11nd -

truot1f1cat!on with ascocarps bav1nr: ·troo peritbac1al w!llle 

and a clypeua rosolt1na from the lntoral pr~liforat1on of 

tba psa'udoparonohymatous wall is not stromatic but only 

roae~blos such ttsone, ·Patrnk ( 192<1.) • Hillor ( 1941) and 
' ' 

Orton ( 1944) sapurately auf;(;ested for tbo rolllov& of the . . . . 
gram.f.n1colous pbyllacllQras f~m tile Dothideaosa"• All tile . . . . 

su'bsquont workers', !·Siller (1949), Von-Arx & Muller (l9M)t 
. . . ' ' 

l.tllnk ( ln57) t Dennis ( 1968) and otllors plnee4 all tho speo1os . . . . . 

-
s phaor!ales. 

., 

phyl.l.aollgm f11'AQ1nf.o. (Pars. tl!.{a•, S:fl!lb, royc. 

· P• 21G. 1869. 

Sohaoria gr.sm1n1e Para,, obs. m¥C•t P• 1B.Jrl96 • 
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Fig. oo. fbvl.lacMro ~mmiil!s - A. Leaf showing stronata,Kl; 
.13. Vertical section or the leer showina par1t.'leciutn,d39; 
c •. Vort1eal section of tha perithecium sh~siug nac1 
and oocosporos,x3lO. 



_, .5~ :· 

~Uachgrg · ~mminb ~ Sohw., trans~ A:.ae P!:lil. 

soc., u, ~ l 206. 1832. 

Dpthldga n:am&n1.fil Fr., Suewn vog. Bcana., P• 38?. 1845. 

Phillachora brnt!d &'ckl., Symb. myo., P• 216. l.SG9. · · 

Phyllru;horo MP<'lFlllnO 1\oll!ll. ct Fnntr., li.ev, 11\YO•t P• 

175. 1892. 

fhYl1Qellom grnmin!n t'a. J.rlstt1a&3. lloll!llt Asco:n;. • fir. 

1917. 

P.hvllQgMrg. nzmt:id!.IJ o rtoa, H. Y. ·utato Uua. Eull., 

243/M: 92.1923. 

PlWllAA!l!)rn mgj.&QfJ&l Dea.rn Gt Uousa, llo Y • Stato liUSo 

Bt1lloe 260/6?. 1925. 
' 

fbvll9Cll:u:e qinil® Tolton ot Dan., ~1yoolog1a, 19 $ 110. 

1.927. 

d t;mmata l)lroo1nont, on b:>tll aur.t'ac·:lll of tho l.oavos, 

bUt more promJ.nent on t"ne uppo1• 9\lrt'noo, noettorod i:rroguJ.nl"'ly, 

oomeUoos in a rolit oval, bl.a.clt1 shiny, 1::mu~rse:1 into tho 

bost tissue, forming alypeus 1n tho epidermis of the lear; 

pe£1thec1a ovo!d to oblonz, ostoolnte, deeply embedded 

extending upto tho lowar epidermis, 280 - 29'7 Jl d1ar:Jotor; 

J1.W many, :Un1ng tlle banos lil'X1 s!.dcs of the por1tno~.!.a1 

clavate, th1n-wal.l.od, S•::lpo_red9 GO ... 75 'x 10 - 12 Jl B..'1J 

.tntormtngloci w.ttn many' t.'lroad•l1k'3 hyal1not paraphyses; 



~I;;.QS!loros bisorl.at'<ll, oU1pa,J.d 0 thin-walled, h7al1ne 13 .. 

1?.~ 7 - 10 Jl• 
I 

. 
!iah1~ .. On l.1\r1ng loavea of FlrasmstW .;lura, 

iieos. 
. ' 

JdqgnU.t'' • G1ng, :oo.r.teal1n;s, nJ.t1tudo G,ooo ft., 

ltlost Bengal.· 

5AAS,t1<ngp stu;Hml • DOC ,57, July lOt lll73. 

U!l:LlOl.A Fr. eoond. Bot>®t Ann. So:t., !lat. III ; .1§ a 

BG?. 1851,. 

AllJpltitd.ol:lllm :toes aJt sprang., Pl. cr;rpt. Trop. 

?. 46. 18201 Proparto. 

SgllAAdG Fr., Syst. Hyc. 3 f 513. 1823, PropartG. 

"' 11al1QJ,£1 I~r., Syst. orb. veg. P• 111. 1825. 

~lyggtl}epi!w F..untza <ax Fr., Syst. 1>tyo. 3 ~ 232 • 

. 1629. 

Co11tpmn Cast. 1n Fr., GUl!llll. vag. soanll. P• 407. 
' 

mis. 
MWJ1diJt:n ~face., Syll. Fuziw. Fung. J. l <19. 'J.BB2. 

Parasitic tunnt, normallY oootlrr1ng aa eupor1:1cial thln 

i.tenso or ·~mb dan.sq patcllos on loaves ao.i yotmg stems, b!lv1nz . . 
dali: au,i)orJ:!.oiill., atrtlii;ht or wavy :nycol.t.um, with. alt.ornate 

oppcs!to or lrragulnr·branchad ~Jpnao at an acute tQ wide 



·. 
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l.t"ig •. 21. MgUolQ thq;naslaoa • 1\o Leaf showing per1thec1a,x!; 
.B. Perithecia bypopodia and mycelial setao,xlOO; 
c. Capitate llypopodia and mucronate ny;>opoo1e,xsoo; 
D. Mycelial sotae,zsoo; e. Ascus wttn ascosporos,x570; mm.·Ascosporas,x570. 



co: 61 , ... 

· Wlalo, wh1cn pl'\'Xluooe b::tt.. .. dapi.tnto and muc~nata ~yphopod,!a; 

.anS)!';;Qte llyqb::?n.;N&Q 2•colled, altarnatoly or ol);>o.s1toly 

arraf'..garl, otro1zut, bont; antrotfle or rntrorsa; gl!l!mzM1;u 

bzlphgpodie untcollu:.tnr, solitary· or altGroa.toly oppositoly 

or 1creatll.arly arratlgod, amimlliform; wrooHa• sot® 

scatto.roii, espoc1ally crowdod around tile 'bnse ~f tho. p&r!tho.;. 

. oim, at.!.t'i', stro.ir:rt:rt. Ol' enrved, unbrancliad or branc!lodf 

t:!l:lritiJac&a on tba mycelial colony, t>ouivJ, blnok; with vot>rucooo 

wau., !)ftan cnb)QJ.ate-coUnpoo J.n tbe dry otato; DW oroot, 

saoaUo or aub-s9ss1la, routld to ollipsoidol, un1.tati1cato, nt 
' 

f'J.f$t 4 - e - sporo<i, at maturity uouO.Uy with 2 spores, lens 

oO.::llllonlY with o, .rarely- 'lfittl 4, thJ.n ... wOUed at matur1tyt soon 

d1aappoarin!H QYQQ&I!l3~9 ·brown to dt.ult brown, eyl!ndr10Gl. O!' 

oUtpaoidolt strat~nt· or bant, sm!,otn .. wallad. 

1'ha gonua t12UgJ.g was toutl1SOii b1 F~1en in 1~35 

ntlli 'lfl'io omonded by Bornat in 1851. Until 1917, it woo tllo 

only gonus rocogntoed in. the. g~up, Ml)ltolirwat:h _ 

!i'or mi:u11 years i;iQ].iqln iilill>bU.:ri.S}hn Fr., ~a!led Oll 

S!)bAAdn nmohitdc® Fr.,.waa regl)rd.e-.1 as tho tyl,lo spaeios or 
. . 

H.C}).2,Qb and concl.u11e!l tilat tba laototyp;l .sbauld oo. liQ1.1alJl 

trichostnme l ~.> 'foro. nannfor'J ( 1001) ncceptoil tM.s. 

-
" 

' -•. 

U,q:Uoln .gU:to~:tJ.e i'lyd., Ann. Hycol.- .U.; 183. 

11)11. 

< ns. :¥. · J 

f9nsge borne on tbo upper su~facG end lower 



.. Fig. 22. He110la citricoln - A. Leaf' showing perithecia,xh 
B. Peri thecium hypopodia,x200; c. ~~ycelial seta,x30D; 
D. Capitate and mucronate hypopodia,x450; 
E. Ascospora;x550. 



surface or the louf'; spots blAck, scattered, · rouoo 1 supe:-1"!c!:al 

C!)::npo~:~od of brown., SOJ.>tnto brane~1cd hyplm~; the twprl!lru'l1Q are 

of tuo typos : eopl~te ~~opodin and oucronata hypop,dia, 

tho gapi,t'lW lyr!)cmq;Un rnaey, brown, stroi~ht or bant acid ti19 

mncrMate hypoo,.~ raro, brown; tho ~oeltgl potag scattoroa, 

onoirel.ing t.l)e p<;!ritl10C~a, stiff, otraight 300 .. 360 ·x 7 u; .... ~ . - . . 

/ the gmr1tneotn mcQ¥, blac~, sontad in the oyoolial aolQny, 

Nund.ed, 132 - 230 )l diamotar; .!WlJ. sessile 46 -·52 'x 20 - ~6}1; 

1 , ~'1iQQtop 4•neptate, s:nootn-waUeu, brown, 313 - 40 x l3 - 17 p. 

H.ahi~q!j • On living loav~s of Cite;}~ s~. 

J,gsnlitv ... Pol!.rabong, i:>ar,leeling, alt!.todo 

o,ooo ft., \·Jest Bengal. 

i>oocir;'lon gtudied .. DOC 111, Jun~ 20, 19?3. 

( 1?1g. ~ ) 

?gn~g§ bo1·no on the upper and· lower surfaces or 
tha loaf; §Q2t§ black, ocatta t•ad, rou:ld, suparf'lctal., co:nposed 

of brown soptnta branched hyphae; Wf!}Qtpdi.a two ty.;>os : 

capitate hypopodin n:ld r:mcronate hypopooia; eaoitatm !J.YJ'!~P:}s.Ua 

many, brovu, straight or bent ani mnr:mnaW hyM>lot\1o raro, 

brown; myceli'lJ, oetm.1 scutto.red, ench'Ol1ns tllo pt3rlt!lf>cia, 

stiff, straight, 231 .. 3'71) x 10 .. 13 }li Mr!tlJeain many, 

black, seated in tho mycelial colony, ~~undcd, 105 - 214 p 



d1ncmter; JlSQi oasnua, 2•sporod, 43 - 46 ~ 20 p; osc:oapprop 

·l~septnta, smootb•wlllled, brown, 33 - -10 x 1G /l• 

Dab\£~ • On living laavo~ of ~4atpstom~ sp. 

&ooal.&tx • Darjeal!.ng, _olt1tude 6,500 ft., 'idest 

Danr5al.• 

S,;repifili}Q !lf;nd1o4 · .. DOC 140, July 12, 1977. 

COkl:W3fQ!iiU&f Levollle 1a Ann. Sci. ;~at, not. a, eo:, 

VIII, P• ~i3, lB4?. 

Smnn!uo Bot, Zur. Konntn!.as ... coniomycotemmd 

eryptomycat?n• 

Stigtnpsgrq Dietel in Snglor's Bllt• ,1b • .27 ; 1366118:>9. 

Sxn,.wcoq Arthur 1.n Nortll Amor. Fl. :Z• 001, 1921 .. 

1:yp" species ' t;qloosuor~u:a tpimmt!'Jageamm {DC .)L<lV• 

1n Hll\!l!iB~tJs sl.al;tu. 

Pyonia subapldemnl, flattened to conoid, openL."'lg b!f a 

sl1t, w1tll ostiolllr para.,llysos; Mgia, por1dam1uml1ke, 

sube;.id€1rmal, laterally co:nprasoad, surr-;:mntiod by a per!dJ.um 

composed·ot a single layer or eolls, den1sc1ng irreguln~~; 

aegigsgo;p3 ontconlato, vorruculoao and with distinct ge~pores; 

11md!ll subop1dorcmJ., orrumpant, withl)Ut por111Lum1 ,_;oldan l!'ellow; 
I -

., umllf?spqms aloboao to oblong, produco4 in chalns, oanitl!lstl.nJI 

stei'Ua, 1nterctala:y calls; ,toU.g subep1dormal1 nat t, convex, 
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Fig. 23. t;:.;?1eosgodum b1etne - A. In!'octeJ leaf,x:h 

D. Maturo teleutosporas producing bas1diosgore,x900; 
c. Section through a talioSOl'US showing latcn·ally 
united one-celled toltospQres,x900. 



' . 
_somewhat waxy-, baccxn1ng '1Jelnt1mus on garmi.rmtiotl; 

.;tolto;:!r)Qms l•callad9 cylladde eessilo, lat~rally conl.mscalnt, 

tll1n•w:lllod corm1nnt1D[J nt mntur1ty by an 1ntorrull pro:~ycal!trn; 

Moddla borno on J.oug strlgma.ta. 

I ' 

TI1a ge~Js hno a wide geoarapbic distribution 1n 

ws.~:net• noo tompe:-ate regions. Pycnin aoo ae_c1a ar0 prod~ced 
. . 

on P1nqa while urodia a~ tolin are bo~ on.dteotyledonqus 

plants~ 

Tbo davolopm~nt of internal proz,ycol1um in tho 

fot'!!l ot a phragmobss!dium ia cbar.acteristic of lllQSt ot t..lte 
: 

species~ In CQlo;,uHtttr!mn :J1.11lfl&J.UlJ.M web ( 1912) sboWGd that 

vort1col septatbns too?.: place ns 1n T·remellaeoao. ·.stdgmata. 

are ot unoquQl lengtti1 b0a~1og spor1d11l above tho .surtaoo of 

C$gsqqr1nm bletlne Diot. lledw1g1a. .az J 216, 

1698. 

{ Fig • ~ ') 

smGtmas.-I..gsig!l!j O:)nfinad to tho le'af'sheatn, 

lonfblsdo, and.sto~ but prlno1pallY on the.uodet aurfaco of 

tho lea!'blndo, they appear· in tho torm of vory s~nll t.yp1oolly . . 

orange coloured oval to lentlcular pu~tUlus,. sliglltly 

orump~nt wltll are, sontto:ed .1;>Ng~arly on. the under sur!'aoo 
I - • ~ 

~i' tha loai'blado; aia=tlllU ~oi1~ey- and d1st1not· during enrly 



- -

ColeospOritim campanulae - A. Infected leaf ,x-lr• 
B. o:>ection through a telium,x400; c. Section through 
a telium,x400; c. Section through a telium sho<ring 
laterally united one-called tel1ospores,x400; _ 
~-._iS_ action through a uredosorus showing uredospores ,x500. 



-: 65 :• 

!ntoction but with sava~tty ~r infe~tion ~bay coaleseo 

fo1'11J1ng c1rcul.ar patches ( o.s \'!l!ll to 2 mo) nrourid a central 

lisnt yellowf.sh zone, loaf margins often curl with the viru• 

-y,J.ence of int'Gctio:n., old~r loatons ara blneld.sh•brovn wU.h 

rupturod ap1dor:ll1S cl.1~1rig t:) tlle pustules in torm ot wh1to 

flakes. 

and fo-rm 1-colled tllick StlbcutieUlar crusts, 17·99 x G-12 )h 

'I md\Q not i"ouad • 

Ilabf,tq_t • On living loave3 of i:!!llzenar!a rJIMQ Wall; 

Ugmio!.um allr,:n!Jti(oUnm !Sontll; Satvcl.m rnaal§n® Do~ro;le; 

;\nlihQIWPiWll nrngU,~ Lintll.e. 

·. 

· Loenltty - llircll !iill., Da:rJoel1n!.h lllt1tudo 

G,SOO i't•, West Bengal. 

Spag1ooey a!jltdied • D~C! t 0002 9 DOC3, DQC4, J'Uly 
• I • • 

~' ·25 & August 10, 1972. 

Coleosporll?J!! Q!l!!l.;lfi\D.lll!lll Cooke, H1-orosoop1e Fungi 

213 (l8G5). 

( !Yig. ~~ ) 

. Bymgto&js•s!)aions_ charactar!sed by ornnge c<>louraa 

pustules dbtr1uut,ed 'e>n tne undor aurt'ace of the lcavoo; 

.:i,mstyl.qa distinct• erunpont, witll !.!ovet'ity-of 1nfcet1on 
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cnmlnl, ormmtnm .. •trotl,toaDtu;:ga ovoid, l.-eeUed 1n obninat 

with spiny vall; 16 - 20 ]l in <linmoteri tsl&gsporns lntot>all;; 

united tor.n1ng crust,· 40 • 5:3 lt 16 fli f.ntarMl pr~mycelium in 

maturo apo1'es. 

ilabi!aJ« - On leaves of' Camt:~nonla Q?lqratn 

HalU.Oll. 

f:Qcw.l.i!Q! • Da.rjeoU.nz, altitude G,soo t't,., 

wast Dougal. 

SfH!Qimqn studtgu3 • DOC 1239 Soptomb\lr 15, 1976. 

2291 { 1937) • 

{ li'J.g. gfi } 

Svmgtoma-Lastqoo cotlfinad t_, tlla leaf shantl'lt 

.~r!nci~ally on tno under surfnco of tho lonfblade1 ~ppoar in 

tho form of small typically ornt~o eolo?rai pustules, arumpent 

wl.th. age, scnttared irroeularlr; r!nst1Jl&§ solitaey but witll 

sevartty of' ini'cct:! .. on they coaleseo rormin3 circular patohos. 

Hn'hlta~ • On lJ.y-ing leaves of Byrl.Mt11',! 

UQonl~us\s Loss. 



-~ ------- --~------=----_ -__ --_--_--=--=---=--==~~----
Cg1Qoanoripm n1eqtrqnthi • A. Infact~d lear,xt; 
B. Section th.t·ougll n uredosoros show!ua 
urodosporas ,x500; C. Section through a tel.!.Uill 
shoving laterall1 united teliosporas,xlS9. 

. -. 
'--- ---· ·---



I.ogallt·.r - s_oonda, ·Darjool1ng, al t!.tudo ~,Goo tt., 

. ~lest DeilzaJ.. 

~gac1m2Q§tQdL9d ~ DGC· 121, 5optomber ~o, 197G. 

Coloos;prinm glacJa·Qa~ht. lla!.'Clay, Jl. Astatic Soc. 

n<menl 59 ( 2) : .89 US::lO). . . 

C Fig. 26,) 

:Jyrp•?t®Js.-;,gsigng c11str1buted 1rrosulnrly on the lwar 

sttrt"aee of the loavoss D'letl}l.e!l sol!taey, d1at1aet, acattorod 

il•rocsularly, ornngo coloured, t)oHdacy,. . 

' s;;.o,onl ..cu:gqntsm • nNdl;agqnas l•colled ·1.a ~natns, 
:11 

outer surface O:.>io.y, 15 - 2G 'I d1nmat9r, tiy~liaa; toll21i!I2'U9A 

oralldod laterally within tho sub•opidormal layor for.nin~ o 

crust, px·omyeo:U.urn 1ntoroa.l, l .. callErlt hyal.l.no, 86 - 09 11: 10 .. 

13 Jl• 

!1nh:f.w.t - On living leaves of Ploctrpnth.un 
• 

ear:!u'[UQ!l!l9 Baath. 

).gar:litv .. Dlu•3oel1ng, alti tmte G,aoo ft,., ti ase 

sonsal •. 

!1%N·1PSOM. Gasto.;.;no in oboerv. Myeol. II, P• 18• 

18'13. 



l'l' • I· ~ ' l. . ~ I .,. .-q;zsonemn t.av• :~.n .!Wl• ;;,o • nat. Dot. 3t'd,. ;;,or. V t...t .p, 

3'74, Ul<:li7 • 

J!l'.l!:llh-"YStis Fr. Slt]mg. vegat. seaua. II, lh 517, 184?.­

eO!lgaon!u~, <.dv in Ann, ~ei • .oo.t. B::>t. 300. sor. VIII P• 

374, 1847, 

Typa · speolea : tjglatt~anora opnhorMM ( 3cllllbent) eo.st 
J 

. 'llmhn'"'1n cevpart:mins ( i?!upllOrbLacoa$). 

Pygotn subcutioula1•1 rarely sub•eplder.-cta, c:ln~ld. AgM.fA 

when prasant with ~1lu!mentacy parld1uo or n!>OOt without 

po.raphysos, ore.tlbo YC~llow; Mciosl)OM!j· in cha1nn, gl.obo1d and . 
verrucnlose; nrndf.n llubop1dermal, pulvorulent; nmr!.~r~;}ll>U'Q!2 

asooo1atod vitll capitate pa:'Qphyses; pOdteollate; ·t'sJ.J.s 

subopidermal or subcuticular, oruotaee~uo eompactod letal~lly 

into fi1'CI layet't of't~on c-:>ni"luent, at fhst palo, latGr 

brounisn•blnck, nona1~pont; tpl1o3op~s 1n a single layer, 

a~~~!ng laterally, l•callad, prismatic, walls coloured; 

pramycolllllll exto.rno.l, ·'1-c~lled. 

Tbo 0onus includoG both botaroacioua n!lii aut:~cious 

ruats. In the hetar:>ac.!.ous apoeies tna tella 'dlth the 

oxeeptiou of a single species inmnlly ocarn on W:)ody dicots 

such m1 !iarlfmgl[h ll!.bo1:;, Cgwdclts,· !,lem;:t,1flU.a ani otllors 

?ygp~a snd tolla .!.n aoM spac1os of' Hel!lmmHu:a 

Sh0\1 '17adat1on in ();>Sitton in t•olatlon to the epidOZ':'at1S. fhoy 

are bot~ subcuticUlo.r an1 subllp!tlemal in origin. 'l:heso 



· i'eatnros lihion aro amployod. as taportant 111obinguishing 

obaractors 1n rust taxonoJ!l1 0bow variation in l'lmluP~•· 

!lol!t to teliu, .Pvanla a~ vacy consarvatlive to vadQtlon 

. and offer a good basis for diagnosis. 'J.'bG only oxcopt1ons 

. o1tal1 wore those or !HNfl®lin and WalMI,ppora. ·~hese ~wo 

g~Jnaro oilow a ra.uge or variation fr~ subcuticUlar to 

subopldar::ull aomlit1on• Sspacially in f\!Wpnglta tho t¢tl10S• 

pot~a may ba l•collod .(Haplorn mwUg) or 2-co:Ued 

(f!l,otuavooolta) but still the species aro placed under the 

ono gonuo taking a broad v1av.of the variation and abovo all 

to maintain a V~all-ostabliahed proeeaura azons the workers 

Of t'llSt fun~io 

-
wbon. tne sl)9oies of t>}plQmQsgm, so far known, 

are considat'ed, tho following facts bocome manifest. 

l. G~aeias havin~ a. pn1·t of tMh l!f'e cycle 

on con11'ora stio111 auhcutloUlni' pYenin. 

2. Gpaoios navir13 tl'lelr CQJ:lplote lito cycles on 

dlcoto alona anvo subQpidot~al ~ycntn. · 

Fomer aroui) mn;; itlCltldQ !1olampstu& tarlQ£11 

( 4ttb.) 3 • J. Dnv1o on ta!l!f!i .ganaQ.gnsga formerly placed 

und<u• a. aepa~:a.te e~m.aa Jif!dtttn, of wnten pycn11ll. staga has 

not boon tour!4. 'lhoro nro ditferoncas enoU'zh to sepa1•at(;) 

spoe1es with subenticular pyonin int~ a d1st1nat ~onus but 



A 

Fig. 27. MelMOSOffl tmoeric01'l.J!D - a. Infected lear,~, 
ll. section t!:lt>ough a telium showing tal1ospores,xan;. 

·' 



.. 

.. 
an ol~aady statod1 it is ~:opa~ to tak~ a·mo1~ conservattve 

:Viow, as in Ro.yooolin, an:i dooi!)t troo doing so, bovevar,. 

for t:1e salta or c:)nvenionca, t~o sub:;enera. mey be :racagnisetl 

to 3..nd1oate thas0 d1ff'Granoe!h 

a) §emelamoggra for species with subapldar.nal pycn1n, 
' ' 

1no~u~ing autoecious spoctes; ana 
. . 

b) Hoterpm~qmo9!:>tf3 for apae1os with subcutlaular 

pycn1a, being notoroootouc ruota with 9,1cn1a1 au~ ooc1al 

stages on aon!fars. 

Mplarnosom hv:oo r,:1Mm:!l w int. in nabh., Knrypt, 

Fl. Sd. 2, 1( 1) : 241. ( 1.882) • 

' ( Fig. 27.; ) 

Sxmptom~-Affocted plants dlstlngulshed by tho 

orat13a coloured puatulos with which tile lenves and ste1::o 

a.re covarodi les1gns apl,J9ar on both the surfaces of ·tile 

leaves, raddish crost lilro rnthor than O)UStUlar. 

Cnosql grr.ani§ro - tella snbouticular, com~aetad 

laterally; tn1ipsggroa radd1ah-brown, fo~ing flat cvusts 

on tli.a loaves, Ml.1osparas closely unite~, 33 - ''9 x 1 • 10 P• 

. • Urndtg not foml\1 • 

Hnhj.tat ... On livl113 lemrao oi' Hynar!gwn !Jgp!rer1anwn 



!..qqnlitv: .. l'hroo cUe.s near Gh:lom, D0rjoalia(;, 

altitude ?tOOO ft., t'.lost lJongal. 

:3oog1pwn §t,tdud .. DOC 101, Juna 2t 1978 • 

. i. ... P. 30, 1816. 

Amort!il At'thut', floault Sci. C1>ngr. Dot• .~!."on, 19059 

P• 3-12t 1006. 

"'rt•q@n Fa•. Syst. Myool. ,il s 4tJ5. 1832. 

:l:nrJ,on lq.•thu:<, noault, Se1. Corazr. lota:'llBt. 1\::~t. 

·don., 10051 Pe sn, 19-JG. 

"!ottaa Fr. Syst. t•lyool.- .a : 510, 1832. 

Lncytnqg, i..ov. Ann. 3c1. 1Jat • .53 ; 3731 18<17. 

Trqlltomyogs Vll:lrtl:f!-l, tJotlzi:tl. Dot. Oart. Be:~?l • .lil1 

141, 1938. 

':i:eloago!.Q. l5ydow9 Ann. Hyool. 

'l:ypa apcoios s !>[lras$,d1qQ r!i'JO rgr~'lt'w O'ar.) Sc!ll.eht. on 

~sp. 

PycnLn subcuticular, flat, w!tnout coasp!cuaus 

ostiola~ pn~apbysos; a~cin ~aem~1d wi~~out por1d1um but 

sur~oun1ed by !ncurvod paropnysQs;. aggiogggraS ln eheinn, 

tsloboid; tJrodtg subop1detmal arutnponc, pulvertll.ent and 

z.>!:u;•aphy.sate; p~n·apeyae.s cyl1tld.i.-1c o..'ld 1naurvod; urnd!IR.a®.res 
,I 

b()r.oo s1o.:JlY on pooieols; t;alia snbcp!.detmnl, oril::~pent, 

' b:i,a.ctt; j;ellgspgre§l one to tan-oollod phragmosporos, pod!eollate, 

rad1U.sil•broant th1elt•Wul1ed .wall lnyar lami!lll'tet verrucose :>r-



tlllttYt ~lt.'l tW() to tnroa latera~ eemporG!lt pe41eol b.~aUna, 

ulilually byarosooptc tmd owol.ltna o.t . the lower p:;,rtion .. 

AU t.na apoe1eo so fat tmo\ln nro ant~ectotts on 

!'ioneo64o, oupr:u::1all.y on .\lQfiiO.· ruld. \}.l!h\111• fllo el:mraetovs of 

2hraci9L11ur: ovorlop w!.th thoaa 'or fto.';}SJ@i aoo i!!ltataQts>U'.Wt 
. ' 

' . . 
also· ~ceorl'in£: on tho rtooaeoao, so tbat !t !s vo.ey t.IU.'f.'ioult 

sooatioos t;> dist!nzutall titam. !?ui't!Wl' studios ara U!)eded t::. 

sccttt'O a botttH• bac1s for tho. soparati!lll or tueae genarn. 

Jl'1'qd!!)l2Q ditforo fro~ phrn~miditm in huvlng SIQOl>tb. 

tel.toaporo9 wLtb disti:ll!t etngl.e npioel {Jormporo 1u Ga.oh call 

aa agalnat v<~r:t.>tte;)aa :11)oros of' Rhmgi1'l1Mlm with two t, tluoo 

latarol g,ormporcs in oe.cll call-.. 

. ' 

the genus Ein'wt;i!!Sll;illn"-J oatabl.lehod by 8y.:low{ 1921) 
' 

uas based on tbe oocurranca of primacy ul'8dia wltu p&t'npbyaos 
. . 

and parnphysata lloco!'ldary url3d.!a wlth PtmlgmttU.IJ..'!l • like 

teliosp:.ras. 

Aegfa wore uu!mowo. in t..'lg type but w~m dlscovot"'fld 

·lGtst: 1n flu~o:.rmqtgHtlllJ. !WD:U'\lM!! wh.Uo. ~Elnora ca.nn~t, illS a 

rola, b0 basad Oil tlle tyi)a of Ufe•eyclo, the f·ollow1ng 

oomb1nat1on or cho.meters distingllisn .?.b£!l:&l!lW1t:w troll . . 

Piu'ownotru_tum. 2al1osporos of fhrrutgotgHgm have smooth eau-
. . 

wllll Whoraae~ 1t is VCH."fUCOcse in f?Dm.;rotdttJm; tf;lJ.iosp:>!'C~ ~.>f 

.P.mernR.tillt.n.p gomiMte im:notltatels: at maturity wllarona tnoae 
. . 

of Phmgg\d~l!!l ar.a rGet!ng apoNa• 'l!bo pedieelo. o~ i,.~~*Uum · 

. d~ 1!1-':)t swll 1n 'ltme.a~. 
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F1~. 28. ?.!lta~;m1d!nm ll>'t'clay1 - a. !nfected lear1xt; 
B. SQotion through a tel1um showing tal osporos 1xl34; 
c. Many called teliospo1·es ,x427. 



' ' 

. 
'· . . , 

< Fig. 2a ) 

::ivol)!j>WS•ll.,.f!.'ligns d1stdbute4 irrogularly on the under 

surface of'.tb9 loaves; .nustulag darlt.coloured, bregulliU't 

~o~dar,y 2 • 4 mm diamotar, ornmpent. 

oausol .., .. 2tiUl!l1So -· f;QliG ora.'lt}O coloured, hypophyllous; 

telbqpnoa on a s1$13la po::U.eel, matura tol!oapo:roo doap 

S.7 .. eallod, compound, wall verrucose, ao ... 92 x 28 - 32 u 

l'l.ygroscopio. 

- UrgdiG not round. 

iiob1tat • 011 living leflVOfl 0£ f\flblw A\ifl!Q!h• 

rJall. 

~gguUty - _narJeolinlh !ll.tltudc '1,500 1't., 

\-lost Dongfll. 

Spoc!.w.pp !Jtndied - DGC 112, Juno 12, ]g73. 

', 

Pllrqg:r.tdlll! oct?looularo _Daroby, Jl. Asie.tio Soc. 

Bengal 60{ 8) : 221 ( 18\ll) • 

( F1g. ~. ) 
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Fig. 21)• .f!ll(agml.dium oetolocularo - A. Infected loaf ,X:k; 
B. l)ortion of a loaf Sll0'111ng pustul.as,x200; 
c. Section through a tolium showing tollosporos,xlOO; 
l.l. f1any-colled tol1ospO!'o,~300. · . 



tna lowor.surfao~ or tho loaves; pustu~a~ dark-coloured, 

irregular in outl.!no, 3•5 mm d1ametar, erlll!lpant. · 

CansaJ. • gmr.m1am "" ftelia cbtJcolata coloured, 

llyiJOPl'IYl.lous; tqJ,iQsporos maey-cellod, stalked, Wall cllocoJ.o.to 

coloured, verruc-ose, pedicel byai1ne au:1· enlarged towards tllo 
' 

bas~; 92 - 115 x ~a • 2G p~ 

jjgb1f;At - on living loavoa ot Hnhtlli!. tilir.aet;a:IJ.lm 

Smttb.' 

LMal.Uv - ,faJ.apall<u·, tlarjeol1ng, flltl.tuds 

. 1,ooo rt., rlost·Be_n..lal• 
' ' 

iiiM.QimGn ~tlldla!\ -DOC 001 June 1, 1~1.4. 

P!lgnf.a subcuticular, conoid, w1tl:lGut coosp1cnlous 

ostiolnr paral)hyaas; nrl!Jl!lr::L um!ii.a {urcdinoid aec1u) 
. 

subap1demal, aparapllyaato, gesqndarv uradi,.a aubepide1'1!lnl, 

wtt!l· psr!pharal 1ncurved paraphyses; umd~QSROtei boma . 

sin!ll1 on pod1eol.G; Mlifl suoaptdar:nal., blaclt, erumpant' 

~Q4ioappras pod!cellata, 2•G•colled or mora (pbragm~sporae), 

sm:oo~h,' redd1sh•bNO'Ifflt with 2 to 3 lateral set:mpora:J in OO.Cb 

oelli,pedicol ~aline, not SWOll1nB ln Water; SporOG gorminnt1WJ 



,-. 
8 :· .. -

-_-__ -_ ~--=--=-=-=-------=-~ 
!.''11:• 30. l!llrggrnotolinm mvsorenois • Ao Infected los.ve~,x!; 

Do toliosporos,T~O. 



,· 

. .. 

tue genus wno <latabliahed t'l aocotn:lll1nto spl')cies 

with npo.rcphyscto pr:!oaey uredia ( UrGdino1d nee1.n) in plneo 
~ . ' . 

-of· cal>!!!llltd aee1o. usually found in PllrnsmWigm. Tbat t.l}1s is 

not a vaey dbtf.ngu!ehtng foatute oooa:no ovldont by ttlo 
' .. 

in ot!lor respects was. 1llll1st1ruJUiahabla i"ro:n othor opocS.o~ of 

Pttrnemot§linm s:> i'ar known, as alroady pointed out under 

:enm.e;tdtum, tho toliosporo oharaetGrs offer the clue t, tlleir 

. soparat1on • 

P.llmgmote3.1u;n mt&gl}~or.~de. '1'h1ru:n. & !·inndk., Pmo. 

Indian t'l.oatl. Set. Geot. a., 15 : 101 ( 1(~~2}. 

. . 30 ( Fig. -··· • ) 

Symptq;n-¥a§1ona distributed irregularly on the 

un;!ler surface of tOO lonvesi !)'Jstn~es solitary, mtnute, lam 

diam!\ltor, round, orumpent, bla.okt not powdery. 

Cnusgl • otenntam • tal\a hypophyllous, bl~c~; 

tolgntospqrnP cylindrical, o.pex round with· ~ptcal.' ;papilla, 

wall brown, smootb•Willlod, ~ u thie!t, pad.1eol.a byal1no, O.'ln• 

bygr~sooptc, 4 .. 6 septato, ?8 - li2 ~~ 24 - 27 u. . . 

llD.N.tnt - On l1v1!}3 lonves of Bpbllg l.nspgearpqs, 

sm. 



~oonlttz • sutuliab)okr1, Darjool!.ng, altitude a,ooo ft., 

West Bengal. 

6 ppc1mm atqdtod .. DGC. 173, JUly 2.t 1978. 

PJJCC!r>ll!l. P~raoon in {D$!)S L1eth. Fung. p.33, 1197) • 

l:lyn, Hath. !rung. £>• 225t 1801) • 

.!U,lQd.U§! t~rt.l:l. in aosult. llei. Congr. Interr'.al Dot •. 

Wa1nt 1905. P• 345, 1908. 

JlnllatJ.:a D.c. ,1n ll'loro Franca, 2 : 2261 1805 • 

. !J.grnooa~tllf!l Sydo\i in .'inn. Myool. 19 ~ 1.7·!, 1g21. 

C:gt2t'~~YP!l§ thuot:J. in Joura,. So!., Hntth Pnys. !ia.t. 

Lisbon, G ; 239, 1876. 

Dienarn<2ll a~~ F. Groy 1n Nat. !~orr. Drit. Pl. I, p.s-.u, 
1821. 

:tlr!a§l9'U?llgltJ!D l'lollte.ro oz: l.av1llo in A:m. Sol. 1fat. 

Bote,; III Scr _a ; 2~9t 16'1G. 

JQa!Q:fi Duba~t in ost Bot• z • .J, a 42, 1002. 
' 

g..eptlnia J!Jol in ~!h, · svonsk. vetons. Akad. Uao:ll. 

:aa, .Afd,. s, fio. 10 P• 15, lall?. 

k.f:lt0puos:;&n1Q no;:,trup in plo.nt~patologi, P• 2613, l'<l02. 

f.&mlrQtbta 5yd. 1u Ann. MyooJ. • .2Q : 119, 1922. 

kinld.olln Syll. in Ann. Hyeol • .lll l 173, 1921. 

leyaqsoora Artn. in nosult Sci. Congr. Intarnate Bot. 

~~len, 1905, P• 340, 1906. 

" JUg.mrmsg!.n~ Bostmp 1~1 Pl.nntopo.t:>loat, P• a:aaf 1902. 

?erJ.stammG D:rd. in A.an. Myool. Jill t ua, 1922. 



Pgrsoon.t.allJl Syd. !n Ann • .Mycol. ~ ~ lls, 1922. 

--pleo;erl§ Gyd. 1o. Aoo. Hycc>l. l$l : 1711 l\J21, 

2?Hg;nellrl S:ru. !n -Ann, .Ciycol. _2() : '122, 1922, 

PaoudopnaciolJl llohnol apud waaso 1nM1tt, Bot. ~ab. 

fooh, lloonscb. w1an, Ilt. P• ~1, 1025. 

pugointdia fi• ~-iaj"ro ln ualdinzon Uordlll!l9rl!mt P• 3371 ' . . . . . . 

11329. 

Bgst;gu!a Laaorh, 1n s. Dot. Pario, 3 ~ 188, 1889. · 

Schfoetr.a'19+la Sydow in ann. HycoJ.. 20 : 1?2, 1922. 

SclewMU,lm flycl, in Arm,, Hyool. 19 : 172, 1921, 

IS!olane>4onta Cootagn~ 1n Cat. P~. !-lo.rsollle, 202, 1645. 

T £B1lia Syd, 1n .'~nn. ~lycol, 20 : 121, 1922, 

1:ype spaciec ; li!IJCg1n1a ama!nJ.a Pars. 

fYgnin subopldermal, cupulata, ostlolnte, witn ost1olnr 

pnrap!lysos, Jl.AQS.rJ. eubapido!'!llal. or evarulscent; neciosporos 

protlucod in cl'la1ns, angUlarlY sloboid · Ol' spnor1cal, gm~.u.e. 

l!Ulbapido1'11lal1 witll or without parat~ilyses; urodtospores produced 

singl:; -on pod!ca:LG. i;olil) subepidomaJ., mostly replllCin~ tilo 

u1·od1a when t.'loy. are p~sent; tol1o3poros 2-collod, pedicollato, 

roddisn-brown to pale•yollow in colour ara rarely tending to 

ba almost llyalina; ooptlll:l ilor.izontal., raroly oblique arui 

vo~t1cal; ga1~-p~re sin~lc in each coll, ooually apical in tha 

top aoll ani la.toral in tho louer one; toliospores t;er:minat~ 

nrtor a poriod or ro~t or 1mmad1utoly promycol1um extornal, 

typically ~-ccllod, or 2•cellod, or 1rrogula~. 
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' 

'fha gellUS lncludll!s aover~ spooies or 3ront oeonom1c 

·1oportanco vhioh cause aadous da:naga to corolll., vogotablcs, 

ornal'.!lat.itnl and ottier plants. It inolu:los both nutoacioun and 
: . ·- - - t - - ' 

hetoroee:!.ous forms uhicll show lll'Oilt yar1ab111ty 1n tile type 
- . 4 

of life oyele. Tho var.touo spac!.as show 1ntorgrad1nJ3 ehnraetere 

in tb\ll colour and rostina type oi' tol1ospores as well as the 

eJ~;tent of devebp!!lent of poddium within the aeoiu::J. TgUoopgooe; ' . -

in some spacies aro tld.n~tiallod, and hyalino wb.Ue those or 
othors are deep roddish•broWn and are rooting spores. 

The oocurronee ot: tile masosporos in rntllor large 

numbers in soma cases bas r<!lGtlltod in somo or the r:;pooies of 

pyosio!.a bo1na mistakan tor !Jrgmyceg. :van so, ae11oral. casas 

·of te:Uosporas with m;ne ttmn 2•colls ht\VO been recordeG. 1n 

spootos oi' P•ms!W.''h ·rnts foatu:re sbo!Jld ,not bo given unduo 

impo1'tnnce 1r they occur associated with nol'I'1Jal?colled talios·· 

pol'OO typical of J~tiCginfn• So-1.!10 ot t.lle.Se terotQlogioal. 

pban,omona oove b:ilon cited by Artbur ot al~ TlW go®s !tgatmpin 

I.agom sbows th!G type or variation and poss-esses cora than 

two-called toltosporaa in asaooiation wltb 2-eelled onen. 

Diatol rocogaiaos tlde ao e. valid ganus, but eor.31dor1nn the 

no~ of var1abU1tY, it 1s best to treat it as e. &yno~ of 

eugq~. 

~hare is s comp1ote 1ntergradat1on batween eueq1n1a 

and p_ipmhidtnmy $0 that tbo sopa.rotion Of tlla senera Sbi)Vina 
I .. . . 

obliquo ssp~rat1on, latoraUy .disposed gQ&mporas and other 

1nt:G!'I!lod1ate charaotora 1 is only arbitrary. 



Ftg. 31• Pgggtnts ginsliag • A.· !nfectad leaf,xt;· 
n. Section through a toliurn, .xl.?S; c. Two•oel,led 
tel1osporas ,x45S.. · 
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7!he number or'&} disposition of tlla get'tlp::u:as separate 

, Pqcqtnl~ t:roo Ctt'W!!!ns1ellq. and Stemgstrattlt!lt bolns two ~:u·.ci 

lata.roJ. ill cuwJnsiplla and -1· to 5 1n StempptrotueJ• ':i!he 

subcuticUlar nature of tho P1Cntum differentiates SpretggQ 

and U&-'>PYX1s. from tna suoop1dermal. condLt1on present 1o 1'JmQL'l1Sl.•· 

Tha occurrence of a !'ltoekada of por.td1o. surroun!Uug tho 

t~:U.oo 1s the only d1ftarontio.tin3 cha:roctors of !·11YAdG• 

I . 

Puce1n1a g\;mliqeil§! syd. in Sydow P •. -!C H., t:lonograpl:d.n 

1Jre41naaru::~ J. ' 6 ( 1902) • 

S$ID)toms•!~o§\ogs distributed irregularly on tho unetor' 

surfaco or tho le~v~s; 9P~ttla§ brownish,· circular, nuQOrous, 

eru~pent, l • 2 mm diaoatar. 

ca,lsol :- grrnglsm .. t,glla 198 .. 208 JI d~ter; 

tg119s!l-1!'AA dark•brown, smootll, 2•c9llad., to~ coll blunt:, 

4() ... 66 x 13 • 16 p, pod!col hl/alins. 

r 

·. 

Moilll,itv - Sinoilal, Oa.~jeol1lllh nlt1tude 7,0001't. t 

Hast lienzaJ.. 



·, 

'=--=----=-====-:::--:.-=-=-:-:. -=--:-::-~---::-:-_.--:-: ... ===...=-:==-=~--- ~~~~ - -~--, 
Fig., 32. Pggginia nrqndinp.rie.a .. A•' Infected ;teaf,xh 

n. section through. a tsl!Ulll showing teU.osporos,x457; 
c • ·.t tal1oapo~,x57l. 



Etll:Q1Q1a A!:!wd1mu:iD.!l Schw., SChr •. tint. cas. Le1pts!.IJ 

l ~ 1'2 ( 1822) • 

( Flg. 32 ) 

' 
surfaces of tho l;)eves; gtultU!l}G :U.gnt brattn, 1rrogular, :U.naeu? 

GOOpedt ilU!llQt'OUSt OtUll11)01lt• 

CoosQ]. ... ·grrmalgm - .tQUa flnt, bypopilyll.oua; 

J;Q).j.Q!WQ~No· podioollato, 2-eaUau, mostly oll1pso1dnl or oblona· 
. . ' 

alUpsoldal., wall 3 Jl tW.oltt 1 p apically; p0tlice1s byaJ.ina, 

26 • 'iQ X 20 • 23)~ti. 

oottm.t .. 0:1 l1v1ng lcB.Vt;l9 ot Amg;Unaria 

1nt~umtul1.a nuro. 

LooQ).1:!;x; • Near S1ooilal Lntce, Da.rjaeli.ng; 

lllt1ttlde 61600 1't., Wast DongaJ.,. 

Spogf.mU!l §tudi~ - DOC S<l.t March 12, i975. 
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' 

Puscin\A cartcu ... A. Intected leat,l!:k; 
n. Section through a telium showing tel1osporas,x365; 
c. Te11osporos,xaaa. . 



,_1. 

-· 1"1, I • -• 0'-·, ... 
,. 

. ' 

Pllceintp. gt.ujcts (Sobnnt.) Sohroter, Jabr~sb. Sebles. 

Qes. Vaterl. Cult. 103; 1873. 

fl•mpto;a..tw;;1grm dartt.brown, t'OUndod, d1str1bntod 

irrog!llat'lf on ttl~ lOiior surfa~e or the laavea; wmtttlM 

soJ..ttillry, distinct, erum~nt, o.s !!1m cliamater. 

' 
2-ceuea, tniclt waJ.lQd; _smooth, 49 - 56 x 13 .. 16 p, 

coll9t1'1ctod in the m1&U.e, ap1clll cell prc:tlon~dt pedicel 

snort ana eyal1M. 

'\ ·_ 

' 

. -
flnb&f.e~ ... On living loaves of CflNi't-grncillfGt 

\~fllll •. 

Lgga1itx ·DarjOGlln6, altitud~ a,aoo ft •• 
t1oat. lien,aJ.. 

SQQQ&mgQ stgd!e~ • DGC 64; April 71 i976. 

leafblli<l~t typically bl'Oiin colour, soattorad li'ragulaJ.'J.y 
' ' . . 

' 
.. 



.•. 
,. 

Fig. 34. Pt]cotgt,a ci:ll.oropllytao .. A. Infected loaf, x!t; 
B. Seotion tluough a td1um,x33.'3; c. Section 
through a tGliurn showing teliosporas,xaa9. 



. ' 

·on. botli tho surfnoca or lonfblrulG; nustulas oval, slightly 

-oruropont with ago• solitn~ but with sovarity or lnteotioa 

.thay coalesce forming pa.tchaa • 
,•:-

. cooso.t .. ;9r:;anism .. twlig orruiae coloured, with. 

ruptured ep1do~1s; tdliogporqs 2•cellod, 33- •lO ~ 20 • 23p, 

podtoal parsistant. 33 • 49 x 7 Jl• 

liab&turt .. on living lonvoa of s;!hlgrnnhytg~ sp., 

·~ x.genJ.1.3i!ir. - Tuwor, Do.rj.aelinth al.t1tttd~ a,ooort., 
rlost Bsn~al.. 

~ !i®Q:loo[llltm,U&d • OGC 5S ( 1~1I 217598) 1 Log. 

il.B. l>G'Vlllrlt December 14, 
1974. 

:Iota ' N-? species ot f!•lgo1n1Q !lao booa desoriba<l on 

tills boat genus. so t!lo coll.oct1on 1s prop:>sad as a new 

species. 

Pucewtn tazgpyrt Etu•elay, Jl. Bot. 281( lt)SO) 

- ·. 
( Fig. 36 ) 



~Cc~-.=c=--=-=------~-=-=--=--~=====-~~=~-=~~--====~-



\ 

the ttnder suri"nca or the leo.voa; · gtast!.ll.q£1 fl!1nuto~ c!.rc!llau, 

br:.>vn, ~rumpent. 

qqtJPI!!.:£. .. ~nW.llJD - toll!\\ dark brown, hyp"phyllons; 

. t~Urumgms dark•broun, e:nootll, 2•col;I.Gldt top call blunt1 

26 • .36 X 13 • l6p. 

ntpdia, oycn1n and moe!~ not found. 

Sabf:tat .. On living laavea Qf fB![I)PYrnm 

dibQSWS (D • Doo) tto.r.:'l. 

Lgq~\tz.• Darjool1n~, altitude 6t800 ft., 

\"loat i'!Elt13alo 

So§cS.mqn stgd.1g<l - DGC 78, Juoo 121 1975. 

Pugc1n1q gprnnU - ='UJ!'wtict !trast .. , ~num. 
' Fuug. I..npp •. or. : 220 ( 1866).. 

{ £i'1g. 36 ) 

Sxmptgms-Lgs1ons distributed irregularlY on the 

undor surfaca or the loafblado and pot1Qle bu~ witn seva~ity 
'. of infection they coalesce and lGavos boco:ning curled; 

?'lSttales lar-de, brovn, Ortl!!l,P.ant • 

. ' 



- ---~------------_1 

Fig. 35. ?uceinta wntan\i• '1 ' Q1 
t •• Infected loaf,Jt ; D. Saeti:>n 
thr~uJh a tol1Th~ showinz. tcli~sporaa, 
.lt367. 



. . 
·"aAAA§lPQmq t.Uu•k .. brova, smootn, ped.1eaUa.to1 podtcols 

hyaline, 2-callodt :>.'6 .. 3.3 :It 1!3 - :.10 )l• 

1!Ji!J2~tat - On Uvtng leaveo end l)Qtlol.e 

or D!lll'D.QI.U!ll !W!)Iliszmm sw. . 

,At9QaU~.z • o~rjeal11lih Oltitude e.soo ft., 

t-lose Dengnl. 

~ At!llltllQ .. iJGC 1.46, Juno 25t 197'/,. 

I 

Puog!Q!.§ 2.tmrl<:~J.g (tbi1'1l.t'!o) Comb. nov. Ko.ms.:Ua 

+a•zr.:,teol.a ('rhimm) tblrt:nn. t l·lyeoloaio., 

· •U : 971 · 101.9. 

< F1a .. 3?) 

Smp~:;m .. t.eoigq;r diatributad 1rrGgUlal•ly on thO 

under st1ri'ace ot the loO:vtlls; pust!Jl.<Ja mostly sol1taty and 

aomo coalasci~ together, 1 • 2 mm diameter. 

CaiJsAA - JU'Bfl;)!am .. tell.& hyp.-,phyllous, on 

hyportropn1ad spot; »gl1osogrea s-collad, tnick•Walled, 

o,long, g:Jldan yellow colourt apical coll po,.ntod,, €H ... ?5 z 



\ 

I 
I 

I 
8 

. . I' . . 

·---~-- ::::::=-=:=-------- ------- ----- --- --- -----

Fig. 37. ?1lSS1W.a J,aut1.Q<?la .. A. !ni'ectod len!,xh 
D • .Section through a talium sholiin.z toliosporos ,<..500. 



\ 

. . 

14 .. 2a p, stall¢ l•:>ng, olondol.'1 th1n•wallei1 1 woU saootb• 

2 • 3 p th1ok, apex tll1ott, padleels h,val.tno upta 300 }' 

lOll"• ... 
' . 

i!Q.~I4 • On l1v1~ loavos of {( 1n:lam!F!Uill 

~. i.loos. 

l.q~f!tUlL - 'i'hroe m1los 9 Darjooline, altlt!Jda 

1 ,ooof't., \~ oo t. !lon;sal. 

Soog2,mqu J}!;trlle~;& • DGC l?;}t May 121 1979 • 

. 227 ( leOl) • 

( FiJZo 38 ) 
I 

Bzm!>li2m\l•HGS1offi1 distr:ibutea trrogul.Orly on 

t;.~ta uoo9r sn,ri'aee of tna·lGe.vos; !Jl!!31iUlWl o1nuto, · br;;>wn, 

c!:-clllar, o.s .. 1 mm dil'lmotar, ~rtt:Ipent. 

{l!ll)S!il;1.. • Ql;1f'!lnlwu - l'.glin Ohooolata oolGttred, 

hypopllyllous; yeltosgqres ohooolata e.olourod, 2-collo~, 
' ' 

sooot!l•wlllled, oblo~ to ovnta, 23 • 00 x 20-}l, ;,led~oel.a 

pot<a1st4nt, ai)SX conf.onJ.,' oo!lstrictad nt tne septum • 



- --- -, --- -

Flg • ;38. ftlgcinia _ mentfio!l • A. Intected loaves ,xl; 
B. ~oat1on through a tel1um ~howlng tsl1osporas.~aao. 



Habitat • on liviog lonves ·of' Cnlamtntb!l Q]b!.'i2QQ 

Do nth. 

LoqaU.!zl • Honz!)oo, Davjaoltng, altitude a,oOOft., 

w os t Eonrsal • 

.Sooot!lJA!l f3tWUml - DOC SG, Juno 15, l!J7.S. 

( Fig. 3J ) 

dymptoms-~gs1quq aistr1butod irregularly on tho 

undor suri"oea or tno lGavos; 2'Jp!;lllgg brown, isolatod, 

ver, o1.nuta, o.s - l mm <l.iamotot>. 

causal • organism • tgUe, hyel.1ao, ecattorods 

M~.losmu.:qs 2-coll.od, smootll \falled, 3'1 • 41 lr. 10 • i7 Jlt 

pollicol. llyaline. 

n rqsl1t.h pvt;pia. and ang1a not roullll. 

~ • F ro::l tlla Wl':lO of tlle host. 

figb,U;a!i - On l1v.!.ng leav0s oi' !htggbflatg SPo 

·. 
' '· 

Tyae Lgaql~ ~ TUroe mtlee;narjeel1n3, ol~itude 

1 ,ooo. f.' to, Wast Bengal. 



~-=--==---~-=-====-~=---=-=-=---------=-=-=-=----=--=--~---- - - --



-: B? :-

' . 
'I'_Ylln SMQl!jlOQ at!Jdlqd - DGC 181, ( !l>1I 242415) t Log. 

D.D. Dewan, Dacembor 3t 1.9790 

nota :. 11.:> specLos ·ot' Pttcqlnh has Men dascr1Md on 

tM.a host BOnus. $,;) tllo eollect!on Ls pro;~os(Jd ns a n~14 

spoa1os. 

Pugoinin .QWl!llltllgs (Diet.) tliynba, Joura. SQ[)l?Of\) 

a~;rte. Col.l. ~\3) : ·lOG {1906). · 

( P1g. 40 ) 

SymotQG~-LaS12U9 d1str1butGd irreGularly· on tho 

under surtnce of tha lonvoa; oust?l?Q solitar.r, m1nuto, 

orumpent, brovn, o.s - 1 mm d1ametor. 

camml - grmntsra .. tnU.ll bypophyllous; scattered; 
' . 

tolioso;aw 13-celled, bright golden, 40 • 50 x 22 - 37 Jl, 

pcd1eels hyalino, slendor. 

llredia, pzen!Q and .aeglo not fournl. 

·,· ll,ahJ.tnt - On living l,aaves of qonsnttJe sp. 

kagplj.t-z - !hroe mUos, DarJooling, altitude 

'1,000 tt., iiaat Bongal,. • 

... 





p.' .... }\ .... - -~ 

.. .~... ... . 
. :.: .. :~.J~ 

~--~--~---:-_· --=== 
eggq~~ ~~ w A. Inf.oatad lemVO$ and ~ 
portion of n le~r $how1ug the d1str1but1on of 
vustu.les,:.<:li Il .. 5fllet1on thr-ilugn a mi::t<>d so~u! Sh3w1az 
1li.'Cd):o!lp~U.'tl!l fiM tOltl'lS{lO:'C!l 7:tl177 • 



-~ 88 ,_ 

?nggiolo marmolf,aua naira & Sacc,, An~c. Hyool~, 

l = 220, 1903. 

( Fig. 41 ) 

5V!l'!pt0ms.-!,lqS1QQ.1 diStt'ibutOd on the· Undel." SUt'£QOG 

of tho laavao, yollow ~ orn~e eolou~d; WJ€i!A•Jl.:>a tound, 

o.s • 1 me diamator, 

£nusgl • 'qt~anlq7J ... Ji;ogdlt\ hypopbyl,lous, brown; 

.1:u:m1{>J?§Di2tfHi s1nglo<-eollod, stallroll, round, ecblnuls.te., 

16 • 1.9 f1 c:11amater; toUa ltl~ nre11Gt :t2J.i09TJ;ggs 2•cillllad, 

oblong; o.pax oonictil, Slll:»Oth•Wallod, ·25 - 36 x 16 .. 00 Jli 

pad1oel deo1ducus. 

'•. 

• 1 

Loga}.1tx: .. G1ng, Do.rjeellnz, alCttude G,ooott., 
~lost Donzal_. · 

Spoc,&me.a A!jnd!gd .. DGC 98, June 12, -1-975. 



~----.-. 

Fig. 42. 

• 

c 

Pttccinta roscoe!}e - A. Portion of t;he infected lear;x:t; 
B. Section through a telium s~owing teliospores,x:400; 
c. Teliospore,x6~?. 



' 

: ?!lQQ1n!.!l ro.'}goeaa narclay._Deocr1pt,; List. !Jtod. 

S 1mln U : 237 ( l8S9) • 

smptoma•l·!mlooq coni'J.ood; ta tho un~or suri'aco ot 
,, 

ttta lanfblado, older leaions ,blacltisn•broun witll ~·upttlrod 
', 

opidore~ia; pi)(U.uJ.oq o-:~Utary, distinct, orange eol.O!lt'Gdt 

lent1cuJ.nr to ir1·e~ulnr, slightly orumr>ant with ega, scattoMd 

trro(llllarly. 

C nngnJ. - ?\'~ani §a ., tpl!n bl'O'dtl, JlypOphy'llOUS t 

scattet'Od; tal1osnom§.yollow1#3il-brown, 2•oeuoo, thlclt• 

walled, apox eonvoJt.1 sl1mntly conatt'ictcd o.t t.l).o aaptu.m,· 

20 - '10 x 10 - :1.3 p, pedicellate, pedicola byal.1ne. 

lia.N-tru; - On living loav~s of ~ lntoa 

i\oylo; Ql@ba Hog!md Clarke; 

tlqdyM1tm_JlGW11!rw.t~,W hosoae. 

Spoo!mom stu412!l • DGC 32, DOC 339 DGC 31, 

Sept.'lS.& 2o, 1974. 



. ,. 

'' I, 

========-===-======-====-=-'----- ------- ---~-- ·~ 
' 

PMLltriis smi;LgginM - A. ln:feotod ~oaves,Jt!; 
B. f1ort1on of a leaf showing pustules,xt; 
c. oeo tion tnrouell a $Otus ahow1n~ ta:U.osporGs ,x472; 
D. !.iredospores 9Jt536 • 

·' ti 
~ 



) .. · 

Pugginla :;m1lactM!l fl. Gt P. Sydow, A.rml.ts oyeolo 

1.2 ; 106 ( l9l'l) • 

i:\ymutomQ•MQ~OM dtstdbutod irrogolarly otl tllc tm1ar 

sur1'neo or tl\o lol.wos; QllP~pl.?~ tl!lrk•brow, m1nuto, cot:al.osoing, 

scnttorod 1rrosularly, oroopo!lt. 

k.ansal, .. ·nmmts!J • 11md!.a browq1 acatto:rad; 

nm4~!l9Q:2ro!l 1H:·owu, ova1, oobllllllata 1 20 • 23 Jl diameter; 

.te.Ua b:;popbyllous; Mlio;s;zQ.IlJJI.l oll_1pno1.dal., :a .. caUod, s:nooth, 

:33 ... '¥) ...: l3 - 16 p, sU.ghtl.y constd.oted e.t tile eGptul!l, apex 

pointed, padiaol l:lyal.!:lll • 

• 
finJ.1$.kQii .. On l1vlag J.cavoa of §'ilUru:t1aa f'u§GY.t 

~loll. 

ie·~QJ.U;; - 0illohnl, Ourjepl1ng, lllt1tude ?,ooort., 
Clost Bonzal. 

~~ggt~ qpu\1ga • Due SB, Juno G, 1974. 



I. 

.., 91 : .. 

gt)OI?tCf.S, Linlt !n !1a.a. Coos. tlaturr. Fv~mndo, norl.1a., 

i : P: rm. l81G. 

lil.'!t0$WZQ.llll !iubutt irl liz;m. liatur. (HUES.) Hotmus, w.teu, 

~P• 1~0, L'll4 •. 

. :\lil'!'QQlJtuQ. lit., F. Gt'ay 1 fqat. Ar.r. illl'lt. PJ.. l, P• &ll,:W2l. · 

. !,;Mlt!a.lad.a !labot-n, De>t. ,., c. ,a • 494l, 1851. 

QiqhlQ!!lll" tl., & P. Ann. l~fCQl• 17 ~ lOSt 1.920., 

tlmvealD ilYd• .r.nn. ~-Iyeol. J.ll : 173, 1921. · 
\ • ', ~,:; ' ·!' . 

liMtpto}.l'Jlil 4Syd. An."\_• f<lyool. ~~;:. 124, 19'<:2. 

fj.l"'tana&a. ttttZl. :..e~t sc1. COiJ$1"• tntorna~. Bot. wten, 

li)OI:l, P• :»S, 1900 •. 

>'f19ls~n&Q. Syd., Ann. t>tycol. ~ : :1,11, 1921. 
' 

' OQtgt!]li!W ~yd. Ann! ~vcolala • 1?4, 1921. 
-. 

fuaaifl£!1J.l& l<'uckel Symt. Hycola t 'lh 60, lSOOw 

iS!U'ootorhg¥ftg Hagnus. Det'a Dtaeb. Bot. GoB.,, la l 334, 

1.806. 

2ugctmru.m Llnt'Ch~nrl, S13d1'• Ho.t. ~fet • .:1 : 4?. 1SB9 • 

. 'f§l~ut!)n$Ulti Artu. l3oll.. •rorq Bot. cl.. 46 ; 38; 1921. 

'!e),qsugm Art..~. f.oault sc1, Conf$r :traternnt. B3t. 'fdon, 

l.OOS• P• 3'16, 100~1. 

J!r;;:;r;:eQdu clements tu G4iwm of FaQ31• P• es, 1009., 

· f!Jitl!WQO!!a&.~ (Scbrocterl Artil. Hesult Sci Congr tntomat. 

f':)t wieu, 3.005 i'• a-a.s, 1~a. 

't1r:t~Jt sgac1ils c ~my~ flUWellll~g,Jl{ltlJi (Pet>s.l ~ink 

(4~gum!.noseM)• 



fysn1a subep!.dermGl, i'ltlsk s!lapod, with ostioltu· 

pllr!l!)cyaos 1 Mg!.a subctptdar:nal, cup,llata, eru!:lpont, 

pGr1d1ata; qgcioapprg~ developed in chains; ep1aporo .smooth 
. ' '·' ' 

OJ.' varto,Jsly oculpturocl; !Jl'Q£11~ eubapidermnl, with or without 
'' . . ' . ' . 

. paraptlysos; 'Jrod%Qsuoros ~,:,rne s1niJly on pad1oels vita 
' ' I ' ' ' ' 

d19tir.ct or 1nd1st1not sor::1ooros; telln nubelpidormal• 
. . . . 

oronpent or n:m .. orumpont, compactly gr~upall; t9l,i.oog!)tall 

l•colled, podicallato, ovate-ellipsoid ~r obcon1cal; wnll 

tb1ck, c_,lourod pala yollow to rodd1sil•bro'tfn1 w1tb C..'l apical 

eormpo:ro, oft~.JHl byaro<Jcop!o, swal.l!.ng consldelrably. 

- ' Ae lllroacly atstod under fm::ctnta,, thO moaosp()ras or tne 
. . . 

l.o.ttot' may bo roJ.stnltoo tor Orpprx;geq. As ua..lerat;'Jod at prob~mt, 

tollosporaa of Urooly-ooo aro ~niek-uallad, rui:d subhyalina or 
. . 

oolonl.'OO. But tbo1'0 1a 1otorgt'lld1tll of' charMtors vtth tllf.n-

wallQcl f'•)r.ta 1 so t!le.t t.llo ooptuoat1on of tba ~,;onora Uk:o 

£!gJ.11lt®Ull!!J bOC'lll%0& at'b!. tracy t Sp9e1os or tho cenera Slgopolle, 
. . . 

. rtproynl1e.1 ArgchgtAiuo a."lfl otbo:t· wero or1aenal.ly placed umtet> 

Ummxces befo~ t?lGit' cl1tteront1at!.ng ollaroetors were under-
. . . 

atooo. §ggpeU.a Unryalin ruld so:no other geuora do not posses 

ap!ool germporos, bn~ ~~o1~ pro~ol1um !s the prolongation 

of tllo tel.iosporoa. apex. 1'M oonus UoQ).o•m!o. tllough bav!na 

ooa•callod Uro#VQQ~·lika toliosporoo, baa throe l.otorod walls 

anrl two J.ntorl.ll ge:ropGros like those or uronxdl!!~ 



. ~ . 
l1t"'eyeea•ll.ito spGcies possesning by(!roscople exosporl';l 

leye::• 1n tile tol1osporos. TlUrumalaebnr po1ntod oat that 

it io only a opec1f1c d!ffa!Once and sboald nQt bo usa& to 

separate gcnora. Spea1es in sover.aJ. other aonoro like 

J!.uggtn111 !.ll.U.""cf!QIJlfASl, !!m!Jl.t;!d.fJ .ampt@n§! and othor p()ssoa 

o.\11)Spo.res whiob svoll in wator apto 15 u, so that tills 

Olltu•notar is of opadi'io s1unU'icance only. TnirumQJ.aollar 
' 

tllo genus )}chr.agt!u:iast(pr ws f'ounded by Haanu~t O.'l 
. . . 

iiWDWS o).21nrua vit!l urodia am telta• 'lh$ tol.!.a were statetl 

to be· 1n•n::m•EU'ttllpent lontlculnr Cl'UStG somownnt oimUa.r 
/ . . 

to J!llpkgpsqrn. tllo §Oll'.lS bas baea roeogn!scd by the Sydo~, 

;Jietol nnrl ott'lot·a. lloWQVel', l1&1ns ( 1934) :Who stodJ.ed the 

type fout<:d that oaeil t~1~;;tsporo was subtgnded by basal co.U. 

O£' #ted1ool and b;;).ooo moraou ~ctawr.eruuor, us a synonym 

Of i!,J:!l!j!JCWh EiO'IWV01't SillOO pyonia and QOC!S t1&1'0 Wlknmtn1 

tor the conue, tho2.r (U.aoov~r.; wna necessa:.y before aeeep. 

t1ng tbis traasf'or proposed ey Ma1ns. 

'lbe pJOU1a. O.nd !).OQlO.J. :Jt!lf;OO WOfO d!.SCOV&l'0d bif· 

Oalllnann ( 1941) • ~ila aeoial. stages of sgnmatgcl.o&1au; gtpn.?.gs, 

. t!ls typs of· tbe aoous, was· tollnd on ii!.l!ltlf,cltl.•Jt mAAtBOOit 

tbo pyoo!a oo1or4 subop14$ri!lnl, Wlll. tl10 aocta eupul.nto and 

portdiata. Gall!llllml n8ntly remu!ta that it is a maober r;,g 

tha l?uccin1acoo.a, for bnd it baan a mcmbG1' of tila 



~---=--=--=-----_ -_- ::---c--------'1----- -- -- - __ . _..:.. --· --
- --- - ----- -~ ------- ----

1J t'OilU!t;;as IHHlQPdls:m;J.gttJB • A. i:>ot'tion -~f a. l~af Oiloving 
inf'aotist araas,x,}; D~ Section tllrough a teli.os::>i'us 
snowinz tol1osgoras,x285. 



• 
1·IalMlpsoraooao• 'tilo o.oo1al· otago would have .Jcearr0d on 

l.t.UQJA and other Collifors. It t.~orot'orc soema J.H:oper to .. 

UrowsM ,UMQr!!ltcm;l.etus L.11lk, Obsotvor, ~ ; 20, 

1616~ 

Symotom§.•hqs!ooo d!st1•ibuted. on tho undar sud'aeo 

o£' tllo 1o11vns; -WJ!A.tf!J~ga OO:lli,lact, blaek1 3 • 4 mm diameter, 

c1reular. 

G.!JS!J~ - .:lr£!1!}1s:p .,. telJ.a. n:npll!.goaoua 1 b1'own, 

scatoorod; ..tolia~ummo. l•collod, sub•gle>boaa 1 llyalioo 

papllla nt tna npax, soooth•vallod, chestnut br~wn, SG -

30 x m • 23 p, p~iool hyalin<l, snort. 

liQb7.tnt • ·On l1v1ng loaves o£ ?hqae/)lu~ 

lltll!Ulrt!!l L11llle 

!;..QGnUtx - DnrJeeling, nJ.t1tude 6sBOO ft., 

~oat Doagal. 

§ptte!moo gf.Jldigd • DGC 82 9 J'une 251 1976. 



A 

' 
Fig. 15. Urqmyc~s pcifoLii - ~. Infected ~aaves,xt; 

D. Section tlli.'OI13h a tel111:n aho1J1nJ telLosporen,Jt':l.OO. 



_IJl'!}.."ly<:M .firlfolp, (!tel\• nodv. OJC nc.} Fuc!rol, Symb,. 

Hyc., .t G3 (18?0). 

( F.tg. 45 ) 

Symntoms•&~.Qslg®, <l1strtbUtOO. irregululy o!l both tho 

su~faoea of tna loavas; ppstglgq Qolitary, l • 2 ma d!Qeetar, 

dark• 'brown. 

CllSWll. .. ol"ganism • ~lia bt•owa, sonttored; tgl!oooorqs 

brown, l•ceUod, smo!>tll and tW.ctt-wallod, 17 - 23 )l dlamotel."r 

stal.lted, byal!ne pap1Un at tho npax, stalk lllmost equal to 

tho spore length. 

' 

klabttl.lJ; .... ·on l1V1nS laavos of IdMimn tQpong .t.. 

l.oogl!,.t.:l - Dnr3eel1ng, altitude .G,soott., Wost 

Bengal. 

SAAQ.~ ;tu!lWl • DOC 75, Jllrul 14, l.U15. 

AE((I!)!.iJl·\ .?€U'SOQn in Omal Syst. !~at. 2, P. 1472, 1791 

Syn. Heth, Funs. P. 204, 1.801.. 

f·!opospprWill!ll Ilaroley in J • Aaio.Ue Soc Danglll 

~~ P. 367, 188!• 

Typo apecioa : Ganue busad on n coneopt and not a typo 
I 

spec1os. A• J:logMr!di!.! Pors. was chooon 

aa laototype cy CJ.omont,s and sbGar .. 



.• , 'ilG ;. 

' aoulllly vlth. 03t1olnr po.rapnysoo; mgeJ.a at first !l:lmel.'$ed, 

closed oyl1ndr1oal or urceolate, doh!scent at tho apex, 

fb!ll or 9vnnascont9 not 1nf'roqucotly onustng more or l.erm 

byportrophy of tho atfcoted parte, por!diu~ tusually woll 
-

developed, l•eollod tll1ol:1 watta or yollow!sh wit!l ent1ro, 

1no1oed or laciorat.e mnrgin; Qroet or rovolute. Bporea arts!.ns 

1n cntauula.t1ons fr:Q_:n tha JWmanf.u:J at the baso of aecial cup,· 

t.mgularly clob,1d w!.tn s~ooth, vor.mooao or och1nllla.to tialls. 

This !":n"m-benus-inc=lUilea tl1oso GpGcies viloso perflilet stat;oJ 

v!z •. 1 ~l1n aro u~m. :En Aoa'!llum 011 twQ species of 

E1Ulllorh1a and two of j}ndmghoe, Ilt:U'Ol~ ( 1007) n'.lt94 tile 

f'ormatbn or a o!n~o spor1d1Ul'n .. l1!to· st~ottlro ilt the apcut 

of tho garm: tuba uithout aey otdamtlta. He tharoi':ne establ1• 

sboll t.')1s genua MqnjsggrtditJ!ll 1:1ith two spoc1os t•u: aocomo-

4o.ts.am thQA1e rusts. Sydow C 11)2·3.) have .racogniscd tho senu:J 
. ' 

thoneh Dietel ( 1928) ilas roliuood it to synonyoo. Thel't'l 18 M 

1nd1cat1on or a Pl'CifllYCOlium•l.1ka structure 1n the germ1nating 

sporos. Aec1osporos of nromvcaa hqb3an1· also germinate b1 a 

l•&optata .gom tabe> and both. tile oallo dovelorJ wi'p•l1lW 

booncnoo un!ch Qppenr ~ oove boon a1aoonatruod_ by narcl~ 

and otnors ae·strLgmata fo~od from a 2-oolled prooycoll1n~. 

!1gnqpngrld1um ooy be treated IW a synoeym of' McldltJ!il• 



F1g. 46. &oeidi'l!ll £J,nv:9gseoo ~ 11.. Infected leaf',.~tt; n. 5e::t1on tnrougil aeoia snowing a,ectospores,Jtl33; 
'C• AociospQros in chain9x100. 



/ ' ·. 
' . 

• Mr.Wttm n,rurru;corui So.rolaf, J'l. As1a.tic soc. DGnzsl 
' 

. . . 
_tbo lea.vas. f!pqt,nlaa vollow1sll. 

Caus&J. .. _tn:gan!.sm ... god.n!!) colourlos.a, aoc1Bl. cup 

J,lcrtly uitb!.n J.aat• t!osuo and !)a.t-tly pt'ojeotn above t.t, . 

!)OS'1d1u:n light CGtlotlrodt 2~1 "' 237_p dillt:l~tOl'j B!ac:I,Q!l"QIU'Q,G 

1n cllla1."1S 1 Sllli)otn, 13 - 15 p d1am~ter. 

J.&qgr:.l&~ • DerjeGl:Ln,;Jt altitude 610001't., ~oat 

Dong:ll. 

Spgslrr&IJ =ztw:UoA .. DOC 144, Ju~ 131 19'17. 

' / 

' ' 
t{!llllatQuo./4.QR1ooo somewl:!.nt raised au1! bl1stot:df,A lil!G 

and cause distortion ot. arowtn on loaves and pGtiola nn.i! may 

so!:Wtl!!:los covorl.og p·ntlons ot -tllo p~:ttbl.a and atallts o~ the 

.t'lovor; mzgtnlQi :rellowisu, bresul<u·, G ""' 9 !llnt tliai!ia~t>. 



'----'-~ ----- - -

!!'1g. 47. 1\Ml.l.li.llm vi.o:!,aQ ~ A.. Infected l.oaVe:J,xt; 
!l. Soc ti-')n tnrougil an aeciu\!1 showing aac1o9 ;JO!'eQ, Kl33; 
C. ,;ociost.>oros in cha1n,x533. 



r 

-~ 

.· 

meaophyll, break tllr~~!tb tllo l.owar op1de1".ll1s, p;,ridf.u'!'l lonat 

wn1ta cy'l.intidoal, aggS.gtiaorqs smootll, spnarlcnl, 13 - ta Jl 
d!W!Ie tor. 

!lnbl.tllt "': On llving lenvos aoo petioles nlld 

•'<', 

' 
a tal.~. of tho t'lowor or y:1gl.a zeroo;», 
r .. r.~• ~ ...... J'~· 
. '· 

.!eoooUtz • t!1rcn .!i1U, DnrJooli~, altitni!o 
. . I . 

?,ooort., ¥lest Dougal. 

Qpeq1men ,Milli1rul ·• DGC 139, May ·15, 1977. 

I 

l)A!1MTCf\ Cast. C,llt .• Plan~.- i~llne. ~uppl.. 53, .la5l. 

· PY:cm1dia urotUcoln, black brolln for::J1ng n crust, 

Cl'il!Jtn·Lous raraJ.r s!.nalo, pycn1d1al. walls uniting, ·ntv1na n 
' . 

. strol'l'lnt1c_ sppoarancot C:QU,si1a b1cellodt oU1pso1d or fuso1cS 

to oblong; par:llll!.tic Oil ruat fuugJ. oniefly Oil urecU.a. . . 

par1ucn filum ( Dtv.> Cast.., cat. ol. Marso:lllth 
. . 

Supple P• 58, 1851. 

( F1g. 48 ) 

sypmta:itr.!•Lqstgmi cUotribUtod tnr<>ugll.out tile uppov 

surtaoo of_tbe +onvoo; nuPt!AQg light-brown, irreaular, 

e rwnpant.. 



','. 

' 48. Uarl!me. !U13!l'l - .J\.o Pyenid1um w1tl\ urodospores, 
and. 2-celled conidio.1x742; D• Portion of an 
1nfeoted leaf,xt. 

' 



-.. 

. · 

03t1olate, located 'in rust nod, 23 - 33 :t l3 ... 2.0 f' 
gonf41n tlyal!.ne, 2•ooU~9 olJ.1pso1d1 t1ppell. with mcoao 

. Ot' bristle l!.lm append!lf!OS a.t b:ltb endSt 10 • 13 X 3',UJ 

parasitic on mat t'tmgi a!lf.afly on urodioaporas; ois:Afa;oorns 

.fJ&lbi.tAt • On UNiJ.1a of PttgglWJ1 F.!l.'!JM1PQ:dl)Q. 

Schw. on 'liv1ng'lea.ves of Arnndtrulf!n 

t.oe~f.tz -. Bil'ab iUil, Dar3aol1ng, altttudo 

G,soo :rt., w ost !:lOD!JI'll• 

sooewu otJKU.iiJ. - OGC as, t-taron 14, 197&~ 

coLJ:..<:>,r,ou:ggmm Cdn. -in s-wr.n, iventsonl. c :cypt. Fl • 
3, ~ ' 41 (!831). 

· · !\qO!(>ty1Jl1 tliac--sha!)Od or onsh1on shaped, sp1nes 

Ot' sotao a.t ttw edge or alllong tho co~!.d1opnoro; C.RQJ.~tr. 

i'lyal1ae, 1•collod, ovo!.d or oblo11z • 

. \ ' 

Q!')11gtott1Ql\'lkl l,!AAtmutb1unU!lJ {Saec. & Magn.) Br!.. 

& Ca.v .-, E'l)!lfibl Pgmag" 50 {lSEl!)) • 

5.ilfl?J!t!?lll~ .. ctlll1'nctor1at1o spottLna .on the pods; spots 

blncli: doprossod v!tll reddish or yellow .;atiled margin, 

e1~u1ar but eoaloeoa~tnoy vnr,r in a1z~; infoctad tlssuo 
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·' 

' : ... ~ 
• L.r' ~ :..: .. 

_j 
- -- _.__ -- --

Fig. 49. Goll!atott~(llllliil l,inMrmatl:ltiingm - t.. !ni'ectod pod,l>l; 
D. ::.>ecti:ltl through ao ac•UV\llus sh~~rtne e\>nidia, 
oon.idiophot•e3 and sota,z.soo. 



\ 

. · ousil1on ehapod, wwcy subap1dornuu., typically w1tl'l dar'..: 

potntod ooptato eetne amol'lG ttlo con1d1·opb:>ros; goll\sltoghqmra 

Gl'lGrt, simple, llyal1not ~l.ongate; cgq1•U~ ono-colled., ovoid, 

byal.1oo, th!.Jlioot\1all-ad, 10 ll .lonstb aoo 3 u brondtb. 

fiQb1:tflt • .On pods of J?!~!l§gRltW. JWli;i$ Ltml• 

Ms:ml.1t;z .. DarjooU.ng, altitude 6,800 ft., 

Wal!lt DengnJ.. 

j;l twe1!!WG 1Jji1Jdicjl .. DOC 71, June 12, 1971 • 

Aosomlli cla:rk1 discoid or cushion ehapoat ccyn141a 

clark aovoral celled with llynlioo t>01ntecl end. call.tS, td.tn a 
-

o!nsle appendage. 

Honot:bi.1Q~ slflPtUi9\<iQQ (Ottn.> se.co,., eyu. · 

Fun~. J.a· a 485 ( 1906) .. 

BvgQt;m .. Tllo me>st 1mport:mt symptoms a~ tna 

appoaranee Of raJ.oad Stromatic tiSOUO OQ tbo dlscol~U~~ 

oroaa of tho loaf' .. bla~o pa.t'~1oulnrly touarde tl1a ranrii!1u; 
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~ ..=--::.- --=--=-.:.. _::::::::-_ ---- - - -- ----- ·- -- -- ~ 

Fig. 50. 
..r--~ .... -- -- -

!:1qaog?.l~et;!~ ~~pn~oi!l!}2 - t •• f'ortf.on of a inrectod 
lee~,x ; 13~ section throug!l a acervUl.tts shovi~ . 
conidia with aplcol appendagcs,x600; c. A contuiu~ 
with singlo apical.' appondago,Jt600. 
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-; 101 ~-

· st:omatie tieause clart•brovn oolourad, sup~rflctal and · 

nrran~ed in coneeotrtc zones, ao~etimoe irregularly over 
' . 

tho spots; !nfeetod pa.rto bGcO'ne'wn1.ta in coarse ot tisouo. 

Cll!)!Ul.l ... groo;W,ua .,. &QS!UYull dar~. c,U.eco!d t" 

cusbi.on D!lo.pad, sub-out1neous, 25>~ - 297 p dia::Jeter; · 

egn1d\orunm slander, slender, s1mglct _g,oai41o. dnrk, several 

oalJ.ed wltll hyal.lnG po!ntod auds with_ a ninglo aplcal 

llOIPG'nlloa0t 23 • f-!G :: 7 - 10 }J• . 

fla.b!.,tgt • VD liv1n$ loaves of~ Q<2Seha~ !lil.lo 

illj.!SiiJ,Jr!i:£ - Darjeeling, nl.t1.tttile 6,800 i't•t iiost 

Bonza.l. 

S!l9clmm stnd1ru1 • UGC 10, Juno w, 1977~ 

' 1880 •. 

~ dnrtt; co:tp~sod. of' loosa conldiol.>ho.ros, 

bearing conidia et or naar the tips; oan1d1a dar~ or palo, 

2•or moro•cellad. 

Typo spocies : I.cmrbgQ!;;o ~-t9liflll.A (Dosa.) 

s llOCli'.U'd 0. . -

IsarlgO!i!JS J.[idit.Ua Gopinathan \iah, Corr. Set. a;}Cl) s 

2ll ( 1961.) iu liorb as xfi!rM;U>prQ Jt1j\lbaO 

cno\Jdhtny. 
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· Fi·g. 51. I,~ar!ens1s/tnd1c~ - .11.. Ini'ected l~af' tx~; 
B. Synoema '1>?1th con1d1a,x500i ~~ Cont<lia,xSBO; 



I 

:.>ymptQm~..; 'l!ho i'ungu~ 19 bC)tne osl tl\G unllel' sur·t'ac'l.l of tlla 

loaves, blnet;, scattered, poWd13ry, auparflo!.t!.l to deru~o 

pato!:lon. 

kan§lpl - ~aW.o6l - o•tnQG\Jlatg, t'.hult, C01liJ:>!led of a bUudlo 

of parallel, 3epeata nyphae nnd l005e c~nid1opn~t00 b3a~i~ 

contain at o~ no~r colled, oylindrlcal t~ obclnv~co, oft~n 

ourvad, ta~arta;,; t0Vat'ds too tip, 21.3 .. 36 x 1 fl. 

1\ahit&t - Oo. llvin3 loaves of' f,izynjlll~ !lt11Jb!'l 

Lnrnk. 

~.lUll~ - Jalpaigui-1 11 i~9at 1:!-engal. 

G!)oq!ngq ptmU,g~ - DGC BO, Fobruncy 12, 1')76. 


