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durvay of fungal flora c;f cay area is-a very intoresting
and informative azspect of rosearchs Thls 18 a basic nced for
any lind of planning of wycologleal and plaat pathologicsl
regearch or similar such wopk. The Northern part of West Benpal
is characterized by ciimatic vasi.at\;i.éa ani rlchness of
vegstation, The ciimatic and vegetatlonal pacullarities of
this arsa arc vory- attractive Lo hmgrt}af{a'a fascigati.ng tople
of éexdéaamh 1lxs : survey of fuagal flora of dorth Bmllgas:., |
. Whlch when completed will be a positive coatribution to Scleaco,
foview of litoraturc indlicates that the study of fuagi of Jorth
Bangal wos faltiated far back in 1842 for the first wics by
Je Fe Cp Hoategna, who woried oun Zolvatictns nllghoriensis
' tiont,. aubsequéntly many worksrs woriksd oa the differsnt grouns
of fungd of thls area. Hamos of some these workers aand thelir .

major area of work dre given holov,

. buriaz the period fros 1856 to 188%, #. J. Eerkelsy
(1855). worksd on W 823450508 Foritey 4o gllvaticng
Schaoff+y Arpanitionsds borkolovy (Hooke £4) Socce, Ae
seianhors (Derkt.) &‘?.acc., Ae razalls (Bork,) Sacc., Apailinrpia
adadahs Borke, A Giclipalls Derkes A. Sugkicaba Berke, A
noprogs Berk., A. mulbloolor Dork., A. omoitusgs Nork., Balatuo
dolniaug Dori., Je uﬂm Boricey L. guadensis Vaerk., Ditigario
ghalwhon (Berk. in ilorb.) Cooko and Hassea, galgears
ashaczohagls Derk., GAitoqvba ltoconzmmg Peri., Sollvbin
ankliityns Berk., S« gamptododn Tork., €+ ngnloea Hookts £ in
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Borit.y e S32R1080G00 Taohaniag ‘
Besites Re St0llaticia Boritey Ge Zudanhundy DOPZsy Qt Rabines
Borkey Ge Yol0tindg {CuPt,) Frey Goapinns sonakug Frey Ge
mmg, Dorik., Co yallogons Borite, Baodakes anoienals Borde,
anidon Fre, mﬁm garaleoan (Schwe) Cos. and Hots,
2etoanden Barkey e m&&&ﬁﬁ HooXe £y .a:.mm
ipagefazals Porie, £agolng Lo arrian: Eam‘n Eiptuliqa
Ropasien Fr. Elaanis W BOTtey Se RAGLA0UGLS (Borise)
, 5800, E,m,a dagantinus (Bori.) Bacs.y 20 Jgolazing (Le) i‘s’r.,
2. sopgx Seos and é"@fm., Golara Iucicliili ifimssae,, G W
(Sehnsff,) Fre, Jorneals soshlanin Fres fe mumg {Fre) Brog.,
hylinm Borike, Hydaun soro
SisEIANTAN Rak de (Bem.) Sacee, Lraauesdan
Besm., #goons bicrsoats Bosi. mﬁﬂ&ﬁ &anthopavlls Beria,
Saucorls anriogs Dorksy dtldog davieglenshy (Besks) Sacds
Bages nonchafing Frae £asiling hresitic Bovite, Bazilius nlagelus
H30%s fey 2o aulpaureus Sori,, Foeiza qurentia Pors., Zhollots
33da (Batsch) Fo., Piutenz pglunbious Bopite, ?_g;mm

dinidas 560{);3 ﬁ!

aremoricolor Borltey P £xazong {Pora.) Frey B4 iq,gz..mm BOrRay

Polzstctng clongatus Hoxkey P » Aieooldos Hontey 2.
ntlchorteggls tontsy Podqotrong graosun (Berk.) BRocdijne

' 35 Dovite, BDIZLAD Zonata DOrites AuGOWASR
(ﬁilld.) Frey Schizophyllun Sozanne
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Fre, 20a00lla 2oto0ss Dorise, Trepates gollionioas Borke,
Lolvaris Shualteoll Hoolts f., Serptng cantharalleidos Berkey
Aviapie toheclps { Xlokz.) Borke, Hodotbic maeratis (Berit,) Sacce;
and F. Curvoy (1873) on Hexasonls Xupeil Curroy, Pozizs aupagtin
Pors.y AZLAarls ;ahggim Mlcl;:ig.) Barltsy F0mog Zelnnogarys Hont.

Froo 1886 to 1891, A. Darclay (18%;),' 1821) worked on
eddiug Mok Barclay, 2ucoinlostale elarkiang (Barelay) Dist.,
Bucelnls m Ba’tmiayi Mﬂﬂm Wua’efﬂ-)' Laves
Ya Co Cuoko (2891) on Dulsards chalvhis (Rork. in Herb) Cooke
‘and fHoseea. dhere as rom 1808 to 1912, G Hosseo (1808) studicd
figdany garallotdes S0opes Galara Surklliil (Hossee) » Vorkors who
worked og the difé@ﬁfaﬁ getora and spocies of fungd deslng the
porlof £roh 1890 to 1926 aro : Pi-Diotol (1699) on Ruccinootelo
clagitiane (Barclay) Distes P. fenalngs (1901) on Lycogardag
BAOBZOLND Fork., Zolyparun gronarnicolor Beri., Stereun pirsutun
{9ilide) Fr., S. puroueang Porc.s Se Po Sydow (10021224) on
Puoeinia oouzosta Deri, ond Er., frado 23022atmia Sydes Ga Walbt
and 8. 3s Hana (1003) o jgebrld einoabacing (Tode) Frey Pe Diotel
(1804) on Riceinostods claxkiany (Harclay) Diote; Ce Ge Lloyd
{1204-1919) on £gus3a 5an9s foos and Hont., (gnoderms lucidns
{Layas) Karst., Polvoorus 2ilyns Schue, 2« S00araiblils Deri,
Lonsatiug Borikey .g,. lienoidos i’&ont., e Sabacinun
‘Hontsy S%oreun hizautum (4511d.) Fre; e Pe Sydow and B, J, Zutloy
{1906) oa Aganthoatoza watidl (8yd. aund Butler)., Accidlug macl
parclaye, Astorins indiea Syds, Chagtothvriun Javauteng (2imss)
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Boedtyn.y Soloooporiun canpenulae (Pers,) Levs, Hyrianziug
duriaal, Honte and DoThe, Hestria sinastoring (Tode) Fra,
Ehnedding guonloclung Syde, Sztiong ooariang (Perss) Fray
Sabasrolds rosicapn S1ils, and Bveri., Avlapin tawscinn {Kicikw)
| Bortey Iroowens caunalingg Cookassy Je Qobarisa-italicas (Dieta)
Yoshino Jgtilagq pgerta Syd. and Butler; e H. Sana {1908} oa
Sxohauldion ¥Qxegy Hosace; He lie Banker {1206} on Staceharinug
&hog (échy,) Bankap; P, wiatol (18906) on ngaldium mord Borelayy
and He Po Sydow aad 3. Je Butdlor (1907) on Agcldiys norl -
Barclay.s £gccinia Laguati Sydey £e 8010031l Pe leane; Pe Dlotol
(130’?-@10) on Paccinggtelo slarpikiang (Darclay) Dlet.y We Holas
{1210} on EZrahesldluvm yoxans Hasseey F. Thelsson (1911) oa Eggag
| 89q9% Sees and Hont., Sioreun hirsutus {€1114,) Prey e and Pa
Sydov and 3. Je Dutlor {1212} on Ageidivg pvzed sy&.,_.&.
yangnapiog Cooko., £03gounoring samsanudaz (Pass.) Love,
2zobnaidiug yoxans HMososte.y L. 2ioridlg 2. Henney Ze dndicus
Syd. and butlor.s 2ucclols seaellonta Byde. and Datlocey 2
zeandiae Syde, Runclugstols elariiang {(barelay) Diot., Hrado
dlospornag Cookol.g Fo Tholosea (191%) on Agnnthootons watblil
(8yd. and Dutlor),, 481a32059%03 Jonlagkl Hitra, Af Bog Fo
Thelsson {1913) on Astorins Ludica Syd., fonas S009% Jeos. and
Hontey, Liavdolds higolar (fors,) iicoinsl and lits., 2olystistus
- kahoelnng tontes Ce Go Lloyd (1915) on 2olyoorus fgaikan) Lioyd.,
WW Honte; e and P4 Sydow and e Je
Butler (1916) on Zollototnichun gloradonitd Diot., Blnamasporiuy
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-hlaplduiun (Schradl) Saccs, Soblidarde 9039840 Sacce, Santanks
£280¢ Dosiey. £ fahacdng Pletey T Poteh (1917) oa Myriagzios
durinel Mont. and Boriteg e Ge bloyd (1917-1919) on padioks
yaraleoss (Sohwe) Sese and deiotes Ae Ca Tunstall (1918) og
m sSinanharion (Tode) I‘r.; B+ 34 Butior {1913) on
lbum yozrags ;ms.;aa., dabuling zogatn (Lovae) Sace,,
ag-Ltaligas (dlot) Yoshino; As Ce Tuustall (1918)

gnm&um mgam (hw.) B8cCes Co Gy Lioyd (19&8), on iviazig
Lonneian { Klekx) Bariz., G Bﬂasa&ola (1920) Gnmm Soehlaonta
F..,r He dadloatn (Fre) PBrog,, Lasahia inkoatlaalog (Sori.) Broses
Se Da Doze (19282 Lramatng smm Dose; Ae Co Tuastall and Se b
Bose (1922) sa Sxoungidium vexang #assec.y Ee glarldis P HBoum.,
He Lndicug oyds. and Butlor; A. G Dunstoll {(1882) on Datulling
Zonats (LOvE) 58CCey 4e To Tunssall (1923) on J,@gm& slonaharing

Tode) Preg Ha 4 Bupclil (1924) on S%avoun hicontnn (Hilld.) Preg
. de é. Tunstall (1985) on Zxobgaldium wogans lasscc., Hectrle
- gionaharion (Tods) Frej Te Potch (1925) on Hvdanm 2idvip POrkss
(2925} « - \

Prom (1926 £ 1933) Ae o Tunstadl (1027) oa Szghasidiug
¥oxngs t%aasaa.; Pe Diotol (1228) | on 2ugcinnatala olaritiang
{Rarcleay) Diet.; A. [Hafiz Xnea {1028) on Qolensgarion W
(Perae) 0"y a. Coa :.umtall {1228) on Joctrio olppabarins {%ﬂfa)
Frej Se e Booe {131@ - 1223) on Fuzes adsmantinus (ﬁerh.} G0CCy
Ee duena {Sunghs.) Cunnes e Sosttogns Letv, Ee Mm.-& ‘flatmaeh <
Ee golanoparug Mogtey Ze 2en0% Haps and Hontie, Q_gag.igmn Jugidun
(Lsyasﬁ farshe, e SUMLOTRAtND Hurrill., Hgxn70als S0zil SUPLSY.,
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He suloat Pork.,.Rolvnorug chrolnntug Frey Ze gLATUS Schve,

« DoRkard Lloyd., 2» Zodlotng (Soue) Frey Ze ocormiblils
Berkey Enluotictus llonoides Honts, Lo atlzheriensis Hontey
2o tnboainus Honbsy De Js DBotler and G. He Bloby (1231) on
ghaetethyring javaniens (2lmn,) Bosdljne, Digpopiha (Chorostata)
Laxicnln Sacce and Sydey FQuas mw,gm Latv.y Ganodernn

© anoniare (bloyd) Boodija., Leucosserieus szsoriotus (Schestf,

I ex Fre} Singer., Looziyes aaleoler (Fre) Ctane, JUssonsorn |
faualtopil (Dork, and Dre) Oyde, Bolyoorng psarieus Dovie, |
Polyaticing nlogzatn] Sorkey Hyanes glieanios Dork. and Guet.g .
e Bydow and J. fe Migtor (19335) on Larcosanrs shegruadii Pros,,
lanagorium Zor zli Dliets and Syd., 28c2inig sansoein Leri,
and Bh; e Ba Boadiin {1934) on Polgstrons grogssun (Dorlk.)
Boodijne; 8¢ 2o Bose (1932) on Fomes alhozapglnatug (La've)
Cookoey 2o 2h0iqola Foey Ee Lrigalor (tuerill) Bres.; Polyporus.
qutioniordn (Bulle) Fres He Mittrs (1935) on S200al0SDOPIND 8PP
Be de Boza (1337) on. PRoizaorns gublcuisgrls (Bulls) Fregy Be B
dundiear (19338) oa Ghootothurrinn Javanionyg (Simm.) Dosdijneg H.
Sydow (1923) on Haillacg u2aalongia bLiro.y Be Be Huondiur {1937}
' on Sohiagelothoen gilnebras Hundi. -

Duriag tho pariod from 1942 to 1988, Fe Jo Soaver 10342
workoed oo {vonss W Docks onil CUrtes Be Be Mundkur and X5,
Knasuc_:lm (3942) on Bughalotin alosticgly e Honnes &.‘Kﬁ Hitra
{1243 & '104¢) on {lolanagsmag tanionil Hitray Ae a3 Be Be
Hondkar avd He Je Thirunalachar {(1946) ccllocted and studisd
WW {Borite aml Brele; Se He Bosa {1946) on




"‘5?3-

Fomas duyrug (Jungh.) Cunn., Zolypogus cigeinatus Frey, Bs
radlatng (Sowe.) Fr., S4rol
S. He Banerjoe (1047) on_g}mmg agariens Berk., Bolysticiusg
alpnzatys Perike; G+ C. DaCosta and Be B. MHundkur (1948) on
"Bhyilgsticta piting Saccss M. S, Pavgl and B. B. Hundkur (1948)
on Ustilazo mavdissio)Cods, Hs QOrts Syd. und Butler., U,
Tahanhorstlana Xuehn.; . C. Roy (1948) on Hyssonsora thusivesii
(Berk. and Br.) Syd,, Penlcillivm sxpansum Li.nk., 4talionn
Wehmer.; K. B. Rapar and C, Thom (1949) on ___n_i.gmm 2xpansun

Link., Pe _Lnglm tlehmery Bs L. Chona and &, L. Hunjal (1950)
on Mypiangium durigei Hont. and Berk.3 G. He Cunnigham (1950) .

on Fongs durns (Jungh.) cunh_., Lenzites unigolor (Fr.) Cunn.s
Be Bs Hundikur and . J. Thirumalachar (1952) on Spacgolotheacn
dinshrae Mundk., Ustilace mavdis (D.C.) Corda., U. nepalensig
Liroe, U. onerta Syd., and Butler,, U. raghephorstiang iuchn.,
| U, tubercniiformis Syd.J; X. Hamkrishnan and T, 5. Gamkrishnan
and €, V. Subramanian (1952) on Lengogzaricus excorlatuvs
. {(8choeff. ex Fr.} Singor., 3 niegegglqeg_czzs_tggmg Spadleinm (Fr.)
Rick.; K, Bagehi (1953) on Xylapla hvoozvion f. Lropica. S.K
Roy (1953) on Qggig;__g Subsulcafka Berk. & Bra.j K, Bageni and
Y, e Puri and B. K, Bakshi (1954) onm 2inicola Frey Ee
Senex Neos and Mont.; Y. N. Purl (1955) on Fomes pinicola Fr.,
F. Sepgx Nees and Mont.; B. L, Chona and Ry L, Munjal and J, if.
Kapoor {1956) on Phyliosticta stercnlicols 'Trav.;' and on {1957)
on Segtorla geatrl (Mont.) SBacc.; V. Agnihotarudu and G, C, B,
Barua (1957) on Xutilnkosongis macalpineas Agnihothrudun and
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- Bagunes hs Co Lacy {1068) on Risgopda tonzinsil Lecy.

{fentlim nﬁj bo mado of the workers who woried oo $he
i’un‘*al flora of tﬁm ama durcing 1053 to 1’36?, bnoy are : fis be
ﬁu:x,ja}. rmai Be Lo Chana and Je é. %paox- (ma:)) vyoried oa |
.WM Tile 0nd Soe; La Le Hunjal end Jo s Rapoor (1960)
oa Q_ng.mm mm‘m Draena;!.er' aud on (13613 oﬂ
M@m wﬂ (i’ara.) rlagn.; Je Be Hapoor and He B 8L31
(19613 @n W&i W Sooits, ﬂ.agmar and GLlles
Pe e "e.a (1 "‘"J caw W 2l1e an.l SVey e o
2ayak and 9. Pe tlsra (1963} M mam var.m@ Golis.;
Xy 8¢ Thind and fmrnau Si.nun Hamiﬁca (3.961} enﬁgam Jepgndn
”91’5‘; Ja Po Slagh aml I*I. G P:Wgﬁ. {19485) on SGiatis W
Singh and x’a\rgi- ile Co Dubo and Eﬁ. b, Eilgmmi (13466) on
Wwﬂﬁamﬁm flg B4 B nm, lig g Payax: and fe be
uenrra {1366) oa 1o oovdds (P fHonn) Hane, fayal an:i
aeafgo; Se e ‘Banorjec (1993) on QIALNm Bpes Ko 5o Thind and S.
He Gabtan (1&6‘?3 on Cinvarla imaardata ﬁeia., Slnyniigoneis
m;nam (B) Com&r., bafliozvls gubolaoloz w. Henn) Cormn:‘; ﬁ.ﬂ.
unattomahyaf and Se Re éaaabupta (1367) on Eﬂm .ﬁglm (Iiant.)
App. and tially J. u. Tapoor and Se Le junjal (3.%7) on Heliols
_mhmug Honsfes De r:i. tha"a, lie G Pathak snd I, Teuari (meﬂ
_ W (xaelh. a1 F‘r.) umgar

4gain during the porled fron 1968 to 1981, A. & Xar
and K. P Pal (198) voried ou Ageobzlnug lignalills A. and S -
Asgophngus striatns Thind, Cash and Singh, ghafimenla eaorinarea
{Coocke) Daud, Ce siorgosen (Pars, ox Fr.l, . Shaleholoddal

L]
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(lbe @ Sohwe ex Fr.) Boud., ZNoathaus nellobierd (e & Or)
Eauél.; S« He Roddy (1069) on Apiganera w Sacces Ynlasdlio
1 {Cda,) mi.nke. &' am:,h., Ae Ke Rar and He Hozdal
{1963 cnm;;gm m *iar G: fondaly Qe bagdooronais Bap &
Hondal, L. ﬁ;g;mg far & ziondal,, G» divaldilaa Egr & Mondel,
Sw-donnnangoi har & Hoaloly Ge W@ Rar & !:ion:;ial; Ke So
Toind and dornei Singh (1962) on fslotdun Bimalavens Thind &
$ingh, Lombartells Qryptomaglo Thind & Oiugh, fustrogmin
ayalolzienla Thind & Siagh; K O Thind and G B Gattan {1070}
Qﬂm irdion Thind & Singny X. 5, Thinid and iamaz: aiﬁggh
ila?ﬂg on gprvnates abtronspans {(Bagsch & Foo) Durey Cudopis luigs
(Péc&) Sacesy Qeoglotaus akling (Dure) Sacce & Trave, Higraslossuy
W dur,s Sopidria Linvid] var. tonsisnnsg i«:cim;g
Sosthwlanis Llevkdis var. leasisoors Welas,, Lrichosiousen farioull
(Clime) DUPsg Ao %o R'ar ard s Je ¥ally (1970) Holsnoseoung
sanchaldl Xar & Raity, ¥olaarla civotouasias Aar & Heily; A. Re
&ar and ¥, Hondal (1970) on £2re0a22ra mm fop & Mondalg

Le Ko Rap and £, P4 Pol (1070) aﬁfinwﬁ hragll Xar & E'al,
.;. sarnag dar and Pal, WW vars ninor Donals, Da
aMiengna-oAlARGAsns Far sad Pal, Lachgoddula himslsyagsis Kee
_ond Pal, Gookelna gulgepoed (Dork,) Funtze, G. Lricholomy (Mont,)
fantzo, ﬁgmn.a Slantliag B_m.-ém Ste Aman, He mmj.nm Laé*v.g
and oi Dolgsugrals sinninsg ( Kayat. -E‘mcc; & Bydeldy Dulgaria
Joaninaps (Peras ox Hookte) Fre, Zgavacyatmg fuaceons (Pers. ex Pr,)
~ Aenmey Yo£oatlals 2pirseicols Dennls; and on Yyngen Dacrotds
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(Borice) Borkes Ae X Har and il He Haity (1970) on 4atoring
ciavifiopn Kar and Halty, A. Apinvearal Xar and #alty, A.
Janbolanaa Xor and Haibty, A. srolugs Xor and Malty, Ae
zZaathoRvil Yamonoto, AuAnzrachun moanloxo Borike sod Bra,
Lylindcosoariug loucoseantel Helsslor, Sagelnelda arugieols
Pavgl and Glogh, doilenn Pavgl and 3lagh. and on
(1970) on Astarqovatls gangaridis fer and toity, Snomonis
Sansanilonlata dar acd saltys He 8y Pavgl ani U, Pe 3iagh {10870)
on Annudomyens 4nd2auslis Coses SNAIZA2000 JANLELS Dorke &
Bre, £020022053 20Reholla Te S & Gankplshnan, Se dithanag, 8.
and P Sydow, Co 25voivld Pavgl and Singh, Sziiadracgoping
Asucoscantpl Holsslor, Rogstalotioools nglulnl Pavgl and Singha,
sareinelia pEnoicola Pavgl, Salrlding fndleng Pavgl asd Siaghs
A+ Be far.ons d. K Salty (1971 on Angondiqudeils hoventas
far ond Halty, Astestdlolda makloagse Xar and Maity, A. 2liags
vare pojar dar and 3&1&9, 4« pongentorysii Rar and. Haltys
: W var. aajor Rar azd tialty, and on (1971)
on Wﬁ Davel var alorognovan diller, He 222330300LUR Sp824,

ptilun Dul., azd oa (1371} on Loscoiges auergiesly 2. Henm
and Shivals, 2ivilochorolds Dishedlag 5yd., 2hyllacnors Aesa-
alatag far and daltys Ke S4 Thiod aiad Harnolt L*":ingh (1371) Qfl‘
- Delggopshs bambusaq Thind and Singh, Hymepasqvoius subconpiicatna
Thiod and Sloghy #» 5. Thind aod X 8. Haraitch (1971) on
; Y gic Thicd and Woraiteh; and on {1271) oun
Lamponsnops lavghn (Derlt. & Curds) Scaver, sculellinla bhadlobarls
{Borks. 0% Cooke) Kuntzes 2. X, Purahit EJ_.Q?JJ o ,_ngg
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aemzigan Steyae; e Py Srivastava (1971) on Geloslnasaors
m&s_mg Galae.y Loabtagohearnding Lzifolld (Sostr.) Fetr.,
Ke Kap and H, e Halty (19%) oa Appandionielis

{Desm,) V. Hoha., Ammatolla lmg_fmg (P, :ie:m.) “P.heins. Bydey

Irvagopalds crotonds (Ster, Tehone) 3teves Je Lo Shreemall (1972)

on Agcoshybs evathulae Choma and Buajals S, Stagh and P. S, |

Pandey {1972) on Malanseorldivg lrarpy Singh gal Pandoesy Te i

Regra) and Kendrli Bryee (1072) On Urohondersoals Aadies Sydes

£. D. Dowan aod A. B dar (3973) on Sglocapariun bletiag Dicta,

Zrlehoglossus Lordoull (Cooko) Durands A. £, Ear and Be Be Dewan

£1975) on Aleuris anzagblao (Prios) Fuckel, fooslossun Lallek

Durand, s« gohamoohilun Skroabox Wallr., w yividn
- mylanﬂwmenms; and on {1973) on 2oglen gm:m {Cooke) Bam%w,

Ze ghlug Boudler; K. . Thind ond X Se Ha*ai.teh (1975) on

Povdlors porvisnoras As KXo Xar aod Be Be D‘e‘ua& {1975) on Qenizs

donicalliang Cookeey Ee goinosnares Harste; A» £, Har ang 8. C.
Chakvaborty (1977) on Sghgorgsogrells hrusiea (Albe and Gebus.

ok Fre) Wrm $bey WW {Scope o c":’r.) LBy,

idavasoring cutulum (Sprongs) Spog.y Shlergsnlenivn
aseneinoun (Peris,) Sac.; de Ko Har angd 5. L anm {1978) on
differont ‘apecies of Zyisrla; Ae Be Zar and 8, U, Ghosh (1973)
on 4ifferent pecies of “abisies Ae fa for aad B B Dovan (1970)
20 mmmmm 2qnoeanlas (Porse) bevey Ge syedaetidis Syde,

Ge nlactranthi Darcley, 2hrasaldion qotologilars Barclay, Lugainds -
azundioariag Schwe, £ gapiods (Schume) hobontey Se g2llattlans
Iarcliey.y Lo L£az0075l Parcloye, 2o g20thce ,Pé:"s., Be ponotnte
Linke, 2o o92z00lians Heire ot Sacce, Ze 2500929 Barclay, e
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articag Barclay, Jrgavces ansandigulaing (?E’I‘?ﬂ Ungar, U fohag
{Pors.) de Bary, H. S2ifoldl (Otodwe fe) Laveg Ko 5o Waraltdn

{ 1980) on differeat specles of Agcobolus and ghiedlmania; As S«
Har and S¢ Ke Gupta (1980) on differont specles of Phvilschnras
As X« Kor and He 5. Kahapatra (3981) on diffoerent specles of
Golletatlahuie

. From the tgx%&wta 1itorature roviow it rovenls thatl thore

Ag anple géape to vorz oa tho fangal floxa of éorﬁi‘fﬁengal. as

. Investigation on the .
such the preseny worit ontlitled : seswmy.wf fungal flors of Sorth

Bengal vas tgken up ln 3072,
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GOLLECTION AGD PuBSTEVATION OF SPUCLHBHS

With a view to atudy -tha rtmgm fiorg in t‘*nai.é naturai
habltal and €0 calloct thenm for detalled gtudy la the laboratory,
frequent flold trips were undertaikon throughous the year la
different partc of lorth Bongal dur!.ng'lg?a 0 1081, The aroag
of fiold study and collcetion included distrlets of Jelpalgurl,
n-ﬁalda, Cooeh-liohar, Darjecliing (including Siliguri at ag altitwde
ranging £rom 231,000 fte; nllls of dalimpoug, Kursasay apd
Darjeoling at an altitudo ranging from 3,000 « 8,000 ft;.). Tho
fungd malinly belonging ©o the Discomycobes, Pyronomycetes and
Jrodlanies and Deutoromycotes ware collected follouing stanlend
techniques after taiing £i0id notos. Duslng colloctions in tho
floldy o 10 £ handlons aad o shapp Ralof wore very useful for
fiming, out the fungl in aatural habitat an.d prolioinagy
. exemination of the loéions ia the infocted loavos.

In ﬁhé ‘eollection SpoLy Tho specitens wors ccm.ectgﬂ and
exaninod by handleas. The spoclmens wore tuen caliacted‘ia
browa papoer bags and also eslophan bags, mi wnich field notes
such as : iodcality, date of colliection, habltat; toztura,
ézaemal foatures and @olsur were recorded. Some of the
specimans collected wors pmsarireci dry and othegs 1n liguld,
For dry preservadion, tho spocimons were pleced in a drying
oven at S0c for thrae to four hours for thres deys in case of
fioshy Discomycotos, dpoccimons of loaf-inhabitiaz fungl woro
drisd Ly the uéual prassing methol used £or Phanoragazic
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spoeimons and placed in herbarium packets. Thorpughly dried

_ spec-lmam weyre tremted with Pamﬁic&lomhemeﬁa o pravent
dostroetion by insecets, As to vat progervation, speclmons wers
prosarved ia liguid mmia oub of 40 porceat formailia with &
porcent glycérin a1 : 1 ratios

All cpeclmons callectod wore labolled as DGC
{Barjeollang Goveromoat Gollege herbariuzm, Darjecling).
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KATSRIAL AMD, BHETHIDS

The ¢collected specimons wore at £i¢8t emsulned in the
lelszbmwvy with disﬁéauﬁg aleroscops at 10 = #0 L. In cone of
diacamydatnus fangd, tho colour of tho disc acd exclpuluny abipe
e halrs wors recordoed. Bohaviour of differoat fungl oo &ﬁavaa
and othor vogetative parts was stoflod both from £resh and
presorved sgéciméas-

Details of frult badles were atudled from crushuouats of
frsﬁh-agacimaaé in water and from froe hand sections stained in
lactophensl colton blue. Thoy wern also studied from gerlel
micyratone seotions by fiziag in FALA for 12 hours f£ollowed by
"~ dohydration in alemhél grades and xylono serios, oubeddsd in
| garafrin.Hﬂﬁ,'&nﬂ_sﬁﬁt&ﬂ&i&g at 10 - QQ.EE-The alerotone sectlions
vare stalned in.laeﬁmghengl eathon hlue.p”‘ f |

The drioed spaéimens wore Lroated with 26 K for about
five miaﬁtes and thea washed 1n water. After this treatmsnt the
apeé&maﬁa wers softened and then ssetionad with a good pavor
vlades The sactions wors otalnsd ia dactophonol cotton bluo,
MaunLed inulacﬁagnanal and coversd wlth coverglass and riaged
uith paraffin wex. |

in case of fuazd halengiag to tho Meliolasens at first
a good eolony was selocted, one drop of colloldion acetons wos
placed upon the colony. After drying Lt was vemoved, L&s romoval
from the leafl usuélly‘brﬁughﬁ tho wholo of tho surface mycelium

89366
3 APR 1985
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lacgoghenal, covered with covorglaoss and ringed with paraffin
and was yoady £or oxaningtlion.

For opocial oxamination of discomyestous fungl, Ceesh
spocleaons wors crxtished in Holzer's roagont {coansistinz of 0.8 g3
108409, 1.5 gn Potacsina isdins, 20 gms of chloral hydrate and
20 ol. distillod wator), coverod with coverglass and oxanined,

- This roagentd givesla'hlue staln olther the eatire wall of the
ascus or tip of the ascuse nesponse to Ladlne af ascus and

hymenium was also woriked oud sopavately.

Aac&sporo orasngatationg wore studisd using tochniquo
1aid doun by Le Gel {(1947) amd Hoof (1952).

Rii«=Phiosing stailalng and Svdan 111 stalning tochnlques
wero applled for the study of spoare septation and for study of
the natore of oll zlobnlos. '

A1l mlceroscople oxaminatlons wore made with cdapound

Hicroscopo of varying magnification rango. -

Photography was done with felchors Camoya by using
'ulue £litor. Photography of omall size spoeisons was dons with
roflected llight.
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EVALUARIOT OF DAXDAOMIC CHAKACTIES

Follouwing aro somo of the importast strueturss waich are'
used for the taxoncnlic troatmont of the mombers of the
Discomycetes, Pyrenomycetes, Uiﬂﬂinales and Deutaronycetes. The
structures that are descrlbed here are based on the gonora taat
have boon deseribed in this wvorik,

t

Asous - 16 45 a sacellls strusture in ﬁnich tﬁs RICLIDOLAS
are formed endogoavusly by karyogamy aad molosis, The asol of
e oporenlatos diffor from the inoperculafes by tho praseacs of

1id or gporcuium at the tip of the ascl.

§ = lelzerts {(ioding) rosebion

of the ascl i of great significance, The pressace or absence of
vluing reaction of ssci is vory mueh characteristice The hining
roactlon of the entira oscus wall or tip of the ascus 1s belelived

$2 bo due to tho presence of an amylold substanceQ

Tho ascl of the Pyrensmycntos are of various shape ¢
globasa, oblong, ﬁlliptzcél, olavate and cylindrical, Thoy .
nay be short-or long-stalked, Tné ascug wall may be composed of
single leyer or of 2 laoyers noituynlcate or hifunlcate. The
natore ascl are usnally Se-spored, but somotlinos may be Eeydwyie
and many-sporod.

The wall of unltunicate assl nay be naiforn in thleknoss
bhus more ofton with consplcrously thickonod at the apexr. Tho
unltunicate aoct are thla-walled and the ascospores are

i
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discharged through an aplceal pora,

The bitunicate asel consist of a ripid outer and an
extangihla innor walle AV matuplty the outer wail ruptures at
the apéx and the innor vall expanis %o form 4 long ovllndrical
S0Ce | '

Ascosporas - Thoy vary greatly in slze, sghaps and colour,.
They may be soptate or asopials. Zho vall moy or way not be
variously ornazmonted. The ascospores of inoporculato species ars
alvays emosthewallsd and any bhe ng&-, bi=, ar-mniﬁleellulﬁr. Thae
gizo of tho agpores 15 uwsuelily smél& azcept tho long-sporad
spaclos of fGoozlozsts Pers. oxX Py, anﬂ,ﬁ;ﬁgngglgggnm Bond,

Sataonyges - Theso are storile hyphaal throads whlch
romalsa interniagled with ascl. Paraphyses may be filifor or
olender, simple o branched, soptate or aseptata. Eh 50mM8 gonsra
thoy are pismonted whleh giﬁé colour of the hymeaium,. 3o tho
other haad the paraphysas in Gonao geasra may bo hyailas,

Halgs « The halr charactors are-of consideravie tazonomic
valuc. The helrs are atiff, ¢rect, pointed, thickewallsd, browa,

bristle-1ike, soptate as ia Sgptlilinig (Cooks) Lanbotio and with
bolbous base in Izigh Boudior,
£ ¥ - - The exelpulun may or moy nst bo

aifferantiated into two dlatinct zonos. If éifferentiated, ‘autar
000 45 called gofinl oxelnulum and tho Loaer oae is called
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884ullory SEalouing.

Zhe tur@ln@lagy emplayad,haéu to dasgscerive the various
storils tisauo of the apothoclun 1o as applied by Starbosk { 1835)

and omendod by Horf (1951 £ 1958). The detalls of the exeipuiun
ars glvon holode

i. Short-celled tissuo : the soparate hyghao not distinguishable,
As $olls round to polyhadral, almost Lsodlianotrie

1. Colls rounding up, with intorecellular spaces
' Saxtuza zichulosa

2s Coldls 3a1ghcdra¢ by mintudl prassure, no intercellular

8paces 3
angularisy
s C0L16 mare or loso rectangular in scotion, not

isgdiamatric:
il, Long-called tissue : tho soparate hyphae esally
Qiatinguishahle

" Ce fyphos runnlog in all &laﬂ@ﬁio&s, a9t parailel
3a dyphac with thoir walls a0t united, ususlly wlih
' aistinot intashyphol Spaces ¢ foxburs Antrigcata
44 liyphoa wlth'thair wails unltaed, wlithout intachyphal

spuca, asually forming a £enbranacecus tlﬁsaa :

D« Hyphoo runsing in ono direction, more or 1089 parailsl
S ilyphas with narrow lusina and strongly thickenad

~ wall, cohorfng s Sastnrs Qbliia
Ge fiyphao with wide lumina and non-thickensd vallo,

aot conoring ¢ L2aturg poregota



The members of tho Yyreanomyeotes possess fructification
of variod Lforms wiich may or may ﬁat; ke ngascclased with siroma 3
stromatie or non-stromatic respectively. Bosides tho chasactoss
of fructifications cortela structures borne in or on the
fructifications and others on hyphae have alao boon utiiized
for the tazoadule siudles. Dapoadlag on their structural
peculinpitiea and styueturas borae ia them, the fructifications
have beon doslgaated by varitma vorkers in & differont manuor,
. In the prasont work temianlo&i.as hava bean/following intor
protaticns of leading workers in rospective orders, fasflios
aad éeﬁsra; a briaf sccouat of which is outlizzaﬂ beloWe

,jgmlag - fii0 hyphae aro septate, simple or brauchad,
thln- or tiiick-‘éﬁllcd, hyellino £o Gark coloured, smooth or
baar‘mg some speclal stmcmraauwg &nd Sokngq. The
hypopﬁdia 3y b2 ong-~to (o=called, Tilé prascnce of hypojodln
143 tho characteristic feature of the fanlly [Hallslacoas, Tho
pz;aéeass of setas on myeolia 15 a tazoaoaie ahapsetee ia the
deiinmitation of cortain gencra, @s g Hodiolne |

S%rogn - 1€ i cuphionslilks oass of funzal: hypime which
mey or pay not be assoclated with host tissue, in or on Qfﬁch
the fruetlifications arg dav&:{.opad. The stronata oay bo flatiened
cmzaiswli&a, aore or less homispharically éﬂlvimte, columnat,
eyiindric, clavate, captatey or dendroid. Thoy moy be sessils
to stipitato, tota’.!.lé Inzersed or eruspont or totally suporfi-
elal on eim sibstratom. The stronata zmoy ba 2088 of hard belng
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nzde up of a pseudoparenchyaatous or proscachymatous tiasue of

" dofinite outllng, The fructifications boruo in tho stromn oy bo
a typleal porithociunm witn a definito perithaclal wall op there
nay develog in the .atmm cavitics (locules) without any dofinite
wall of thelir owne ‘

0 aglam - it 1s snp.arﬁ.éial or flask shopad ascocard
with {i ghort or loag h@a&z, characteristic of t’ha gyrensmyaa&aa.
Zash poritheclus is provided ulth a poare o sl-l;e. at the tlpeths
Sskiole, through whickh tho ascosporos gscape. Tho ostlole i3
foméﬂ sehizdg\anously and L9 linod with fino hyphae - garlphyses.
The peritheciua boars asel which are arranged in a 1:1'&'36 forming
hymsaiun aad are intsimingled with slonder, ‘storile hyphal
thrends,s the gaorgonvacg a'ga freo nt the tip. The perithsclia oay
be asgoeiated with a well-daveloped s;famanmm aorisheglas
or with some mycollal grouth, tihe gublenium: or nay o fres from
any kind of ssramn;. or mycclial grouthe-pon Bi'e

The porithecia may be glabrous op may bs set with various typon
of héié*é, appandages or setso of tazonomie importance, The
perithocia may bo siagly or in groups. They may bo superficial,
ertgipent or deoply enbodded in tho substratum, & par:_.ﬁ?meim
rogardless of whothor 4% is assooiated with a'stmma a1 2ok
-has a twme vall 20 183 oun. |

Ahyrelothoelyn - 1% is a shicldwshaped, flattemed type
of asessarp. 1t 1s slways suporficial and sharacteristic of tho



- Bicrothyriacoac and Asterinaceng. 1t always contalas bltunicats

: aﬂcio-

Sa%iole - Lt 1o a mouth o oponing, more spaclfically,
the achizogonously formed canal in the tip of & true perithociunm,
linsd with periphysas.

Sqtae - Jthor than hales and appendeges, the perithoalal
wall ma? bear cartaln stiff, polated So hooked outgrowths sotae.

The impostant stiuaSures'thaﬁ ara used for the tagononice
trsatmeat of the Uredinales are glven bolows:

Stage 9. Pyenia (spermogonia) bearing pycalospores
{ spermatia) and soeaptive hyphaé. fhere-ara goveral typos of
pyenia in the rﬁsﬁa‘ Goze are more or less globyse or flask-
Qhéped, tut others ate flat asd spravling.

Gtage L. Agcla beariag acclosporas. An asclum 15 .8 cup-
1ike structure usually surrounded by & poridius whlch may be
shart or coasﬁicuausly long. Peridian may also we lecking in an
asélud, An aeclun ia’filieﬁ‘witu closoly pucked parallel choelins
of scelospores,

. Stapge Il, Uredia boaring uradosporogs. Uredosporas are
staglo-called stalkod. 1n some cases they soy be sessile formlnog
, , ;
4u chalng, ost urcdia 4o not have a poridium, bub 2030 dne

Stago iil. Tolia boaring telliosporas. Zellospores vary
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eaorzously in different fusta, Classification of the Gééﬁiﬁalos
into fomilios and zonora doponds largely oa dho teziosp@éa
”éharab%aristica‘ Tellosporas may be sesslile or stal&ea; singloe-
to Eany-celled. Zuey may ve completaly free from one anotier or
thoy may be ombodded in o gelatinous aatriz or united latsrally
foraing small groups, iayors of ¢olumns, |

&tngakxv.-?rém§ealiam boeasing baamﬁ&asporaa. Taoliaspore
on gevnianation produces a promycelius wvhich may ronala iuside
the toliospore (Latofnsl) or outside (extorasl).

It 1s dkfficult to classify rasts whoso tolionpores are
- ot available as because the classification of rusts 1s based oa
the na@ﬁr@ of Yollooporos, Ao such,y en artificlal ﬁr@up«ﬁg@ﬂtﬁalas
imporfoctl has hoen cﬂaated.zh which gom0 fusts are placed whose
aceigl asd uredisl stages are only itnownes Those rusgs are catogo-

rizod 08 LOrS=2an0Tl.

Hombers of the Douterouycotes are separated into Porme
owdar, fornefanily, foraegenus aaﬂ'farm-speaias eonsidering tha
' aaturs of coanidia, conidiophore, aad related structuress
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1

PREIZA (Dolle) Le ©X Ste~Amans, Fl.A gons. 530, 1821,

Pogign D1lla, Cat, Pl. Glss. 194. 1719,

Pazizn (D211e) Ley 5pa Pl 2 ¢ 1180, 1753,

. Seodallinis 3. Fs Gray, dat. Arrange Bry PL.
s G668 3 1821,

Phagonazis 5a0Ca, Micholia 1 s 71 s 1877,

2aziza (Di1l,) b; Q% 5 Ce~ARNS subgen. Phseanasin

' (Sncce) ©x 3accs apud vido, Mlcholia
< 5 594, 1879. | :

2hagoneris (Sacc. ex Saccs apud vido) Sacc, apud
vido, Hlchalla 1 3 595« 1872

2ozlzg (DL1l.) L ex Ste-Auans (Ser. Alsurls Pr.)
Sub gon, ﬁﬁlﬂiﬂm Cooltey Hycogeaphs, 1 ¢

253, 1879,

Galgetinla (Cookte) Doud., Bull. S5o¢, ayeals Fve
A & 102, 1885, ezmend Lo Gal, Discoun. Hadag,
27, 1833.

Pagiza (D1il,) L, 62 Ste=Aman {307, Adgugrly Fre)
Bub gon. Bnatularig Cooke, Hycographe J¢
253. 1879,

Pazlza (D1ll,) Le ox ét.—fmns subgona Alauria
 {Pr.) Sace. (Scots) G3qdcvohy (Cooke) Sacc.,
Pote Cble 18 + 215, 1884,
Gaogcyang (Cooke) Lanb.s Fl, myeol. Lolg. soppl.

| 1 : 320, 1837,

ﬁmg,ngm (Sace, ox Saces apud vido) Sace. agved
vido aubgon. aleuring Baec;., Bote CLlL,
13: 218. 1884,



Hetoraologma Clemsy Bulls Torrey Bots Clube 30 3 92.
008, o o

Daloonzags Setchol, Kycologla 16 ¢ 214, 1924, |

Rnrandionveas Seaver, ils Am. Cup Fungl (oporc.) 243, 1028,

gﬁmg Clems & shoar, Gen. Fung. 333. 1931,

L‘aetotypa spacles : Poglzg yoesiculass Boll, ex Ste-Aman,

_ Anotheels scattored ta gz:égarl.;as, ;ae'azum-..to largey
suporficial, sessile to subéétlpz.mco_, smooth,'diseom, sozatimes
- flattennd or boconing c‘an*.ro?z, ?ﬁrwn, vi.oz.aﬂ;, alaost blaclk, or
flogh=goloursd, saft, f£ioshy; tlosuc of the w varied
considerably and of oithor !:ax?.um globulosa o textura mtricata
or both; gpacl eylindrical, 8-spoved, Blued by Hdelzor's roagent
m ellipsamal,'oceaslqnmuy subhyaline o hrowaish vith
op without oil giabules, waila aémth or oragmented of various
margiagss paraphvses slondor or stout, septato, unbranched, apex
subelavate to clavate or suﬁeylindﬂ.ca}, atralght or gently to
strongly curved, often coataining coloured granuless '

fdabltat - On daup or burnt soll, Sometimes on desaylag

vood or harl:, a few on manured grouni or on dung.

The old genus zm, whieh has bcen subjected ta various
interprotation and f'mauen:; emendations, aa tmat ons can easily
ho confused far its mmnclatural an::licatmn, was named by
Pilionius (1919) to inelvde almost any auﬁulaﬁe discoayeotes
without mantioning tho typ2. | |



In 1885 Dondier dlﬁlaed the ganhs,ggaiag tnto two
portions : one part celloed as,alﬂggla{rr; 6111. eaedﬂ, Douds
egend Lo Gal ¢ 1953, 1959, 1393), Gamunﬁi (1960, 1955), Sevealt &
Kubicka {1361), Svrook (1962 aad 19 5) and others, But under Ghe |
current iaternationsl Code of Botanleal ﬁaéanglétura ﬁhﬂ £00us
Alenris {Fr.i G111, caandt bo used os Lt s the later synonym of
Jﬂuagg;a Fuckole Honco the goans is called‘gggizﬁ by Seaver,

Donnigy Horf and others.
"~ Suggosted key to the species of Pogirg

e Aseosyor&s sﬁoath-wallea.
be Apothecla cup=ghaped beconing expanded with aga,
hymonivn yellowishebroun  cee .Egazza.aaxnﬁ k
bbe Apotheela cupulata becoming revolute with age,
hymenium at £irst vhite turalng dingy buff
mmmm«;um

ans AScosporoes with ninutely warted wall
Ce Apothcein brown o daritebrouwn, ascospores without

oil globuies eve’  eee BSzizg oghigosnagn
ce. bethecia pale broim to palo red@ish browns
aseosporos with two large oil glowmles

e ove 2oalza patossii



.
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B. Vertical section of the hymenium
showing asci and ascospores,x184;

C. Ascl with ascospores,x388.

.1l. Peziza cerea - A. Apothecium,x}

Fig



. -p-_‘ 2"? : -

Pesiza caran Sowerby ox Hamﬁ, Nouvelle Flora Paria 1:25
(1821).
Pogies yosiculoog Bull, vars gorag {Enn ) Bull,, Bist.
Champs Fre 270 1791,
Eogiug sores Bull. ox Horat, Houve Fl. Paris, 26 Bdey 1s
é:s. 18213 Frey Syste mycols 3 t 52, 1B22..
g gepous (Pull. ox Mdrat) 5.F, Gray, ams,
_ | fkrrang. Br, Ple 13 6‘?«; 1881, -
Blicaris gopos (Budl. ox Mérat) Fuckel in Jb. nassan.vers
Raturk, 283=84 : 327. 1870 (mlsapplled, =
Beozizs domicliisag Cooke ?). |

Bestularld vasloulosa (}ma,. ek Bt = Amans} Fuekel Var.
' L0rag (Bull. ax Mérat) Bohm, Aseozycoten

uo. 301, 1875; fehm ia habenb, Kryptog. -
_ Fle 13 : 1018, 1893,
Aleards coren (Bulles ex Herat) Gill., Champe Frey Discon.
4. 1879, )
Pugtularis gaves, (Bull. oz Mdrat) Keha in Ber. naturhist.
Vet‘.j Augoburg 26 ¢ 51. 1881,
Oaleotinia yeajenliss (Bull, ex st - Amans) Le Gal, £,
m_a (Bull. ex Hdrat) Svrdek 1n Coské Hyoole
1a ¢+ 218, 1960,
Galgetinla cerag (Eull. ex fHérat) Le Gal fn Dull. Soc.
| mycol. Fre 78 3 208, 1962,

(F 131. i) )
Afothecls shortestipitate when young, dise éup-=shaped,
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hacammrv expaaded. upto § ca. dlametors hymeanlun yellowish -
brova, outor aurfacs white, mimﬁély downy i:c almasz aeurry;
ascd sub-cylizﬁr&cal, 182 -~ 128 2 10 - 13 ny uarrowar towards
tho- ‘basdy apox blued in E-iez.mr's mamnt W umiaaria{m,
hyalins, clligao%dﬂl, smaotn-wallea, wiﬁhcut oil globnl@s,
101357 = m;a; PALADNY
upea 7 Mo

264} at;mlghﬁ, saptate, apax anlarged

ahliat « On molst soil mizad with coal dust and on
¥asto papor. o
Losality ~ Bireh H1il, Darjeeling, oltituds 7000 ft.,
Host i’séngals.. : o '
Speeiman atudiad - PGS 505 Juno 9, 1974,

-Beziza danieiillana Cooko, Gardnor's Garonlele 41 +
793 (3877). ‘
Astasonrs ¥arls Hedwe Doscre, 2 3 22, 1788,
Popiza ndoo Sadlory Cooke, Trans. Bots Sog,
Sdiaburgh 13 3. 45. 1877 Lo
292423 odorata Pecic, Bull, Torrey Club Z3 1 420,

1877, :
Posizs yarle £. L¥nigs Dros, mmgs. Trid, 2 3 75,
1898,
( Plg. 8 )

hasin grosariong, usually shortestlpitate, at

. L



Filge 2 202i2g doniaellisang - A. Apothocia,xi;
Be Vertical scction of the hymonium
showing ascl and ascospores,xi6ls
Ce Ascus with ascospows,\x@élg
D, Paraphysis,zl500.



-fLrst cupulate, 8oan bocosing revolute with age lsaving a
deprespion in ths contrn, at £irst roanded, soon bacoalng
irregulay and ofton decidedly angniar in outllns, oxtarnslly
whise, margin entire or osccasionally sSplittlag, reaching a
dlametar of 10 cmy hyagniom at £irst coasavo, boeswing plane

ar convex distinetly umbilicato, at first white beeoning dingy -
buff, thick, irzrogular; ppol eviindric o mb-cylirﬂr&é reaching
a iangﬁ:h of 814 » 8%'}2 and a diameter of 10 « 13 2, aseus tip
bluad in Helzer's somgents .&&W ellipsnid, hyaling 1 -
soriatsy vithout oll globules; smoothewalled, 7413 ny Haraolysss
slondey, Liliforsy Septats; aslizhily anlarged abavae,

dabhlzet » On wall plaster with mossas abaﬁt- 6t
| £roa the aoll.
Lagelity - Bireh Hiil, Darjeeling, nltitude 6800£%.,
Wost Dongai, |
Speeinan gtudiod -~ DGC GO Hovewber 7, 1973,

Pogi=s ashinogoorh Rarat., 1o Hob. Jalisk, Fanas at
Flora fennicog 19 : 115, 1363, -

2ligaria achinagnars ( Amrst,) Hohm Hor. zmtumiss.
Vep, Augeburg 268 s 122, 1881,

Algusia gohinonoors { Rarat.) Svreok & Hablska in

- Cephka Hycole 18 5 74. 1061,

&.am&mﬂ aohinnagors ( Xarst,) Svreok & Kubiela in
saska Mycols 15 & 74e 1361s

Poring uabyind Boud. apuld Cookte, ifyeograph. 1 ¢ £26
2872 non Popizg Mabriag Pars., Myeal, sur.
1 : 820 1832,
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and Qs80o8DOras,x529,

bo

3

H

achinnspora « A, Apothociumgxd;

B, Ascl with ascosporxes
¢« Hymenlum showing mse

3. B

Figo
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Adeunris unbeing (Boud, apud Coolke) Glll., Champs Fre,
DiscomedBe 1670, _
Bogiza antheesohils Denuls, DBre Cup Pungl 13. 1960,

{ Fige 8 )

Apathgolin grogarions, aceasionnllé casyitoso, uenaily
rather largo, upto B8 om dlanstor; dlse concave, nndnlate, 2mooth,
brovn to dark bHrown, w&eagtgel& cnp shapad, sonotimes beconing
gontorted Lo alsoat Lldls -« like by oatual pressure, broadly
8a38ilo, fatgia ofton eyonato ouley surfage paler than tho dlisc,
- afton whitinhy vourly %a_fgruyaeaaﬂa, the ovutersmoat sarfece
layer of tho oxelpular Lissne couposed of inlorwoven, saplate,
short-golled nyphus, tho lover pieudoparanchymatouns layer thlelk,
of lorgo subglobuso Or polygonal, ©olls, soparated {ron tho upper
pseundoparsnchymatons tissue by a 1ayaf of epapact textnra
intricata or toztnre eslderasldeas polygonal, thin-walled
subhymenlus of compast angular or lobed and sligatly narrower
belov, apex bluod ln Holzer's reagent, S-sporef, upto 281 1 long
by 13 o disustory pagosparss wilseriate; bhyalina, wlthout oll
gottules, eliipsoldal to oblong-sliipsoldal, finely warted,

7 % 17'pg,aa;ggggagg,slander,-aagtate, spex subtlavatey slightly
durved tip swollen reachling a diamster 7 p.

fgbiint « On wumse soll.
Lgenlise - Blreh Hill, Darjecling, altitude
64800 ey dost Bangale

Speaimag 24udled - DOC 37, March 1%, 1074,
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| Eggm oatazali Sorks in Gravillea g s 150 (1875)s
" inlo patersii wam.) Lo Gal, B;Lgcofz:. Badag.
- Bie 1883, :

Eﬁﬁi&ﬁ dunbricalls Goske in &r@villm 8 E’rl. lB?ESa
Lin (Cadie) 3&@&., Sylle Pungs ﬁ 3

X 14 x 1333;

S and !1 : % mw Boud, ia Dull, 3&«-‘ Weﬂln Fre
3 1‘37; 1‘@3‘?1 >

N { Flg; 4 )

Azotihacio. seattered to grogarious, upto 7.5 emy dise

‘ mguim to contorsody pole : bryan Lo pale reddish bm{m, maégs.:z
usdulato, outer surfage mush paler than the faner, sono wiot
aaurfs,n asel eyliodrical, slighﬁiy narrgver taﬂazﬁs e bﬁa«a,
awx ‘garhod bluo ia Holeor's' raagzonty S=gporod, 247 x 10 4y

. A80sanaraa uwniseriato, 13,8 =2 ? J3s €11iipooid to oblong o3lipsold,
' hyalmsa. ‘with two lagge ol glfamlea, esvered with minute

warbas W siondor, copiatoy - unbmaahmi, apeg Glsbinctly
enlapgod to aboub 7 1y sllghitly curved, caﬁtaminé brows

- granules.s
fabltgt = On solls
Losglits - Ohosa, Darjeoling, éz.umae 24550 Lta,
Jeost Zongal.
mwmw » DGC 474 Appll 19, 10748+

+
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TRICEANIAA Bekblad, fgtt Hag, Dote 1 ¢ G0. 155,

ﬂmﬁgma gserrostrial,y icas than 1 on. in diametor,
sessilec, scutollate to cupulato, oxcipoiun of two layers, Qa
gntal layer of toxtura intricata, and m'eeml layer ot‘\ toxtuga
angularks, hairs cimplo, stralght, septatos hymenium groy,
brauaksh or orango~brovn; gsel oylindrical, eightespored;
ascosnares mostly unlseriate, ollipsoid, mostly smooth or
rough, without any oil drops; pargahivges straipght, Bebﬁaﬁa,
not or only su.gh'?r oalargsd ghava.

=z Iolecharia Boudlor, Bull., Soc, fiycol, Franco 1 : 104,
\ 1283, non Zpichorpia Fee, 1834 (Peg, Aldl.A. Sgsalsur
. " les cryptogazes dos cooreos oxotigues officinales.
U. dupplenent ot vevislon, Perig. named hero as 2
l'i.emf e

Typo s Poning ziiys Bond. 0t Cooke,

Suggoested Key 50 tho sgpecles of Tgleharicg

a. Apothocia pale fowa, ontor surface coneolorous, halrs

apts 200 B 1ong .o Lrigharing gilys

aa. Apotheclia white, outor surface reddish brown, halra

upto 300 ;2 long ..o AZichozios gruies
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Figs 5. iricnaring

\ B, ﬁymaniugésllsg C. Ascus wlfh ascosporags,z523;

Das ﬂﬂlr,ﬁ

- A, Apothacie,xds
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Mﬂﬂ% gilvs Boudior, lcones nzyemlagi.caa
Livoraison & (1004),

Paziza gliva Boud. la Cooke, Hycographia 240, 18?:3.
Lricharks gllys Boude, 1con, Hyce, Live. 2 Phe VI4,
1904,
Lgchnen 2llvyg i“s‘»ac'au‘ 8yll. Funge 8 s 18&, 1889,

{ Pigs. 8

Angtheels éessaim, aise fist, pole fawny oaching 7 ma
in digmotor, &ia.zwi.n'éamatm puter surface eovored with septato
s54CF veddish bmun holys with bulbaus baoo, tapering ta a
rounded a‘aas upm 200 My tma enm laoger is of textura
intricata of thine-wallod, hyalma braached hyphae, the setel’
layoy is of textura angulariﬂ of radially strotched collss
asel no ghange in fodine, 251 x 13 13 5agasnorss eillpsoidal,
smoothewaliody 17 z 10 My pdraphy ses slgnder, 3.3 A thick.

Hahifiak -~ On gm:ﬁnmi with mosses. :

Locollty -~ Bilreh Hill, ﬁamaélﬁ.ngy altlitude
7000 fte, Hoot Bongol.

ﬁnggzma Sindiad - DGC 48, April 23, 1%';%. .

y mﬁ% (Cooke) Boudlor, di.sﬁ. clogs, Diseom,
'2arops. 6& (mﬂ.

_ ( Plge 6 )
Apathoels avogaricus or wors ofton densely crowied, -



Fig. 6. Tricharion avetesn - A. Apotheclayzds
B. Ascospores showing leseriate arrangement
and paraphyses,xll?7; C. Halrs showing bolhouns
hase, X470 V. Ascospores and paraphyses,x470.
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-séae_h!.ng o Glamotayr of lo3 cfey margln dentate, extornplly
ciothed with 'pala helrss gynaniug corcave, md&i_aii-bmm,’
ontor surface covered uith stiff roddishebeown septate halrs
with swollon base tapering above into & bristlo like npex,
2374 n longs gsed oyllafric, taporing bolow, 178 x 20 py’
aacnspares 1 - serlate, ollipsold, without o4l clobule,

17 &2 10 p'; ANIANIYIRs enlarg:m,‘ abave, wplo 56 N

Habltal -~ 90 plastor of walls,
nagsality ~ Goody idoad, Dazjeellng, altituds
7000 ft., vost EBengel.

£pegiags aldied - DGC 48, loy 24y 1971.

SCUTSLLIAIA (Coolta) Lambotte emead. Lo Gal, Les
Discooyectos de Hadegasear, Parlis, 116, 1963.
Pagiza (Dill.) St.-Amans. onbgon. Sentaliials Cooke,
Hyoographla 1 ¢ £60. 1873,
Ciliarin Judl., Mom. Soc. Soul. Montbollerd IT 5 @ 208,
 1dea. | _
Ciliopig (duols) Boude, Bull, Soce liges Fry 3 ¢ 106,
| 1885
- Sgutodlinia (Cooke) Lambbite, Fl. Myc. Belge suppl. & ¢
809. 1287, ’
dunarinlls Sohrdter, Xrypt.-Fle Schlos. 3(2):33. 1823,
m&h_mglg., Fl. holae. 108, 1780. ‘
. Patelln wigp. ox soaver, . Ades Cup Fungl.Oporeulates)
166, 1928,
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Gillet (1872), Saceards (1883), Philllps (1887,

fohm (1837-1896), anl Svidsk {1D48) descerivod the amall
oporeulato diseonycsfes wilh conspleusus halrs as the members
of a single genus undor the name hachnan, wisroas, Horgan( 1908)
and Seaver (1028) desi.gnatﬂ:’l' thom as w. Denlson {1059)
established the valldity of the genus Sgutollinta (Coolte)
Lambotts (=£lll§£&ﬁ.ﬁcudier, 1385) o .

Sugpested key to the spocleos of Seutelliicis

B Ascospores orpananted

be Ascospore osraompaiation of suall distiact warts,
theoe if anastanosing novar forming ratlenlum
ce Halps wlth ofven gimple bases; ascosporos
Snaaﬁly olllptical almost sabglobogse with
ornazeatatlons coasisting of ulante but
distlact warts ...  Bontelilnis kexguslensis
cca Hakrs with fpxkea hosess aseosporas oliiptical
with ornameatation sonsistlag of small warts
barely visiblo in optical seetlon.
bb, Ascospors ornamentatlon of ridges which anastomoso,
to form inpoapleta raticulum, broadly ellipticsl
to somawnat subglobose ’

ses ‘.QEQ&&I&LBL&.nnﬂ&ﬂﬂlﬂﬁnkii
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Sphaspnsnarg Sacce Sylls Punge £ ¢ 188, 1889,

Sphascosoomis O Koatz, Reve Gos. Ple 3(3) @ 530.1898.
Staranlachngs von ilohnal, Ann. Hycs 18 v 353, 1917,

o]

Type spoecles : 2azizg geutellatn Le ox St.=Amon,

. Apothacis small to medivn sized, Scattorsd, gregarlous
or.rareiy caespliosa, broadly sessllo, discold or scumliate,
extornally covered with hoirsy halrs two types: raotins halrca
deaply buricd in the ectal oxeipulum, dark brown, stiff, wall
thick, aegi;ate, unbranched, rarely braachod, tapering gradually
to.a polnted end, foriked oned tu several times at the basey
aupevficliol bairs arising Crom tho outer eolls of ectal
exelpulun, hyalins to pale hrowsn, thin-yallods hoel subecyline
drieal, opox not blucd in Helzer's rsagent, Sespored; Agolnorqs
globnsa, aubzlobose or ellipsoidal ts ablong ollipsoldal, §mo0th
. or ceulptured, unl or biguttulate, sculptering of warts to form
rotleulun; paraphveas unbraached or branched at the bhase,
eclevato to irrogularly lobed, contalning carotlaoid plgaoats
{:haf‘c tt?':n']é blus in cond, Hé.ﬁ‘o&‘.

fahlfok « On decaying wood and herdaceous 9toms o
‘ on So0ll. | -
Cosite (1873) first namod Sguteliinis as a subgenus
of Paglza, which vas raised to ganéria ranic by Lanbotte {1887).
Loater on LoGal (1953) cmonded the genus 3gutgllinia with
lactotypa péeie:a Soutaliinia gentecllata {Lu‘ ax Fra.) Lambotte.



Fig. 7. Sgutellloia - A+ Apothocla,xds
D, vorticel secetion of the hymenium showing
ascl and ascospores,x31d; C. Ascospores showlng
warty surfaco,x588; D, Hdalrs showing apex and

bhase » X588,
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Scutallinis horguolonsis (Eorice) O. Enntze Sev, Gen. Pl.
Bt 803 1891.
gls Dork in Hoolte fey Fl. Antare, St

451, 1847,
Lechies Laggnolongls (Derks) Saccey Sylle Fung, £ :
176, 1899,

;ﬂgimgg W Valey HU0ONOCTe msmm. Bohie 1 ¢ 307,
' w.%.

wﬁg gyaanarun (vole) Svrdek & Kubidka in Jeskd
HyRoks 15 ¢ 63, 1961,

{ Pige 7 )

Anathegly scattonred %o grogarisus, seogllo, yollow,
1~ 3 umy outsr surfaco covered with brown short halra whlen
fora a fringe-like bordor around the marglng pootine halrs
numemﬁé, atralght, otiff short tut massive and arlze from the
eotal ezelpulun, forkad, th-le!t-wmad; 1ligne roddish brovn; gesd
mh—aylimlrieal, slightly marrouar tovards the basa, Begporad,
B30 ~ 2*32. £ 10 - 13 ;33 g8eas0eran 1-99:1:12;@, ﬁy&l!.na, £illed with
0il globules, thelr surfece c¢overed- by mlaute waris, broad
ellipsoid, warts very rarely ancstomosing with one another

17 « 20 £ 10 n3 2azaphvgeg projecting abovs the ascus, saptato.

Habitat - On soll,
Locality = Ghoony Darjecllng, altitude 6,800 fta,
Yoot Dengal.

mmm - DGC 99, Hay By 197C.



Sentolifnlg sentollata (Le 0% .3.-Anons) Laob.; Hom. Soc.

Roy. Sol. Lidgae 2, 34 ¢ 200, 1688,
Pogizg scutellats Les 5pe Ple 2 ¢ 1281, 1753,
- Ontsanora sontallata {Le) Heodw, Dosce Husc, £ronds 28 @
9. 1788, |

Bozlzg senfimiiots L. ox &i:-Amans. Fls apon. 531, 1821
Frey Syst, oycols 8 1 85. 1823,

dumogia sentnllaty (L. 2% Ste-imans) Fuckol in Jh.
00580, VOD, Gatutlt, 2323 ¢ 32L. 1870.

Loonnag gautallota (L 02 Ste=Amans) Gllley Champe. Fre,
Riscom. 75. 1873,

Seuteliinda souteilaotg (L, ox Ste-Amans) Lanbe, Fl,

. mycols Bolgey Suppls 1 5 202, 1837, '

Humgetoila W (Ls 0X St.-Amans) Schroster in

' Kryte-Fl, Sobles, 3{2) s 37. 1800,

Glilapin sontolints (L. o2 Gte=Anans) Boud., Icon. mycol.

' £t pl. 368, 10063 Hist, class, Discon. Jur, 63,
1907, |

Babolils poutallatg (Le o2 Ste-Amans) Moggan in J, E%écol.
& : 187, 1902,

Poatnllin W {Le 0% GteeAmans) tviargén e S08Var,
1. Am Cup Fungi (Oparc,) 159. 1928,

-Laghnes balngt Stanb.‘_ in Bk, % Svenske Vetaﬁsrs Altad,
Handl, (LIL) 21({5) : 89, 1836. '

Seutelliale senteidlata (Le 0X Gte=Amans) Lamb, £,
taprizena (Xarst.) ex Lo Gal in Bull. Soc. ayesl

o Fu Todan

Fre £ + O35e 30GEw
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Fig. 8. Scutallinia oot z - Ae Apothecinm,xls

Be AScus with ascosporss and parayhyaes,x-ﬁ&é;
. Vartical section of tho hymenlum,xB0j _
D. Rooting halr,x6235.

A
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{ Fig. 8_1

Anothocla scattorod 2 gregarious, sossile, 3-5 mn dian.y
dise eorzee.ve, flat or undulate, scarlet reds raceptacle scutolindc
sonatines beeoming i.rregulas' cma ‘to mutual prossures m mgm_.

abandant, straight or curved, brmm, soptats, base distinctly

vat issegulariy forked, slmple has.rs pmsem‘., subehyallne to vory
pale brown, blont-tipped, soptate; ageld narrowly clavato, oyline
drical,; Besporad, 232 « 248 '2 13 - 1?//3; Azgosnareg 17 = 20sx

©.'3 = 7 uy unlsoriate, ellipsold to oblong elllpsoidel, at first

smooth~walled hut ultimatoly miautely armmaﬁtea;' orpaments
taking the form of nlaunto warts, irregular in shape, hardly
viaible in optical gectilon of the 83COSPCTRss W slander,

) saptaﬁe, apox dist!.nctly enlargod.

Eigmm- 1',' - On the -grpuml along altn NoS8O8,
4008145y - Blreh 4111, Darjecilag, altibude
| 6‘,8{}0 £5ey woSt Dongal.
Speeiges Studiel - DGC 165, July 17, 1977.

sontailinin pannsvlavia (Soaver) Donison, Hyeologla
§1: 619 1352.
t Flgc 8 )

mm;ngsj.a 8 - 1..: cm., 2ragarlions, sessua, goft,
fiashy, asmrﬂnl surface m:., hairy, .zm;n., m&m brouns longer



Pig. 9. Sgutellinia nenasviavia - A, Apotheelun,ndy
B, Vortienl sactlon of the hymeniumyxilds
£. Asci with ascosporas shouling oraamentatiosn,z556
s Rooting bhalr,x600,




w 2 40 3 =

and denser alongz tho marging dristly, muleiseptate, 'ta@'ermg
upwasrds into acute aplees, hagse narrowed helow and foriod;
sugapficiel balrs blunt i;ippéal, origiaating froam superficial
layeyr of ectal exclpulun; gagd cylindrical, 238 = 264 & 17 -
20 13 gagosnares 20 - 24 .ﬁ 12 = 1?7 n, with ornamentations,
17 - 20 x 10 - 12 2 without omamentat;mha, unisoriate, hyalino,
broadly ¢llipeolld to sub=globpse, arnanonted uiﬁh C2ar80,
rounded 'cr\ssa-zauhat -tmaeat,e vartsy 2Rranayses sleaﬁér,

_ straight, septate; ectal exeipnlum toxtura eagularis and
madullary excipulun toxtura pﬂsaﬁiea, formed by thin walled
hyphac, -

Hghltat - On rotton bark of a tros.
Logalifr - Bireh H1ll, Darjsoliug, ‘altitude
\6,800 ftsy Wost Bougal. '

Specinag stodled « DGC 149, July 20, 1377.

HEOTRILLLA (Cooks) Saceard, Syllogo Fnagorun 8 3
190 (1889), emond Doudior, Hist, class.
Discon, "3urope @ 64 (1907).

Anothogig small, sessile, red, outoer surface covered
with inconspleusng, ‘hyaline halrsy asel eylinidrieal; asgeqaparoes
sngolh or rough, with il drops, hyalins. ‘

Tho genus Faotbielle falls into two serles, one with
rough spores amd showlng affinity with A s the other



anium’showlm

ya

tgacia,xif

Apo
the

asel ascospores and paraphys

B. Vertical section of

Figo 0. wm ~ B,



with ooooth spores, showing affinity with Chailvmenis on ono
and 2qta300vg on the othar hande '

‘Lactotype‘ t e glhoeginota (Berits & Curt.) 3ace.

= 2ezlzg m,g-gzggs;g Berik. & Curls,y video Scbkblad,
iybt Hage Bobe 15 : 160. 1368,

dghigag - 0n bryoonytic plant nntorial,

Heptsiolls. givida (Oylander) Denais Fde 1 3 £8.
Bogigg vivide Sylandsr in Flora 48 s 4G7.(1EGS5).

¢ Figdo? )

.ﬁa.o_thgg;a )'E - 10 en Maﬁo.&ar, -sg;ssl.le, disc deep pini,
flat with undulatlng mergin, outer surfaca ﬂwny, W bluee
greon in 10&1:19, asel. "14 - 247 2 10 = 13 M3 agcesvoreg unlseriato
elli.ptm-eylindrm, 13 - 1? 7 ) eontaiuﬁ.ng ane :l.arga Emp, wall
with waptss 28.0200%309 asegxtate, projocting abava the asel tip
upto 7 » thielk.

i

~

Hahitat - On sandy soll along with tho mo8ses
. and grasoes,
~ Loeality - Victorla falls, Darjseling, altlitude
| 64000 £t., Hoot Bongal.

Soopimon studied - DGC 20, July 22, 1073,
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' ALOUALA Fuckel, Jahsbs Gagsy vors f£o Haturks 3=24 s
285, 1870, '

Pogiza (D1ll,) St.-Amans 'atv. mmm Fr. %3or®,
Alougls Frey Syste Mycols 2 @ 4l. 1822,

Aleupin (Fre) G1dle Champe Frey, Discoms 30. 1879,

‘Pagizg (D1lL.) Steeinans (Sore. Alourin Fr.loubtzon.

ichizaxis Cooke, Hycographs 3 3 252, 1879,

Conhloaxis {(Coole) Langey Fl. mycols Bolge, Shpp),. l:

323, 1887.

vpo specios : Paziza puzantls Pors. ex Hook,

Lnathaeds small to large, scattered, gregarious, sessile
to aubstipitate bright ysllow to _omnge-ma; dlseoid to shallow
cupeshaped, often oarglin downwards, occasionslly ons-sided,
aztepaslly glabréms tb pruinoses gpedulilary gzaloniug of ;axmra
intricata, actal axai.pul;z;n of tosxtura globulosa to toxtura
’angularié; _qm'cylln&rmal, siigmzf.y narrover towards thelr
basa, opox not bluvod in Helgor's reagenby a;spomdg aseopsanpas
unisoriate, ellipsoidal or oblong elliﬁsoidal! hyaline, warted
. with mﬁiaulation, sonatimos apiculate, contalning one or two
_large oil globules; parashysas aifnplo, tmbmmhed, asptam, uvith
enlarga& tin, coatamlm orange plgnenta. _

Hablegt - On bare damp soll rich &n humus,
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~ The genus .&.J.M vas publzsha& hsr Fu'ckel {1870)
without ¢iting Frios' (1@2 ) name _umm for an infragensric
grouplng withia tho gezms mm Dill. Giilet (187%3) mlsed
Frioa? i.ni‘mgenerlc namo mm to tne senevic 1ave.l. to
acccmmoﬂate gaugg w as the typa. Thia typlf’i.eaman
for Aloncia (Fre) G!.ll. mm nat mly a synonyn 'but. also an
obligate synonym of Mﬂn I‘uckel.

Boudler (1835, 1907). cmendod the mamo mm (Fre)
Gill. Wy&ﬁad by Paglzo woglenlasg. o also oaint‘.sd aub tilat
.tho speelos of Aiaurlg (Fr,.) G211, emond, Doud, have iodime
© positive asel ‘containing smsoth~uallad aaeuﬁgama. Fbr tha
presont gonus, Bondier nsed tize{‘ name Peziza whlch was folloved
by lcLonaza & Holoey (1936), Le Gal {1947), Ramsbotton &
Dalfour-Broyn (1951), and Hoim (1282), But mnm aucasntia
which was fncinded in Pogize w Bmxdier (1883) as Bomira |
auragtls Perse., 19 acw widely aeeeptaﬁ as tho typa apeciea of

Alouria Fuckol.

Aeurin gupantly (Pers. ex Hoowe) Fucksy Jdhe fassan,
ver, Natupi. 23=24 : 325. 2870,
Pozlos anrantin Porley 0bSe Oycale 2 ¢t 70, 1722,
Pogita Gurantla Poro., o Hookes Fle 3Cote 3 3 53
- ‘ |
Cochdoario angantis Wérs‘. ox [oolz.) Laab.y Fl,
ayeble DolZey SUudplas ) 3 3236 2887,



i .

E‘ig.‘ 11. Aleupia aurangla - 4. Apothocium,xéd;
Be AScus with ascospores,x537; C. Ascogpore.
showing roticwlation,xl0Z3,



g_ﬁmg auraatia (Pors. ax ook.) Hassee, Brit. Fung.-Fl.
4 ¢ 448, 1895,

Bivalluy qoccinen Schaeffs, [con. Fung. Davar. 3 3 100.
1774,

Poplzas saceinag (Schaeff.) DBulle, lerd, Fre te 474, 1700.

Alauris cosolnng (Schnofl. oz Ste~Anans) Haosz, Schedls

© Fle hMings ozsiccey conty 8 : 02 428, 1918,

Seodelliing aurantisen SF. Gray, Hat. Areng, Bre PL : 6G3.

1321,
- Paxizg gnraniioas Pors., Hycol, ouse J ¢ 228, 1822,

Pozize pseudeaurantis Crouan, Fl. Finolat. 52, 1867,

Zaplzo W Pors, ox Hoolr, Fomea miggr Coole, '
Gravilea 8 ¢ Gl, 1879,

M antarsticn spogey H0lu Acad. 0o c!.. cordoba 21 &
256, 188‘?.

dunaris antargtics (Spsge) Sacces Syll. Funge 8+ 121, 1883,

Humoris shooniean Spoge Ane #U8. nace Hist. mabe B. ALros
I § s 303, 1809,

gmmg 2tilts apog., Puysis 2 : 18, 1923,

{ Fig. IV )
- Anathealn gregarions, seasile, mz;an"ta largo, at first
cup shaped,y bocomlag discold o i’.’i.at:,. of ton margin vocurved
' downvuardsy 2 to 4 em. diameter; jumoniun bright orango, flesh
thin, froglle, turaing green in lodine; madullary exelinulon
of toxtura intricata, hyphao with more or mas-, harml-éhapea



%

widh sw

cellss govad asclasuing of ﬁexﬁnm—-'aub-glomaéa“to angularis

whoso outerusst cells are roetangular with obtuse freo end

ranning ot @ right anglo to tho receptacles .uocd cylindric with
nonisphoricel tip; Dot hlneﬁ.ﬁir Helpor's roapont, Besporcd,
132 - 181 x-18 j2; pacossorna ellipsold; slightly obliquely
unisoriate, ormasontsd with o coarse soticulum, 13 x.20 m,
consaining o oll dropas W-cl&ﬂm&a, 'pr:ajee%:i.ng above
thoe a'ssai, aplerl, pa-rﬂi::nswal]_.gm &eaply digmonted with oranpe
grannles, ’?/u thick, |

Habitat - On bore oandy ooil,

Loapollig - Hon;gpém E)\arjaaling, altitnde 6,000 Tte,y
Yost Doagel. |

Spagiman studiad - DGC 17, July 8, 1073.

ASCOBOLUS Pers, Por Hoolte, Pl. Scots B 8 524 18813
Frey Syshs é%yezﬁ; 8t1) ¢ 3.61" isge, '
Agpgholng Pers. apid Gmolys Ce Linn. Syste 806 g ¢
6L, 11, -
Ragvbaltia (Sacce) Sastey 3711, Punge 11 ¢ 481, 1895,

2idea Poro.

Type spocles : Ascobaluo pozic

Anathoeola superfielal or portlally immessed, sossile or
short stipliate, cupulaie, rarely leaticnlar, nmooth, dise

concave, plaund or oouvox, 2of6, floshy; gzalsolug of taxtnea
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gldmloan_ t2 azgularis; gogl eviindrlic-clavate to clavate,
Bespored, ﬁlue&. by tlalzor's roagent, ot naturity protyuding
abave Cha hyméniumg sscqsanrag £rac, allipsold to subeglabosa,
warty or irregularly longltudinally strlated, brownishy
paranhvaas fillform op clender, hyallns, soptate, ‘

Hghitnt - On various subsiratao, nsst ofien on

animal dunge

The gones Aagghoglug, estadlished by Paersoon(l7ol),
is characterised by its muatually free aseosspores, viz., they arc
nover grouped togethor by o eomzon shoath which 1s the chagacter

of Saggabalusz.

Di&'ferent workars have geparated various Spocios
of Asgahzius baséﬂ on Sporoe charactefs and oroatad naﬁ gonera
of unieh Bpagoridiobalus Nond, 42 ona. Another genus Pasyahalug
(Bacce) Jaca, was crented by Saceards (1893) includlag the
spacios of Asgobaiug having hales on thelr racoptacles. But
anbsequoently the nature of halrs varg thought to do as secondary
myceliun and saperficlal byphao of orig!.rmily fumorsed Ceult
badles. Van Bruszelon (1967), ia his world monograph, considercd
this croation of now goxiam a3 very artificlal., {o was supported
by Rifel (1958),
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" Asgobalvs gogticonus (Serit.) Bruan. Porsoonia (Suppls)
 2:1.260s 1967, |

2aviza (Humarle) gcatigons Fork. Curt, apﬁ'&. BOEKL.
Je Linn. Soc, (Bote) 10 : 356, 1862,

Ascoholus lolocarpug Derie & Broomo, Je Linn, 8ocs

| (Boty) 28 5 109, 1873,

Agcaholns malor Porits & Gurt, apmi, Grevilisa G v G,
2875, | ’

Asgohoing mm, Porkey Js L!.nn. Soce (Bote) 18 +

' 380, 1881, *

Asgsbalng hallovi Neork, & Broome, Tra\ms. Linn. S0,
Londe LI{Bot.) 2 & 69 1883.

Aspobolns nuilliseli Berk, apud caa!m,\i}apdb.
Australien Fungl. 268. 1892, AN

Asqoholus sarawaconsis Costal epud Cooke, Grovillea

2L 1 74 1803,
2800l00005mua 3pege, Anol, HUS, nace De

M.ms St 307. 1330, -

WW Sodpo, lyeclogia § @ 218, 1912;

2aoulasooen nagnlfics dostony Dote Gas §3 5 1917,

{ Pig. 13"

Apothacla sassi.e, scattored, gregarlaus, saoam,

Oef = E¢5 cz 1n diameter, hymenial aurface orlglnally gresnish
bus appoariag dariebrovn dug to the protruding asci contalning

dagk eolonred sporesg in seetion gubhvmoning gadulliary
ozeloniun and gatgl azcloniny not distinguishable amd of textura
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globnlosas gsad c:ylhﬂrical,‘ operculate, blusd in lelzer's
reagont, Be3pordd,; 108 « 215 £ 20 » 23 7% 8202920008 irmgularly
bi.s'ar!;ai;a at matority, ellipsoid at first violet amd baélumim
broun at the time of dischargo, ot first smooth and then
seulptured, 9cmlpmrlng conslating of longitudinal striation
formed at the timéd of maturity, 20 « 23 x 10 « 13 pn3 psraghvsas
slendor, Septate, unbranched, 7 a in dicmeter at tho aplces.

Habitof - On oow dungs’
1aa0lity - Halda, altitude 500 f£t., West Dengal,
Sgacimen gtudled < BGC 118; July 2, 1976,

GROGLOSSIN Pers. ox .5‘;'., -Sgyst. Hycs 1 1 487, 1821,
glongsiosayn Durand, Aane. Hyoc. £ ¢ €18, 1308,

Lagtotype spocion : §28021298u0 slabrs Pors, ex
Fre

Agcoeares nsually clavate, cozpragged .above, blacé
brouniou~-tlack, floshy when frash, boconing black on .dw!.ng';
hymaning coafined to tho nppar partion of ascocarp, sudothg
atine torrote, smooths in sqabmn of upper portion of ascocarp
ghows hymnmé spraad-.allover tho ascigorous portion omeloaling
thé meGulla of textyra znhricamg ascl clavake, s-sz;orea,
lnoporenlatoy 220a3023Q suh-oylindrical or subfusoid, browa,
sonetimos hyalins, O=l3=saptatos oorgonvsos slonder, septato,
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straight or cusved.

Sabliat - 0n ground. -

Tho gonus Goazlggeun of Perscon, validly
ageopted by Frles is chamcterived by Browa o vlack, cliavata

aseocarps and absonce of set;o.e fam tho hymanium,.

Supgested koy %o tho speeles of Gagzlassug

Paraphyses conspleususly brown above, cpores O to 7-soptato.
- — see (8001 -gga. 09 Lanaereny
Parapuyses nsarly hyaline, spoges 7 < 12 septate,,,
?amphysas ronotoly sa;)ta%o, searcely noailifosrm, spoares

| 7ezeptate  ses Goazloogng plopitun
Colls of the paraphysos swollon giviag montlifors appearanco,

Sporas Ge? 3628288 ees

soo7ieoony gohgazans Durand,- Ana, liyee. 6 3 420,
‘ 1908.

{ Fige 13 ) _
W clavate, -clusturad, 2.5 = 445 o,
nlack; asphzesons Dactlon about ons half the total leagth,
_ Gerroto or -comprass}zﬂ; n8cl clavate, reaching a leapth of

+
.
1



'.,‘ Fig. 14. .

fagzipseyn Lallax « Al Ascophore,zhy.
, ) Ba Asel,xd6?; C, AB5C0SPOres x850, "



148.5 165 £ 12 « 15 Ry 8~8porod; gscesparas mutz.sarime in
tho aacu.., eyl!.nﬂrie, straight or curved, for a J.oz_xg,,tia;e
hyalins, later becoalng brows, from simple t6 7P-septate, length
. 83 = 106 % 3 B¢ Jaraphvzes nuasrons, loager than ths agseus,
soptato, tip olavate, conspicuously brown.

Babltgt « On 3011.
hocglity « Bamaical gazﬁim. i}arjeeu.ng,

| altitude 6,500 Et., Wost Lengal.
Spegineg ghudiad ~ DG 153, Joly 12, 1977.

. geazlogsuy Lallas Durand, Ana, Hyc. § & 428, 1303,

( Fig, 14 ) -
/ .

Ascophbdre solltary, £ » 7 em high, umber browng
W norsion one £1£th to omo half tho total length of
the Q3¢028Yp, lamﬁolate-obmaag S%on clongated ‘and olonder,
slightly thickenod upvaniss gicl clavato-cyiindric with
aarrséeﬂ apex, 149 - 168 x 13 ~ A7 n, Begporods ascoggogon
noltiseriate ia the ssous, atralghty 1l-soptate, 96 - 202 x
7 p;. paraobyses eatiroly hyalino, septats, apox ellipsold to
globoas, o ‘

i Habltat - In loany soil along slopes.
Lioeality - Darjesling, altituds 6,800 £,
| Wogt Bengal,.



. Flg. 18, Gogzlgoang aigrlinm - A. Ascophoro,xl;

‘ _ Be Vertical secctlon of the ascocarp showlag
agei and paraphysas,xﬂgé Cs Ascons,z210;

D, 7=s0ptate ascospore,x2l0.



spagimen studied - DGC 24, July £3, 1973,

fagglasaun nigritun (Pers.) Cooke, Hycographia 205.1873,
glavarls nlarita i’arsx. 3yn. Fuag. 604, 1801,
{ Fig. 15 )

- Ascoohoras solltary, clavato, blaci uétu 9 cn highy
Asclasrons portios loaceoclata, conprossed, ons half tho total
lengtn of the ascopitoresy ghom slender, thled, smooti; qucl)
clavate, apex narrowed méchingg e lenith 149 - 165 x 16 ;3

_a_m ia garallel faslele 1a the gsgus, clavato,

Besporads
7=goptato, 83 - BX7; anraniyaay rather longoer than the ascl,

eylindric, septata, gpox of the torminal cell more or less

eurved, swollen, diamoter 7 ).

Hanlitah - On wet s0il anongsl masses,
Loeslity - Botanleal gerden, Darjooling,
altitudo Sy000 £+, Wast I%aa;g,al.

Zagaineg piudied - DOC 114, August 8y 1970,

eozlassun gsghogugohilun Jhrenbe 6X lallre Sylve fyc.
Bers. 30. 1818,
Slaverls 0ohlozleagoides Le Spe Pl, 2 ¢ 1182, 1753.
Gagslasaun 4iffarmg sénsn Cooke, Myeographia G,
Pl, &4 £4 7. 1875

2ag2loscun ginila Pock, Bulls Soce lat. Sels 1 3
70e 1873,



Fig. 16, geoglassun gobseuophllnm = 4. Ascophare,sly
E. Vertical soction of ths ascocarn showvlag
asel aad paraphyses,x3d53; C. S~soptato 23cas5pore,x8334
D« T=38ptate ascospore,x533.
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{ Fig o 16')

hY

_As’cophore: solltary, rarely clustured, grogarious
328 = 5 ea alghy ascloerens noption black, about one third
the total length Qf the ascocarp, coaprosacd 1 « £ ca-long
acl £ - 3 me thick, slightly acute, not sharply deliaited
from tho steny _g_uga brovalchetlaclzy narrowly -rouadeti apsx,
poro blue in indiun, measurlng 101 - 188 -x 17 n, B-8poreds
W faslcled, braun, slightly curved, ¢ « 7 - goptato,
5% = G5 % 3 py 23ra0lysas anasrons, sligﬁtl? longor than Sna
asel, saptate, tip thickenod, colls swollen giviag moniliforn
BpOArANce. ' |

Habl ;gﬁ_ ~ On soile .

Loeslity - Biyeh Hill, Darjeeling, altitnde
G800 ey Hagt Beagal:.

Spoeiman atudiad - DGC 15, July 20, 1973,

THICIIGLYISTUH loud., Bulle Soc. Hye, Franee 3 & 119,
1885,

Type specles : Irlghozlogaun hiproutun (Porz. ex Frl)
Boad '

 Ascophores. ozoet, tall, clavat? o capitate, black or
browalsi-nlacic, floshy; stinos, slendor, teroste, hirsnie from
tho sotaos 1n seeti?n : hzmoning sproadling all over toe
aseigerans portisn of tho ascouarp, with blacklsnebrown
pointed sotae, eaclosiag tho ms&ulia of toxtura intricatag



Flg. 17. W&gﬂ iﬂﬂﬂ&ﬂi - A, :’ssco;)hore:rgré'
Be Vertical section of $ho hymenilum showing
setan,x177; C. Ascl,z3843 D, agaosnora{ a—saptats) s X778,



2884 clavate, pove blued hy Helzer's ypeagent, & or 4 aparad;
'W_qyaimir}.c-msimm, brown, Q135 segtﬁﬁe; Barsghivoes
slondery oyliadrie, vwitn anlargéf; apleosy eraet or enrved |
above Intorspared with long, stiff, pointed, black-brown

86542,
dakitat - 90 ground.

‘ The genus Lgichnrlossum, eraeted by Boudler (1883},
is ‘elosely rolated to Zapzlosgns fron whlch 1t is easily
distingulshod by the presence of long, $%iff, pointed,

hlackish=-brova 82500,

| Zeichoglossus faxlowld (Cooks) Duracd, Ana, Hyc.
| 83 438, 1008,
gegstogsan fardaull Cooke, Grovillea 31 ¢ 107,
Geanlogssyn yalutineg Peek, Aln, &6pe Ho Lo 388L
' Futey €8 : 65, 187d,

. (Flg. ¥7) |

o . A'&;gog' ho're-ﬁuli.ﬁﬂ-t“j 27 clustured, two or theso
togét&wr, 25 0 345 o illi.gh:,: agelrerams nortion lanceslato,
not sharply distinguishaﬁ from the steom, brownishe-blael,

1.9 t3 2.2 on long, often flexusus, rarsly somowiab compressad
Agcel are maany, clavate, sosslle, Besporsd, 113152 .3 14-138 13
Asgagpores erowded, clavate-cyXindric, mu;tieer&aés in the
ascus, brownish, 00 = 07 % 4 = 7 1, 1e(5)=7 ceptate; gara-
Ohwses cylindric, c;urvaz’ﬁ Lo c:;ircinats; at the gsomewhat

v
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thickenosd tips; golao acloulary somevhat narrowed, dé;kmhrﬂwa.

dahitat - On soll in wolet shedy places,

Losaldty ~ Birch Hill, Darjeeling, altitude
Gy500 fley Wost Bengal,

Zoneinen studied - DGC 3, August 12, 1972,

CUDOIITLLA Saceardo, Sylloge Fungorua 8 s 41 (1889),

Gndeplelda elayng (A & 8. e;wj‘ Frs) Dennls, £300.
0aY%.~2021za gloyng A & G4 X Pry, Sy8t.
‘mycols 2(1)s 137, 1822,
m;‘gm 2loyns var. gzeapdds (Boud.) Deanis, Sony.
nove=0nheaohila olayng vare 2regdis houd,.,
foon, nyeol. 4 @ 242, 1910, _
Sudontalla rubtengds (fenn) Dennis, Coube H3Wew
Badldala tnbleouedn Hehm o Hedwipin £3 3
103. 1882,
Type spooies : E,g;gmm,u._g acelguinria {(Bulli, ex Frd)
Sehpoot in Cohn, Aryptog.-Fl, Schlos. .
3(2) « 21, 1833,

Agothepin typleally wlth a convex hyeenlua, 85618 pore
neither blusd noy ontlinsd by lodines gogssnores songilimes
boaeoning leseptats abt maturléy. '

dabital - On dead plent trunk.



Flg. 18. £ndoniells gelculavie
B, Vertlical soctlion of the hymenium showing
asci, a3cosporsg and paraphyses,xss0; C. Ascospores,ngdi

~ R&e Apothecla,zhs
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:_“.gg_g_mm Setoulorls (Bullinrd ox Frica) Sehroetar
apud cohn, Arypt. Flora Sehles. 3(8) @
22 {18923},

Apotioeln gregarlous, suparficlal, wlth shors, aanoth,
cyliirdrlcal stalika, disc coavoL; w\hrig’nt yallw{
0.3 mn » 1 c; dianotor; Skog 1e2 an length, lighter c¢olour
than hyameniomy gool cylindric, .3—.‘?8 - 183 & 10 p, apex aaéau
what sonical, 8e5pored; -ascospores bisorlale, narrow with
polnted ends, a0 ap;;amsags;s, 23 = 23 x 7 Py paraphvges
slanﬁér, tip 1 om thlei,

-

M On rotion dgereus tmm:s.
Logelligy - Gové, College Gardon, Darjealing,

alaitu.le 75000 ft., Hoat Bongals
_.mmmm - DGT 29, Augusc 14, 1973,

Hycs 200, 1EGD,

Hohn. Anne Hye, A5 ¢ 338

2goudnsagisn subg. D Eenanogazisa Kelb, aelt:aa?h
Planzoniter. 13 s 76, 1308,

Type spocies t Aggobolus Lrifalil BeveeBerns

- Apothecla esumpont, ustally on living losvas, -
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Fig. 10. Poondopeziza zublag = A. Leaf of Kubig condifolls
bearing apothecla,xd; B. Vertical section of the
loaf throngh the apothecln,zld?; C. Ascl with
n5c0spores ,z334; D, Ascus with ascosporos,x523.
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- grogarious, nlaute, soft amd floshy, the margin often
ereavdates zachk cylindric-clavate, d-Se3porads spares ovold,
simple, hyaling, moneseptatos paraohugos fillfora and ofton
much ourved. ; '

Pgoudopoziea pihlas T.9, and Ke ilonakrs, Procs
Indlag Acad. 8gk. £5 ¢ 31 (1947),

- ! ’

Anatiigela minute, brown, ssated la tha tisomo of
ths host; hytﬁsmum plang or ejvuty 0,5 « 1 ou dicneter,
sess!.la.; 2gel clavets E=spored, 73 - 86 2 3 -7 73 AS0aRgoras
airal, 7 - 10 x 3 py unisoriatoy garQnliven siaplo,. filifom.

Habitah = On living leaves of fublg cordifolis

Lina.
noeniity - Darjeeling, altitude 64800 L., Host
- Dongal. '
Shaclman Siudicd - DGC 125, August 12, 1977.

~ BOYLLACHORA ditsehio ap. Fuckal Hy0be DYCey De 218.

1869, ' |

coninionoary Patey Bull. 50Ce myce France 3 1 151,
1893,
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Pgnuion ¢ e Hongey idodwigia a1 ¢ 115, 1902,
Wmm Pe Honn., dedyigia 4) s 146. 1302,
Binlogonnls ¢clen. s Gon, fung.,_ Pe 27 1009,
Botachopa Syds of Bulley AN §yce 2 ¢ '«"st}{).- 1911,

T pahn Tholog, et 5yde, Aunn, Hye. 18 ¢ 180, 191E,

Zodephvilashorn Hohn, Phil. Joutne Scle 2 @ 197, 1913

Cagneaun Thaiss, ob Syd., Ann, Bye. 12 3 880, 1914.

Bhasobrohutielln Tholss, ot Syd., An0. Myce 13 @ 326D, 1915,

Clunogationa V, Hohn,, Sitzbor. £, Akad. Ylss, Hien, nathe-
nate Xley le AbS, 328 5 563, 1919,

Halstodls Stovena, Bot. (82 §2 ¢ 233, 1920.

Slvooohratntls 5oave 0t. chayds, Selont. Susv, Porto Alco
virge L 81, 8/1, Bot. p. 60s 192G, |

sadotrabugia chard., Jonras Age. Portoe Aleo. 1% ¢ 270. 1030,

beste Potraic (1951),
Bhngotramntly Gavees,y Caldasia (columble) 1 ¢ 77. 19241,
W viogas, Brogantia 3 : 123, 1843, teste Pebtrak
{1251
Typo apqcms : D}

3 2xaaionls (Pﬁmo) HRe

Loaf parasiites with a woll doveloped stromnj strose sonetizos
cuaveriag the eatire thicimoss and then foralag eplideraal
élypens on both sides, sometlnos osn ouo sido of tho leafs
porichocla one to wtny, subecuticular, subopiderndl in the
nosophylly ostlolate; asel nunerous, cylindrieal or clavate,
8esporad, intorminglod with hyaline fibrous paraphysoss
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azeospores round to oiliptiéal, hyalinae

dleschio (1.%63) erécted the ganué Bhvllsshorn
foxr Pyronsnyeotous fns;}g!. hoving clypeats stroaata, pa.mphysas
and unicellular ascosporas. Friocs (1323) described Sphgerls
araninis Poars. oaly as upscios in Sgumasla (ciafertne) nnd
lator (1849) changed the naoume to Pothlden sranigls. ditschle
grocted Cho gonms on tho Frleslan spaocios placed in thoe
fanily Dothldecacsae, which 15 characterised .by ascocarps
enbodded in the stroma, 224 lacking Srue poritheclal walls.
ihelsson & Sydow (1915J. in thelr monograph of the Dothldeales
ineluded Bmmnm, also with the assumptlen that the
asencarp was a locule rathor than a porithecluam, Orton (1924) 4
ia ¢ritical study of 2. zgaminls, deseribed & compound
fructification with aseocarps having true perithocial walls
and a elmaué mau;t&ng_ from the latoral proliferation of
the pseudoparenchymatons wall is ndt stromatie but only
reseables such tissue, '29%:*&%: {1224), Hillor (1941) and
Orton (1244) separately suggeasted for the romoval of the
graminicolous phyugcm:jas fmﬁ the Dothlidescens. All the
subsquent uorkexfs', t-x;lier (1949), Von Arg & Muller (1934),
Hank (1957), Dennis (19G8) and others pltlaced ail tho specles
of Ehvllachorg in tho Qhélléqnuracaae under the opder
Sphaai'lales,

Bhvilgehara grasinia (Pors. HKo., Syadb, myc.
De 216G, 1869, '
"~ Sphaoria praninis Pers,, obS, MYCey De 18,1786,
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'Fig. g0, B .ache ‘ nis - A. Leaf showing stronata,xls
-Be Vertlcal section of the leaf showing perithecilum,z132;

Co.Vortleal scetion of the peritheciom showing asel
and oscospores,xalo,
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Zhvilachors zeaminds olymosua. Schw,, Troas, Am, Phlls
' soney LIy 4 ¢ 208, 1832,

Rathiden zraminlg Fre, Suasna vog, ScanGes pe 387, 1843,

2nvllachors hyomi Fekle, Symbe mycs, De 216, 1869
Bhvilachors geperfling KouBs 6t Fantre, eV, MyCes De
| - 175. 1892, | o
Phyilashora graninls fa. hystpicis lé-ehm, ASCOTay Hre
1917,
Bhvliachars aprastidis Orton, #. Y. state Sug, Eull,,
' £43/44192,1923,

£hylliachary paoldcogn Dearn of Houss, N, ¥, Stato fug.
Bulle, 280/67. 1925,
Eovliachors ginaeg Tehon ot Dan., Hycologla, 19 s 110.
' 192?. .

( Flg, w’ )

_ 8hrangta p;cminﬁns, on both surfaces of tho leaves,
but nors prominent on the wppoyr surface, acattersi irropularly,
sometines ln & row, oval, btlack, shlay, innersed into t.he'
host tissua, forming clypeus in the epldermis of the leafy
aorithecia ovold to obloaz, ostoolate, deaply embedded
extending upto the lowor epldermis, 280 207 n dlamotor;
asel meny, Linkng the bases and sides of the porithocla,
clavate, thinewalled, Sesporody G0 « 7252 io - 12 n aad '
intormingled with many throadeliks hyallne, paraphysess
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" 8360320708 bisarlabe, ©llipsold, thinewslled, hyaline 13 «
17,27 - 10 . |

_,E,gm,gm, - 0On liﬂng loaves of Zragroatin alera,
lioos,

&9&&1&&23- Gingz, Darjeeling, altitudo 6,000 ft.,
Host Bengal,:

speelzen ptudied - DGC 57, July 10, 1973,

¥%L10LA Fr, omend. Rornet Ann, Soi, Pat. III : 16 @

267. 1851,
Amphitpichyn fioes 0% opronge, Pl. crypt. Trope
P. 4G, 1820, Proparte,. |
Emigarls Frey Systs Hyc. 8 ¢ 513, 18323, Propsrto,.

m Frey Syste orbe vags po 1ll, 1325.
Jy_gg&mg,m Knntze ox Frey Syst, #Hyc, 3 8 332.

1889,

‘2o Saste in Frey Susm, vog. Scands pe 407.
1848, :

Agtapidinn ﬁgzc,, 4y1l. Fang., Fung. 1 ¢ 43, 1832,

bactotype opeoias ¢ Uallalqg Srlehoatipema (K2zel) Toro

Parasitic fmagl, ﬁomalw oceunrring as suporficial. thin
denso or sub douss patehos on leaves and youag stems, haviag
dark superflicial, straight or wavy sycoilum, with altornate
opposito or lrregular branched hyphao at an acuts to wlde



e —

.

Be Perithacia

Cs Capltate hypopodia a

D, Mycelinl so
B2, "Asoospores

« A¢ Leaf showing
hypopodia and mycelial

tag,x500; ©
3X570,

nd mueronage hypopodia,xsoo;

» LSCus wvith

perithecia, xds
setae,xlos; ’

28coSpores ,x570
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-mngko, wiich praduces both capltate and mucronats hyphopsilcy
gagmm byohaacdin Zecslled, altersatoly or oppasitoly
arronged, otraight, donts antrorse or rotrorses GUOrsIaLn
BeEhoniia unicollinlor, solitary or alteranboly oppositaly
or drrogularly erraaged, ampnilifora; mzesllal sotep
geattorei, esposially crowdod around the ‘base of tho pordthés

. oi.gm, 81810, sﬁ:mf.gh'a or curved, uabranched or branehods

: m&mﬁa on tho wycelial colony, vound, blapi, with verrucose
wall,y oftoa cupnlate-collapsoe in the dry otatoy angt oreos,
sosalle or subesossila, rousd to 0lilpsoidal, usitaonleato, at
ﬂé&ﬁ_ e o- spamﬁ, at maturity vsuslly with 2 gpares, less
comuonly with 3, rarely with 4, thin-valled at maturity, soon
dizappoarlags 28eoRnares beown to darlt brown, cyiindrical or

- ellipsoidaly ﬁtmight 29 b@nﬁ, smoothswallodas ' '

Tho goous Hollioln was founded by E’r!.es i 1825
and was cmended by Bornat ip 1851, Until 1917, it was tho
only goaus rocognised in the group, Mollolinsas.

‘ Por sany years Hgllole gunhitrichs Fre, based os
Sntnerls agohiteiona Frey-was roparded as tho type speelos of
Holleka and concluled that the laototype should be Ngllola
Lrichostrons ( £3oe) Toro. Hansford {1961) accepted thiﬁ;

. Hedela W 873ey hone Hycols 18 ¢ 183,
n , 1917,
L g &)
.f’ . ._ Eangus borne onrt;ha uvpper surface smd lover



Flg. 22, Maeliolg - A, Leaf showing perithecla,x}s
B. Perithecium hypopodla,x200; C. Mycellal sebta,i300;

D, Capitate and mucronate hypopodla,x430;
£+ Ascospore;x350.



surface of the lpafl; spnts black, scatterad,  round, szimri‘icial
cozmposad of bhrown, soptato branched hyg}m?}g tho funongdls ars
of tio types : cepltate aypoposiin and mucronate hypopsdis,

tho panitate W mamny, brown, siralght or beat aagd tho
mneraaske hynoaoadin s:aré, brown; tho oyeelisl setas soatbered,
oncireling the parithocia, SELEP, otraight 300 - 360 x 7 u;

Lo meny, blaci, soated in the nyecolial coloany,
raundedy 132 - 220 n dlameter; nsel sessile 46 -« 52 2 20 - B3
[gcosnereg 4d-septate, sasothewallod, browa, 306 - 40 £ 13 - 17 j»

Habhitah - Oa ilving loavss of Cigrus so.

Lognlity ~ Polkrabong, Darjesling, altibudo
64000 fte, Hest Pengal,

3ascimon atudied - DGC 171, Juno 20, 1973.

Heliola fhomnginng Sacc.-in Duil, S3oc. Broteriana
m : 4, (190‘5.).

t Figcgﬁ )

Pageng boras on the upper and lawver surfaces of
the leafly spats Viecik, scatte redy, rouni, suporficlial, composed
of brown septate branched hyphae; hyvaadadia two types
ceapltate hypapo&in' and mucronate hypopodlas ganitats hyaonadia
manys brown, stralght or bent 2nid muerigate hyonnedls rare,
bmw;x; ovealiol geton scattered, encireling tha perithsela,
stif{y stralght, 231 - 379 £ 10 - 13 p; paglthecin many,
black, soated in the nycellal colony, rounded, 165 ~ 214 1
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diazater; aggl seasilo, Sesporad, 43 = 46 x 20 pj Qagnudases
4=50ptate, sSmoothevalled, broun, 33 = 40 x 16 p.

dahitat - On 1iviag leaves of Zlatontons spe
422aLAEy ~ Darjeeling, altitude €,500 ft., Wast
Bengal.

Speelnen atudled - DOC 140, July 12, 1977.

i Levellle 1o Aan. Scl, Haty Dobts 3y sor,
VIXI. De 343’ 1347,
Eraaning hote Zur. Kenntnlss ... conlamycetenund

cryplosycoton,
Skichiongang Dietol 4in Buglor's Bot. Ybs 27 : 56641539,
mﬁ Arthuy in Horth Anor. Fl, e 661y 1924,

Type spacles : Coloosnoring Lhinauthacsarunm (DCe)Leve
ia Zhingathys slabox.

 Pyonia suvepidermal, flattensd to conold, opentag by a
slit, ‘with ostiolar paraphyses; agzels poridosmiumlike,
subapidermal, latorally compragsed, surrounded by a peridium
: cosapsqeﬁ-cf a single layor of colls, dehlscianp irregulerlys
asainagores cateaniate, vorrucuiese asd with dlotiact germporess

aradia subopldermal, orrumpent, without porldium, golden yellows

mm giohose to oblongy produced ia chalns, manifesting
steblle, intorcslary colls; $olla subepidornal, Flat ©9 ¢aavox,
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S
b, fature toioutosporss
G, Beoction throuzh a toliosoras showin
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) somowhat waxy, hecomning gelatiﬁbua on gessinations
Solisunores lecolledy cylindric sassilo, laterally coalascant,
_thinpwalléd geminating at maturity by an Intorpasl prouycolivm
Saovidia voras on long strignasa. ' .

_ The genn§ hno a wide géogrnghié'dlstriﬁutiaa in
warner and temporats ragtana; Pyenia and aszela are produced
an,E&gga_uhila‘ﬁrgaia anl tolia are borao 9a'dicatylééenqus
piants, -

' Tho dovelopmant of intoraal pramycel;um in the
form of a phrangbasidium 12 cheracteristic of most of the
: ,~gﬁﬁ&maﬁi;lgg-w&ir‘(lﬂlel showad that
vortical septations took place as &n.Tf@msllaeaao.‘Stgigmata.

spacios. Ia Coloodnar]

are of unequel length, boarlng sporldis adave tha susface of

80103, )

Solaoeaoring tietiaa Dlot, Hedwigle 37 : 216,

1898,
Symntong-Lugions confined to the 1ahfshea§h,

leafblada, and stes but primelpally on the undsr surfaco of
tho leafﬁlaQG, they appear in the form of vory suall tyﬁ&eally
orange coloured oval to leatiomlar pustules, siighily
erumg@n% éiﬁh ar@,.seatta:cd,igrggnlarly a1 the under surfaco
of tho 1éafblé§e;,3§g;gla§ pbii;éry and distinot during early

K]



Fig. 24. Coleosporium campanmiae - A. Infected leaf,xk;

lium showing
H

poras ,x400

Cse S ectiond %hrough
. Section through a uredosorus showing uredospores,x500.

« Baction through a te

laterally uanited one-celled tellos

B, Section throngh a telium,x400

a tellum,x400; C
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fafoction but with ceverity of infoction thoy ccalesco

foralng clroular patehes (0.5 ma to 2 mm) arouni a ceatral

R 1ight yellowlsh zonc, loaf margins ofton curl with the virue

- glenes of infection, oldor lasiocns aro blackishebrown with
ruptured epldorls cliizing to the pustules in forn of white
flakes,

Sansal opaaglgn - fallosnares laterally unitod
and form lecolled thick subeuticular crusts, 77«99 x 6«12 n.
Jredlo not found.

Hahltat - On living loaves of iinhanaplg dagss Wally
 desmiclug gngustifalin Boash; Satvrlus gagalenge DonProdoes
Anthogoning zracila Lindle. S
Logality - Bireh Hill, Darjosling, gltituﬁa
) 6,505 £t.y West Fongal,.
| Snecizes stndied - DOCL, DEC2, DOC3, DGC4, July

18, 85 & Angust 10, 1372.

Colaasgorivg gamaanulng Cooks, Hicroscople Fangl

213 (18635).
{ Flg. 9{45 )
 Symotons-Lanings charactorised by orangs eolourad

pustules distrituted ‘on the under surface of the leavos;
onsinies distiact, orunpoat, with severity . of iafeetion

esalesao foralng patohos.



Fig. 25. Colgesgoring gypiactids - A Infected leafyxd;
B. Soction through a tolium showlng lateorally unised

tallosporas,x8lig €. Mature tolium snowing
gernlaation of t9lilosporss,x14d.

.
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s

Sangn) orconlon - gm/‘ggmg ovold, l-celled in chalns,
with opiny wall, 18 -~ 20 n in dlameter; foliasnorss laterally
united fornlng erust, 40 < 53 2 16 p; Laternal promyeelium in

. matture sporas,

dabAtat ~ On leaves of Campannia colorata
Wallieh. .‘ '
Loendity - Darjeoling, altitude 6,500 fia,
daat Bengal, |
Spocinen studfed - DGO 183, Soptember 15, 1976,

Gg;sg‘sggg;gg Derlantiiis Syd,, Anas Hycol. 35 ¢
2201 (1937).

- { Plg. 25 )]
Symptong~lLasions confined to the leaf sheath,

principally oa tho under surfaco of the leafblade, 2ppoar in

the faorm of suall typlcally omzxg-@' calagseﬁ pusmlés, gronpent
with ago, scatterod Lrregularly; pustyles solitary but with

sevarity of infection they coaledee forming eircular patehos.

£oansgd pzsanisn - m&m laterally nnlted %o

fora s-mh-weutieu;ar'e-msﬁ with intornal pronyeellun 66 « &E x
16 = 20 p. o '

M - On 1iving loaves of Ryslsgtls




L,
e

b

%3

ugh a telium

ad talliospores,z189,

sction thro

1 Co S

1 nientranthl - 4. Infected leaf

B. Section through s uradosorus showlag

poras 1500
shoving latorally unit

1rodoas

« &

Fig. &
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f:0alitr - Sonada, Darjooling, oltitudd 6,600 £t.,

_ F’!E!St Eeﬂg&lo :
Specinsn MLQQ = DGC- 121, Septomber 10, 1976,

Colessaoaping mmj‘ Barclayy J1. Aslatie Boc,.
Tongal 59 (2) : 83 (1800),

{ Fig. 8&;)

Jymntomseiostiang distpibuted ferogularly on the lower ‘
surface of the loaves; pusinles solltary, distlnet, scatiared

irropguiarly, oraszge esloured, povdery.

‘ ' Cangal opgoniam - 425 }a30: 3 .locell:ed in énains,
outar surfaco apia:;r, 15 -~ 26 ainmaear, bByaline; tellnspares
crs..'ded 3.aterally within the uh-epi.demml layer faraing o
erusé, proaycelium intoraal, 1-9@3.1&1, hyalino, 86 =» 02 2 10 -

13 Pa ’ . E - I

« Qa llviag leaves of 2lactranthng
Zaramiigouy Bonth. |
Lognkity - Darjoellng, sltltuds 64800 ft.y Hoss

Sagcluen altudiod - DG 85, Soptembor 25, 2074,

LANPS04A Castogne An observ. Hycol, Iy e 18
- 1843,
Hecinm Arthuy in ¥, Ausp, Fl. 7 3 114, 1207,
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- Physopang L6V in Agg. Sci. nat. Bote 31d, Ser. VILI, .p.
374, 18947,
- Bodogustls Pre Shang vegot. scouds 11y pe 517, 1847,
Podoanaeinn Lov in Ana, Sci. nat, H2%. 302 sere VIID p,
" a7a, 1887, ‘
Type spocles :lﬂg;amaggxg,gagagghigg (écnuéant) cast
naggarhis cavparisaigs (Eﬁgnoéglaeeae)-

Byenin suheétiaular, rarely oub~apldsrmal, comold., Agcls
when prezsent with dimeatary persidlun or amne, without
~ paraphyaes, arange ¥yollods ggii snorans. in chalas, globold and

verraculosss nraeila aubnplﬂexmul, pulvarulﬂat-,axg}%aggaxaa

'-assaeiated vith capiiate paraphyses, podicellate; Lails

subopidernal or subsuticular, crustaceous coupacted latérally
into £ira layey, ofton confluant, at flest palo, later
brownisheblaclk, nonaiumpenty feilogonceg in a single iayer,
adhioring laterally, l=colled, prismatic, walls eoloursds

promycolivn exteraal, d-collod,

Tho gonus includes both hetersscious and aubrsclous
msts, In the hetorsacious apecles tha tells wlth the

excoption of a siugle spoclies uswally ocour on wacdy dicots

such as Uaxifraca, Alhos, Corvdalls, Horxcewlslis and othors
and asela on Cosifers 1ike Larix, Isuza, Abigs end 2goudotsusza.

Pyepis snd %oila in some speclos of Melsmnsora
shovw variatioa in position in relatlon to the epldermis. Thay
are both subcuticular anl subspidesmal in orlgin, These
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foaturas which are omployed as important dlotinguishing
charaotors ia sust tazonomy ‘smw varigtion in £218703080e
Hont to tella, pyenia aro vézvy congorvative te variation
-and offer a good basis for diagnosis. The only excopilons
~oited wore those of Anvennlls and Holampgorg. These two
gON0TA shovw a range of variation from subeuticular o
subopideraal eondition. Sopeeinlly in fayonoils tho tellos-
pofes may be legelled {(Hanlops yonallin) or Z-colled
&W) g still the spescles aro placed under the
omo genus taking a broad view of the varlation asd above all
to maintain o vell-established procedurs among the workors

of ruat fungl,.

When. tho. spocies of Halgn s 80 £ar koown,
ape considered, the following facts hocono manifest,

1, dpoeios mving a p&m‘: of thole 1ife cyele
on conlifors stiow subcuticulaz ayenia, _ )
| 2. Gpoclos having thelr complote 1lifo cycles on
dicots alons havo subepidorasl pyealas.

Formor group moy inclnde Melawnsors fariont
{4rth.) J. Js Davis on Isusa cpnodonsas formetly placsed
under a soparate gonus Jegium, of wiich pyenial stage has |
not boan found. ‘E‘ﬁam aro differences enough Lo asparaie

ppocles wlth sﬁhmzi.eular- pyenia into & tiiaﬁinet gonua but

R

\
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Fig. 27, Molampsora hynarigorum - A, Infocted leafyzis
Be Seetion through a2 tellum showlng toellosporos,x875.
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as clready statai, it 15 propar to tale a mors cogservative

view, as in“agggng_jn, and des&st f£ron dolngz so, howevor;
for tho sake of coavenlones, two sub“enara nay b3 rocogaiscd

ta indicate these gifferonces.

a) Eggg;ﬁggggxg for specles with subepldesmal pyents,

tasinding autosecions spocles; and

b) lotercnelsnngora for spseles with snheuticular
pycenia, velng hotorsaclious rustz with pyonianl and eeglinl

gtazes oa conifers,

¥elampgorn hyoporicorum Winte in Rabhe,y Harzypts

( Flge27: )

. Symotamo-Affected plants dlstlagulished by thne
orange colourad pustules with waleh the loaves and stems
are covered; lagiaopns appear on both the suarfaces of the
leaves, reddish orust 1ike rather than pustulare

cansal opmaniom - hallg subcuticulaf, compactad
laterellys Lollngograg reddishebhrown, foraling flat corusts
on tho leaves, tolliosporas closely ualtedy 33 » 40 L 7 « 10 ),

- Uredis not found.
HEgbitas -~ dn li.vlng leavas of Hypegigum .Jwﬂamnm

EJ; &&‘ﬁut ‘



Lacnlise ~ Throo allos near Shoon, Darjoeliag,
. altitude 7,000 fte.y Yost Fongal,
Spogimen gtndiad - DSC 101, Juas 2, 1975.

Bk

Link in Hag. Gos. dogurf, Frounde 7,
e P4 30, 1816,

Anarpkg Arthur, flesult Sci. Congre Bots Hen, 1905,
© pa 342, 1008,

Arzenn Fre 3yst. 8ycols 3 s 425, 1832,

Zaplan Arthur, Bosuit, Sel. Congre laternat. Bata

‘wioa, 1805, Pe 341, 1204,
Tniton Fr. 5yst. Hyeol. 3 : 510, 182z,

AGRIDI

Lacyihan Lov, Anne Sel. Jate § 3 373, 1847,
Irodilonveon Tibeloh, dosinvl, Bot, Oart, Borle 14¢
' 141, 1938, |
Zaloqonly Sydow, Ann, {ycol.
Typs species WW {(Por,) Sechlchts o1
saan op.

Byenls subeutlcular, fiamt, withsut coaspicuous
 ostiolar paraphysoss aaciyg casmsid withant poridium bag
surpounled by iacurved paraphysess gacionontas in chelns,
glumm- Aredia subepldormal erumpent, pelverulens and

' paraphysate; paraphypes oyliudrie and incurveds MM
barna siagly oa padicelss; tells suobeplderaal, erumpeat,

bzl.acizg fellosnoras ong o ten=cellod phragnosporas, pedleollate,
roddishehrown, thickewsiled wall layer lanloate, verricose or
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vartys with two to thros lateral gormporss, pedlcel hyallne,
usually bygroscopic and swolling at.the lowsr portion.

All the apaclea 83 !i'as tnown are am.ssaei,mm #})

aaﬁasaaa, aspaclally on m and Gnhug. The charactors of
Lo overilap with those of Er,,gm m‘ﬁi Pl

alss oeeneping on tho aimae@ao, 36 that L% is very diffloult

2l iun,

sometines So di-a‘t;a..sgﬂiéh than, Fupther studies aro n,cmdaaﬁ, i)

soenye & bottor basis for ‘tm-,ségmrati.an of thaese gouora,

Promnon aLffors from Bhrn:
teliospores with distinct single apleel gorapore iu enoh coll
- ap agalns$ verrsugsse sporas of 2hpasnidium with Zwa t3 tihras
iateral geméarw in cach colle .

idinm in hoving suooth

Tho genus Phrasmatellun os tahlishod {20 55&10@3{'1‘2}81}
was haéeﬁ an the méuréam& of arimary uradia wlth paraphyses
agd parophysate socondery uredla with .Immmm_i.;m - 11%o
%el108pores. | '

Acels wope unkaswn Lo the typo but ware discovored

Jlatey in 2hsnzaateling avgarenss while genora cannoty a8 a
role, bo based on the type of lifa-cyele, the followlag
combination of charactors dis tinguish Shpqumidinn fros

Liume Eﬂliaspérés of Phraraotelinn have soooth colle

of E&x@mﬁkm ara gostiag spores., The paﬁigals af t Y

.42 not swall la gata v,
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Flg. 28. Phragaiding harelavd - 4. Infected lea

Donds
Be Soction thirough a tallnm showling t@lioséores,xlﬁég

C, Hany colled tellospores,kda?.
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Bhrasmidinm barolavh Plet., Hedwlgia 22 @ 264(1830).
axantana-Laslans diatribuned irregularly oa the under

anrface of . tbe losvassy gﬁgﬁngﬂg dar. ealauceﬁ. lrrogular,
aovdery 2 ~ 4 mm diamoter, erumpesﬁ.

Cavnenl « gxzgnksn - ~ 5ol orange colonred, hypophyllouss
'sg;nggggxgg o3 a singlo peﬁicel, Rasure uel*ospo'es daenp

»
orange and lmmauura tellospores hyellino, pedlcel hyalin@,
Se7=galied, campounﬂ,wall VErIueose, 80 - 52 x 28 - 32 1
aygroseoplo.
- Upadia not found,
Hgblyay - On living leaves of [nbng nlveus,
Wall.
Lneodlty - Darjecling, altitude 7,500 L.

Hast Dongal.
Saoeinon siudied - DGC 172, Juno 12, 1573.

Phragzding ockoloeulaso Barelay, Jl. Asiatic Sac,
Bongal GX{2) : 221 (1891).

( Fige #2 )

~

Symptomgeiaziong distributed irregularly throaghoud
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B, Portion of a leaf
Ce S3egtion thron

Flz. 29+ 2h)



the lower sarface of the loavess onatulas dariecolonred,

irrogular in outline, 3«5 mn diameser, erunpent,

Gangs) - arcanign - Yslia chosolate coloured,
nypophyllouss Laliosnogos manyecolled, otalked, wall ehscolato
eolourad, verrocose, podicel hyaline and enlarzed towarda the

basey 92 = 115 x 23 = 26 fi.
" Uredia not found.

| fiabltat - On 1iving loaves af Aubng rosaofaiins
| Smith. - |
Lacality - Jﬁl;ﬁm%mf, Darjeeling, altltuds
| 7,000 fta, Host Boagals
Sag0izo0 atndled - DGC 60, June 7, 1874

A Sydow in Ann. Myeols 12 : g, 187, 1221,

;

Pyonia subeuticular, conold, without coasplenons

ostiolar paraphyses; nrimary nredla (uredinoid ascla)
subspldernaly oparaphysate, Secondary uradia subepidernal,

vith peripheral incurved parapiysess m@gmﬁ barie

singly on pediceiss fglis subepideranal, dblack, eruapents
Jodloanores podicellate, 2-8scelled or more {phragnospores),
sﬁpo;ﬁh,-‘ reddisn~byoun, with 8 % 3 lateral gesmpores im oach
cel;i.-;',_pedieel nyalins, not swelllng in water; spores gorainating



Flz. 90. Shrazmotalive mvsorendis - A. Infacted leaves,xd;
Be Tolloaporoes 2300,



“y P75 s-

immedintely at maturity without any réstiag posriod.

7

The goums was ostablished to accomadlate species
with aparaphysato primary uredia (ursdinold aecis) in place
of cogmoid socla uvsuwally found in Bhpagmidinm. That this is

ast a very distinguishlng foature bocato ovident by the
discovory of caemoid aecia in Phrpemabe

Lup mysoTenss, wiiod
ta other respoets was. indistinguishablo £rom othor speclos of
m&m 8o far Znowa, 29 alroady polated sut under

idiun, the telilospoaro a&ar&ceem offer the cline t:: their

0 myegronsls Thirum. & Mundie, Proc.
Indlan i!.éa.d. Sels Sect. Bey 15 ¢ 101 (1342).

¢ Fig. )

Synotang- w distribatad 1rragular1y on the
under surfoace of tho lcaves; aguatniss solitary, oionts, lom
éiammtﬂr, pound, srunpent, black, aot powdery.

Causal - 2uzaplen - Ladla bypophyllous, blaeks
W cylindrical, apex round with ap!.cal papilla, .
vall brown, smoothewalled, 3 u thicl, pedicels hyaline, nine
hygroscople, 4 « 6 septate, 78 - 112 iz 24 - 27 u.

Habikat - On Lliving leaves of Eubng 1agsoeoearolds

- 3 I -
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o mﬁ . |. ; -
Losallty + Suithlapoitel, Darjocling, altitude 6,000 £b.,
dust Boagals
gigd - DGT 173y July 84 1978,

BUCCTALA Papsooa in {Deps Methe Fung. '9.33, 17970
| Syn, Hath, Fonge pe 825, 1801).
Aldodng Arth.. in Rosult. Sel. Congre Intorhal Lot
doln, 1205, pe 385, 1204,

mi}w. ia I‘lam mee, 2 & 288, 1805.
MW &Eydw in Aan. Hyouol, 12 ¢ 174, 1821,
Coganzeas Thuen, in Jours. Sel, Hath. Phys. fab,

Ligton, & : 837, 1B76.

2icaanog S, Po Gray in Hat. Arz. Deit, Pl, I, p.Sdi,
ise1, _
Srieanaeaazing Deatérs ox Loville in Ann. Sci, Uab.

Pots III Ser 3 1 209, 1246.
Jaoivg Pubal in ost Bote 84 1 5 48, 1302,
Loptinia Juel im Bih, Svensk. vetons. Akod. Handl.
23, 40d. 3y H0. 10 ps 15, 1297,
Latopucetnis Roatmup ia ploatopatologl, a. 268, 1302,
Lindoothin 694, in Ana. HByocol. 20 ': 119, 92z.
Liakiolln Syd. in Ann, Hyeol. 12 3 173, 1921,
#782923204 Arth. in fesult Gel, Congr. Internat. Dab,
Yien, 1908, pe 340, 1008,
Eloronucainia Rostrup ia ?lantapatoiagl; pe BEGy 1202,
Peristoumn Syd. in Aan. Hyeol. £0 ¢ 118, 1922,



ctg??;u-

W Syd. in Ann, ¥ycol. 29 : 118, 1922,
-Llognapla Syd. Lo Ann. Hycol. 12 ¢ 171, 1021,
2aldomella 8yd. in Aan, Hycol. 20 : 128, 1922,
Pseydonuseindy dohnel apud weose in #1tt, Sot. Lab.

. Ztech, Hochochs wlen, I1, p, 41, 1023.
Eugalinidig He Hayr. in vaidlingean tordanerika, pe 337,

1820, o o .

xgguuugxua.uagarh. ia J. Bot. Paris, 3 : 188, 1883,

! W dydow ia ann. Nyecol. 20 3 172, 1922,
Beleratalins Syd. in Ann, Hycol. 19 5 172, 1021,
Solonodonta Costagno 1n Cate PL, Harseille, 202, 1545.
Erallip Syde 1o Ann, Hycole. B0 s 121, 1322.

Tym spacles : Rugcinig srnglols Parg,

m sabapidemal, cupulate, ostiolate, with ostlolar
paraphyses. Asgls subspidemal or evanascoat; aeclospores '
.‘ producod in choins, angularly globold or sphorical. Hpadin
subeoplidsrmal, wlth or withaut pérapbysea; umd;fosporea prodaced
singly on podlcols. Tolln suuspidermal, mostly replacing tho
urgdia when thoy are prosoat; tellospores 2egelled, podicellate,
reddish-brown to paleeyollow in colour ar‘:d rarely temding to
bo almost hyallnos; septum horleoatal, raroly ohli.qﬁa and
voriical; gorm-pore single 1o each cell, noually apicel in the
top coll agl latoral ‘.i.n tho lowar onog tollospores germinabtlag
aftor a perlod of rest oy imzediantoly promycollium eoxtorasl,
typically tecelled, oy 2ecellod, or irrggular.
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The genus Soclodas soveral sposiaes of groat oconomle
igportanco uhiah cause garlous damsge Lo cordal, vogstahles,
ornameatal and otfar plantss It Lincludes both antocclous and
hetogseclous forms whleh Show great ;;riébility in the type
of life eyclo. Tho varisng spéeiés ghaw intergrading charsoters
-ia tho colour ant %aﬁting tyne of tellospoies as well as tho
extent of develonpmant of porldium within the aagium. e

in some syecies:are thin=talled, a2a2d hynline while those af

othars are deap roddish=brown and are roating spores.

' The scenrrenes of the mesospores in rather iarge

nunbors in some eapes has rosuldod in somo of tho spscies of

nacinis bolng mistakon for Benmyeoz. “van so, acveral eases
af ﬁaliospores with mopre than Ze-calls have besn recorded in
spaeisg ér,aggg&g;g.-?nis feature should aot bo given unjuna
iaportance if thoy osccur assoclated wish n@rmaizcelléﬁ Selion-
poges typleal of Pugoinln, Somo of these toratalogical
phenomona have béon citod by Arthur ot al. The geaws Enghimain
Lagerh shows this fype of varintlon and possessss more thas
tunecalled tollosgores ia assoeletion with 3ecelled ones,
Diato)l rocogalsos this as a valld gonus, but eansiaariﬁg ths
ragge of variability, it ia 3@5% to treat it a9 a synonya of
Busciniae

Thare 45 a complote iatergradation batween Puecinia
idlug, 2o that the soparation of the genora showling

f

oblique sepgrasian,'latarailyaéiapaseﬁ gammporas and other

intasmediato chavsotors, 12 only arbitrnry.



- Flgs 31 g_smgma dinsliaoc « A . Infectad leaf. sy
D, Spetion through e Eslﬁ.um, X175 r.‘.a. Two=celled
tel&.as pOres {4455,



i T i

Zhe gushor and disposition of the porapores soparate
_ m:.m from Quyals » belng two and

latoral in Cuawinsiells and 4 to 5 Lin Sterenatiratum.

subcuticnlar nature of the pyeniu_rsz diffarcntlatos Soratean
and Uropyxls from the subepm@imal condition present in Rugcinis.

The occursencs ai’ a stockade of poridia surrounding the
teli.tm is tho only dlﬁ‘amqtiating charactors of Hivazlae

Puceinia ainnliceag syds, in Sydow Py & i4, Honographla
Uredineazna 3 ¢+ 5 {18902).

Symptona-Losions distributed irregularly on the under

surface of the leavess nustulas brownishy clrcular, numerous,
eraapent, 1 - 2 ma dlemster,

Gaugal ~ oresnles - Lolla 198 - 208 p dlazoter;
toliosnams darik-brown, smooth, Secsiled, top coll blunt,
40 « G8 X 13 - 3.6]1, pedicsl hyalina,

Oredla, pyonls and gagla not found.

Habitak ~ On Miviag leaves of Alnglloen

huritle e D) e Co )
e L:00niity - Siachal, Darjoollng, 2ltltude 7,000f%.,
' | et Deagale.
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Bpeginen atudied - DGC 151, Juno 12, 1977,

¥inariag Sehw., Sehr, Hot. Cos, Lolpsig
1 72 (1828).

{ Plg. 32 )

- 49glons distributed thronghout both tho-
atniag light brown, Lrrogular, Linear

shapad, mmeronus, orungont.

Causal ~ apsanlgn - Zo)ia Fiat, bypophyllouss
W gaﬁiea&.&tﬂ, d-eelle&, mostly ollipsoidal or oblonge
azlipaoldal, wall 3 p thloi, 7 1 apieallys podicels hysline,

w 3D % 20 .- @8_};.,

m. yonla and ggg&g not found.

ﬂgm - 02 1iving leaves of Amunilns
o intoyandla Huro, .

Looality < Hoar Sinchal L-aka; Darjaelingi
| altitnde 6,800 ft., Wost Dongal.

mm DGC 84, Harch 12, 1975,




Blige 334

Co TOLL0OSDOros 2288,

m - Ay Int‘@céﬂﬁi 19“,3&;
B, Sectlion through g telius showing tellosporos,x365;



- Bl ze

,gsgiazg,gggigiﬁ (Schum.) Schroter, Jahrash. dehlexn,
Geoa, Vatori, cult. 103, IB?B.

( Flge 23 )

Bymatong=-iaoiony dark-brown, rounded, distrimted
irregnlarly on the lowor surface of the leavesy pysiules
éalzfmry,. distinct, erumpant, 0.5 on dlanater,

Canga), - opzaplsm - tellg hyaline; Sollospoves -
Zacolled, thlck wallod, Smoothy 49 - 56 X 13 « 18 p,
eonstricted in the mi&dlé, apleal coll grolonged, pedicol
ghord and byallos. '

, - Uzedia, pyenia and gopln not found,

Habltoh « on Living laéveé BE’ £arox grueisto
Wahl,. L
W - Darjosling, altitude 6,8{3{3 big P
tieat Eengal.

Spooimen studied - DGC 64, April 7, 1978,
Bugeints chloropaytne 8ps noVe
(F ig;. 34 )

Symptoma-iiosions eonfinsd to the leafshentn and
lea.meﬂq,.' typically brovwn coloup, scattered irregelarly

L
v
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"on botk the surfaces of 19@&"131&6@; Jstulas oval, eiighmy

-orompont with ago, solitary but with soverity of infection
thay eonlesco forming patches, —

 £gusal - gxsanlon - folls orange coloured, with

mmptured epldermisy talinapores 2ecellod, 33 - 40 £ 20 =« 83 n,
podical porsistant, 33 « 49 2 7 n.

Hredin, avends and gagla not fonnd.

Ztynoloey -~ From the name of tha host.

Habitas - On liviug loaves of Zhi:

2gpa Logality - Tukver, Darjeelling, altitude 540008%.,
West Reagal, _
 Zyon anacinen atugdied - DGC 58 (IMI 217598), Log, -
BeBa Dounn, Decesbor 14,
1974,

f

dota ¢ H> species of Pugelinlg has beoon Sosaribed oo

this koSt genus, 50 the eollection 13 proposed as a now
8000106,

Puceinla fasapyrl Darelay, J1. Bo%. 281(1080)

( Flgu as )

B¥nntongeLasiong gletributed irregularly oo
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Fige 35, _BMM%P £agQoyed - A. Iafected leafyx '3
B. Soetlon through a toiinm shoying '%alioaporaa,xzss.‘

r
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the undar surface of the lonvens pusinlos ::gi.nm;a; cireular,

broun, srumpent.

Saungal - orzanism - folla daric browa, hypophyllous;
Seollosnaras dark-braun, amoath, 2-cclled, bop cell blunt,
26-36::13-163;9

m aenta am agela mot fomad.

Habitat - On Lliving loaves of Fagogvrum
4hotivs (D Do) Hara.
Lacality < Parjealing, altiudo 6,800 £t

' Won% Bengale
Sodoinon stndled - DGC 76, June 12, 1975,

Engelaly coranii - dilyaticl Xrasi., Snum.
Fuagz. LOppe OXe ¥ 30 (usao).

Symatons-Losions distributed irregulaply on the
under surface of the loafbladd and potinsle hut with severity
of Lafectlon thay conlesce and lcaves bocoming eurled;
Jnatnlas large, hrlown, arummnt.‘ '

Sausgl ~ appanism - talig darkebrown, scattecsd;



ok

. aection

31
-
]

theough a telium showing $0nlionsporst,

£367.

Ae Iﬂf‘ac% ﬁfgi;.

]
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Figa
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2ilosnoren dark~brovan, smooth, pedicénm;a, pedlicels
hyaline, Z-collod, 26 = 33 X 15 = 20 .

Sredia, preply and geels mot found.

Habltat - dn iiving leaves and poticle

Lpoadity - Darjeoling, altitude G,800 £8,,
' Wost Bengal,

Sopginen atndisd - DGU 146, Juno 25, 1977,

;- B .

Z2uceinls Jonricals (Thirun.) Conbe nove Kognells
' Jdanpt {Thirum) Thlrnme, Hycologla,
4L : 07y 1049,

{ Fig, 3‘?_:) .

Sympiona-Lbasiogn dlatributed iprrogniariy oo the
" under surfoce of the logives; pustulos mostly sollitary and

sone coaleseing togothers 1 - 2 mx diamator.

Souspl - arzasise « Sglls bypophyllous, on
hyportrophled spot; Lollosnaras E-celled, thickewalled,
oblong, golden yoliow colours apical coll polnted, 63 = 75

4



Flge 37. 2ugeinls laurigols -~ A. Ianfectod leaf,xfs
| B, Section throngh a tellum showlng tellospores,s500.



1& - B2 jy otalk long, alanﬂer; thin-wallea, uall sma0thy
23 3 thick, apex thlck, pedlcels hy&lma upto 300 n

1002

dredla, ovenis ond goelg not fouad.

dabliay - On living leoaves of Clanangmug
' condatits, do0s,
ggga;. v = Threo alles, Darjecling, altitndo
74000 ey ﬁastrsahgal. |

Spoelmog studled - DUC 173, Ray 12, 1979,
Procinia monthas Pard.y Syn. 2othe Fung |
( Fig., 38 )

ﬂﬂﬁglwﬁﬂ distrivuted Lrregularly oo

the under surraaa of the loavesy suapiles miauto, brovs,
ecireular, 08 « 1 oo dianeter, ertapont,

i

Sgngal - arzanlsn - tells chooolate colaurad,
hypaghyllaas;,Hgligaazxag,ahocalata cmlanra&, ﬁ-cclleﬁ,
onpothewalled, obloay to ovatay 23 = 20 2 20.4, pediesls

poysistdat, apex conleal, constricted at the septums



Fige 38. Roceinia menthios - A Ini‘ectad leaves x].;
H, Soction thyough a.talmm showing taliaapores,xaw.
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Bredia, pvcalg and gagin not found,

dabltah - On 1iviag leavoes -of g&mmm Dahrasn
senth.

k2gality - Hoagpoo, Darjealing, altltude 6,000Lt.,
Wost Bengal.

Spgainon gtudied - DGC 88, Juno 15, 1375,
29¢einia notachacias 2pe  UOVe

Symptongefosingg dlotribntod Lrregularly on the
umler: surface of tho loavasy pusiilas - bt'awn, isalateﬁ,
vary mlnuta, 0.5 = 1 na dianetarc,

Causal -~ oreqnisn - Lollg hyeline, scattoreds
Sollesnagas Zetollod, S@0dth walled, 33 = 31 x 10 « 17 n,
podlecl hyaline,

Hradin, orcplo and gogla aot found.
‘Btyaplosy - Fron the nase of the host.
' Hdabitas - 0a living leaves of HaGochaoty Sps
Zyog Localite - Throe niles, Darjeellng, altitude
74000 L8+, West Dengal.



haete = A, 4 portion of the laaf chowlng

Fige 33, Pugelals notas
distribut
showlng tel

Soctlon through a tollum

aslonsyxds B,
iosaores,xﬁoé.

ioa o

—— e r———
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' Zzpa gnsoiueon stondied - 3GC 181, (IMI 242413), Log.
3=Be Dewan, Docamdbar 3, 1070,

Hote & Ho spoeclios of Puccinia has boon descrived on
thia host genus. So the eollectlon L9 proposed as @ nov

apacios.
21 gangoihns (Plet,) filyabe, Joura. Seppord
ﬂ.grlcc Coll. 2{8) s -106 (1806).
{ Pige 40 )
Symptang-Lagiong distelbuted lrregunlarly on the

vadeor surface of tho lcaves; ausinlag soilllary, mlowto,

aranpent, hroun, 0.5 - 1 oo dianator,

gananl - .tz:aaam ~ %olia hypophyllous,; scatiersd;
iollosnoreg Be-colled, bright goldsn, 40 = 50 x 22 = 37 j,
podlcels hyallne, sleador.

Uredia, pyenla and gggla not found.

. Hahitat «~ Oa living loaves of 9opanthe S5De
Lapglity - Thiree milos, Darjoeling, altitude
74000 ftes Hest Dougala.

+

s
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rFig. 40, ,_;‘_m}._g_i._m oopanthes - A. Infected leaves,xi;
B. Tellospores,x333; C. Section through a tellum, x6G.




!

fige 41, Pagalnla raonaaollisng - 4, fafocted leaves and a
portion 2f a loafd ahouiong the dlstribvnilon of

pustulesysl; Be Soctlon Yhrough a wlzod soros ahawiag
nredlospares and telinspores,xil??.



» 88 e

£pacinen atndied - DGC 182, August 12, 1973,

g Halre & 300Cs, Annis. 513,'0011,
X ¢ 32{}’ 1203,

. ( Plge 41 )

Symptoms-hosions distributod on the under surface
of tho lcaves, yollow td orange colouredj 2ustulss round,
085 =« 1 on dlamatar,

Gansal - gpraniag - nrodis hypophyllous, browns

: M}’M singio-celled, j.a-t'al'r:aa, sound, cchinulate,

16 = 16 ;1 dlameter; folia 3lko uredla; Lodlosgoras Z-celled,
oblongy apex conlegl, Smoothewalled, 26 - 36 x 16 « 0 i3
‘pedicel deetduous. '

Pygnig and geeln not found.

danitnt - On llving loaves of Synepus rofoadng L.
Loealdty ~ 0ing, Dorjooling, altitude G,000Fft.,
vost Doagals. |
- £ngeinen studled ~ DG 08, June 12, .1075.
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Flg. 42, Bueginla roscoeao - A. Portion of tho infected leaf,xd;
Bs Sectlon shrough a tellum showlng teliospores,xddi;

C. PTellospore,x667.
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;gggg&gﬁ;,ngaggggg'Barclay.-ﬁeacvipt; bist, Urod,
' Simla IT : 237 (1880).

{ i?lg. 32 )

gxgggggga@gglgaq eonfined to the under surfaco of

~ the lcafblado, older lealons blackisn-broua with ruptured
epiﬁermia;,gng&glgﬁ solitary, distinet, orange coionr@d,
leaticulnr to irvegular, slightly orumnpont with zge, scatterad

irregularly.

cauanl - 2xzeakaa - felln brown, hypophyllous,
aonotan yellowlshebrown, Zecelled, thicke

scattoreds 59l
valled, apox convoxzs slighily coastricted b the saptun,
20 - 40 x 10 « 13 1, pedlcellats, pedicels hyalino.

. Uradis, avenis end gegly not found.

dabital - On liviag loaves of Cahtdovg iuton
noyles Glabhs Hoghard Clarke;
Hgdvehiym genymipatun koscas,

Lopality - Darjoeling, altitude 64800 L., dost
E’:Gﬂ;_‘z,ﬁl?

Spoclmem studled - DOC 32, DGE 33, DIC 34,
50pte 15 & 20, 1074.
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Fig. 43. Puccinia smilacinag - 4. Infoctod leoavesxds

B, Portlon of a leaf showlng pustulaes,xds

| e Section through a soras showlng telinsporesx472y
De Uredosporss x536. ,



s Q0 3

13

Puccinia smilgoinan B, & Pe Sydow, Augls myeol.
12 ; 108 (1314).

{ Fig. 43)

Symotons~lLaginne distritutod irrogulacly on the undey

surfoee of tho loaves; auatulos doriebrown, minute, conloseling,
scattorad lrrognlarly, orumpoat.

gansal, - 2rzanksn - Aradls brown, scattorads
2x04fps0ares brows, ovel, echinnlato, 20 - 23 1 diazeter;
Xzlia bypopbyllouny Sollesnqrus ell;gaam_al, Sweolind, Sud0bh,

33 = 40 x 13 -« 18 p, 3lightly constricted ab the septum, apex
pointed, pedicel hyaillna.

Bzonla asd gaala not found,

dahitab - 0n liviag leaves of 3ailsaclga LURG3,

 Walle

Locniity - Siachal, Darjeciing, altitude 7,000ft.,
Host Donzal. '

Sppoloon Studles = JOC 58, Juno Gy 1074,
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Lick o Hags Sose. Jaturf. Pyounde, Derdla, |
g $ Da 28, 1816 .
nvess Bubtuk in Ann, datur, -Muﬁs«) fofaus, wlon,
289s 120y 13
£R207LUG e Fo GRoYs Habe ATpe DElte Ple 1, Do 5411821,
Gagil Rnborh, Bots S5te 2 ¢ 499, 1851.
Dichlanye Be & P Gnoe Hycols 17 3 108, 1920,
dravasls Syd. Ang, ﬁye:ﬁ.o A2 3 173, 1821,
 Hagtotellnm Syd. am@ Hyeols 20 s 186, 2022
| 10 Arthe Sesnplt Sel. Songrs Interast. Batﬁm wien,
1005, ps 345y 1908, -
Fiolgonly Byd, dan, Hyeol. 12 : 171, 1321 ,
- dhkgredn Bowpsels Fl. Colvados, pey 47, 180G.
Sntotaling Syd. Aone Hyesle 39 & 174, 1921,
Pugcinlalls Puckol Symbe Hycoley Ps 60y 1865,
pkGLar Hagnus, Bor, dtochs. Dots GoBey 13 ¢ B34,
1825, | o
Bucelolols Horchsnd, D1dse Gat. Hobt, 4 ¢ 47, 1883,
Falontaonors Asta. Sull, Torsy Bot. ole 48 3 385 1081,
; Solosaags Arth, tesalt Soly Congr Intornat. Bat, wion,
| 1905« De 343G, 1006,
: ,;.-.* clomends ig Sonora of Fangle pe 88y 1509
| '.mem {Sohroator) Arth, Hesult Soi Conpr intornat,
Bot wien, 1005 p. 345, 1208,

iype spacles ¢ Uramwess angendieniatuos (Pers.) Link

{L4oguninosesne) s
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Pyenla subapldermal; flaa%‘: anépaa; with ostiolar
parapiyses, Aonka subop!.demal, cupulate, ervasont,
pv:aridlate; m&m& davelapod in chams- eqiamm Anooth
ar vagionsly aculptumd« m&gg auhepidemal, with or without
pampizyscs- nm"igsm hama sinaly on podicels with
dlatinct cr !.wﬂist!.mf; gempoms; Joliin sumpidemal,
arunpent or mmammpmb, comyaat iy gs:supa&- mumm
1-c0lled, padiﬂallam, svamwallipsom or ohcani.cal; wall
thick, colourcd pala yauw %o radai.sa~braaa, wtth an apical

gorapore, ofton h}p"sscagm, swellmg eonsmerably.

Tho pgenus di'ffavs‘ £ron ....LQQ.LH!& in being‘ ona-golled,
A8 alﬂaady gtatod uada" m&m, bm moassmms af the
lotsor nay bho mlstakaa f.'w ..W !xs ua&ewﬁaoﬂ at pradiont,
t;ol&ospoma of Uronyces age mieit-wallaa, ard subhyaling or
eoloured. Eut thore is 1:1‘&0'1:'@:'3:1'5.% of ehm‘a'oﬁoré with thine
wallaod forag, 30 é!zat the geparation of the gonora like
2allotelian boeomes arbitraty, specios of the genera §copolla,
[neavalle, Lrochosinm and other wero orlgenally placed under
, befora maie differantiating charaeters wore usdore
atood. 8gop0lia Lg_m and some other gouncra 4o not posses
apical garmpf_ams, tnt tholes proayeelivs is the prolongation
of the (sllosposos apoz. Tho genus Hgmaz,g though having
ons=gollied Jromrons-liks teli,riapoms, has throe layered walls
and two latoral germpoares liko those of Urgousis.

1 ranve
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fhe genus mm@ Syds vas faun@& by Sydow for
Tpaayeoawliite speclos passaaaﬁng Ezmms_iwz_ﬁe ex-z:spz:s'm
dayar in the ﬁb&i@&gama. Thirunalachar pointed ont that
it 1o only a opeeific dlffevenco aad shonld not be used &9
goparate gemr’a{ éipeciéz—s in soveral othor gonora like

aannla raung and other posses
Qioopores which swoll in wabor upto 15111-, 82 that this
charnoctay Lo of gpocific significante oniy. Thirunalachar
tml.:‘ai’are aerged Q,m;.mm with Upogueas,

Tho ponas Sghran

steziaghor vas i‘aun&mﬁ by Bagous on
hEunex M w.r.n urcdia and teliss T!w tealla vore gtated
t2 93 inenonwerunpent mmmmar craste Jomownat similor
to hnlonsara. The gonus hag baea rocognlsed by the Sydov,
Jintel and othors. Hovover, Yalng (1934) who studiecd the
type foucd that cach tollogpore was subtended by basal coll
or pedicel and honce morged Sohrogtesiar

EQTy GS 34 Synanyn
. of Lzonygeq. Houever, slnce pyonia and asoin were upknown,
fm' the gonus, thelr discsmx? Was nocessary before accops
ting this vransfor propased by Mains,

The pyenia and gecial atapges wora dlscovsred by
goumann {(1347)« Tho asocial stages of Sghtaatoriaster slaninsg,
" tha typs of the goaus, vss £ound on jaguneulus C2GLanGs
the pyenla bolag auhapidsmal, and, the ascia cupulants and
paridiata. Gawnann rightly comarks that 4t is o menmbor of

' tha Pucoiniaceas, for had it bhoon & membor of the




——

Fige 4%e Dromycas qunepdiculuius - A. Portion of a leaf showing
infectisy arsas,xi; D. Scetion through a teliossoius
showving tollosporas,xEB5,
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Holeampsoracoae, the nocianl- stage wonld have oeearred on
L8xa% and sther Coalfors. It thoreforo Soems proper £o
tep a6 & synonys of Uponuveog.

‘eonalder Sehr

Oromyeas goosondlieniatns Linik, Ovsarvory & 3 88,

1515,
{ ?iGQ 44 )
Syagtong~ianlogs distributed on tho undar surfaco

of the legvoes; pustolas oompoct, blocky 3 « 4 am dianeter,

cireular.

Cnsual - apganisn - 593l anphigonous, broun,
scottored; follpsonran lecelled, sub-globose, hyallno
papllla ot th;a apex, smaath-wallad,_ chostout browa, 8C -
30 X 20 = 23 1y podlcol hyaline, short.

Appdln oot found,

fighitat - Oa living leaves of 2hageolus
yulzapls Lina. _
Locality - Darjesling, altitude 6,800 L.,
Hoot Doogal.

Speainen giudied - OGC 83, June 25, 1975.



J

. Socetion ¢

’

Fige 4De Upgmyens Lafolil - R Infectsd 1eavaé,x&;

hrough a teliun showing

tallosporen 2200,
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.m .&m&%}. {lelte Boduw, ax ﬁGo) Fuc!..el, Syab,
Hyes .2 63 (1370).

( Figs 45)

Symptons~Loalons dlstrivuted irregularly oa both tho
l.,arfaeea of the :Loaves; m solltaryy 1 « 2 mn diametor,
dark=broun, '

. ﬂasm - organiss - gellg browa, scattered; $0ifo9norag
. browvn, l-cellad, snooth and thickewallod, 17 « 83 n dianeter,
stallted, hysliune papllla at the npox, stalk Qalmost: oqual to
tha aporg longthe

Uradly uot fonads

Honikag ~ o2 Living leaves of Tpifoling Iepong b.

Lhosndity ~ Dagjeeling, altlitude 6,800ft., dost
Deugals _ '

Sugohman atudled - DGC 75, June 14, 1975,

'Am Parsoon in Gumel Syst. Hate 2, p. 1472, 1701
Syne. Heth, Pung, P. 202, 1801, _
Epgesporiding Bavelay in J. Asiatie Soc fengal
. 88y Pe 3674 1887,
Typs species : Gepus bhased ar} a concept and not & typo
specics. A« herhesidis Pors, vas ch‘onaa
o8 lactotype iy Clesoats and shonde
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£xenia subapidormal, {losieshased, rarely subsuticular,
asually vith ostiolay paraphysess faels at firad !.maréed,
closed oylindrical or urcoolate, dohiscent at the apexn,
iy or avanaseont, not infroguently causiag more or loss
hypaetrophy of tho affected parts, posidionn usually well
davelopad, 1-1:01136' thick, wialte or yollowlish with méim,
inoised or lacerats amarging oveet or rovolute., Sporvas arlsinag
in catenulations from the hymenluz at $he baso of aeplal euDy
angularly globold with sanobh,y vorrucose of ochinvulats walls.

f

This f‘omq;egms- includes thoso spocles vhose perfacl staty
vigsy tolla aro takosun, In Agcldiun on tuo spacles of
Zugioghia ond two of Audedchug, Barcley (1887) noted tas
foraation of a singlo sporidiumeilie. strmoturs at tho apex
of tho gora tubo without any strigasto. Ho therofare astafﬂ!.-
shod -mis genus W vith two apaclos £27 SCCODIOw
dating those maé, S'ydow (1923) have racoguised the genus
thoagh Dietol {1928) i}é.é reduced it to synonyno. Thers 18 ad
_Sandxoat.!.;m of a promycolivn-1liks structurs in the gemlmung
spores, Aeclosporos of Iyogveas hokasgl alsa gesminate by s
legsoptatc gorm tubo and both the colls dovelop whipelils
branchos wnich appear o have bogn nlsconstrued by Barclay
and othors as strigmata £ormed from a fe-gelled proaycciiinm.

Haposnaridiun may be treated as a synonyn of Aggidium.



~

Plg. 46, Aceliding L0 oacans - A Lnfected leai',_x.&;.
T. dection shrongi ascla showing asclosporas,xlddsg
o Adclosporea ln chaln,x 100,



. =g g? =¢-

3 Barelays Jl. Aslatie Soe, Dongeld

an02) ¢+ 226 (1e91),
{ Fige ‘3{3 J.
SymptonsLagiong aiéﬁﬂgmwa ba the under surfoeo of

©

tho leaves. Bpatulos yollowlsh.

cansnl - W - gooina colourlsss, acecinl enp
partly uithin loaf tiosue and partly peojoctis sbove 4b,
poridiua 1ight cokouyed, 231 - 237 n dlanotor § NG
in eﬁiaim, smoothy 13 ~ 15 /‘u dimafer,

NTP

L0 seagiong, Wall,

dabita - On Living leavos of Sam
hacaldty - Darjoeling, sltitedo §,500€t., Wost
Longal,

gpoclnog Atudlod ~ DOC 14d, Juno 12, 1877,
Acolding ¥80doa Sehume, Gnum. P, Soolle 2 & 200(1803).

{ Pige 47 ) |
' Symatons-hosiona sosewnat raised and bs.s.atam’% ,u'm
and eauso distortion of growth on leaves and patiolo and may
sonotinos covoriag portions of the petisle and atallks of the
flowery anatilns yollowisih, Lrregulary, § <« 9 ma dlemetar.

83 ~ o0ia onbedded 1n the spongy



Flg. 27. Asciding violag = A. Infocted loaves.xis
Y. Smetlon tarough an seclum showing pealnd nored, 51333
C. Acclosporas in chaln,z533.



@aeaaphyll, break through the lowos oplderais, poriding longy
whlto cyli.ndﬁ.qal, 2aelqgparas smooth, sphoricaly 13 = 16 »
. Glonotor, I ' |

Hohitat "'_lgn livi,ag leoaves and petioles and
stalks of the fiower of xmla 2310053,
.- Wielle )
12001487 - Bireh H1L3, Darjooliag, altitade
74000£t,, Host Hongal.
Spesimen sindied - DGC 139, Hay 15, 1977,

; | :
PALLECH Caste Cabe Plant,- fanse Supple 534 1851.

=~

C Pyenidla uredicola, hlaek brown foraing o crust,
amaigar!.ous arsly 8!.51;310, pyenidial walls naniting, 'piving a
etronatic appoarancoy m&g}.ﬂ bleallad, ollipsnid or fusald -
to ohlong; parasiiic oa rust fangl chlefly on ursdia.

Bariuen £ilun (Bive) Cast.y Cate ol, Harsoille,
Supple Do SB, 1851,

{ Fig. 48 ) :
Synptens~haaloug distributed throughout the uppor
as ilghtebrown, irregular,

surfoce of the lesvesy pugtul
GMILHNANTe -

Causal ~ oxaanian - azcuidia black, sphoericel,
. N !



Figs 28. iariuea mm - h, Pycnidium witi um&aspares,
and aecelled conldin,x742) D porsion of an :
Lafected loafyxhe
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ostiolate, located Lo rast gorl, 23 « 33 x 13 « 20 Yo
idia hyaline, 2.colled, allipsotd, tipped with mucons
or hrist tle m:e appeordages abt both oadsy 10 » W3 x 'a Pl
pamsit.!.c on ruet fungl oblefly on ursdiosporssy sy odfan;
1=c0lled, Spluy outor wall, 30 « 33 p dlasators

Loeality ~ Blreh Hill, Darjeoling, olbitudo
04800 ft,y Host Dongal.
Spoeinon atudleg - DGC 65, tarch 14, 1975.

w’maggu Cda.-in Jm‘m,\owtscnz.. Crypte Flo
3, § s 31 (1831)-
© Acgorusli disc-ghapoed or cushion shaped, splnes

oF sotao at the édga or omang the conldisphoras conldlis
nysliap, lecolled, ovold or oblong.
Caldototoichun Jlodinuthigoun (Sacce & Magu.) Brl.
& Cave, Pooghl 2grasg. 50 (1889).

Syaatone~-tharactoristic Spotting pu the podsy spots
vlack doprassed wiih reddish or yellow raised oargis,

aircolar but eaaloses ‘tnay vasy in sige; infocted tissuo
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- A Infec%d&fp?a,xlg

Flg. 40. Gelietetrichnn ligdennthianun
| acorvnlns ohowing conléioy

Te Saction througnh an
conldiognores and scta,z300.
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drios up i{melmg o ths ﬁapmésiau of tho sposa,

fangol - 2poanian - agearvnil disc ~ shaped to
cusnion shapad., woxy oubepidermal, typlealiy with darz

paé.atea gaptate setae among the conldizphores; gonldisaliores
5208, simple, hyolino, elongate; eapddla ondecclled, ovoid,
Hyaline, in-ualled, 10 o .loagih and & v broadths

fiabdtat » 0n pods of Lhasgolug yukgapds Licns
i,ggg;m « Darjeoling, alititude 64800 £l

' bost Bongole
Sncelnon studigl « DOC ??,‘Juna 1z, 19#.

£}

- HONOGHARDIA Sace. in-Sylloge Fungorna XL: 673, 1825,

Apcoxynld dorit, discold or sushlon shapods gonldis
darlk sevaral cclled with hyalino polunted ond volls, with a
atagle appondaga. . '

HBeaoghoatls dapasoldes (Ottha.) Sact., Syll.
Fanze 18 3 485 {1906),

Symptons « Tho mest loportant sympteas are the
appoarance of raised stromstic tisguo oo the dlsesloursd
arsas of the loaf-blado particnlarly tovasds tho margiag
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Figs. 50. Hagochae agnazoldes -~ L. Portion of a infected
leef,xg; B. Sectlon through o acervulus showing .
conldia with apical appondages,x600; C, A conidiom
with singloe aplcal appeniago,z600.
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3

‘sbrovatic tissues dark-brown caioursd, sug’ﬁ}rﬂcial and -

arranzed In conceatric zones, soustlimes irregularly over

" the spotas infectod parts become whibte in coarse of tissuo,

cangeld - argaaisg - ggeervnll dark, discold ¢o
cushion shapsd, Subecutinoonus, 25% - 237 n dlanster; -
MLM sionder, slender, sivzley ganidis dasit, ssveral
eelled with hyallno pointed suds with o aingle.aplcal
anpendags, 82 « 26 1 7 - 10 1,

Habitat - On living loaves of £9as goschags 41l

Logality = Darjesling, altituds 6,800 ft., Hoat

Sancinen gtudled - BOC 70, June 15, 1077,

3 Frosenius Sdccardo in Micholla & 33

i\ {

18800 N !

syonamats darky conposed of loose conldlophores,

heoring conldlia at or near the tipsy gonidia dark or pale,

Z«051r norowcellad,

Type spoeles : Igapingals olbo-rogellg (Desn.)

339?3&:.{190 o

Isgelanals Sndlicn Goplnathan Haly, Curp. Scie 33 1)s
25 (196%) in lorb as £81eainorg Julubac
Choudhtry.

=t



" Fige 51. Loariopsis indica - A. Infectad leaf,xds .
. Be dynnema with conldia,af003 <. Conidin,x380,
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{ Fig.fﬁlbf

dymntonse Tho fungus 48 boens on tho usder surface of the
lcaves, black, scatferad, poudery, oupsrflclal to deuse

patehes,

Lansgl - opgantsn - guanenats dark, composed of o Lundie
Cof parallel, soptats hyphas and loose ¢anidlophoros boaring
conidin at or aear colled, cylindrlesl 4o obeclavato, often

curved, teperia;g towvards tho tip, 20 « 36 x 7 p.

Habitgh - On 1iving loaves of_ééﬁzgﬂgﬁ_Jﬂiuhﬁ
Lanlkte

kopaliny - Jalpaigari, West Zengal,

Spagtnen stdied - DGC 20, Fobruary 12, 137G,
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grndary
PLLLy ono spocies of fungl have boon colloctad,

proserved, studled and doseribed from differont pa}é&s 3¢
 North Bongals Of thom, twenty two bolong to the Ascomycetes,

© . tueanty £ive to the Basedionmycetes and fonr t9 tho Doubtersnye

cotoSe _

0f the Asconycetous fungl, ninetsen beloag to the
Biécomycehes and throe o tho Pyi*am«weewa. agoin of tho
Basldiomyceotons fungl, fi.va kolong O the fml Ly Holanpsorne-
cuac, olght oon halong o Puccinlacane and two &5 bthe
Uma nales Imperfectl. | .

slasteon ciiscamyciatma fungl beloag to Sho _‘mimcen
geasra are ¢ Z2a2lgn (E..".ggma, Ae dazigalliang, R ..wn.nam
2. 20tareid); Zsiohazinn (e gllvs, S Sotea)s Sentelliole
(4+ Kerguolonais, 3+ santellats, 8. sosgevlavia); Agoktledla
(de wivida)s Adounla (4. ourestia)s aggoholud (A. scalicanus
19020091 (3« gonaozanz, G« Lo3laxy Qe MM-; [\
mawmmi- Zpichanloagng (R. fazdovil)s Sudanlolle
Be Wls fagndogazlzg (L3« xublng).

Throe Pyrenssycotss fungl bela}nging to the (wo
gonora are @ Rhrilachera (2. geealaie)s Hellala (H. oltetenl
e Shganglang).

Twoaty five basidlomycetous fungl bolonglng to the
. ton genera are ¢ Lolaosaordum (f. hlotong, L. geompagulag,
Ensaguidiun (R baselavl, 2. gatoloeniare)s2irazaatediun

/
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{£. ozeoronalels Znccinia (E. aigodlog, B. amsdinareion,
Be 2apicis, B eiuoropﬁytanm » fagoovrly Be goranile Ly
£+ louricols, £+ gonthges 2. adtochestao, 2. 220008088, 2
xa0a20211800y Lo m‘wﬂm 2. gudlacionn)s Qra:a.mg (He

un, Ts Spifoddl)s Ascidiun (A. M‘iﬁﬁﬁ@ﬂ&! Ao

rlolaz)

Four deu‘::erwyeetous fungl are ¢ Dayingn {(De
Lilum)s Solletosrlenun (€. Aisdemnsaiagun); ﬁam&aa&m
(8o devggenidas)s Zsarkopais (L. dodica).
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LR%E OF HABITAT

9n Honocotyladonous plants
G raninsae
Axyndinaris inteeagdis Kuro,
Zugalnls amadinariae Schw,
Darluca Cilun (Bive) Cast,
Cyperaconc ' '
nres aruclatq Wall,
Buceinin caglols (Schuns) Hebhent.
Synopus yotondng Linu.
| gneainin romasnoliann Malre & Sseco,
Liiacese ‘
Chiotonhytun sp,
W chloroshytas Sps nove
ggilaging gasag, Wall.
Brcalinla smilaninge He & P, Syd.
Zingivaracons
Cgutlave lutes Royla.
Globba Hookarl Clarie
Jedychiun sounigatun Soscos
" Pupaints ragagnsa Barolay
— 9rontdacoas
Haklearls daneg Wall
Herplaing anguatifodinn Fenth
Satgrion W bog Prode
Anthozonium 2yagill Lindi
- Coleosparing Hlotolss Dist.



Ja Dicotylodonans plants

Jetlencone
B
Boliola shomnglons Saca,
Pulz:gmm;%é |

e H A mﬁﬁ (D, Dony dara
£ueelals fagenvsh Perclay

Lanrapony

5 gagdatun, Jdoos
2neeinia laueleola Sumalas
hosaoono
Homs laniacnsong, 3n
2ngasmatal fan mﬁm Thirom, and dundk
fiunus niveus Yalls -
EEALY M Jiot.
fnkns snsaefiling Smith
Eargonddiog ockalacnlars Barvelay

Lagnalavsean

Ragn.? Bre and fav.

Hromraas apnendion
Sremvens Lrkiolil (ode 40 Lav,
Goranlacoas
Goraniusn
Pugelals oranii~gilvagiel Karst,

{fonse) Unger

AT )

i ode 303
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 Litens ep. ,
4eligla oitirlesls Syd.
fiaznacone
Adzy sp.h

Hypericocono
livoariens hookopiouum, W & A,
tialar sars huourkcotwn (D5.) Shroot.
Violagese |

Liale supo0ng, Wall
‘ ‘ﬁgggﬁggg.gggﬁangQhum.
meellifaﬁae
.MM%.
Lablateas

linbinoaons

. hubla-gordifodds Lianm.
Paendonosize rubiao Ramakr, TeSe and K

Saapanulacoae S '

I " mm ﬁaili;.eﬁl.

ilun camnanulag (Pers,) Lav
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‘ Conpositan
Hyptastis ngonlensia Less,
Colonaoaving mycinckldls Syd,
Aaisdia 250100348 JeCe
Lugeinla alnsilge Syde
Senocla seandaan, Jalls
Acoiding flavazcons Darelay




Sy,
EATIN

_ &gnihotbré&u, Ve & Boaruag G.C.59. 1957, futdlnimso
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BLELIOGRAPRY

Agthury Jo Co 1032, fannal of the rasts in the United Statos

g .. and Canada, Illustratious by Goorge B. Gumning,
AV « 438 PP 487 €176, 1 wap, Lofayatto, Ind.,
Papaue [fesearch Foundations .‘

gin, o gonus
 of m‘mmular&aeﬁaa. Je Lodian Bot, Soce 20 s
" G311,

Boraedoey, Hs I+ 1834-1856, Docades of fongly Docas 1«08, {i0s,

14620, Lo Hookorh Londony Jo Bots Je8e
BOXnoty He 1&131. Studes Sur LYIrganlsation des Doposen ¢uo
kg 'Uﬂmaseﬂt ic pgonora Egliols. &m. Bote “3&&-
Hote Sor, III,@L@ 05T T
%rizeley, %30, 1865, iln soae now fungl fron doxleas. Journ,
_ Linn, ‘:’im‘:. &@nﬁm, Botey 1 2 3 PP 423.48041PL¢,
Doudior, Joelele fwas.’z-iawelie cla&aifmmmn_mmmll desn
-3153@3@1:@5@9 -'ci;amus. Dulle 300 oyoole Pre 'Aa
. ple120, - | |
Bamz.ay, Ao 1820, Oa the 1ife h!.sﬁory of a Uredlno oo Jubkig
AR Lol in L zmmwwmm DGVs B0l e
Selont. Home Hode Officors Arzmy of Indiay-§ 3
E7<9Ls : -
1890, Descriptive list of the Hradingae cocurelng

in the nolghbourhosd of Simia {(Yestern Binelayasys '
Je ASlatic Soc, Bengoly 52 3 75118,

"
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Iﬁa*zalay, Le 1&%. In the 1ifo hlstory of Bugelols garnnif -

" avivagios Kum%. var pimalsnsis. Ann. Eiatu 5 ¢
2‘?736-

1391, Addlelonel fradinana Pras ths nolghbourhisd
of 3inla. &, Aslatio 593;, Benzal, §0 & 211230,

| Benkor, Ha He 1006, A contribution to a rovision of the Uorth

&maﬂém lydaageae. “as Torvoy Bot. club, 18
O3=194,

Butlor,; B, 191&. Fungl and diseases in plants, Thackoer,

ﬁ%@g‘ao e

:5;;1;1!; Gn., Coleutta, E.,, 547 ppe

1919-1028, Daeserlption of Fungl in Bengzal. Proc.
Rcﬁ..- Convention Indlan aama.f'enlti Sel, for tho
yoar 1518's 1365143.

‘Pangl of fengol. Polyporaceas of Doagoley Pard
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FUNGI OF EASTERN HIMALAYAS (INDIA)

by
B. B. Dewan and A. K. Kar
Department of Botany, Darjeeling Govt. College, Darjeeling, India

Summary

Two not yet recorded fungi have been collected and described from
Eastern Himalayas (India). They are:

1. Coleosporium bletiae Diet.
2. Trichoglossum farlowii (Cooke) Durand.

This paper deals with two new fungi collected from different parts of
Eastern Himalayas (India) at an altitudinal range of 7,000 to 7,500 ft.
They are described and illustrated below.

1. Coleosporium hletiae Diet.

The fungus infects different species of ground orchids (Habenaria densa
Wall; Herminium augustifolium Benth; Satyrium nepalense Don Prode;
Anthogonium gracile Lindl. Lesions are confined to the leafsheath,
leafblade and stem but principally on the under surface of the leafblade
(Fig. 1 A). They appear in the form of very small typically orange
coloured oval to lenticular pustules, slightly erumpent with age, scat-
tered irregularly on the under surface of the leaiblade. The pustules are
solitary and distinct during early infection but with severity.of infection
- they coalesce forming circular patches (1.5 mm to 2 mm) around a central
light yellowish zone. Leaf margins often curl with the virulence of
infection. Older lesions are blackish-brown with ruptured epidermis (Fig.
1 B) clinging to the pustules in the form of white flakes.

The teleutospores are laterally united and from one-celled thick sub-
cuticular crusts (Fig. 1 C). Mature teleutospores give rise to basidiospores

(Fig. 1 D).

Specimens examined:
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Fig. 1. A-D. Coleosporium bletiae. A. Portion of infected leaf, X 1; B. Section of & lesion
showing ruptured epidermis, X 200; C. Section through a teleutosorus showing laterally
united one-cefled teleutospores X 900; D. Mature teleutospores producing basidiospores, X
900; E-H, Trichoglossum farlowii. E. Asciwith ascospores, X 500; F. Setae and paraphyses,
X 400; G. Ascophores, X 1-1/2; H. Seven-septate ascospore, X 1400.



- Host: Habenaria densa Wall.
Locality: Birch Hill, Darjeeling (India), July 18, 1972, Alt, 7.500 ft.
leg. B.B. Dewan, DGC 1 (IM1 172606).
Host: Herminium augustifolium Benth.
Lgcality: Birch Hill, Darjeeling (India), July 18, 1972, Alt. 7,500 ft.
leg. B.B. Dewan, DGC 2 (IMI 172607).
Host Satyrium nepalense Don Prode.
Locality: Birch Hill, Darjeeling (India), July 25, 1972, Alt. 7000 ft.
leg. B.B. Dewan, DGC 3 (IMI 172608).
Host: Anthogonium gracile Lindl.
Locality: Birch Hill, Darjeeling (India), August 10, 1972, Alt. 7,500 ft.
leg. B.B. Dewan, DGC 4 (IMI 172609).

This is the first report of C. bletiae on ground orchids from India.

2, Trichoglossum farlewli (Cooke) Durand.

Ascophores solitary, or clustered, two or three together, 2.5 cm to 5.5 cm
high (Fig. 1 G). Ascigerous portion lanceolate, not sharply distinguished
from the stem, brownish-black, 1.2-2.2 cm long, often flexuous, rarely
somewhat compressed.

The asci are many, clavate, sessile, 8-spored, 112-152 4 X 14-18 u (Fig.
1E). ‘

The ascospores are crowded, clavate-cylindric, multiseriate in the ascus,
brownish, 90-97 u X 3.6 to 7.2 4 1-(5)-7 septate (Fig. 1 H).

The paraphyses cylindric, curved to circinate at the somewhat thickened
tips (Fig. 1 F).

The setae are acicular, somewhat narrowed, dark-brown (Fig. 1 F).
Specimen studied:

Habitat: On soil in moist shady palce.
Locality: Birch Hill, Darjeeling (India), August 12, 1972, Alt. 7000 ft.
leg. B.B. Dewan, DGC 5.

Thanks are due to the Director, Commonwealth Mycological Institute,
Kew, England and to Dr. Mulder of the same institution for their help in
identifying the fungi.
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aurantiaca.

II: Coloured illustrations of rare and interesting Fungi II by DEREK A.
REID. 1967. Supplement to Nova Hedwigia XII. 32 pages, 16 figures,
coloured plates 9-16. DM 30,-

Contents: Lep, sublittoralis, L. forquignonii, L. pulverulenta, L. fuscivinacea, L. lutei-
cystidiata, Trich. helviodor, Porpoloma spinulosum, Nol. brassiciolens, Melanol.
cinerascens, Plut. depauperatus, P. thomsonii, P. robertii, Hyphol. radicosum, Nauc.
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Some Discomycetes of Eastern Himalayas
A. K. KAr AND B. B. DEwaN
Department of Botany, Darjeeling Govt. College, Darjeeling

This paper deals with four Discomycetes collected from different parts of
Eastern Himalayas. Structural details of the specitmens were studied from frechand
sections of both fresh and preserved (4 per cent formalin) materials stained with
lactophenol cotton blue. Specimeas are preserved in Darjeeling Govt. College Botanical
Herbarium, Darjeeling (DGC).

1. Geoglossumn sphaguophifum Ehrenb. ex Wallr. Sglv. Myc. Ber. 30, 1818,

Ascocarp solitary, rarely clustered, gregarious, 3.5—35.5 cm high ascigerous
portion black, about one third the total length of the ascocarp, compressed 1—1.5 cm
long, 2—3 mm thick, slightly acute, not sharply delimited from the stem; stem
brownish-black, slender, 1.6 to 4 cm long; asci stout, clavate-linceolate, narrowly-
rounded apex, pore blue in iodine, measuring 161—181.5 u X 16.5 u, 8-spored;
ascospores fascicled, brown, slightly curved, 4—7-septate, 59—66 g X 3 p, paraphyses
numerous, slightly longer than asci, septate, tip thickened, cells swollen giving
moniliform appearance.

Habitat : On soil.
Locality : Birch hill (altitude 7000 ft) {Darjecling).
Specimens examined : July 20, 1973; DGC 41, DGC 4la.

2. Geoglossum fallax Durand, Ann. Myc. 6 : 428, 1908.

Ascocarp solitary, 2—7 cm high, umber brown; ascigerous portion one fifth
to one half the total length of the ascocarp, lanceolate—obtuse; stem elongated and
slender, slightly thickened upward; asci clavate-cylindric with narrowed apex,
148.5—165 ¢ x 13.2—16.5 p, 8-spored; ascospores multiseriate in the ascus, straight,
I{-septate, 96—I102 . X 7 u; paraphyses entirely hyaline, sepfate, apex ellipsoid to
globoese.

Habitar : On loamy soil along slopes,
Locality : Darjeeling (altitude 6, 800 ft).
Specimens examined : July 23, 1973, DGC 49; July 27, 1973, DGC 49a.

3. Neottiella vivida (Nylander) Dennis Ed. 1 : 28.

Ascocarp 6—10 mm in diameter, sessile, disc deep pink, flat with undulating
margin, outer surface downy; hymenium blue-green in iodine, asci 214—247 p x 10—
13.2 p; ascospores uniseriate, elliptic-cylindric, 13.2—16.5p x 7 g, containing one
large oil drop, wall with warts; paraphyses aseptate, projecting above the asci, tip
upto 7 p thick.

Habitat : On sandy soil along with mosses and grasses,
Locality : Victoria falls (altitude 6,000 ft) Darjeeling.
Specimen examined : July 22, 1973, DGC 45a.



4. Aleuria aurantia (Fries) Fuckel, Symb. Mye. 325. 1869.

Ascocarp gregarious, short stipitate (laterally), at first cup-shaped becoming
flattened with maturity, sometimes splitting along the margin, diameter 1.5to 4 cm;
hymenium bright orange, flesh thin, fragile, turning green in iodine; asci 132—I[8lu x
13 p; ascospores elliptical, ornamented with a coarse reticulum, [3.2 x 10 x, containing
two oil drops; paraphyses clavate, projecting above the asci, apical portion swollen,
deeply pigmented with orange granules, 6.6 u thick.

Habitat ; On bare sandy soil.
Locality : Mongpoo (altitude 3,500 ft).

Specimen examined : July 8, 1973, DGC 42.
ACKNOWLEDGEMENTS : The authors are thankful to Dr. Philos. Finn- -Egil

Eckblad, Botanical Museum; University of Bergen, P. O. Box 12, N-50{4 Bergen,
Norway, for valuable comments on the fungi:

Received for publication April 23, 1974,



FUNGI OF EASTERN HIMALAYA—II

A. K. Kar aND B. B. DEwWAN

s
Reprinted from :
INDIAN PHYTQPATHOLOGY, Vel. XXVIII, No. 3, September 1975, pp. 400401



Fungi of Eastern Himalaya—II
A. K. KAR¥ ANpD B. B. DEwaN
Department of Botany, Darjeeling Govt. College, Darjecling.

During a survey - of Fungi of Eastern Himalaya, the authors recorded two
discomycetous fungi, They are: Peziza donticiliana Cooke and Peziza echinospora Karst,

1. Peziza domiciliana Cooke, Gardener’s chronicle 41: 793 (1877)

Apothecia gregarious, usually short-stipitate, at first cupulate, soon becoming
revolute with age leaving a depression in the centre, at first rounded, soon becoming
irregular and often decidedly angular in outline, externally white, margin entire or
occasionally splitting, reaching a diameter of 10 cm; hymenium at first concave,
becoming plane or convex distinctly umbilicate, at first white becoming dingy buff,
thick, irregular, asei cylindric to subeylindric reaching a length of 214—244 p and a
diameter of 10—13 u,ascus tip blued in Melzer’s reagent; ascospores ellipsoid hyaline,
l-seriate, without oil globules, smooth-walled, 7X 13 ; paraphyses slender, filiform,
septate, slightly cnlarged above.

Habitat : On piaster with mosses about 6" from the soil.
Locality : Birch Hill (altitude 6,800 ft) Darjeeling.
Specimen examined : November 7, 1973; DGC 60,

2. Peziza echinospora Karst, Myc. Fenn. 1, P. 54 (1871)

Fig. 1. Apothecia, A, Peziza domiciliana X1. B, Peziza echinespora. XI

Apothecia gregarious, occasionally caespitose, usually rather large, upto 8 cm
diameter; disc concave, undulate, smooth, brown to dark brown; receptacle
cup-shaped, sometimes becoming contortéd to almost Otidea-like by mutual pressure,
broadly sessile, margin often crenate, outer surface paler than disc, = often whitish,
scurfy to furfuraceous; the outermost surface layer of the excipular tissue composed
of interwoven, scptate, short-celled hyphae; the lower pseudoparenchymatous layer
thick, of large subglobose or polygonal cells, separated from the upper pseudoparen-
chymatous tissue by a layer of compact textura intricata or textura epidermoidea;
the upper pseudoparenchymatous layer thick, of large subangular or polygonal, thin-
walled subhymenium of compact angular or lobed and sinuvate cells 8—135u diameter;
fivimenium about 280 p thick, asei cylindrical slightly narrower below, apex blued in
Melzer’s reagent, 8-spored, upto 231 p long by 13 i diameter; ascospores uniseriate,
hyaline, without oil guttules, ellipsoidal to oblong-ellipscidal, finely warted, 7X 17 g,
paraphyses slender, septate, apex subclavate, slightly curved tip swollen reaching a
diameter 6.6 p. N

Habitat : on burnt soil ¥
Locality : Birch-Hill {Darjeeling) (altitude 6, 8oo ft)
Specimens examined : March 2. 1974, DGC 61; April 8, 1974, DGC 61A

*Present address : Bolany Dept., Presidency Cdfiege, Calcutta-73 (W. B.)
Received for publication August 9, 1974,
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DISCOMYCETES OF EASTERN HIMALAYAS—II

A. K. KAR! AND B. B. DEWAN

Anstract ; Four Discomycetous fungi, namely Peziza petersii, P. cereq, Tricharia cretea
and T. gilva have been collected and described from Eastern Himalayas at an altitude of
7,000 to 7,500 ft.

1. Peziza petersii Berkeley and Curtis in Grevilléa 3 : 150 (1875) Apothecia
scattered to gregarious, upto 7.5 cm., disc regular to (Fig. 1A) contorted, pale brown
to pale reddish brown, margin undulate, outer surface much paler than the inner,
somewhat scurfy; asei cylindrical, slightly narrower towards the base, apex turned
blue in Melzer’s reagent, 8-spored, 247x10p; ascospores uniseridte, 13.2X 7,
ellipsoid to oblong ellipsoid, hyaline, with two large oil globules, covered with minute
warts (Fig. 1B); paraphyses slender, septate, unbranched, apex distinctly enlarged to
about 7g,.slightly curved, containing brown granules. .

" Note : Seaver (1928) designated P. pefersii as the synonym of P. pustulata

- (Hedw.} Pers, But modern authors have accepted to treat Peziza pustulata as a

synonym of Pustularia catinus.
Habitat : On soil.

Locality : Ghoom (Darjeeling), April 19, 1974, Alt. 7,500 ft. leg. B. B. Dewan,
DGC 71 and DGC 71a.

2. Peziza cerea Sowerby ex Merat, Nouvella Flore Paris 1 :25 (1821)
Apothecia short stipitate when young, disc cup-shaped, becoming expanded (Figs. 2A
and B) upto 5 cm diam., hymenium yellowish brown, outer surface white, minutely
downy to almost scurfy; asci subcylindrical, 182—198x:10—13u, narrower towards
the base, apex blued in Melzer’s reagent; ascospores uniseriate, hyaline, elliptical,
smooth walled, without oil globules, 10—13ux7—10u; paraphyses straight, septate,
apex enlarged upto 6.6u. -

Habitat : 'On moist soil mixed with coal dust and on waste paper.

Locality : Birch Hill (Darjeeling), June 9, 1974, Alt. 7,000 ft, leg. B. B. Dewan,
DGC 74 and DGC 74a.

3. Tricharia cretea (Cooke) Boudier, Hist. Class. Discom. d’Europe : 58 (1907)
Apothecia gregarious or more often densely crowded, reaching a diameter (Fig. 3A) of
1.3 cm., margin dentate, externally clothed with pale brown hairs, hymeninm concave,
reddish brown, outer surface covered with stiff reddish brown septate hairs (Fig. 3C)
with swollen base tapering above into a bristle like apex, 274. long (Fig. 3B); asci

Lcylindric, tapering below, 178 x 10p; ascospores 1-seriate, ellipsoid, hyaline, without
"‘-.'oil globule, 17 x 10x; paraphyses enlarged above, upto 6.6.

- Received for publication December 24, 1974,
Present address : Department of Botany, Presidency College, Calcutta-73.
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Fig. 1-4. 1A. Peziza petersii Apothecium x 2; 1B. Peziza pefersii Ascospore x 4000; 2A.
Peziza cerea Apothecia X 2, 2B. Peziza cerea Apothecium on. waste paper x 2; 3A.
Tricharia cretea Apothecia X 2; 3B, Tricharia créteq Hairs x 1276; 3C. Tricharia cretea
Sectional view of Apothecium showing bunch of Hairs x 250; 4A. Tricharia gilva
- rd

Apothecia x 2; 4B. Tricharia gilva Hairs x 1140:
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Habitat : On plaster of walls.

Locality : Goody Road (Darjecling), May 24, 1974, Alt. 7,000 ft. leg.
B B. Dewan, DGC. 72 and DGC 72a.

4. Tricharia gilva Boudier, Icones mycologicae, Livraison 2 (1904) Apothecia
sessile, disc flat, palé fawn, reaching 7 mm in diameter (Fig. 4A), margin dentate,
- outer surface covered with septate stiff reddish brown hairs with bulbous base,
tapenng to a rounded apex (Fig. 4B), upto 2004; asci no change in iodine, 231x 13,u,
ascospores elliptical, smooth-walled, 17 ¢ 10u; paraphyses slender, 3.3y thick,

Habitat : On ground with mosses.

-

Locality—: Birch Hill (Darjeeling), April 24, 1974, Alt. 7,000 ft. leg.
B. B. Dewan, DGC 70 and DGC 70a.

Department of Botany
Darjeeling Govt. College
Darjeeling.
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RUST FUNGI OF EASTERN HIMALAYAS (INDIA)

by
A K. Kar
Department of Botany, Presidency College, Caleutta (India)

and

B.B. Dewan
Department of Botany, Darjeeling Govt. College, Darjeeling (India)

Summary

Seventeen rust fungi recorded for the first time from Eastern Himalayas
(India) at an altitudinal range of 350 1o 7,500 fi. have been described,
They are: Chaconia butleri (Syd.) Mains; Coleosporium campanulae
(Pers.) Lev.; C. myriactidis Syd.; C. plectranthi Barclay; Phragmidium
octoloculare Barclay; Puccinia arundinariae Schw.; P. caricis (Schum.)
Rebent; P. collettiana Barclay; P. fagopyri Barclay; P. menthae Pers.;
P. punctata Link; P. romagnoliana Maire et Sacc.; P. roscoeae Barclay;
P. urticae Barclay; Uromyces appendiculatus (Pers.) Unger; U. fabae
{(Pers.) de Bary; U. trifolii (Hedw, f) Lev.

During a survey of fungi of Easiern Himalayas (India) seventeen rust
fungi have been collected for the first time at an altitudinal range of 350
to 7,500 fi.. The specimens have been preserved dry after taking field
notes. They have been worked out following standard techniques. The
rust fungi are described below.

1. Chaconia butleri (Syd.) Mains
Symptorms: lesions distributed on the under surface of leaf blade,

orange coloured, irregularly scattered; pustules solitary, distinct,
erumpent, powdery.
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Causal organism: uredospores echinulate, diameter 23.1 yx to 26.4 yu;
telia. pyenia and aecia not found.

Host: on leaves of Jasminum pubescens Willd.
Specimen studied: DGC 63; Sukna, aliitude 359 fi.; April 9, 1975,

2. Coleosporium campanulae (Pers.) Lev.

Symptoms: lesions characterized by orange coloured pustules distribut-
ed on the under surface of the leaves; pustules solitary distinct, erum-
pent, with severity of infection coalesce forming patches.

Causal organism: uredospores ovoid, one-celled in chains, with spiny
wall, 16.5 4 to 19.8 1 in diameter; teleutospores laterally united forming
crust; 39.6 p to 52,8 4 X 16.5 y; internal promycelium in mature spores;
pycria and aecia not found.

Host. on leaves of Campanuia colorata Wallich.

Specimen studied: DGC 123; Darjeeling; altitude 6,800 fi.; Sept. 15,
1976.

3. Coleosporium myriactidis Syd.

Symptoms: lesions confined to the leaf sheath, principally on the under
surface of the leaf blade, appear in the form of small typically orange
coloured pustules, erumpent with age, scaitered irregularly; pustules
solitary, .but with severity of infection they coalesce forming circular
patches.

Causal organism: uredospores ovoid, one-celled in chains with spiny
wall, hyaline, 18 u to 22 u in diameter; telentospores laterally united to
form sub-circular crusts with internal promycelium 66 p 1o 82 u X 16.5
i to 20 u; pyenial and aecial stages not found.

Host: on leaves of Myriactis nepalensis Less.
Specimen studied; DGC 121, Sonada (Darjeeling); altitude 6,600 ft.;

Sept. 10, 1976.
4. Coleosporium plectranthi Barclay

Symptoms: lesions distributed irregularly op the lower surface of leaves;
pustules solitary, distinct, scattered irregularly, orange coloured, pow-
dery appearance.
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Causal organism: uredospores one-celled in chains, outer spiny, 15.5 p
to 26.4 u in diameter, hyaline; teleutospores crowded laterally within the
subepidermal layer forming a crust, promycelium internal, one-celled,
hyaline, 85.8 i - 99 p X 9.9 u - 13.2 u; pyenial and aecial stages not
found.

Host: on leaves of Plectranthus sp.

Specimen studied: DGC 85; Darjeeling; altitude 6,800 fi.; SEpt. 25,
1974,

5. Phragmidium octoloculare Barclay

Symptoms: lesions distributed irregularly throughout the lower surface
of leaf; pustules dark coloured, irregular in outline, 3-5 mm diameter,
erumpent.

Causal organism: teleutolspores many-celled, stalked, chocolate colour-
ed, pedicel hyaline and enlarged towards the base; 92.4 u - 115u X 23 u
- 26.4 p; uredia, pycnia and aecia not found.

Host: on leaves of Rubus rosaefolius Smith.

Specimen studied: DGC 60; Jalapahar (Darjeeling); altitude 7,000 fi.;
June 7, 1974.

6. Poccinia arandinariae Schw.

Symptoms: lesions distributed throughout both the surfaces of the
leaves; pustules light brown, irregular, linear shaped, numerous,
erumpent.

Causal organism: teleutospores produced on flat sori, pedicellate, two-
celled mostly ellipsoidal or oblong-ellipsoid, wall 3.3 u thick, 6.6 u
apically, pedicels colourless, 36 u - 49.5 u X 20 u - 23 u; Uredial, aecial
and pycnial stages not found,

Host: on leaves of Arundinaria intermedia Muro.
Specimen studied: DGC 84; Darjeeling; altitude 6,800 ft.; March 12,

1975,
7. Puccinia caricis (Schum.) Rebent

Symptoms: lesions dark-brown, rounded, distributed irregularly on the.
lower surface of the leaf; pustules solitary, distinct erumpent, 0.5 mm in
diameter.

79



Causal organism: teleutospores two-celled, thick-walled pedicel short
and hyaline spores smooth, brown, 49.5 u - 56 ¢ X 13.2 u - 16.5 g,
constricted in the middle, apical cell prolonged; uredia pycnia and aecia
not found.

Host: on leaves of Carex cruciata Wall.
Specimen studied: DGC 64; Darjeeling; altitu 6,800 ft., April 7, 1975.

8. Puccinia collettiana Barclay

Symptoms: lesions distributed on the under surface of the leaf; pustules
solitary, distinct, circular, red, 3-4 mm in diameter.

Causal organism: aeciospores in chains within the cup, surrounded by a
light coloured peridium, smooth walled, hexagonal when in chain but
spherical when free, 16,5 u to 23 p in diameter; telial, uredial and
pycnial stages not found.

Host: Rubia cordifolia Linn.
Specimen studied: DGC 81; Darjeeling; altitude 6,800 ft., July 25, 1975.

9. Puccinia fagopyri Barclay

Symptoms: lesions distributed irregularly on the under surface of the
leaves; pustules minute, circular, brown, erumpent.

Causal organism: teleutospores dark-brown, smooth, two-celled, top cell
blunt, 26.4 p - 36.3 u X 13 p - 16.5 pu; uredospores oval, brown with a
thick echinulose wall, diameter 16.5 u - 23 w; aecial and pycnial stages
not found.

Host: On leaves of Fagopyrum dibotrys (D. Don) Hara.

Specimen studied: DGC 76; Darjeeling; altitude 6,800 ft.; June 12,
1975.

10. Puccinia menthae Pers.

Symptoms: lesions distributed irregularly on the under surface of the
leaves; pustules minute, brown, circular, 0.5 to 1 mm in diameter,
erumpent.

Causal organism: uredospores one-celled, spiny outer wall, elliptical,
hyaline, 13.2 to 19.8 u in diameter; teleutospores chocolate coloured,
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two-celled, smooth walled oblong to ovate, attached to persistent stalk,
both ends of the spores rounded with constriction at the septum, 23.1 u
-26.4 u X 19.8 u; pyenial and aecial stages not found.

Host: on leaves of Calamintha umbrosa Benth.
Specimen studied: DGC 86; Mongpoo; altitude 6,000 ft.; June 15, 1975,

11. Puccinia punetata Link

Symptoms. lesions distributed on the under surface of the leaves, host
tissue turning yellowish, lesions elevated and yellowish.

Causal organism: aeciospores orange-yellow surrounded by a light
coloured peridium, borne in chains within the cup, spores when free
spherical but while still in the cup are hexagonal, 13.2 ¢ to 16.5 u in
diameter; uredial, telial, pycnial and aecial stages not found.

Hosr: on leaves of Galium sp.

Specimen studied: DGC 80; Darjeeling; altitude 6,800 ft.; June 10,
1975,

12. Puccinia romagnoliana Maire & Sacc.

Symptoms: characteristic development of yellow to orange coloured
pustules on the under surface of the leaf; pustules round. :

Causal organism: uredospores single-celled, stalked, echinulate, 16 u to
19 u in diameter; tefial, uredial, and pycnial stages not found.

Host: on leaves of Cyperus rotundus Linn.

Specimen studied: DGC 98; Ging (Darjeeling); altitude 6000 ft.; June
12, 1975.

13. Puccinia rescoeae Barclay

Symptoms: lesions confined to the under surface mainly along the
margin of the leaf blade, older lesions blackish-brown with ruptured
epidermis; pustules solitary, distinct, orange coloured lenticular to
irregular, slightly erumpent with age, scattered irregularly on the under
surface of the leaf blade.

Causal organism: teleutospores yellowish-orange, two-celled thick-wall-
ed, slightly constricted at the septum, pedicellate, 20 u to-40 u X 10 u to
13.2 y; uredial, pyenial and aecial stages not found.
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Hosts: Cautleva lutea Royle; Globba hookeri Clarke; Hedychium acu-
minatum Roscoe.

Specimens studied: DGC 32, 33, 34; Birch hill (Datjeeling); altitude
7,500 ft.; Sept. 15, 20, 26, 1974,

14. Puccinia urticae Barclay

Symptoms: lesions appear on the lower surface of the leaves, slightly
elevated, vellowish.

Causal organism: uecium colourless 313 pu - 363 u in diameter, aecial
cup partly within the leaf tissue and parily projecting above it; peridium
light coloured; aeciospores borne in chains within the cup, angular, 16.5
- 23 p in diameter, coloutless, smooth walled; telial, uredial, and pycnial
stages not found.

Host: on leaves of Utrica parviflora Roxb.
Specimen studied: DGC 61; Darjeeling; altitude 6,800 ft.; Jan. 12, 1975.

15. Uromyces appendiculatus (Pers.) Unger

Symptoms: lesions appear on the under surface of leaf; pustules com-
pact, black, 3-4 mm in diameter, circular.

Causal organism: teleutospores one-celled, subgiobose, at the apex
which has a hemispherical hyaline papilla, smooth-walled, chestnut
brown, stalk about equal to the spore length, 26.4 p - 29.7 4 X 19.8 u -
23.1 w; wredial, pycnial, and aecial stages not found.

Host: on leaves of Phaseolus vulgaris Linn.

Specimen studied: DGC 82; Darjeeling; altitude 6,800 ft.; June 25,
1975.

16, Uromyces fabae (Pers.) de Bary

Sympoms: lesions elevated, light yellow, borne on or under surface of
leaves; pustules light-yellow, rounded.

Causal organism: aeciospores surrounded by light coloured short cup-
shaped peridium, spores in chains within the cup, hexagonal, smooth-
walled, 13 u to 16.5 u in diameter; telia. uredia and pyenia not found.

Host: on leaves of Pisum sativum Linn.
Specimen studied: DGC 83; Darjeeling; altitude 6,800 ft.; Jan. 12, 1975,
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17. Uromyces trifolii (Hedw. £} Lev,

Symptoms: lesions distributed irregularly on both surfaces of leaves;
pustules solitary, 1-2 mm in diameter, dark-brown.

Causal organism: teleutospores brown, one-celled, smooth and thick
walled, stalked, spores bear apical hyaline papilla, after detachment of
spores stalks remain in the sorus, stalks almost equal to the spore
length, 16.6 u to 23.1 u in diameter, uredia. pycnia, aecia not found.

Host: on leaves of Trifolium repens L.

Specimens studied: DGC 75; Darjeeling, altitude 6,800 ft.; June 12,
1975.
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