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PREFACE 

L Mushrooms and molds have been known to man for thousands of years, but as living 
growing plants they have been studied only a little more than two centuries (Micheli in Nova 
Plantarum Genera in 1729). The earliest record of Sr2 Lanlca fungi is in 1783 (Houttuyn, 
Beziza Ceylonsche and Peziza lembosa). Subsequent works by mycologists, including Petch 

B (1913, 1925), and Petch and Bisby (1950) have now raised their number to about 640 genera 
with over 2000 species. References to the Sri Lanka fungi are found scattered in general works \ 
on fungi, in scientific journals and in the local annual reports of the Agriculture Department 
and Research Institutes. No comprehensive account ofthe fungus flora of Sri Lanka has how- 
evzr still bzen p~blished. This handb~ok  is expected to meet this need and is the first in a 
series ofguides to the identification of various groups of plants and animals in the island, spon- 
sored by the UNESCO-MAB National Committee for Sri Lanka. 

Plant diseases ate recag!lised today as being the principal factor limiting food production. 
This hand bo3k is therefore devoted to the parasitic fungi on the plants of Sri Lanka. The 
fungi recorded by Petch on the undetxmined substrata such as 'palm', 'bark' etc, those that 
are epiphytic on plants, and those that are parasitic on other fungi are also included. Their 
number, however, is very small. This is intended to be only a preliminaryguide. The 
author will gladly appreciate any suggestions regarding omissions and errors for the 
improvement o f t  h is work. 

Inthis book anattempt has been made to present the existing data relating to each species 
i n  a manner that would serve as a camplete and a comprehensive reference work on the fungi 
found on local plants. It is specially intended for all persons interested in plant diseases, be 
they persons engaged in Agriculture, Horticulture, Research or Teaching. 

I, - Morphological data serving to identify the genera and the geographical distribution have 
* --' been provided. Species causing diseases in the economically important crops and the symp- * 

Q toms have been mentioned. The detailed diagnostic symptoms have been excluded since they 
are given in the admirable handbook by Dr. D. V. W. Abeygunawardene - "The diseases of 
Cultivated Plants." Wherever possible the local species have been illustrated. A few of them 
are original drawings but many have been adapted from standard works largely from Barnett 
,61955), Engler and Prantl(l928), Clements and Shears (1954), and Dennis (1960). The Classi- 
fication and arrangement of the genera follow the schemes set forth by Ainsworth (1963) and 
Ainsworth, Sparrow and Sussman (1973). After each generic description the local species with 
their recorded hosts are given. The letters P and A with figures, after each specific name refer 
to the page in Petch and Bisby, The Fungi of Ceylon (1950), and to Abeygunawardene: The 
Diseases of the Cultivated Plants (19691, respectively. Elsewhere full references are given. 
Keys to the classes, orders and genera are based on Ainsworth (1973) and Clements and Shears 
(1955). For the convenience of the users a glossary of the terms is given at the end of the text. 

Grateful acknowledgement is made to  Prof. R. N. de Fonseka and Mr. M. A. B. Jansen 
(Department of Botany, Colombo Campus) for the assistance duringthe preparation ofthis 
handbook. I am indebted to Prof. B. A. Abeywickrama and Dr. D.V. W. Abeygunawardene 
who read the manuscripts and made many valuable suggestions. 

b 



F u n g ~  are used in a large nuinber of illdustrjal processes. The prcdt~ctic r. offernlented 
0 

beverages and vinegar, and leavenillg of bread thrcughthe activities cfwild yeasts aretraditicnal. 
processes which have c c a e  dawn to us from time jmtnemorial. With appropriate methcdology 
the isolation of specific s11ai1- s afid thcir imrrc v e ~ e c t s  have erabled man to upgrade the quality 

8 and increase the outputs of alcohol (spirits) and va r ic~s  cther industrizl prcdvds, e.g. vitamins 
of the B-conlplex (Marmite). 

\ 

One of the most dramatic stories of the century was the discovery orthe antibiotic, peni- 
cillin (from Penicillium notarum) by Alexander Flemiug in the late twenties. This led to the 
founding of the new industry of anlibiotics, v~hich has saved millions of lives. 

Certain cheeses are ripeced with the aid ofmoulds. Cltricand gluconicacidsof commer- 
cial importance as well as some other organic acids and emymes oflesser importance are produ- 
ced chlefly by conmon fungi such as Azpergillus sp., Khizopus sp. and Penicilliung sp. In the 
soil they are important for maintaining feriill!y. A few of the wild larger fuzgi such as mush- 
rooms (Agaricus, CanthareNws, Boletus, Schizophyllum and Volvarie?la), puffballs (Lycoperdon); 
truffles (Tuber), atid morels (Morchella) are used as food. The straw nlushracm (Volvqriella) 
is cultivated here to someextent. Nutritioralrequire~~..enls ofcertain furgjareutilisedinvqrious 
methcds of biolcgical aaay.  

On t he other hand some activities of fungi are harmful to mankind. A few, e.g. Cap&& 
albicans, cause diseases in man and dcmestic animals. Still others are responsible forthe Spoilage 
of fccd sluffs, textiles, timber, leather, rubber and other organic substances 

L 

Many cause serious diseases in economicalIy important cultivated plants. In Sri La& 
-< __-- agriculture is and will continue to remain the domicant industry ofthe country. The diseases 

now claim a considerable proportion of our potential agricultural output. The disease which 2 has had the greatest impact on the eccncny of Sri Laxka is the leaf rqst of Coffee(Hemileia 
vastatrix, first rec~rded in 1869) which crippled acd finally destroyed the cpffee industryin the 
last quarter of the 19th century.'Blister Elight'of Tea, by far the most dangerous pathologid 
afflictioc oft  he tea crcp appeared in 1946. With timely ccn t r~ l  measures, howeyer, debilitation 
of the plant was successfully combated. Some of the other more important diseases are Rice 
blast (Piricularia orjlzae, f ~ r s t  recorded in 1920), leaf fall of rubber (Oidi~m heveae, flr$t recorded 
in 1918) and cacao canker (Phytophtlzorapalmillora, first recorded in 1884). Today, we know at 
least 230 genera to cause diseases in plants of Sri Lacka. These parasitic fungi are distributed 
in all the five subdivisic~s of Mycota (Fucgi). 



1.1 ST OF THE GENERA 

1 . PIasmodiopbra Woron . 
2 . Sytachy?riumdeBary & Woron . 
. 3. Pytirium Priugsh . .... 

.... . 4 Phytophthora de Ban+ 
5 . Albugo Pers . ex S . F . Gray 

. . . . .  . 6 PlasmopaPa Scluoet 
.... . 7 Perenospora Corda 

8 . Pseudoj?eronospora Rost . 
9 . Rhizopus Ehrenberg ex Corda 

.... . 10 Choaenephora Currey 

.... . 11 Ne.mtospora Peglion 
.1 2.  Taphrina Fr . .... 
1 3 . Penicilliopsis Ghosh, On- & Kuehn 
14 . Actino&this Syd . .... 

15 . Amgzonia Theiss . . . . .  
16 . ,Meli ola Pries .... 
17 . EryLsipheHedw.f.exFr. 

. . . . .  1 S . Spltaerotheca LBv 
19 . u;.lcinuEaL4v. .... 
20 . Clciviceps Tulsane .... 

2 1 . Epichloe (Fr . ) TuI . . . . .  
2 2  . Ustiloginoidecr Bref . . . . .  

. . . . .  23 . .  Caionectria de Not 
24 . Gibberella Sacc . .... 
25 . . Hypocrea Fries .... 

. . . . .  26 . Micuonectria Speg 
27 . NecfribFriss .... 
28 . Neocosmospora E . F . Smith 
29 . Ophionectria Saw . . . . .  
30 . Pseudmectria Seaver .... 

. . . . .  . . 3 1 Hypomyces (Fr ) Tu1 
32 . Melataospora Cord a .... 

..... 33 . Sphaevos!ilbefilsane 
34 . Sfcreocrea Syd . .... 

. . . . .  35 . Hyporiectria Sacc 
36 . MyelospermaSyd . . . . .  
37: Pemphidiumbiont . . . . .  
'38 . PhySalbspora Niessl ' ...... 

39 . Diatrype Pr . .... 
.... 40 . niaporthe Nitschke 

41 . MelogrammaTul . . . . .  
42 . Plagiostoma Fuckel .... 
43 . Valsa Fries .... 
44 . Culiciopsis Peck .... 
45 . Glomcrella Schrenk & Spaudling 
46 . Ophiodothella (P . R e n n  . ) Hshnel 
47 . Phyllachora Nits . .... 
.4 8. Rehiodorhis Theiss . & Syd . 
.49 . Sphaerodothis (Sacc . & Syd.) Shear 
50 . Wallrothiella Sacc . . . . .  
51 . Chaetosphaeria Tulsane 
52 . Cerutocystis Ellis & Halst . 

53 . Anthostomella Sacc . . . .  4 1  

54 . Hypoxylon Bull . ex Fries 43 
. . . . .  . 55 Roszllinia d e  Not 43 

56 . Ustulin a Tul . .... 44 
57 . Xylaria Hill cx Grev . . . . .  46 
58 . Rfropograpkella (P . Henn.) Saw . -4 4 
59 . Atichia Flotow .... 45 
60 . Elrinoe Racib . .... 46 
61 . Zukdiopsis P . Hznn . . . .  46 
62 . Trichothyvium Speg . . . . .  47 
63 . Chaetothyrirun Speg . . . . .  47 
64 . Euryachora Fuckel .... 4 7 '  
65 . Guignardia Viala & Ravaz . 49 

. . . . .  . 66 Micuocyclus Sacc 49 
67 . Mycqsphaerella Johanson 49 
68 . Pld costrorna Theiss & Syd . 51 
69 . Sphaerulin a Saw . .... 52 
70 . Dothiora Fr . .... 52 

.... . 71 Dimerosporina H6hnel 52  
. . . .  . . 72 Lizonia Ces & de  Not 53 

. . . . .  . 73 Derraatodo'lzis Racib 53 
74 . Parodiella(Speg.)Theiss.&Syd. 54 
75 . Rosencheldiella Theiss . & Syd . 54 
76 . Venturia Sacc . .... 54 
77 . Botryospbaeria Ces . & de Not . 55 

.... . 78 Cochliobolus Drechsler 55 
.... 79 . Didyrnosphaeria Fuckel 57 

SO . Massariade Not  . . . .  57 
81 . Nodulosphaeria Rabenh . 57 
82 .. Ophiobolus Riess .... 58 
83 . Glon iella Sam . .... 58 

. . . . .  . 84 Cabthyrium Thciss 60 
. . . . .  . 8 5 Chaetopeltopsis Theiss 60 

86 . Dothidella Speg . .... 60 
87 . Marchalia Szcc . .... 60 

. . . . .  . 88 Micropeltella Syd 60 
89 . Monorhiza T h d s s  . & Syd . 61 

. . . . .  90, StomiopeltellaTheiss 61 
91 . Trichopeltis Speg . . . .  61 
92 . Microdothella Syd . . . . .  61 
93 . Trabutia Sacc . & Roum . 61 
94 . Vizella Sam . .... 63 
95 . Asterina LBv . .... 63 
96 . Lembosia L6v . .... 63 
97 . Coccon ia Sacc . . . .  64 
98 . Dothidasteroma Hohnel 64 
99 . Hysterostomella Speg . . . . .  64 

100 . ParmulinaTheiss . & Syd . 64 
101 . Hypodermella Tubeuf .... 65 .- 

102 . Stictis Pers . ex Fr . . . . .  66 
103 . Bulgaria Pr . .... 66 
104 . Diplocarpon Wolf .... 66 



. . . . .  . 105 GorgonlcepsKarst 
106 . Helotiopsis Hohnel .... 
107 . Henriquesia Pass . & Thum . 

. . . . . .  108 . Lophodermium Chev 
109 . NeteraPr . ....  

.... 1 1 0 . Phaeoglossr~m Petch 
1 11 . Cintractia Cornu .... 
1 1 2 . Fnrjvia Racib . .... 
1 13 . Sorosporium Rud . . . . . .  
114 . Sphacelotheca deBary 
11 5 . Ustilago (Pers.) Roussel 
116 . Entyloma de Bary .... 
1 17 . Graphioh Poit . .... 
1 1 8 . Chrysomyxa Unger .... 

. . . . .  1 19 . Coleosporiu~n Lev 
120 . Crossop.sora Syd . .... 
121 . Melampsora Cast . . . . .  
122 . Phakopsora Diet . . . .  

123 . Pr~cciniastrurnOtth . . . . .  
124 . Aecidium Pers . .... 
125 . Blastospora Diet . .... 
126 . Cerofelium Arth . .... 

.... 127 . Cystopsora Butler 
128 . Diorchidium Kalchbr . . . . .  
129 . Gyrnnoconia Lagerh . . . . .  
13 0 . Hapalophragmium Syd . 
131 . Nemileia Berk . & Br . . . . .  
132 . Kuehneola Magn . ... 
133 . Nyssopsora Arth . ... 
134 . Pericladium Pass . .... 
135 . Phragmidiella P . Henn . 

.... . 136 Phragmidium Link 
137 . PucciniaPers . .... 
138 . Ravenelia Berk . .... 
139 . Scopella Mains .... 
140 . Skierka Racib . .... 
141 . UredoPers . .... 
142 . Uromyces Link .... 

. . . . .  143 . Uelicobasidium Pat 
. . . . .  . 144 Septolrasidium Pat 

. . . . . .  . 145 Tremella Dill ex Pr 
. . . . .  . 146 Exobasidium Woron 

147 . Kordyana Pat . .... 
148 . Corticium Pr . .... 
149 . Cyphella Fr . ... 
150 . IrpexFr . .... 

. . .... 151 Fomes (Fr ) Kickx 
152 . PoriaPers . ex S.F. Gray 
153 . Armillariella (Karst.) Karst . 
154 . Marasmius Fr . .... 
15 5 . Acladiwn Link .... 
156 . Acrostalagmus Corda 
157 . Botrytis Pers . ex Fr ..... 
1 5 8 . Candelosporn Rea & Hawley 

. . . . .  . 359 CercosgorellaSacc 

160 . Cyli~zdroeladium Morgan 108 
161 . Fusarium Link ex Fr . 109. 
162 . Gliocladiwn Cord a .... 111 
163 . Helicomyces Link ex Wallr . 111 
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176 . Trichotlzecium Link ex Pr . 116 
177 . Verticillium Nees ex Wall]. . 116 
178 . Altevnnria Nees ex Wallr . 116 

. . . . .  . 179 Bvachysporium Sacc . 117' 
. . . . .  . 180 CeratophorurnSacc 117 
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.... . 184 Coniothecium Corda 122' 
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SIMPLIFIED KEY TO THE SUB - DIVISIONS OF THE FUNGI OW PLANTS 

1. Assimilative phase a plaslnodium or pseudoplasmodiun MYXOMYCOTINA (P.7) 
Assimilative phase typically filamentous; plasmodium absent . ' 2 .  

2. Motile cells(zoospores) present, perfect stale with oospores MASTIGOMYCOTINA (P,9) 
Motile cells absent; perfect state when present with 
no oospores 3 \ 

3 Perfect state present 4 - 
Perfect state absent DEUTEROMYCOTINA (P. 103) 

4. Perfect state with zyg-es 
Perfect state wit11 no zygospores 

5. Perfect state producing ascospores ASCOMYCOTINA (P.17) 
Perfect state producing basidiospores BASIDIOMYCOTINA (P.69), 

SUB-DIVISION - MYXOMYCOTINA 

Vegetative phase consists of a plasmodium (a multinucleate mass of protoplasm lacking aceE 
wall) or a pseudoplasmodium, ( an aggregate of separate amoeboid cells). 

Single chss - PLASMODIOPHOROMYCETES 

CLASS - PLASMODIOPHOROMY~~S 

Obligate endorarasites of vascular plants, algae and fungi, causing economics lly important dis- -- . - eases such as club root of crucifers and powdery scab of potatces. Scmati c phase is a plas- 
modium ; plasnlodium oft he early phase gives rise to zoosporangia containing biflagellate zoos- 

B pores; plasmodium ofthe later phase gives rise to resting spores. T t e  sjngle order Plasmodio- 
phorales have the same characteristics as the class. 

Single genus - (Plasmodiophora) 

1. Plasmodiophorn Woron. (Fig 1 .  a-d) 

Mycelium lacking, cells consistiag of a naked plaslpodiqm; number of thin walled zoos- 
porangia formed from a plasmodium, packed together in the host cell. Plasmodium of'the 
later phase, produce resting spores whlch are closely packed together inside the host call and 
are released into the soil as the roct tissue decays; parasitic in planttissue causing hypertrophy 
of  the host cells. 

The genus includesP. brassicae (Woron.), a widespread speoies and 4 uncertain species. P. brm- 
sicae(Woron.) causes 'club root' ofcrucifers, resulting in large galls on the mqin root preventing 
the formation of a normal branched root system. Ifinfecti.cn takes place at a later stage, galls 
may occur only on lateral roots giving the appearance from which the dte~native name OF 
"finger and toe' disease is derived. 

C 

One species recorded in Sri Lanka 

% ( I )  P. brassicae Woron. 
on Brassicn oleracea 



Plate I Figs. 1 - 3 

, . . . . .  . . 
a - club root, habit x 113 

b - plasmodia in the cortex of the infected root x 400 

c - resting spores x 400 
. . . . . . ,  

. , .  . . . .  : 

. d "  - ,zoospores, much enlarged 

a - resting sporangia, enlarged 

b - prosorus with a vesicle, enlarged 

c - zoosporangium, enlarged 
. . -  

d - zoospore, enlarged ' - ' 

3.  Pythium a - d. P debmymwn 

a - mycelium in the rotting tissues x 400 

'b - sporangium with vesicle containing zoospores x 400 

c - oogonium and antheredium x 400 ' 

d - zoospores, enlarged 

. . 
.; . - ' ,e.,* - lobedsporangium, enlarged : ; : , . . . .  . . ,  . . :  .. 

f - germinating sporangium, enlarged 
(F gs. 1 - 3 after Webster) ' 



Plate I Figs. 1 - 3 



. ' 1  Zoosporic fungi with a motile phase. Mycelium when present is aseptate in youth- 
, . 

U 

KEY TO THE CLASSES OF THE SUB-DIVEION NLASTIGOMYCOTINA 

Zoospores uniflagellate CHYTRIDIOMYCETES 
Zoospores biflagellate OOMYCETES 

CLASS - CHYTRIDIOMYCETES 

Typically found in aquatic habitats. Many ofthem inhabit soil, some parasitic on living 
dants. Thallus a unicellular body converting as a whole into reproductive structures: or rhizo- 
hycelium with reprcductive structures or a wefi developed coenoc~ticmycelium with reproductive 
structures. Asexual reprcductive structure is a sporangium giving rise to uniflagellate zoos- 
pores. Sexual reprcduction is by conjugation of planogametes, aplanogametes, orgametangia. 

The single order Chy1r:diales has the same characteristics as the class. 

A single genus Synchytrium de Bary & Woron. 

2. Sj?nchytri&rn de Bary acd Woron. (Fig 2. a-d.) 
= Woroninella Racib. (Ainsworth, 1963) 

Zoospores penetrate the tissue efthe host axd form a plasmodium which becomessurround- 
id by a thick membrane ar.d forms a resting spore, which on germination liberates its contents 
as zoospores, or as a single mass which divides directly into zoospores, or into a group of thin 
wallcd sporangia containing zoospcres. No mycelium present at  any stage. Parasitic in the; 
tissue of plants, more especially in the epidermal cells. 50 species. Widespread. S. endobio- 
ticum is the best known species, the cause of the serious black wart disease of potato. Other 
specics ~arasitise plants of no economic inlportancc. 

2 species reccrded jn Sri Lanka. w 

( I )  S. fusceam Petch 
On Emilia sonthifslio 

( 2 )  S. ~tj'losiae (Petch) G & . I ~ .  
(as Woroninella umbilicaia (B .  & Br.) Petch) 
On Plzaseolus grahamianus 
& A tylosia rugosa P : 18 

CLASS - OOMYCETES 

Most oomycetes are aquatic, althcugh s c a e  grow in soils, and others parasiljre vascular plants- 
Vggetativc-bcdy is typically mycelial, ccenccytic and very extensive. Mycelium when young is 
aseptate, irregular septa appearing with age, with delimitation of reprcduciive structures and 
ucder unfavourablecocditlcns. Cell .n aUs are unusual for fungi inthat chitjnisabsent,principal 
ccmpcl.ent bejag glccans. Asexual spores are biflagellate zoospores, one flagellum of the 

‘, whiplash l y ~ e  acd the other tinzel t j ~ e .  In scEe advanced members sporangium assumes 
the function Of$$ spore, gets detached frcm the sporangicphore and ge~mirates directly. Sexual 
reprcduction oogamous resulting in the formation of an oospore. In all cases the sexual spores 
are the direct result of cell and nuclear fusion. 

There is a single order - Peronosporales. 



ORI3%3X P~ON05PORALES ('Downy mildews') 

This is a group ofplant parasites, many of which causeserious damage to important orop plan.. 
Some members are intraceifular in the host (ie the hyphae penetrate the host cells), and haus- 
toria are rare, whilst jn others hyphae are entirely intercellular with haustoria entering t& 
host cells. Sporangta globose, under most circumstances with a tendency to germinate by 
germ tubes, instead of by the producton of zoospores, thus functioning as a conidi~m. 

m y  TO THE GENERA OF THE ORDER PERONOSPORALES 

[The nt~mbers after the names refer to the serial number of the genera] 

lc Sporangia catenulate (produ~ed in chains); 
Sporangiophore~ forming a sorus 
Sporangia not catenulate; sporangiophores 
not formlng a sorus. 

2. Zoospores form within the sporangium 
Zoospores form not within the sporangium 
but inside a vesicle. 

3. Sporangiophore of determinate growth 
Sporangiophore of indeterminate growth 

...... 3 

Fythium (3) 

...... 4 
Phytopht'hora (4) 

4. Sporangiophore branching irregularly spaced Plasmopara (6) 
Sporangiophore branching dichotomous ...... 5 

5,  Branching at right angles Pseudopei.~ n ospora (8) 
Branching at ac'ute angles Pero n ospora (7) 

3. Pythium (Pringsh.) (Fig. 3 a-f) 

Mycelium branched, septa rare; zoosporangia usually terminal or interstitial; oogonim 
containingonespore; wall ofoospore coIourIess. Parasitic or saprophytic on plants and animals, 
mostly in water or very damp places. On plants some species cause 'root rots', 'foot rot' and 
'damping off' of seedlings, later resulting in the sudden collapse of seedling plants, especially 
where seedlings are too densely crowded, or where the seed-beds are located in damp stuffy 
localities. All forms of reprsduction in this ganus are produced on the surface, never in the 
substance of the host. 65 species. Cosmopolitan. 

6 species recorded in Sri Lanka. 

( 1 )  P .  aphanidermahm (Edson) Fitzp. 
On Curcuma longa 

( 2 )  P. but7eri Unpublished data 
On piae apple CAR1 Gannoruwa 

<3) P. debmya~um Hesse. On Seedlings P : 18 

(4) P, graminicola Subram. recorded with doubt 
On Curcuma Ioriga and Zingiber officinalis P 1 18 

(5) P. myriotylum Dreschl. On Zingiber officinalis P : 18 

(6) P .  vexans de Bary On Zingiber officinalis P ; 18 



4. Pljytophihora de Bzry. (Fig. 4 a-d.) 

Conidiophores emergirg t hrough the stcmala of the host-plant ,sparingly branched; conidia 
ovate, papillate, produced apically producing zocsFores. Ocs~cres globose, epispcre rather 

w thin, smooth, brown. The conjdja or zocs~crargla are in reality always acrogelious or apical, 
but when a conidium is formed at the apex, thc conidiophcre continues to increase in length, 
ar,d bears another conidium et its apex, and this continues repeatedly; cansequently many of 

e the conjdia appear to  be developed laterally on the cooidicphcrc. 

20 species, cosmopolitan. This genus iricludes imporlant pathcgens o f  Cacao (P. palmivora \ 
(Butl.) Butl.) causing pcd rot and canker ljlna bean (P. plzaseoli (Thaxt.)), causing a downy 
mildew disease; potato and tcmato (P. infestons) causirg the 'late blight' djccasc; tobacco 
(P. parusitfca) (Dastur) causing foot rct; of coconut (P. palnzirora) (Butl.) (Butl.) causing 'bucF 
rct' disease; of rubber (P. palmivora) (Butl.) Butl. causing the 'leaf fall'. 

7 species are recorded in Sri Lanka. 

( 1 )  P. arecae (Cole~m.) Pethybr. 
Or, Areca catechu 

(2) P. cinnoncomi 
On Passiflera edulis 

(3) P. colocosiae Racib. 
On Colocasia esculenta 

(4) P. infestans (Melit.) de Baq- 
On Lycopersicon esculentunz, Solanurn tuberosum B : 18 

(5) P. pnln<ivora (Butl.) Butl. 
Or: Hevea, Th~obron~a, Carica papaya, Cocos 
nucij'era, Piper nigrum, Orchids 

(6) P. parasitica Dastur var. nicotianae (va11 Brede) Tucker. P : 1s 
On Nicotiana tabaccum 

P.  parasitica Dastur. 
On Lycopersicon esculentum, Citrus spp. A : 145; 195 
Pnss~~lora edulis. Pber  betel 

(7) P. phaseoli Thaxt. 
On Phaseoltts lunatus 

5. Albugo Pcrs. ex S.F. Gray (Fig. 5 a-e.) 

Scri or groups 01 condiophores produced under the epidermis of host, bursting through. 
when the conidia are mature. Conidiophores in dense clusters, short, each bearing a chain of 
superpcsed conidia. Conidia all alike, colourless, and producing zoospores, or the terminal 
conidium larger than the rest, and either sterile or producing a g e m  tube on germination. 

O Oospores globose, coloured, prcducing zoospores on gemination. 

As both conidia and oospores produce zoospores on germination, these fungi can only infect 
.i: plants du~ing the presence of a certain amount of moisture. All are parasites of plants. 30 

spccies. CesmopoIitan. They cause 'white blisters' or white rusts of plailts. 



Plate 11 Figs. 4 - 5 

4 .  Phytophthora in festnn.7 

a - sporangiophores penetrating a stoma, much enlarged 

b - sporangium with an apical papilla, much enlarged 

c - zoospores, much enlarged 

d - ooggnium and antheredium, much enlarged 

5 .  Albugo blitii 

a - habit x 1 ,white rust spots on leaves of Amaranthus 

b - portion of an acervulus, much enlarged 

c - germinating oospore, much enlarged 

d - zoospores, much enlarged 

e - haustoria, much enlarged 
(Figs. 4 - 5 partly aftex Webster) 



Plate I1 Figs. 4 - 5 

-. - .- 



5 species recorded in Sri Lanka. 

(1) A. blitz' (Biv. Bern. ex Lkv.) LBv. 
On Achyranthes aspera 9 : 17 

( 2 )  A .  candidus (Pers. ex Chev.) Ltv. 
On Brassica junceiz 

(3) A .  ipomoeae-panduratae (Schw.) Sier. and Swingle. 
On Argyreia populifolia P : 17 

(4 )  A. platensis Speg. 
On Boerhaavia difft~sa 

(5) A. portulacae (DC. ex LCv.) Lev. 
On Portulaca qundrfida, 

6. Plasmopnra Schroet. (Fig. 6 a) 

,Haustoria cvate; unbra~cked, Spcrangicphcres erect, ccni~aratively sparingly branched, 
determirate, bracchcd at right ang!es, irregularly spaccd; conldia elliptical, gererally papillate 
a t  11:e G F E X .  OCSFC~ES glc'tc~e, wall ccloured. 

All species are parasitic on plants. 20 species. Widespread. P. viticola (de Bary) Berl. & de 
Toni causes a serious disease called the 'downy mildew' ofthe grapeiine. Damage to the leaves 
reduces the photosynthesis, that the grapes shrivel through lack of sugar. 

0 ne species recorded in Sri Lanka. 

(1) P.  viticola (de Bary) Berl. & de Toni 
On Vitis vinifera 

7. Peronospora COI-da (Fig. 7 a) 

Haustoria filiform, branched, sporangiophore emerging through the stomata of the host; 
branching is dichotomous at acute angle; conidia elliptical, apex rounded, germination by the 
lateral protrusion of a germ tube. Oospores prcduced in the substance of the matrix. 

All the species are parasitic on plants, mostlj~ on leaves. Distinguished from allies by the fili- 
form, branched haustoria, a ~ d  absence of a papilla at the apex of the conidium. 

75 species. Widespread, causing downy mildews of a number of crop plants. 
2 species, are recorded in Sri Lanka. 

( I )  P .  parasitica (Fr.) Tul. 
On Brassica juncea 

Brassica oleracea 

( 2 )  P.pisi 
0 1 7  Pisum sativum 

8. Pseudoperonospora Rostovtsev (Fig 8a) 

Differs from Peronospora Corda in that the sporangiophores are branched at right angles. 
5 species, widespread, causing downy mildew of a number of economically important crops. 



Plate IJI Figs. 6 -  :8 

6.  PIasmopara viticola 

a - sporangioph-oresand sporangia-emerging out of grapeleaves,intecellular mycelium, with hausto ria 
x 400 

b - oospore, enlarged 

c - gelmination of oospore, enlarged 

7 .  Peronospora akstructor 

a - sporangiophore with sporangia, much enlarged 

a - sporangiophore with sporangia, much enlarged 
(Fig. 7 - .8 After Punithalingam) 



Plate I11 Figs. 6 - 8 



One species recorded in Sri Lanka. 

( 1 )  P .  cubensis (Berk. &: Cnrt.) Rostov. 
On Cucumis sativus 

Curcubita pep0 
Trickosanthes angrairza 

ZYGOMYCOTXNA 

an assemblage of fungi whichreproduce asexually by non-motile aplanospores. 
The spores are contained in sporangia. Sexual reproduction is by gametangial copulation 
which is typically isogamous and results in the formation of zygospores. Mycelial organisation 
is coenocytic in youth. Septation occurringwithlaying down of reproductive organs, with age, 
or under unfavourable conditions. 

ZYGOMYCETES 

Some members are ubiquitous in soil and dung as saprophytes, few are parasitic on plants, other 
fungi, insects and animals. When parasitic on plants, they are weak parasites of fruits, and  to- 
rage organs. Asexual reproduction by spores.contained in globose sporangia surrounding a 
central core or columella. Sonze also possess few-spored sporangia, termed sporangioles, dis- 
persed as a unit. I11 the conidial types, unicellular propagules are dispersed. Sexual reproduc- 
tion results in the formation of warty zygospores. 

There is a single order Mucorales, having the same characteristics of the class. 

KEY TO THE GENERA OF THE ORDER MUCORALES 

Sporangia all coIumellate and alike 
Columellate sporangia accompanied by sporangioles 

... Rhizopus (9) 
Choanephora (10) 

9. Rhizopus Ehrenberg ex Corda (Fig. 9a-d) 

Occurs not only in soil but on fruits, other foods, all kinds of decaying materials and as a 
laboratory contaminant. Characteristic features are the presence of rhizoids at the base of spo- 
rangiophores, and the stoloniferous habit. An aerial hypha or stolon grows out and where it 
touches the substratum it bears rhizoids and sporangiophores. Growth in this manner is repeat- 
ted. Sporangiophores may be single but usually occur in groups of two, three or more. Sporan- 
gia colurnellate, white at first becoming bluish black at maturity. Columellae broadly subja- 
cent, hemispherical, forming after dehiscence, by collapse, an organ of the shape of the pileus 
of a mushroom. Spores round or oval, angular, coloured bluish or brown with a cuticularised 
wall. Zygospores naked, formed in the substratum and on the stolons. R. stolonifer (syn. R. 
nigricans) is a common saprophyte and a facultative parasite of mature fruils and vegeiables. 

A single species recorded in Sri Lanka. 

( 1 )  R. artocarpi Racib. 
Syn. Mucor artocarpi B. and Br. 

Common on fruits and flowers of Artocaryus integer 
and fruits of Musa. 



Plate rV Figs 9 - 12 

a - habit x 40 
b - sporangiophores and rhizoids x 400 
c - colsmella and attached spores, much enlarged 
d - zygospore , much enlarged 

a - sporang~ophore wlth a sporangiunl, enlarged . 
b - conidiophore with conidia, enlarged 
c - conidiophore, much enlarged 
d - conidium , much enlarged 
e - sporangiospore, much enlarged 

1 1 .  Taphrina a - c T. inaculans 

a - part of tunneric leaf with spots x 1 
b - mycelium x 400 
c - asci and ascospores, much enlarged 
lld-f. T. deformans 
d - leaf curl of peach x 1 
e - asci and ascospores, much enlarged 
f - germinating ascospores, much enlarged 

1 2 .  Pen icilliopsis clavariiformis 

. . . . . . ;  : ,  . < : . :  :.., , t .  , . . . . . .  
a. - ascocarps x 112 
b - section through an ascocarp, enlarged 
c - ascus with mature ascospores, much enlarged 
d - Penicillium - like imperfect state x 265 

(Figs. 9 - 10 After Webster) 
. : .  . . . . .  



Plate IV Figs. 9 - 12 
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Species are foundin warmer soils. Some species cause a rot of fruits and is also commonly 
O isolated from decaying flowers of various kinds. Asexual reproductive structures are of two 

kinds: columellate or non columellate sporangia with brown spores; non-columellate sporangio- 
les borne in large numbers on globose vesicles; sporangioles containing from 1-5 dark, brown 
spores with bristle like appendages. 

J 

2 species especially tropical. C. cucubitarum (Berk. & Rav.) Thaxt. causes blossom blight and 
fruit rots of cucurbits and other plants. \ 

2 species recorded in Sri Lanka. 

(1) C. in fundibulifera 
On Zinnia elegaras A : 21 

( 2 )  C. simsoni Cunn. 
On Zinnia elegans 

SUB-DIVISION - ASCOMYCOTINA (Ascomycetes) 

Largest class of fungi containing some 15,000 species. Mycelium well developed (ex- 
cept in some Hemiascoinycetes), usually richly branched and septate. The sexually produced 
spores (sometimes called the 'perfect' spores) are borne in a sac or ascus, typically containing 
8 spores. Asci may be formed on the vegetative mycelium, but typically formed from ascoge- 
nous hyphae surrounded by sterile hyphae to form an ascocarp. The form of the ascocarp is 
very varied. When globose evanescent asci are borne at all levels from ascogenous hyphae 
ramifyingirregularly throughout the central tissue of a closed ascocarp, they are termed cleisto- 
thecia. Flask shaped or globose, closed or ostiolate fruit bodies with asci arranged in a basal 
or peripheral layer, are termed perithecia. When asci are arranged in a layer on open saucer 
shaped ascocarps, they are termed apothecia. When the asci are individually and irregularly 
distributed in the stromatal tissue or grouped in locules, ascocarps are termed ascostroma. 

6 
In many, ascocarps are seated on, or in a mass of tissue termed a stroma. Wall of a mature 
ascus is either single layered (unitunicate) or two-layered (bitunicate). Whilst some members 
of Ascomycolina reproduce by means ofascospores only, many have one or more conidial states. 
The conidial state, is also referred to as the 'imperfect' state. Different authorities hold widely 
different views about the classification of Ascomycetes. For the purpose of this key, the system 
proposed by Ainsworth (1973) will be followed. 

KEY TO THE CLASSES OF THE SkTBDMSIBN ASCOMYCOTINA 

1. Ascocarps and ascogenous hyphae 
present ; thallus mycelial ...... 2 
Ascocarps and ascogenous hyphae 
lacking, ; thallus mycelial or yeast like . . ...... HEMIASCOMYCETES (P. 18) 

2. Asci unitunicate (if bitunicate borne in an apothecium); 
ascocarps of various types; ...... 3 
Asci bitunicate ascocarp an ascostroma ...... LOCULOASCOMYCETES 

(P. 45) 
C 3. Asci evanescent; scattered within a closed ascocarp ...... PLECTOMYCETES (P. 19) 

Asci persistent; regularly arranged within an ascocarp 
as a.basa1 or peripheral layer ...... 4 

4. Ascocarp typically a perithecium 
Ascocarp typically an apot hecium 

...... PYRENOMYCETES (P. 19) 
.. ... DISCOMYCETES (P. 65) 



CLASS - HEMIASCOMYCETES . . 

Feature which distinguishes this class from other classes is the absence of an ascocarp ie 
a n  investment of sterile cells s~~rrounding the ascus.. asci  are formed singly and are not borne 
on ascogenous hyphae. 

S 

Two orders are included here, the Endo~i~ycetales (the ascosporogenous yeasts, and related 
filamentous fungi) and the Taphrinales (a group of specialised plant parasites). Most yeasts + 
are saprophytic. A few species are parasitic on human, animals or plants. 

\ 

KEY TO THE ORDERS OP THE CLASS HEMIASCOMYCETES 

Zygotes directly trailsformed into asci; 
ascospores spindle shaped ...... ENDOM YCETALES 

Asci formed from a specialised asccgenous cell ; 
ascospores spherical or ovoid . .. TAPHRINALES 

. ORDER - ENDOMYCETALES (Yeasts) 

These are fungi which, in a stage of their life cycle, occur as single cells, repreducing by. 
budding or fission. Zygotes or single cells tsansfom icto asci. 

Most of the yeasts and related orgahis~ns are saprobes; their habitats are plants and 
animals. A few species are parasites and are Icnov~n as human, animal, or plant pathogens- 

There is a single genus Nematosporn. 

Mycelium is present with. budding yeast cells. Ascospores are spindle shaped. 
Single species is recorded. Especially Tropical, inoculated by insects. 
One species recorded in Sri Lanka. 

(1) N.  CoryIi Peglion 
in pods of Phaseolus lunatzcs 

ORDER - TAPPflPINALES 

Mycelium inteicellular, or sub-cuticular or else develop within the outer epidermal wall.. 
Hyphae hyaline and branched. Asci arise from ascogenous cells as thin walled sacs burst put,. 
prirnariIy clavate - cylindrical in shape. Asci occur in a subcuticular paIisade layer or termma1 
cells of septate intercellular hyphae. Ascospo:es bnd before or after ejeciio~l from the asci to 
form numerous blast ospores. 

Ascospores and blastospores forcibly discharged by rupture of the ascus wall at the apex,. P 

of ascus. Blastospores continue to ,bud after ejection. 

Parasitic fungi which attack higher piants and ferns causing galls on leaves, stems and 
fruits as well as hypertrophied and deformed leaves and fixits and leaf spots. There is a single 
genus with characteristics as described for the order. 



12. Taphrina Fr. (Fig Ila-f') 

Exoascus Fuckel 

The pathological effects prodaced by these fungi are of various kinds. The leaves curl 
with hypertrophy, and hyperplasia in the affected parts, causing 'witches brooms'. Sometimes 

o there may be only spotting, the Spots resembling the pustules caused by rusts. T. rnaculans 
causes a leaf spot on turmeric, resulting in considerable damage. T. defo~mans causes a leaf 
curl of peach. 100 species, widespread. 

\ 

species recorded in  Sri Lanka. , . ! '  

(1) T .  cornu-cervi Giesenh. 
on Aspidiuna arisratum 

( 2 )  T .  deformans (Berk.) Tul. 
on Prunus persica . , ,  , . . . ,  , , . . P  : 21 

(3) T .  laurencia Giesenh. 
on Pteris quadriaurita 

(4 )  T.  rnaculans Butler 
on Curcurnu longa 

PLECTBMYCETES 

In this group are included ascomydctes With'asdocarps which are rudimentary, or cohsis- 
ting of a loose invzstment of hyphae or globose cleistothecia. Paraphyses are absent and asci 
are irregularly distributed, produced from fertile hyphae ramifying throughout the centrum. 

C The asci are globose or broadly club-shaped and typically 8 spored, and thin walled. They are 
evanescent ie. release the ascospores by deliquescing and setting them free in the ascocarp. 
Ascospores are unicellular without germ pores or germ slits. Many Plectomycetes have cons- 
picuous and characteristic imperfect states, which are encountered in nature, more frequently 

"19 than the perfect states. There is a single order Eurotiales, with the characteristics described 
for the class. There is a single genus Penicilhpsis. 

13. Penicilliopsis Ghosh, Orr & Kuehn (Fig. 12 a-d) 

Cleistothecia stipitate, red-brown, in raczmose clusters on stalks 2-3 cm tal1;fertile areas 
separated into locules by sterile interthecial hyphae; ascorpores with wing like appendages, 
9ome with equatorial crests; Imperfect state Pznicilliua-like, with catenulate phialospores. 

5 species. Tropical. 
One species recorded in Sri Lanka. 

P. clavariiformis Solms - Laub. 
On fruits of Diospyros sp. P : 34 

CLASS PYRENOMYCETJ3S 

The pyrenomycetes are defined here as ascomycetes with the ascocarp entirely surrounded 
by perithecial wall,containing unitunicate asci which primarily are arranged in a hymenial layer. 
In many, the perithecia are provided either apically or rarely laterally with an opening (ostiole) 
which is covered inside by hyphae-like paraphyses. Exceptionally it may be completely closed 
(astomatous) but ascus wall is persistent. Asci spherical, club shaped or cylindrical. Spores 
of various shapes, one-celled to many-celled, hyaline brightly coloured or black, at times with 
gelatinous sheath or appendages. Paraphyses may or may not be present. 



Plate V Figs. 13 - 15 

1 3. Amazonia sp. 

, , 

14. MeIiola sp. 

a - mycelium with capitate and mamopate kyp&opodia x 500 

b - mycelial setae x SO0 

c - ascosporex 500 

1 5 .  Erysiphe polygoni 

, . 

a - entire perithecium x 400 

b - section throigh a perithecium much enlarged 

c - ascus with ascospores much enlarged 
(Fig. 15 after Webster) 



Plate V Figs. 13 - 15 



Many are sapro5ic on s t u i ~ s ,  dzad twigs aild b~aazhas, leavzs and s t e m o f  herbaceous 
plants. Few are coprophilous. A large numbar cause serious diseases of plants. 

Pyrenomycetes include a numbsr of different evolutionary lines which are presently placed 
inseveral orders. The present classification ofpyrenomycetes is based on Ainsworthet al. (1973). 

0 
KEY TO THE ORDERS OF THE CLASS PYRENOMYCETES 

1. Perithecia ostiolate, if astomatous, not deveIoping upon \ 
an external mycelium ...... SPHAERTALES (P. 24) 

Perithecia astomatous or rarely possessing rudimentary 
ostiole; developing upon an external mycelium .... _ 2 

2. External mycelium dark, hyphopodia present ...., MELIOLALES . (~.,i.i j 
External mycelium hyaline, hyphopodia absent ....- E R  YSIPHALES (P. 23) 

ORDER M E L I O W S  ('Black or dark inildews') 

Dark mycelium commonly with, two celled branches with a swollen terminal cell (capitate 
hyphopodia)or 1-celled flask shaped branches (m~cronate hyphopodia),arising from the main 
hyphae. In some genera long erect hyphae are found ov2r ths surfax OF ths colony nd/or 
only around the base of the perithecia (rnycclial setae). Pzrithecia dark, flattened or s&ex-ical, 
superficial on the mycelium, either astomatous or often with a rudimentary ostiolar neck. Asci 
evanescent 2-4 or rarely 8-spored. Ascospores 2-5 celled, dark brown, thick-walled. 

For many years it was believed that various Meliolales had imperfect states in such genera 
as Helminthosporium, Calonectria, and Arthrobotryum. Hansford (1946) and others now believe 
that these imperfect fungi are parasitic on Meliolales. 

2) 
These occur in warm humid forested tropical areas, usually 02 adalt leav*;, a i ~ d  are p o p  

llarly referred to as 'black mildews' or 'dark mildews'. . . . .  

KEY TO THE GENERA OF THE ORDER MELIOLALES 

1. Perithecia globose; mycelial 
setae present ;_:.. . . . . . . .  : : : :  . ,..... Meriala (16) . . 

Perithecia flattened; mycelial . . :  . . . .  I i .. :: . : . .  

setae absent ...., 2 

2.  Free mycelium present 
Free mycelium absent 

Arnazonia (15) ...... 
...., Actinodothis (14) 

14. Actinodothis Syd. 

No free mycelium. Pzrithecia superficial, flattened, with innate hypostro:ns, attached a t  
:several points; hymenia several with separate or divided scutellum, rounded or discoid; asci 

4 many in each hymeniun, aparaphvsate, 2-spored; ascospores dark. 4--5 celled. 

% =  One species recorded in-Sri Canka. 

( I )  A. piperis Syd. 
On leaves of Piper ...... 



Plate VI Figs. 16 - 17 



Plate VI Figs. 16 - 17 

a - habit showing curled upleaves x 1/2 

b - mycelium and coI$diop~re$ on fie epi&mnis pf tbe leaf x 400 

c - T.S. rose leaf with superficial mycelium, haustorium and conidial chain, mvch enlars$ 

d - perithecium with a single ascus containing ascospores. much enlarged 

a - affected vine leaf x 1 

b - affected grapes x 1 . . .  

c - conidiophores and conidia x 400 

d - perithecium wit11 curled appendages x 400 

e - ascus with ascospores, enlarged 



Mycelium dark fuming a superficial net of thick walIed reguiarly branched septate hyphae 
with hyphopodia. Perithecia flattened, radiate, superficial oh the mycelium with dark pei-idiutn ; 
ascospores 4-5, equal celled. 

id species. Amer., Asia, Afr. One species recorded in Sri Lanka. 

( 1 )  A .  peregrina Syd. 
On Maesa indica. 

16. Meliola Fries (@ig i4a-cj 

Dark superficial mycelium; lateral branches with club shaped or lobod hyphopodia; stiff 
erect bristles (setae), around black subglobose perithecia, aqd on the mycelium; asco spores 
4-5 equal celled, sometimes ~nurifor~n, hyaline or coloured. 

More than 1000 sp. especially 02 tro2ical pla3ts. 9 sp;.cies recorded in Sti LariRa. 

(1) M .  amphitricha (Fr . )  Fr. 
On Terminalia belerica, Dysoxylon, 

H@pocvatea indica 

(2) M. salastrofila (Desm.) Hohnel 
- 

On Rubus moluccanus an8 A. elZ@tictis 

(3) M. furcata Lev. 
On Atalantia 

(4) M .  ganglifera Kalchbr. 
On Hippocratea indica 

(5) M. hyalospora Lev. 
On Acrotrema P : 33 

.(6) M. moerenhoutiana Mont. 
On Symblocos 

(7) &I. molIisB. & Br. 
On. Eugenia jambolana 

(8)  M .  pleurostyliae ( B .  & Br.) Hohnel 
On Pleurostylia 

(9) M .  tetradeniae (Berk.) Theiss; & Syd. 
On Tetradenia P : 33 

OXDEB-ERYSWHALES ('Powdery mildews') 

, &dycelium entirely siperficial with seeptate uninucleate hyphae, growing over the surfaee 
I ,dk"ik? h6.3 plant (leaves, buds, flowers ahd fruits) and putting haustoria into the epidermal 

cells or in a few species into the pub-epidermal cells. Conidia produced ia upright chains mid 
often in  such numbers tfiat the host appears to be coated with white dust, hence the popular 
name 'powdery' mildews. Some-species are known only in the asexual form (the form genera 

f .  

-Oidium, Oidiopsis and ~vu/ar io~sis ) ;  others produce perithecia o d y  occasionally, and during 
unusually hot weather; perethecia dark, spherical, superficial on the mycelium, astomatous. 



KEY TO THF, GENERA OF TJHE ORDER ERISWHALES 

. . . . . . . .  1.. Perithecia with 1 ascus 
Perithecia, with many asci . . 

'2.  Appendages of perithecia simple 
Appendages of perithecia coiled 
at  the ends 

...... Sphaerotheca (18). 

...... 2 

...... Erysiphe (17)- 
S 

S 

17. Erysiphe Hedw. f. ex Fr. (Fig. 15a-c) 
'\ 

Perithecia confaill several asci ; ascus 8-spored; peril hecial appendages simple, mycelioid ., 
Conidial state - Oidium. 10 species, cosmopolitan. 2 species recorded in Sri Lanka, 

(1) E. cichoracearztm 
On Hibiscus esculentus 

N icotiann tabucum 
& Chrysanthemum A : 159,218,219,243.  

( 2 )  E. polygoni 
On Vigna sinensis 

Pisum sativum 

18. Sphaerothecn Lev. (Fig 16a-d) 

Perithecia having the vague, floccose appe~dages, springing from its base and interwovem 
with the mycelium; ascus solitary, 8 spored. Conidial state in the form genns Oidium. 

6 species, cosmopolitan. 

One species recorded in Sri Lanka. 

( 1 )  S.  pannosa Wallr. 
...... On Rosa sp. A : ,240 

19. Uncinulu Lev. (Fig. 17 a-e) 

PerithecSa with s im~le ,  rarely fo~kcd apletdages, curled at the tip. Azcj several, 2-8 
spored. 

20 species, cosmopolitan. 

One s~ecies  recorded in Sri Lanka. 

ORDER - SPHAERIALES 

Ascocarps spherical, hemispherical, or flask shaped (botuliform) moslly ostiolale, an$ 
rarely astomatous (no opening), having a bright fleshy or dark membranous or carbonaceous 
wall. Ostiole provided with ostiolar hairs (~eriphyses). Ascocarps solitary or aggregated 
and connected by stromatic structures, or f o u ~ d  on a subiculum (compact cottonjl mycelium). 
Asci spherical clavate, fusiform or cyhndricd. A~cosp ores 1-celled or septate, hjlaline or coloured. 

Sphaeriales are considercd here in a very broad sense to include Diaporthales, XylariaIes, 
Claviceptales and Hypocreales (Ainsw orth et-d. 1973). 



KEY TO THX GENERA OP THE ORDER SPHAERTALES 

1 . perithecia. membranous to carbonaceo~~s 
perithecia fleshy 

2 . Ascospores acicular to filifom 
Ascospores not acicular to filiform 

...... Ophiodothella (46) 
..... 3 

3 . Ascospores 1 . celled 
Ascospores many celIed 

4 . ~scospores hyaline or subhyaline 
Ascospores coloured 

5 . Ascospores botuliform 
Ascospores not botuliform 

6 . Stroma valsoid. ie perithecia in a circle or row 
Stroma not as. above 

..... Valsa 
Diatrype 

(a) 
..... (39) 

7 . Perilhecia with a subicle or stroma 
Perithecia without a subicle or stroma 

8 . Stroma with a black outer crust 
Stroma without a black outer crust 

...... Phyllachora (47) 

...... Glomerella (45) 

9 . Perithecia innate 
Perithecia superficial 

b 

10 . Ascospores with a i~lucous sheath 
Ascospores without a mucous sheath 

- ..... Myelospernzu (36) 
..... Physalospora (38) 

C 11 . Ascus wall persistent 
Ascus wall not persistent 

Wallrothiella (50) ...... 
...... 12 

12 . Perithecia spherical; asci spherical 
Perithecia botuliform; asci clavate 

Ceratocystis (52) ..... 
...... Caliciopsis (44) 

13 . Ascospores with mucilaginous appendage 
Ascospores without mucilaginous appendage 

Pe nlph idiu m 
14 

.... 14 . Perithecia with a subicle or stroma 15 
Perithecia withoct a subicle or stroma ..... 19 

15 . Perithecia with a subicle 
Perithecia with a stroma 

Rosellinia ...... 
16 

(551 
...... 

16 . Stroma covered by a clypeus 
Clypeus lacking 

3 

Sphaeorodothis 
17 

17 . Stroma stalked 
Stroma not stalked 

Xylaria 
18 

cr .18 . '~ t roma solid 
Stroma more or less hollow 

Hypoxylon 
Ustulina 



19 . Perithecja i ~ ~ e r ~ e d  in  the host t j ~ u e  
Perithec~a superficial 

20 . Ascospores 1 - septate 
Ascospores many . septate 

2 1 . Cells of ascospores of equal size 
Cells of ascospores of unequal size 

22 . Perit hecia with a subicle or stroma; ascospores hyaline-subhyalj~e . Diaporthe (40) 
Perithecia without a subicle or stron-a; arcosFores coloured . Plagiostoma (42) 

\ 

23 . Ascospores hyaljne 
Ascospores col oured 

24 . Perithecia with a subicle 
Perithecia i n a  stroma 

25 . Ascospores acicular to filiform 
Ascospores not acicular to filifonn 

26 . Perithecia with a stroma 
Perithecia without a stroma 

27 . Stroma bright 
Stroma dark 

28 . Stroma stalked and arising from a scler.otium 
Stroma not stalked and not arisjng from a sclerotiuni 

Perithecia innate 
Perithecia superficial 

Ascospores 1 . celled 
Ascospores many celled 

Ascospores hyaline . subhyaline 
Ascospores dark 

Ascospores elliptical 
Ascospores npt elliptical 

Perithecia beaked 
Perithecia not beaked 

Ascospores 1 . septate 
Ascospores many . septate 

Perithecia with a subicle or stroma 
Perithecia without a subicle or stroma 

Perithecia in a subicle 
Perithecia in- a stroma 

Perithecia with a stilboid base 
Pesithecia without a stilboid lrase 

Claviceps ($0) ...... 
Epichloe (21) . . . . . .  

. Micvonectria (26) 
. Oph ionectria (29) 

...... Pseudovectriu (30) 
Hyponectria (35) ...... 

...... Melanospora (32) 
...... Neacosmospora(28) 

* 
Hypomyces (31): ...... 
Hypocrea (25) ...... 

...... Sphaerostilbe (33) 4 

...... Nectriu (97) 



38. Perithecia with a subicle or stroma .. ... Stereocrea (34) 
Perithecia without a subicle or stroma ...... 39 

39. Perilhecia red, yellow or white 
2' Perithecia blue, greenish, or violet 

...... Calonectria (23) 

...... Gibberella (24): 

20. Ciaviceps Tul:.ane (Fig 18 a-e) 
tr = B~lcnsiel/a P. IIefi11. Ainsworth (1963) 

Stroma stipitate borne on an elongated black sclerotiumn, club shaped with globose heads, \ 
perithecia immersed in the stroma; asci narrow, cylindrical 8-spored; ascospores thread like; 
septate. 

10 sp. Cosmopolitan. Parasitic on graminae and other hosts. Best known and econo- 
mically more important srecies Is C. purpuren, cause of ergot of rye and other grasses. 

01:e species recorded in Sri Lanka ander the name BalansielIa P. Heian. 

( 1 )  B. yulvinula ( B .  & Br.) Petch 
On Panicurn 

21. Epichloe (Fr.3 Tul. (Fig 19 a-c) 

Stroma sessile, effused, girdling the leaf sheath of grasses, bright coloured, at first beadng 
con;&; perit hecia jmmersed; ascivery long, cylindrical, K all persiste~t, 8-syored; spores septate, 
re~d!e-eha-g ed. 

8 species, widespread. Parasitic on a number of graminaceous hosts. One species. 
recorded in Sri Lanka. 

+ (1) E. cinerea B. & Er. 
On Eragrostis nutans 

22. Ustiluginoidea Bref. (Fjg 20a-b) 
C Stroma dark, irregulary spherical, effuse; perithecia immersed in the stroma; ascilo~~g and 

narrow, 8-spored; ascospores filiform, septate; dark conidial fructifications present in young 
slroxa; conidia dark arLd smutlike; one celled. 

5 species in ovaries of Grami~ae,  in the v.armer regions. U. virens infects the grains and 
cavses the disease called the 'false snmt of Rice'. On diseased grainthe fungus develops into a 
large velvety su olleri rcass, often bigger than the normal grain. This mass emerges through 
the glumes. 

One species recorded in Sri Lanka. 

( 1 )  U. virens (Cooke) Tak. 
On Oryza sativa 

23. Calonectria de Not. (Fig 21a-b) 

Perithecia superficial, scattered, brightly coloured, yellow or red and occur isolated or 
several together; ascospores hyaline, elliptical or fusiform, with more than one septurr . 

4 

50 SF. ~ i d e s g r c z d .  A few s~ecies grow on the bark ofdifferenttrees. A number of others 
develop as lly~errarasilcs of Melioln and other furgi (Hansford 1946). Cylindrocladiurn flori- 

L dcnrm Eokers 8t Sej  our is the im~erfect slate of Calonecrria kyotensis, and b found to cause 
die-t zc k in cl ove secdlir ge. (See Cylind~ oclrrdium) 



Plate VII Figs. 18 - 22 

a - sclerotium on a grass x l 
b - sclerotium with a pe~ithecial stroma, enlarged 
c - L.S. perithecial stroma x 40 
d - T.S. young sclerotium with conidia, enlarged 
2 - ascus and aswspores, much enlarged 

19. Epichloe typfaina 

a - perithecial stroma x 1 
b - T.S. stem and leaf sheath of a grass surrounded by-peritheia+sLroma x 40 
c - ascus and aswspores, much enlarged 

a - habit showing smutted and healthy paddy grains x 1 
b - conidia and mycelium x 400 

a - perithecium , enlarged 
b - ascospore, much enlarged 

22. Gibberella fujikwoi 

a - habit x 100 
b - macroconiQia and microconidia x 400 
c - section of a perithecium , much enlarged 
.d - ascus, much enlarged 
e - ascospore. much enlarged 

(Figs. 18 - 19 After Webster) 



Plate VII Figs. 18 - 22 



One species recorded in Sri Lanka. 

( I )  C .  voluiella ( B .  & Br.) Sacc. 
On Meliola 

2 4 .  Gibberella Sacc. (Fig 22  a-e) 

d Perithecia have a t ~ a s s ~ a ~ e n i  blue or violet colour ar;d form tufts oil llie stroniata, super- 
ficial; asci &spored; ascosFores light coloured, spindle-shared or oblong, morc than 2-ceUed 
often separatirg within the ascus; conidial states in the form-genus Fusarizlm. 10 species \. 
wjdes~read. 

G. fujikttroi (Saw.) Wollenw. (= G. moniliforme (Sheld) Winelard) causcs on seedlings 
and mature rice plants, a disease referred to as 'foot rot' and 'Bakanae disease'. Diseased 
seedlings become pale and thin and finally killed. In the field with mature plants, the most, 
collspicuous symptom is the appearance of tall and lanky tillcrs, which come into 'shot blade 
earlier than the rest ofthe crop bearing pale green flags. Conidialstate ofthis fungusis Fusarium 
rnoniliforme. G.fujikuroi (Saw.) Wollenw. is used forthe production of gibberellin and gibberellic 
acid. 

One s~ecjes recorded in Sri Larka. 

( 1 )  G .  fujikziroi (Saw.) Wolle~nv. 
On Ouyza saliva 

25. SIJtpocven Fries (Fig 23a-c) 
= Creopus Link 
= Mycocitrus Moller (Muller, E. and Von Arx. J. A.. 1973) 

Stroma sessile flat or cushion shaped, dotted withthe ostioles oftha completely immersed 
Y perithecia; asci ultimately 16-spored, part spores globose, hyaline or yellowish. Conjdial states 

belong to the form-genera Trichoderma and Gliocladium. 

One s~ecies recorded in Sri Lanka. 
.4: 

(1) H .  jecorina B.  & Br. 
On old Pyrenomycetes or polypores ...... P : 29 

One more species recorded in Sri L a n h  under the name Mycocitms Moller as: 

( 2 )  M .  hypocrellicola ( P .  Henn.) Hohnel 
On Arundinaria debilis ...... P : 30 

26. Mcrorectria Speg. 

Perithecia separate, with a single ostiole, innate or finally e m p e n t ;  asci 8-spored apara- 
physate; ascospores acicular-filiform, many-celled hyaline. 

3 species. S. Amer., Asia, Eur. 

1 species recorded in Sri Lanka. 
4 ( 1 )  M .  eugeniae Petch 

On leaves of Eugenia P : 30 

e 27. Nectria Fries (Fig 24a-c) 
= Lasionectria (Sacc.) Cooke fide Dingley (Ainsworth 1963) 



Piate VIlI Pigs. 23 - 30. 

23. Hypocvea sp. 

a - ascus x 500 
b - section of perithecia x400 
c - ascospores x 1000 

24.  Necfria sp. 

a - v. s. perithecial stroma , enlarged 
b - asci much enlarged 
c - ascospore , much enlarged 

a - peritheciurn x 5 
b - ascus x 500 
c - ascospore x 1000 

26. Psec~donectria sp. 

a - perithecium x 100 
b - ascospore x 500 

a - - section of perithecium x 30 
b - ascus x 500 
c - ascospore x 1000 

2 8 .  Melunospora sp. 

a - peritheciumxS0 
b - ascus with ascospores, much enlarged 

29. Sphaerostilbe repens 

Hevea root with bark removed to show the nlycelial strands x 1 j 10 
cross section of the cortex of a rhizomorph x 400 
groups of perithecia on a horizontal rhizomorph x 2 
perithecilun x 50 
ascus , enlarged 
ascospore, much enlarged 
group of conidiophores x 4 
conidiophore and conidia, enlarged 

30. Physalospora tucumanensis 

a - portion of a sugarcane leaf showing lesions on the midrib x 115 
b - acervulusx 100 
c - conidia and young conidiophores x 400 
d - mature conidia x 400 
e - section of a perithecium , enlarged 
f - ascospore x 1000 



Plate VIII Figs. 23 - 30 



Pzrithescia distinct, clusiered, or scattered, sosstimes proluced on a fleshy stroma that 
has previously borne conidia, clear coloared, usually red or orarlg3; a x i  cylindric or clawte, 
*$-spored; ascospores hyaline, elongated 1-septate. 

'2 50 species, cosmopolitan. Many speciqspa~tly parasitic on higher plants. - 

4 species recorded in Sri Lanka. 

N. dorcas ( B .  & Br.) Sacc. 
On a monocotyledoa 

(2) N. Iucida Hohnel 
On Acacia 

(3) N. pulcherrima 33. & Br. 
On Acacia and other leguminous trees 

(4)  -V'. striatospora Zimm. - 

On Theobroma, Albizzia ete. 

One more species recorded in  Sri Lmka and dzscribsd under the name Lasionectria 
(Sacc.) Cooke 

( 5 )  L. dothideicola Petch 
On Phylachora hibisci 

28. Neocosmospora E. F. Smith 

Perithecia as in Nectpia: asci cylindrical, 8-spored, uniseriate; spores globose or subglobose, 
brown. Conidial form, macroconidia of the Fusarium stagz and microconidia. 2-species 

b widespread, N. vasinfecta E. F. Smith and N. africana, common on plant debris in warmer areas 
occasionally infect roots of different crops causing wilt diseases. 

* 
,One species recorded in Sri Lanka. 

V 

(1) N. vasinfecta E. F .  Smith 
On Indigofera 

29. Ophionectria Sacc. (Fig. 25a-b) 

Pzritheciaresemble those of Necliia bnt coatainingloag cylindrical multiseptate aseospores, 
sometimes replaced by rod-like secondary spores. 

20 species, widespread. 

.3wo species recorded in Sri Lanka. 

(1) 0. muscivora Petch 
On moss on tree' trunks P : 31 

(2) 0. uredinicola Petch 
On Uredo on Arundinaria debilis 

30. Pseudonectria Seaver (Fig 26a-b) 

Perithecia scattered, superficial without a common hyphal mat, bright coloured, small; Y 

a c i  8-spored; ascospores hyaline, non-septate, elliptical. 



. . 5 species. Eur., Amer., Asia . . .  . .  : . 

T wo species recorded in Sri Lanka. 

(I) 2'. gigaspora (Cooke & Massee) Petch 
On Botryosphaeria inflata P : 31 

(2) P. tabacina (Ces.) Petch 
On an unknown fruit 

3 1. Hypomyces (Fr.) Tul. (Fig 27a--c) 
= Bresadolella Hohnel fide Clements and Shear (Ainsworth 1963) 

Perithecia gregarious on a common hyphal. web; asci bright,coloured 8-spored ; ascospores 
1 septate, elongated, pointed at each end. Conidial states in Cladobotryum and Sepedonium 
form - genera. 30 species, widespread. 

One species. recorded in Sri Lanka under the name Bresadolella Hohnel 

( 1 )  B. nigra Petch . . 

On Hypocrea 

32 .  Melanospora Corda (Fig. 28a-b) 

Perithecia scattered, superficial, subglobose with a long slender beak terminated by an 
ostiole which is surrounded by a ring of short hyaline bristles. Occasionally the beak may be 
greatly reduced and the genus is then to be separated from Sphaeroderma by the presence of the 
ostiolar bristles. Asci nsually &spored, soon disappearing; ascosporcs non-septate, dark brown 
or black. 

46 species. Widespread. 

Two species recorded in Sri Lanka. 

(1) M .  yarasitica Tu!. 
On Cephalosporiurn longisporuin 

(2) M. zamiae 
On fruits of Musa and Hevea 

33 .  Sphaerostilbe Tdasne (Fig. 29a-h) 

Perithecia occurring in clusters around a club-shaped structure which carries conidia,small, 
sub-globose to pear shaped, often collapsing when dry and then appearing cup shaped; smooth 
or finely warted, brightly coloured usually with orange or reddish tints; asci cylindrical 8-spored, 
at least at first; ascospores uniseriate, elliptical, 1-sepfate, hyaline or rarely becoming light brown. 
Conidial stage in the form-genus Stilbum. 

10 spp. widespread. S. repens Brok & Br. causes root disease in several cultivated plants, 
more especially on tea and rubber. Roots have a waterlogged appearance, and a peculiar 
'vinegar' smell. Bark is of a violet colous, and under the bark, thick strands of mycelium radi- 
ate in star fashion over the wood. 4 

One species recorded in Sri Lanka. 

( 1 )  S. Pepens B. & Br. 
On Camellia sinensis, Hevea aad other plants 



34.  Stereocrea Syd. 

Stromata erumpent - superficial, co~nposite, clustered like grapes; perithecia immersed 
.I in stroma; asci 8-spored, aparaphysate, ascospores elongated, clavate, many-celled, hyalinc. 

2 species, Pliilippine islands, Sri Lanka. 

?3 One species recorded in Sri Lanka. - 

(1) S. schizostuchyi Syd. 
On Art~ndinaria debilis 

35 .  Hyponectria Sacc. 
P:ritl~ecia eln5edded in leaf tissue, scattered, somewhat flattened, wall composed for the 

greater part of slender almost colourless hyphae, with a ring of dark brown angular cells around 
the ostiole; asci 8-spored; ascospores hyaline, non-septate. 

10 species. Widespread, on leaves. 

Three species recorded in Sri Lanka. 

(1) H. embeliae Petch 
On leaves of Embelia stiridflora 

(2) H. eugeniae Petch 
On leaves of Eugenia mabaeoides 

(3)  H.  memecyli Petch nom. nov. 
On Memecylon armbellaturn 

+ 36. LWyeluspernaa Syd. 

Pzritbeciurn i~amrsed  in the host tissue, around a collective ostiolu~n, asci inostly large 
with a chitirtoid pulvillus, thin membranc often with apical structures or thickeninqs; ascospartx 
transluscent, one-ce!!ed, ellipsoid, ovoid or fusiform. 

I species, in S f i  Larlka 

( I )  M .  tuntidtrm Syd. 
Cln midrib of Cocos ~aue[fera 

37. Penzphislium Mont 
== Seynesia Sacc. (Ainsworth 1963) 

Peritl~ecium ostiolate; asci Inmtly large, aimyloid portion a simple ring or a system of rings 
and in addition, often with a chitinous pulvillus, thin membrane; ascospores brown, 1-celled, 
Pusifor~n, with n~ucjlaginous appen?zges at both ends, germ pores not equatorial, ejected when 
mature. 

O a e  species recorded in Sri Eanka, lander the _name Sejuaesia as 

(I) P. iporxoeae S y d .  
O n  dpomoeu obscura 

35. P/tysalospora Niessl (Fig. 30a-f) 
C = Acantlaorlzynchus; = Beneckkiella: = Pseudoguignardia; 

= Psardophyssslo~~orn; = Trichophy~alospora (Muller, E.  Pt Yon Arx 5. A. 1 973) 



Plate IX Figs. 31 - 35 
. > .  . . . . . . . . . . . . . . . . . . . . . . .  . ;  . . 

31 .  Diatrype sp. 

a - perithecim x 10 
b - section of perithecia x 40 
c - ascus and paraphyses x 500 

fl 

d - ascospores x 1000 \ 

32, Diaporthe a - d 1). vexans 

a - 
b - 
d - 
e-h 
0 - 
f -  
g - 
h - 

. .  . : .  . .  
pycnidia, enlarged 
conidiophores, enlarged; c-beta coi~iidia, enlarged 
alfa conidia, enlarged 
D. bafatis 
beta conida, enlarged 
alfa conidia, enlarged 
asci , enlarged 
ascospore, enlarged 

33. Melogramma sp. 

a - habit x 5 
b - section of a stmma x 20 
c - ascus and paraphyses x 500 
d - ascosporex 1000 

34. Plugiostoma sp. 

a - habit, enlarged 
b - perithecium enlarged 
c - ascospore, enlarged 

35. Valsa sp. 

a - perithecial stroma breaking through a stem x 1/10 
b - section through a stroma of a, enlarged 
c - asci and ascospores, enlarged 
d - section through pycnidial stroma, enlarged 
e - condioptores sith young ronidia, enlarged 
f - mature conidia, enlarged 



Plate 1X Figs. 31 - 35 



Perithecia glabrous or setose with a fleshy wall formed under the epidermis, but are 0 t h ~ -  
wise devoid of covering; asci mosay large with a chitinoid pulvi!l11s, thin membrane often with 
apical structure or thickenings, presistent membrane; ascospores one-celled ovoid or elliptical, 

o hyaline or bright, ejected when mature. 

30 species. Widespread. P. tucumanefisis Syn. Glomerella tucurnanensis (Speg.) Am & 
Muller (conidial state Colletotrichum falcattknz), causes a highly destructive disease of sugar cane 

b - the Red Rot. It rots :he seed pieces, and underground parts of ratoon crops. It produces 
long red linear lesioils on the midribs of leaves. Diseased plants are recognised in thc field by the 
yellowing, shrivelling and dying of the upper leaves. \ 

363 species; Widespread. 

3 species recorded in Sri Eanka. 

( 1 )  P. adianthi Hijhnel 
On Adianthum 

( 2 )  P. cyperi Petch 
On leaves of Cypreus arenarizis 

(3) PA tucumanensis Speg. 
= Glomerella tucumanensis 
On Saccharurn offiinamm A : 230 

39. Diatuype Fr. (Fig. 3la-b) 

Stroma cushion shaped, discoid or forming a widespread crust, erumpent; cvery perilhe- 
cium has a separate neck to the surface; asci rather small, clavate, stalked, with a t.,ell developed 
apical ring in some species, 8-spored; ascospores sausage shaped, usually light brown. 

& 

50 species. Widespread. 

0 One species recordeC in Sri Lanka. 

( 1 )  a. conferta Petch 
O n  branches of Camellia sinensis 

40. Diaporthe Nitschke (Fig. 32a-h) 

Perithecia cluste~ed or scattered, but enclosed within widespreading blackened zones of 
the substrate, both above the lewl of the perithecial bodies and beneath them. These s.trornatic 
crusts appear as fine black lines when the substrate is cut at right argles to the surface. Peri- 
thecia small, black, commonly in small groups with their ostiolar beaks ernmpent together; 
asci clavate to cylindric - clavate, with a distinct apical ring-like thickening, freed from the 
perithecial wall and lying loosely in the cavity at maturity. Ascospores cyli~drlc-fusoid, with 
one approximately median septum, often slightly eccentric or curved, hyaline, -!vithout appen- 
dages. 

Diaporthe is a krge cosmopolitan genus and some species occu~ on a wide range of host 
plants. Most have conidial states belonging to the form-genus Phomopsis, characten'ised by 

C 

chambered pycnidia, embedded in host tissue and yielding innumerable fusiform hyaline conidia. 
Many also have a second conidial state the so called B-spore, thread like and often hooked like 
a walking stick. 

rl 

75 species especially Pa. Temp. 



Two species recorded in Sri Lanka. 

(1) D. citpi Wolf 
On grapefruit 

(3) B. heveae Petch 
On branches of ~ e v e a  brasiliensis P : 22 

a 
41. Melogramma Tul. (Fig. 33a-d) 

\. 
Perithecia inserted in a small but well developed stroma; asci clavate, short stalked; 

ascospores elongated, multiseptate, brownish but with the terminal cells colourless. 

15 species. Widespread. 

One species recorded in Sri Lanka. 

(1) M .  lobeliae Petch 
On Lobelia nicotian~olia 

42 .  Plagiostoma Fuckel (Fig. 34a--c) 

Perithecia immersed in tissue of leaves of hcrbaceous,stems, loag beaked, neck situated 
at one end; asci small, clavate, becoming loose; ascospores, septate and hyaline. 

4 species. Europe 

Syns. Chalcosphaeria, Gnomonina, Laesiadia Auersw. (non Kunth) (Muller, E. & Von Arx 1973) 

Three species recorded in Sri Lanka under the name Laestadiu Auerslv 

(1) L. jasmini Petch 
On leaves of Jmminum flexile 

( 2 )  .L. pertusa ( B .  & Br.) Sacc. 
On leaves of Dioscorea tbmentosa 

(3) L. traversi Cav. 
On Vanilla 

43. Valsa Fries (Fig 35a-f) 

Stro,ms rudim%ntary, a mere web of hyphae b3tween the perithecial necks; perit hecia clus- 
tered in srnntrgrox?~, flask shapsd, their long necks coavdrging and orurnpent tog:th er, usually 
in a s.nall grzy pad of stro natic tissue; aszi club-shaped with 8-s?orzs or less; ascoipo res sausage 
shaped, colo lrless. The pzrithecia are usnally przczeddd by a colidial stag: b:lo 1 ging to the 
form gznus Cytospora, characterised by chambered pjrcnidia irnnsrssd in th: bxrk a 1  d contain- 
ing innumerable, minute hyaline, sausagz shaped conidia which emerge in glutin03 s coils in 
damp weather. 

100 species. Cosmopolitan. 

One species recorded in Sri Lanlra. 

( 1 )  V.  tenebricosa Cooke 
On a spathe of a palm 



44. Caliciopsis Peck (Fig 36a-b) 

Perithecium mostly not immersed, b~tulifonn,~arasitio on Coniferae; asci evanescent oftep 
9 

spherical, clavate, mostly with stalk, ripening in succession; ascospores becoming free in'the 
cavity and often discharged in a slimy mass, small to medium size, one celled, ellipsoid; coloured.. 

10 species. Widespread. 
b 

One species recorded in Sri Lanka. 

(1) C. symploci Fitzp. . . . .  . 
O n  Symplocus obtusa P : 32 

45. Glomerella Spauld. & Schrenk. (Fig. 37a--f3 

Perithecia cespitose or more or less compound and immersed in a stroma, with  wlrlch they 
often form an evident hard cushlon; asci oblong to clavate, 8-spored, psrra~?hyses absent; spores 
oblong, usually slightly curved, one-celled, hyaline. 

5 species. Widespread. 

: G.-cingdata is .the-wa.ascigerous state of Colletotrichum gloeosporoides, Colletotrichum cofi 
feanzrm, Gleosporium mtisarum and that of GIoeosporium graminicola. , These and other species 
are parasitic on a large number of hosts. G. cingulata is responsible for the appreciable wastage 
of the harvested banana and chilli fruits. It causes unsightly blenlishes and a soft rot of the 
ripening fruit, the disease often described as 'anthracnose'. G. cingulata causes 'leaf spots' 
on leaves of many plants. G.  gossypii (conidial state Colletotrichum gosspyii) 

5 species recorded in Sri Lanka. 

(1) G.  cingulata (Stonern.) Spauld. & Schrenk, = Gnornoniopsis cingulate Ston. 
Conidial state Colletotrichum gZoeosporoides = VermicuIaria gloeosporoide~ 

On fruits of banana 
leaves of Ficus religiose 
leaves and flowers of Anthzrrium 

( 2 )  G .  gossypii Edgerton. 
On Gossypium 

(3) G .  musarum Petch 
On leaves of Banana 

(4)  G .  piperata (Stonem.) Spauld. & Schrenk. 
On Capsicum annuum 

( 5 )  G .  vanillae (Zimnl.) Petch & Ragun. 
On Vanilla 

(6) -G. tucumanensis (Speg.) V .  Am and Muller 
(conidial state Colletotrichum falcatum) 
On ~accharum officianarum A : 230 

0 

46. Ophiodothella (P.  Henu.) Hohnel 

i, 
Stromata dark,at least covered with a dark stromatic clypeus, develop within the host 

tissue; asci &spored; ascospores hyaline or when brown uniformly coloured, filiform. 



, " ..:'!i ;,. : :  , 

Plate X Figs, 36 - 3 9 .  .. . ;  

, .  . ! : . . .  . . .  . ;  ,,,, i ! ; :  

36. Caliciopsis sp. 

a - habit, enlarged 

b - ascus with ascospores and gzraphyses, much enlarged 

a - fruit rot on banana, much reduced 

b - acervulus on apple fruit x 400 

c 7 conidiu&x400 

d - conidium s&&ing septum during germination, enlarged 

f - ascus with ascospores enlarged, 

a - habit x 10; 

b - section perithecium, enlarged; 

c - ascus x SO0 

d - ascospores x 1000 

a - perithecium,enlarged 

b - paraphyses,ascus with ascospores x 500 
: . :  



Plate X Figs. 36 - 39 



(14) P. dhwaitesii (Berk.) Sacc. 
On Cyperaceous plant P : 34 

(15) P. tragiae (Berk. & Curt.) Sacc. 
On Croton klotzschianus P : 34 % 

(16) P. vanderystii Theiss. & Syd. 
On Panicurn plicatum P : 34 9 

(17) P. winklerisyd. ' 

On Paspalurn scrobicuIatum '\ 
5 more species recorded and described in Sri Lanka, under the name Cadacaurna Theiss. & Syd.  

(18) C. aspideum (Berk.) Theiss. & Syd; 
On Ficus parasitica 

(19) C. gracillimurn (Speg.) Theiss. & Syd. 
On Fimbristylis monostacltya 

(20) C.  infeotorium (Cooke) Theiss. & Syd. 
On Ficus infectoria P : 32 

(21) C. microcenturn (B. & Br.) Theiss. & Syd. 
On Ficus parasitica 

(22)  C. repens (Corda) Theiss. & Syd. 
On Ficus religiosa & Ficus toinentosa 

48. Rehmiodothis Theiss. & Syd. 
= Munkiodothis 

Stroma subcuticular, hemispherical, dark at least covered with a dark stromatic clypeus; 
ascocarp irn rimed in the s t r o n ~ ,  thin walled; asci with a thin persistent membrane; ascospores 
2celled, composed of a larger upper cell and a small basal cell; hyaline; paraphyses present. 9 

R. osbeckiae is parasitic on Melastomac eae . 

One species is recorded in Sri Lanka. 

(1) R. osbeckiae (B. & Br.) Theiss. & Syd. 
On Osbeckia virgata P : 34 

49. Sphnerodothis (Sacc. & Syd.) Shear 
= Ph~eoclzora Hjhnel fide Arx & Muller (Ainsworth 1963) 

Pzrithecium ostiolate, imrzersed in a dark carbouaceous stroma covered by a dark stro- 
rnatic clypeus, strorna developing within the host tissue; ascospores uniformly b r o w ~ ; r o ~ e ~ ~ d .  

f 2 species, especially warmer parts. 

One species recorded in Sri Lanka under the name Phaeochora Hohnel 

(1) P. calamigena (B. & Br.) Theiss. & Syd. 
On Calamus zeylanicus P : 34 

4 



, . 
50. Wallrothiella Sacc. 

Perithecia separate, glabrous, not beaked; paraphyses absent; ascospores 1 celled, hydine 
,r - sub hyaline. . , 

15 species. Widespread. 

(8 1 species recorded in Sri Lanka. 
. - 

_ .  .. . I . .  : . ., : .  . , , .  , . . . 

(1) E. episphaerica Petch 
On Aglaospora aculeata on , I 

Camellia sinensis P : 2 7  

5 1. Chaetosphaeria Tul. (Fig. 39a-b) . .. 

Perithecia often gregarious but wil hout a Stroma, more or less globose or pear shaped but 
not long beaked, superficial, smooth or hairy; asci cylindric-clavate; ascospores hyaline, u s u d ~  
1-septate. Conidial states in the form genera Catenularia, Chlorinlum and Srcrchybotrys. 

20 species. Widespread. 

1 species recorded in Sri Lanka. i 

(1) C. xanrhotricha (B. & Br.) Sacc. 
On the cuticle of some monocots P : 22 

1 .  

52. Ceratocystis Ellis & Halst. (Fig 40 a-f) 
= Endoconidiophora; = Grosmannia; = Linostoma; = Ophiostoma 
= RostrelIa (Muller, E. and Von Am 1973) 

5 8 

* 
Perithecia minute, bearing a very long slender beak, dark coloured; asci spherical, 8- 

spored, subglobose, becoming loose in a mucilaginous matrix within the perithecium, ~SCM 
wall not persistent, soon disappearing, liberating the ascospores which ooze out of the ostiole 

0 in a drop of mucilage; ascospores small, hpaline, 1-celled. 
, . .. . . , , . . . . . (. , . . ., , .. l . . . ..::. . .. . ". 

55 species, temperate. Many species are responsible 'for wood blueing, often associated 
with bark beetles. 

C. paradoxa cause 'stem bleeding disease' in arecanut, coconut and palmyrah, easily re- 
eognised by the presence of a reddish-brown,liquid which aozes through cr a c h  in the stem. 
The same fungus on pineapple, causes the 'base rot or heart rot' of Ihe suckers, white spots of 
leaves, and fruit rot, the base rot being the most destructive phase: On sugar cane C. paradoxrr 
causes 'Pineapple disease', where the central core of the stalk becdrnes black, breaking down, 
giving off an odour, resembling that of fresh pineapples. 

One species recorded in Sri Lanka. 
, > 

, ' I  

(1) C. paradoxa 
On Cocos nucifea 

, A I 64 Ananas comosus A : 192 
- Saccharurn officinarum - *!(> \ 

A : 192 
Areca catechu 
Borassus flabellifer 

53. ~nthostomella Sacc. (Fig 41a--c) 
E = Parantbostomolla;- = Myconeesia Kirs., = Phaeaqis Kirs., (Mder,  E. and 

Von Arx J. A. 1973) 



Plate XI Figs. 40 - 4-5 
1 - 

, . . . . . .  .., . ' . :..,:;:-'.j(:!: ;:.* i . i.:!.i.::::: . .  40. Ceratocystis , , , , . ..:, : ; : , , , ,, . ;% , 

, ... . . . . .  ' :  : 

. : : .  ;;: ,,. . ..., i . :  . , 8  .., . . .  . , .  . .  . , . .  , . 
a and b C. parcrdoxa 
a - conidiophore and conidia, enlarged .. . . . .  
b - branches with chains of chlamydospores , enlarged 
c- f C. piceae . . . . .  . .  . , .  . , , ,  , 

c - perithecium, enlarged 
. . .. . d - details of ostiole showing ring of setae, enlarged , .  . .~ , ' .  , , .  ,, 

c - conidial fructification bearing sticky mpss of ~pores~erilat'ged 
. . f - - .asci with ascospores, enlarged . . 

. . . . ,  . "  , 
41. Anthostomella sp. 

a - perithecium x 100 
b - asci and paraphyses x 500 
c - ascospoksx to00 

42. Hypoxyloiz sp. 
I 

P a - perithecial stroma habit x 114 

b - section of perithecium, enlarged I 

c - ascus and paraphyses, enlarged 
d - ascospores, enlarged 

43. RoseIlin ia \ , I  ! 

a - injury of a main stem of a tea bush, much reduced 
b-d R. arurotz 
b - conidiophores x 4 
c - group of perithecia x 10 
d - ascosporesx500 
e - R. bunodes ascosporex x 200 

44. Ustulina zonata 

a - fructification x 1 
b - cross section of fructification showing perithecial cavitie s r 6 
c - ascus and paraphyses , enlarged 
d - ascospores, much enlarged 

45. Xylurka th waitessii 

a - fructification x 1 
b - section showing perithecial cavities x 5 
c - section perithecium x 400 
d - paraphyses and ascus x 400 
.e - ascospores x400 





Aseocarp small, embedded single or in small groups in the tissues of herbaceous stems and 
leaves, usually surrounded by a small patch of dark mycelium, forming a thin stronla or 'clypeus" 
on the surface of the substrate; asci usually with an apical ring -like thickening; ascospores 

. dark coloured, non-septate, sometimes with a minute hyalir-c a r~erdage  or a gelatinous coat 
*- 

50 species. Widespread on dead leaves of many hosts. 

0. 2 species recorded in Sri Lanka. 

A. confluens Petch 
On petioles of a palm 

4.  dilatuta (B. & Br.) Petch 
On petioles of a palm P : 22 

54. J?ypoxylon Bull. ex Fries (Fig. 42 a-d) 

Perithecia globosc to slightly flask shaped, clustered in a common strona bhich may have 
a black, brown, reddish, or even M hite surface and nay vary in shape from a hemis~herical cush- 
ion to a thin spreading crust; ascospores elliptic-fusjform to bean shared, dark brown, non sep- 
tate with a distinct colourless furrow on oce side. The ostioles may open flush \x,irh the surface 
of the stroma, appearing only as minute pores, or may protrvde above it, as  mall yapillae. 

Conidial states in Nodulisporiunt and Genict~lispo~ium 

P 00 species. Widespread. 

Two species recorded in Sri Lanka. 

(1)  H. olivaceum Petch 
On a stem of Manggern indica 

(2) H. vestituivt Petch 
On a stem of Camellia sinensis 

55. Rosellinia de Not. (Fig43 a--e) 
= Pleosporosis; = Sphaeropysxis (Muller, E. and Von Am J. A. 1973) 

Perithecia almost superficial, subglobose, papillate, sub-carbonaceous, black, glabrous or 
hairy, or seated on a velvety subiculum; asci 8-spored, spores 1 celled broadly ovate or elongated 
and c~qnbiform, brown with or without hyaline appendages; paraphyses present. 

100 species, widespread. Some species are destructive root parasites. R. arcuafa aad R. bmodes 
causes root rot called the 'Black root disease' of Tea and other tropical crops. The disease 
can be recognised by black strands of mycelium more or less wooly in appearance on the surface 
of the root, turning black through giey and the star like patterns of interwoven hyphae between 
the bark and the wood. 

2 species recorded-in Sri Lanka. 

(1) R. arcuata Petch 
On roots of Camellia sinensis, Cinnamomum camphors. 

Erythrina, Grevillea robusta, Panax fruticomm, 
Synzplocos obtusa etc. P : 25 

Eryth~ina lithosperma, Tephrosia vogelu T. R. I. 
Pamp 2/66 



( 2 )  R. bunodes. (B. , & Br). . .  . . . . 
On Camelliu sinensis, ~ e v e a , - ~ r t o c a v ~ u s  integer B : 26 

56. Ustulina Tul. (Fig. 44 a--d) 

Stroma effuse, hollow; perithecia large, globos.: to slightly flask shaped, ostiolate, clust- 
srzd in a conmonstroma which may have a black brown,reddish or even white surface and may 
vary in shape from a hemispherical cushion to a thin spreading crust on bark; asci cylindric to 4 
clavate; spores large, elliptic, fusiform to bean-shaped, dark brown, I-celled with a distinct 
colourless furrow down one side. '\ 

5 or 6 species, widespread. U. deusta causes a root disease in  Tea and Rubber, which is 
sometimes called 'charcoal rot'. The disease can be readily recognised by the large white or 
brownish white, fan shaped patches of naycblium on the wood surface and the presence of black 
double lines which run parallel to each other and travarsing the wood. The nane 'charcoal 
rot' is derived fro= the charcoal like nature of the frucfifications which are often found at the 
collars or main stem of diseased bush. 

One species recorded in Sri Lanka . 

(1) U. cleusta (Fr.) Petrak 
(Syn. U. zonata) 

On roots of Camellla sinensis 
Cirrus, Hevea and many other woody plants P : 27 

57. Xylarfa Hill ex Grev. (Fig. 45 a-e) 

Stroma more or 14s~ stalked, cylindrical to fusiform, sometimes forked, black or nearly ro 
but sometimes partly covered with llght coloured conidia, when immature, perithecia in a single 
layer usually inserted beneath a black crust, in a few species superficial, flesh of stroma usually 
white; asci, large, cylindrical to fusoid; ascospores elliptic-fusiform-pear shaped, dark .brown 
1-celled . 

100 species, cosmopolitan. Commonly saprophytic, X. thwaitesii causes 'black root dis 
ease' i n  r~bbzr .  The diseased roots are first noticed by the presence of stag-horn like fructifi- 
catibns, ash coloured at the start, turning black later on. 

One syxies recorded in Sri Lanka. 

( 1 )  X. thwaitesii Berk. & Cooke apud Cooke 
On Xfevea brasiliensis 

58 .  Rhopographella (P. Henn.) Sacc. 

Stromata yellow, erumpent; perithecia 1 mln diameter, 2-3 in a strorna, ostioles not very 
prominent; asci broadly clavate to oval, 4-spored; ascospores hyaline 3--celled. 

Onc species recorded in Sri Lanka. 

( 1 )  R. ochlandrae Petch . . 
On Ochlandra stridula P : 35 

44 



The asci are bitunicate. Ascocarp is an ascostroma with the asci individually and irregu- 
*: larly distributed in the stromal tissue or grouped in locules; the ascostrom.a then becomes a pere- 

thecioid or less commonly an apothecioid, pseudothecium. The pseudothecia are separate, 
grouped on a common basal stroma in which they are more or less immersed, or else they are 
completely immersed and appear as unwalled locdes in a niultilocular stroma. Ascocarps 

43 may be entirely superficial, erumpent or immersed in the substratum. The centrum is compo- 
sed of asci interspersed with persistent psecdo~ararhyses or of fasicles of a~ararhysate asci in 
disintegrating centrum tissue. Perethecioid forms have ostioles. Apothecioid forms open by \ 

splitting. Usually the ascospores are septate. Loculoascomycetes appear as superficial epiphy- 
tes, parasites, or hyperparasites of superficial fungi a r d  insects, as infernal parasites fruiting on 
green leaves and stems, as parasites fruiting on dead leaves and stems and as saprophytes. 

KEY TO THE ORDERS OF THE CLASS LOC~OASCOMYCETES 

1.  Ascocarp dimidiate-scutate; with inverse basipetal development HEMISPHAERIALES 
Ascocarp not dimidiate - scutate; with acropetal or centrifugal (P.58) 
development ...... 2 

2. Asci singly and i rregularly distributed in the tissue of ascostroma MYRIANGIALES(P.45) 
Asci grouped in locules in a pseudothecium; 
pseudothecium separate or grouped in a stroma ...... 3 

3. Asci interspersed with psecdoparaphyses 
Ascj not interspersed \with pseudopa,raphyses 

...... 4 
'DOTHIDEALES (P.46) 

4. Pseudothecia perithecioid PLEOSPORALES (P.42) 
Pseudothecia apothecioid HY STERIALES (P. 58) 

c. 

ORDER MYRIANGIALES 

Ascocarps intra- or sub-epidermal and are only partidy e m p e n t .  They occur in the 
f .  form of extensive crusts on Iarge to small, pulvinate. sub-globose or discoid ascostromata. Asci 

are globose, individually distributed in the parenchymatous tissue of the ascostroma. Ascos- 
pores phragmosporous (spores with transverse septa). They are epiphytes? parasites or hyper- 
parasites on superficial fungi or scale insects on living leaves. These fungi are nlostly tropical 
or sub-tropical. 

XEY TO THE GENERA OF 733J3 ORDER MYRIANGIALES 

1. Thallus a globose or lobed body of tordoid hyphae in a 
gelatinous matrix 
Thallus a mycelium 

2. Ascocarp superficial 
Ascocarp permanently innate 

A tichia 
2 

(59) 
...... 

Zukaliopsis (61) 
ElsinoC (60) 

59. Atichia Flotow (Fig. 46 a--c) 

a Thallus usually lobed; asexual propagules triangular, branched structures resembling 
staurospores, formed in the cavities in the thallus. Asci broad, clavate, embedded individually 
in a single layer in the periphery of the thallus; ascospores 1-septate, hyaline- ale brown; sapro- 
trophic in insect secretions on leaves and stems. 5 s~ecies, especially warmer parts. 

a 

1 species recorded in Sri Lank. 



(1) A .  mtllardeti Racib. 
On Cinnamomum loureiri, 

Euryq japonica and Scoloyia ccvassipes 
. . 

60. Elsinoe Racib. ( ~ i g ;  47 a-f) & 

Ascocarp innate, intra-or sub-epidermal, partially erumpent at maturity, containing locules 
at  various levels eash with a single ascus; ascosporzs 3-septate with longitudinal septa in some 
cells, hyal'lne to yellowish, covered with a gelatinous substance. When covered with a drop 

4 

of water ascospores produce short sterigmata on which conidia are borne. 
\\ 

Mycelium resulting from this forms a subcuticular stroma on which aczrvuli produce conidla, 
embedded in gelatinous matrix. Conidial state is in  the form-genus Spkaceloma- conidia hydine, 
1-celled, ovoid- oblong. 

40 species, especially warlner parts. Elsinoe fawcettit Bitanc and Jenkins, causes serious damage 
to Rough lemon, a variety of citrus popularly used as a root stock in Ceylon. The disease is 
described under the natns of 'citrus scab' resulting in scab lesions on leavzq, twlgs, and fruits. 

3 species are recorded in Sri Lanka. 

( 1 )  E. canavaliae Racib. 
On Canavalia ensiforrnis 

( 2 )  E. ~fawcetti8 Bitanc and Jenkins 
On Citrus P : 32 

(3) E. theae Bifanc and Jenkins 
On leaves of Camellia sinensis 

61. Zukaliopsis P. Henn. 

Ascocarp superficial, submembranous, dark; inycelium effuse; a x i  sub-ovoid, 8-spored; 
ascospores cylindrical - oblong, many septate, muriform, hyaline. C 

1 or 2 species, S. America. 

One species recorded in Sri Lanka. 

(1). 2. heveae Petch 
On Hevea brasiliensis 

ORDER - DOTHIDEALES 

Losuloasco n ycztes producing fascicles of aparaph ysate, obdavate to short cylindrical asci 
in very small, ostiolate, spherical lo~ules in multiloculate, pulvinate to crustose ascostromata 
or in sad1 perithecioid pseudothecia. These fungi are comaon and widely distributed on dead 
leaves and stems. Many that mature on dead leaves cause leaf - spot diseases with which 
their various conidial states are associated. A few produce mature pseudothecia on green 
leaves or stems or in necrotic lesions on living leaves. 

E Y  TO THE GENERA OF THE ORDER DOTHnlEALES 

1. ' Asci arising individually; paraphyses present 
Asci arising in fascicles; paraphyses absent 



2. Ascospores 1 - septate 
Ascospores many - septate 

Trichothyrium (62) 
Chaetothyrium (63) 

3. Pseudothecia perithecioid; asci grouped in fascicles ...... 4 
Pseudothecia apothecioid; asci in a continuous flat disc Dothiora (70) 

4. Pseudothecia on a superficial mycelium m mbiculum 
b Pseudothecia not as above 

5. Ascospores 1 - celled 
Ascospores many - celled 

6.  Ascospores 1 - septate 
Ascospores many - septate 

7. Pseudothecia on or in a stroma 
Pseudothecia not on or in a stroma 

8. Stroma immersed in the substratum 
Stroma not immersed in the substratum 

9. Paraphyses present 
,Paraphyses absent 

Dimerosporina (71) 
...... 5 

...... 8 
Mycosphaerella (67) 

Placostroma 
Euryachora 

62. Trichothyrium Speg. (Fig. 48 a 4 )  

Mycelium forming membranous bands of parallel hyphae; ascocarp lenticular, composed 
of upper and lover, radiately structured plates fused at the periphery, arising from the surface 
of the superficial mycelium or at the tip of a single stalk hypha; asci semiprostrate with their 
tips directed toward a porein the centre of the upper plate; ascospores usually I-septate, hyaline. 

Y 

12 species, warmer areas. 

A- 1 species recorded in Sri Ladca. 
-+.A 

(1) T. mterophorum (B. & Br.) Hohnel ' 

On Panicum 

6 3 .  Chaetothyrium Speg. (Fig. 49 a-b) 
= ZukaIia Sacc. fide Theiss.. & Syd. (Ainsworth 1963) 

Mycelium usually scanty, bearing erect dark bristles; ascocarp globose, dark, covered 
by the mycelial mem5rane; asci 8-spored; ascospores hyaline, many septate, ellipsoid-cylinh 
rical. Ectocommensals on the cuticle of vascular plants. 

12 species, warmer parts of the world. 

1 species recorded in Sri Lanka and described under the name Zukalia Sacc. 

(1) 2. rubi Petch 
On Rubus molakccantks P : 35 

Q 

64. Euryachora Fuckel (Fig. 50 a--c) 
= Oligostroma Syd. (Ainsworth et. al. 1973) 

Q Stromata sub-cuticular or sub-epidermal, cushion shaped, black, containing small locules 
with few asci thick-walled; ascospores hydine, 1-septate. 



Plate XII Pigs. 46 - 51 

a - thallus, enlarged 
b - section of the thallus through ascigerom cushion, much enlarged 
c - propagules, enlarged 

47. Elsinoe sp. 

a - habit on twig, x 1 
b - portion of acervulus on twig, enlarged 
c - conidia ,much enlarged 
d - ascocarp, enlarged 
e - asci,enlarged 
f - ascospores, much enlarged 

a - habit x 1 
b - a portion of a enlarged 
c - mycelium showing ascostroma, enlar'gect 
d - section of the ascostroma,enlarged -' 

49. Chaetothyrium sp. 

a - habit x 5 
b - ascus with ascospores, enlarged 

50. Euryachora sp. 

a - .habit x 1 
b - perithecia x 10 
c - ascus with aswspores, much enlarged 

5 1 . Guignardia bidwellii 

a - pycnidium enlarged 
b - conidia, enlarged 
c - ascocarp, enlarged 
d - ascus, enlarged 
e - ascospores, enlarged 



Plate XI1 Figs. 46 - 51 



PO species, temperate. 

1 species recorded in Sri Lanka and described under the name Oligostroma Syd. 

(1) 0. strychni Petch 
On Strychnos benthami 

01 65. Guignardia Viala & Ravaz (Fig. 51 a--e) 

'\ 
Ascocarp innate, separate, lenticular, ostiolate, usually with a projecting mouth, rnem 

branous; asci arising from the base of the locule; &spored, short stalked, clavate; ascospores 
elongated, 1-celled, hyaline; paraphyses absent. 

100 species, widespread. G. camelliae (Cooke) Butler ex Petch, causes minute crater-like spots 
on living leaves of Camellia sinen&. 

.3 species recorded in Sri Lanka. 

(1) G. camelliae (Cooke) Butler ex Pet& 
On Camellia sinensia 

(2) G. heveae Syd. 
On Hevea bradlien& 

(3) G. opuntiae Petch 
On Opunria dillenii 

66. Microcyclus Sacc. (Fig. 52a) 
I. 

Stroma erumpent from deeper in the substrate, putviaate with immersed locules; ascocarp 
perethecioid, opening by an apical ostiole whhh b frequently lined with paraphyses; asci grouped 
in fascicles; ascospores 1-septate, hyaline. 

4 species. Tropical. 

1 species recorded in Sri Lanka. 

(1) M. walsurae Syd. 
On Walsura piscidia 

67. Mycosphaerella Johanson (Fig. 53 a-i) 
= Sphaerella (Fr.) Rabenh, (Ainsworth 1973) 

Ascocarp perithecioid, membranous, sub-globose or depressed, immersed in the host tissue 
or bursting through, usually black; asci often ventricose, 8-16 spores; ascospores elongated, 
1-septate, hyaline; paraphyses absent. Conidial states may be Ramularia, Ovularia, Cercospora, 
Phyllosticta, Ascochyta, Septoria or Pibleospora. . . 

+ 
500 species or more, cosmopolitan causing 'leaf spots' on a number of plants both cultivated 
and wild. M. camelliae Petch on tea; M. fragariae on strawberry; M. gossypina on Gossypiurn, 
in Sri Lanka, this disease is associated with the conidial stage of the fungs - Cercospora gossy- 

a pina; M. musicola on Banana, in Sri Lanka, this is associated with the conidial stage of the 
fungus-Cercospora musac. 



PI ate XIII Pigs. 52 - 58 

52 .  MicrocycIkv sp. 

a - V.S. ascocarp, enlarged 

cluster of conidiophores {Cermporo n n w )  ,-d 
conidia, enlarged 
i, M. fraguriae 
leaf spots on infected leaf x 1 
cluster of conidiophores ( Ramakwia tcrbmi), enlarged 
conidia , enlarged 
ascocarp, enlarged 
section through ascocarp, enlarged 
a scu s, en lqed  
ascospores, enlarged 

54. Plmostroma sp. 

a - V.S. stroma, enlarged 

5 5 .  Sphaerulina taxi 

a - section perithecium , enlarged 
b - ascus with ascospores,much enlarged 
c - ascospore, much enlarged 

56. Dothiora sp. 

a - habit, enlarged 
b - ascus with ascospores, much enlarged 

57. Lizonia sp. 

a - habit x 1 
b - ascus tip with ascospores, math enlarged 

'58. Parodiella sp. 
I .  

a - section ascocarp, much enlarged 
b - ascospore, much enlarged 



Plate XI11 Figs. 52 - 58 



4 species have been recorded in Sri La*. . .  I 

, .  . . . ..(; ." ':'; ( 1 )  M .  camelliae Petch 
.: . On Camellia sinensis . , P : 25 

( 2 )  M .  caricae Syd. 
On Carica papaya P : 25 

(3) M .  citrullina (C.  Q1 Sm.) Ctr09senb.~ 
On Luffa acutangula P : 25 \ 

(4) M .  erythrinae Koord. 
On Erythrina lithosprma P : 25 

In addition 12 more species have been rec0rded.h Sri Lanlra and described under 
the name Sphaerella as: 

-(5) S. citricola McAlp. 
On Citrus limomum 

. . : . ; : :  , - (  
. . 

< . ,  ..': !' 

46) 0. cleidii ( B .  L ~ r i ) '  S-. ; . . . . 
On Cle'idioi. , . . : .  . . . . i .  

(7) S. crotalariue Petch 
On Crotalaria striata 

.(8) S. depazeiformis (Auersw.) Ces. 8c de Not. 
On Oxalis corniculata P : 26 

(9) S. fragariae (Tul.) Sacc. 
On Fragaria vesca 

.:(lo) S. gastonis Sacc. . . 
. ! ' I .  . 

On Cocos nucifera . ,  . .  
. . 

(11) S. heveae Petch 
On Hevea bfasiliensis 

<(12) S. lobeliae Petch 
On Lobelia nicotianifolia 

(13) S. rosigena Ell. & EV. 
On Rosa (cult) P : 26 

(14) S. senecionis Petch 
On Senecio scandens, , , P : 26 

(15) S. spinicola Ell. & EV. 
On spines of Rosa (cult) 

. (16) S. vernoniae Petch 
Od vernonia . hooke~iana 

68. Placostroma Theiss. & Syd. (Fig. $4a) , 

Stroma dark, persistently innate f0rming.a clypeus with the epidermis; ascocarp sunken ,- in the stroma and reduced to polyascus lbouleS with ostioles; ascw cylindrical, 8-spored, with 
, paraphyses; ascospores hyaline, 2-celled* 



1 species recorded in Sri Lanka. 
, .  , , . 

(1) P. eleftariae (B. & Br.) Theiss. & Syd. 
. . . . .  . .. , : On Amomum floribundum . .. ' ' P : 3 4  3 

69. Sphaevulina Sacc. (Fig. 55 a--c) 

Perithecia minute, usually black, more or less globose; asci relatively large, often vtnhi.. 6p 

~eose, without pseudoparaphyses; ascospores many-septate, hyaline or nearly so: 
\ 

40 species, widespread. 

1 species recorded in Sri Lanka. .*. " 

( 1 )  S. mappiae (Petch) Bond. ' 
I c '  

On Mappia ovata. P : 34 

70. Dothiora Fr. (Fig. 56 a-b) 

Perithecioid ascostroma embedded in the substratum, which they rupture intmlobes, while 
they themselves dehisce by irregular fissures. Asci club shaped, 8-spores; ascospores hyalinc 
or yellow, mulfiseptate, club-shaped or spindle shaped; paraphyses never present. 

10 species, especially temperate. 

1 species, recorded in Sri Lanka. ' ! *  1 : -  < , 

(1) D. symploci Petch 
On Symplocus specata P ; 32 

71. Dirnerosporina Hijhnel 

Mycelium in a single layer, consisting of brown exhy-phopodiate hyphae, frequently agglu- 
tinate into a membrane. Erect setae and short stipitate pycnidia present. Perithecioid asco- i 
carp fleshy, membranous, ovate with papilla and pore, glabrous, seated on: a short erect stalk on,, 
the mycelium. Paraphyses indistinct. Asci ovate, up to 8-spored, spores hyaline to yellowish 
1 septate. Perithecial wall of several layers of parenchyma. 

3 species in Sri Janka, Philip. , 

1 species recorded in Sri Lanka. . . .~ . 

(1) D. amhmi (B. & Br.) Hohnel 
On leaves of Amomum P : 32. 

ORDER PLEOSPORALES 

Pseudothecia r n i d d l ~ i z e d  to large, perethecioid, containirg cyljr drjc a1 a ~ c j  srr c rp  per- 
sistent pseudoparaphyses. Pseudothecia are solitary but may begregarious or seated on a basal 
stroma in which they are partially immersed. Ascospores are commonly ph~agmosporous 
(spores with transverse septa) or dictyosporous (spores with transverse and longitudinal septa). 
Some genera cause 'leafspot'and'blight' diseases with which their conidial states are associated. L 

* " 1  

KEY TO THE GFNERA OF THE ORDER &OSI&~~LES ' 

- .  
'1. Pseudothecia small; superficial on green i e w S  or stems . ... 2 a 

' Pseudothecia middle-sized to large; on dead s tem .. ... 6 



Pseudothecia superkid, arising on a suparficid mycelium 
Pseudothecia erumpent or immersed, or if superficial not on a 
superficial mycelium 

Pseudothecia immersed in the substrate 
Pseudothecia not immersed in the substrate 

Ascospores 2 - celled 
Ascospores 3 - celled 

Pseudothecia superficial on a superficial mycelium or stroma 
Pseudothecia erumpent from beneath the cuticle or epidermis 

Ascospores 1 - celled . . 
. . 

Ascosporis many - celled . . ' .. 
. . , . -  , 

Parasitic on licheils 
Parasitic on vascular plants 

. . 
Ascospores 1 - septate . . .  :. 

Ascospores many-septate 

9. Ascospores acicular or thread~shaped 
Ascospores not acicular ,or-$bread shaped 

Venturia 
DermatoAis  . 89 
Parodiella ('3 
Rosenscheldiella (7 ) 

10. Ascospores with a deep constriction in the middle, with a swollen 
cell above and below Ophiobolus 
Ascospores of uniform diameter, lacking deep constriction and 

(82) 

swollen cells ~ochliobolus (78) 

11. Ascospores large with conspicuous gelatinous sheath Massaria 
Ascospores small, lacking a gelatinous sheath 

(8") 
Nodulosphaeria (81) 

72. Lizonia Ces. & de Not. (Fig. 57 a-b) 

Perithecia gregarious, free on a dark colonred mycelium, smooth; asci large, cylindric - 
clavate, &spored; ascospores 1-septate, yellowish brown; parasitic on mosses. 

1 species, Europe. 

1 species recorded in Sri Lanka. 
' 

. . 

(1) L. orhis (Berk.) Petch. 

On leaves of Litsea zeyluniq P : 24 

73.  Dermatodothl Racib. 

Ascocarp multiloculate with irnn3rsed locules, maturing 04 living leavcs, intercuticular 
or epidermal; shield radiate at least at margins; agci paraphysate, 8-spored; ascospores brown, 
3 celled. 

2 species, Java, Sri Lanka. 

I ' s h i e s  recorded in Sri Lank. 



(1) 1). zeylanica Syd. 
, On leaves of Sympfocus ohm . P : 32 

S. elegans and S. iatiflora. 

74 .  Parodiella (Speg.) Theiss. & Syd. (Fig. 58 a-b) -* 

Ascocarp dark, large, thick walled, borne single on a broad Stromatic base arising froma 
hypostroma; ascospores 1 septate, large brown faintly, striate. 

P 

1 species on leguminssae. Widespread. 

1 species recorded in Sri Lanka. . . 

(1) P. perisporioides (Berk. & Curt) Speg. 
On Crotalaria, Desmodium and Indigofera. P : 33 

75. Rosencheldiella Theiss. & Syd. 

Perithecia superficial without true astiole; free on a basal innate-erumpent stroma; asci 
basal, fasciculate, 8-spored, aparaphysate; ascospores 1-septate, hyaline; conidia unknown. 

4 species. Tropical. 

1 species recorded in Sri Lanka. 

(1) 3. eugeniae Petch 
On Eugenia subavenis P : 35 

7k. Venturia Sacc. (Fig. 59 a-h) 
= Phaeosphaerella Karst. ~i-orth 1963) 

Ascostroma innate in the host tissue, sub-epidermal or sllbcuticular, ostioles papikite .; 

with dark hairs or setae especially around the ostioles. Asci usually rather small but without a 
massive apical thickening and are interspersed with pseudoparaphyses at laast in the ripe asco- 
carp. Ascospores at first colourless or pale green, they change to olive brown or greyish-green . 
rarely dark brown at maturity, 2 celled, septum little displaced from the middle so that one cell *: 
is longer than the other. Conidiophore often develop from a sub epidermaI or sub cuticuIar 
strorna, push through the surface where they prodbce co-nidia. Conidial stages in the form genus 
Spilocaea and Fusicladium. Conidiophore~ 1 celled, short. Conidia dark, 2 celled (1 celled may 
be present) broadly ovoid to pyriform or angled and pointed with a truncate base. 60 species. 
widespread. The most injurious fungus attacking the apple tree in V. inaequalis causing 'apple 
scab', in many instances rendering unsaleble from half to the entire crop, in addition to the injury 
caused to the tree. The conidial state of the fungus is called. Spilocaea pomi Fr. (= S. dendri- 
icu m; = Fusicladium pomi; = Helminthosporium pyrorum) 

1 species recorded in Sri Lanka. 
I .,.....I . , . 

(1) 'V. inaequalis (Cooke) Winter 
On Apple. A : 213 

In addition one more species has been recorded in Sri Lanka and described under 
the name Phaeosphaerella Karst. 

( 2 )  P. theae Petch 
On leaves of Camellia sinensis P : 25 

The fungus results in the formation of numerous irregular holes, usually small, in 
the leaf. 

s4 



77. Boiryosphaeria Ces. & de Not. (Fig. 60 a-b) 
= Desmotascus Stev. fide Arx & Muller (Ainsworth 1963) 

-9 Perithecia globose, scattered or aggregated in large or smalI cushion like stromata, ostioles * 
papillate; asci clavate, with numerous paraphyses; ascospores hyaline or nearly so, non-septate, 
usually averaging over 18/U long. 

o 20 species, widespread. 

6 species recorded in Sri Lanka. 

( 1 )  B. agaves (P. Henn.) Syd. 
On Yucca gloriosa . ..-. . P : 22  

( 2 )  B. erythrinae Petch 
On stems of Erythrina lithosperma P : 22 

(3) B. inflatt Cooke & Massee 
On CeckPella toona P : 22 

(4) B. microspora Petch 
On old stems of Camellia sinensis 

(5)  B. theicola Petch 
On branches of Camellia sinensis 

(6) B. vanillae (Stonern.) Petch & Rangun. . , . . 
On Vanilla P : 22 

In addition to this 3 more species have been recorded and described in Sri Lanka 
under the name Desmotascus Ster. 

(7) D. cinnamomi $etch 
On  stems of Cianamomunz zeylrmicum P : 22 

(8) D. cocoes Petch 
On leaves of Cocos nucifera P : 22 

(9)  D. :zeglectus (Petch) Petch 
On living branches of Camellia 

78.  Cochliobolus Drechder (Fig. 61 a-f) 

Ascostroma usually solitary but may also be in groups, seated on a basal stroma; asco- 
carp perithecium-like, erect with apical round ostiole, black, beak not compressed, setae absent; 
ascl cylindrical aaong persistent pseudoparaphyses which arise near the upper end of the cavity 
and grow doxnwards; ascospores hyaline, filiform with numerous but often inconspice~ous 
septa, without germ slits or pore, no deep constriction and swollen cells, of uniform diameter 
more or less sgirally coiled within the ascus. Conidial stages as in the form-genus Helminthos- 
poriun. Co iidio~hores short,septate,sim~Ie or sparingly branched bearing conidia successively 

B on nea7 g r o ~ i n g  tips; geniculate at points bdow the colidia; conidia dark, typically containing 
more than thrze cells, cylindrical or ellipsoid, sometimes slightly curved or bent, ends rounded. 
Parasitic on grasses and cereals. 7 species, especially warmer areas. Disease called 'Brown 
spot of rice' resulting in a seedling blight, brown-red spotting of the leaves, black spotting of the . glumes' and s3vere damage to the kernels is caused by C.  miyabeanus, the cormidial stage, being 
Helminthosporium oryzae 



Plate XIV Pig . 59 - 62 

5 9. a-g Venturia inaegualis 

spots on apple leaf x 1 
conidial form of fungut on apple fruit x 1 
section of tissue showing cluster of conidiophorc, enlarged 
conidiophbres x 400 
mature conidia x 400 . .. 
section of ascocarp x 400 
ascus with ascospores, much enlarged 
PhaeosphaereNa injury on tea leaf, habit 

a - habit x 1 
b - ascus with ascospores,m~ch enlarged 

a - spotted paddy grains x 1 
b - spotted paddy leaf x 1 
c - conidiophores, much enlarged (Helmintharponponwn oryzae) 
d - conidia, much enlarged 
e - ascocarp embedded in the leaf, enlarged 
f - ascus with ascospores, much enlarged 

62. Didymosphaeria sp. 

a - habit x 1 
b - asci with ascospores, much enlarged 



Plate XIV Figs 59 - 62 



'1 species recorded in Sri Lanka. 

4 
( 1 )  C .  miyabeanus 

On Oryza sativa 

79. Didymosphaeria Fuckel (Fig. 62 a-b) 

0 
= Phaeodothis Syd. fido Scheipflug (Ainsworth 1963) 

Perithecia scattered, immersed, subgIobose, dark coloured, sometimes associated with \ 

slight development of a clypeus around the ostiok: asci 8-spored; ascospores uniseriate, 1- 
septate, brown. 

100 species, widespread 

1 species recorded in Sri Lanka. 

(I) D. theae Petch 
On branches of Camellin sinen& 

In addition two more species have been recorded in Sri Lanka and described under the 
name Phaeodothis Syd. . . 

( 2 )  P. isachnes Petch 
On Isachne kunthiane 

(3) P. sparsa Petch 
On Acacia caesia 

4 80. Massaria de Not. (Fig. 63 a--d) 
= AgIaospora de Not. 

Ascostroma perithecium-like, immersed in bark, sometimes cIustered and surrounded by a 
@ rudimxtary stroma, pseudoparaphyses absent; asci large, thick walled; ascospores very large, 

brown, many celled with a thick hyaline gelatinous coat or sheath. A weak parasite. 

30 species, widespread 

M. aculeztz de N3t. tames the disease described as 'thorny stem blight' in tea, readily recognised 
by the black thorns which are produced on the dead branches. These thorns are the tops of the 
fruiting bodies of the fungus. M. thiecola Petch causes gradual death of upper parts of the tea 
bush, branch by branch, often accompanied by the production of new shoots at the collar. 

2 species have been described in Sri Lanka. 

(1) M. aculeate de Not. 
On Camellia sinensis 

(2)  M .  thiecola Petch 
On Camellia sinensis 

r; 8 1. Nodulosphae~ia Rabenh. 

Ascostroma scattered, immersed or becorning superficial by shedding of the host tissue, 
globose to conical with well developed ostioles and beak; asci thick walled, 8 spored; ascospores 

Y usually somewhat fusiform with 2 to many cross septa, usually yellowish to yellowish brown, 
1 cell in  the upper half of the ascospore distinctly broader than the others. 



This genus comprises most of the species traditionally placed in Ophiobolus (Ainsworth 
et a1 1973) 

8 2 .  Ophiobolus Riess (Fig. 64 a--c) Y 

Perithecia immersed mainly in dead tissues of herbaceous plants or becoming superficial 
by shedding of the host epidermis, subglobose, usually with a long apical papilla or short beak; 
asci cylindrical, thick walled at the tip: ascospores long and thread like, multiseptate, yellowish 9 
t o  brownish. 

. . '\ 
100 species, widespread, especially on old herbaceous stems. According to Ainsworth et a1 
(1973) the species of Ophiobolus have now been distributed into the Genera; Ophiobolus, 
Gauernannomyces and Nodulosphaeria. 

0. oryzinus attacks the rice leaf sheaths producing a brown discolouration in the region of 
the water level, finally resulting in the death of the leaves. The disease is described as "Brown. 
sheath rot of Rice." 

1 species recorded in Sri Lanka. 
( 1 )  0. oryzinus .. . 

O n  Oryza sativa 
. . . .  . . . .  , . . 

These are easily recognised by their distinctive boat-shaped to linear, carbonaceous pseudo 
thecia o2ening by a loagitudinal slit and becoming apothecioid when moistened. They super- 
ficially resem5le the ascocarps of the Pnacidiales. In cross section. the pseudothecia look much 
the same as the perethecioid pseudothecia of the Pleosporales, with*long cylindrical a s ~ i  and 
persistent pseudoparaphyses. 

A single genus Glonielfa is recorded. a 

83. Gloniella Sacc. (Fig. 65 a--c) 

Ascocarp oblong to cylindrical with thick wdls and thick lips; ascus 8-spored; ascospores. e 
more than 1-septate, hyaline. , . .  

20 species, temperate. 

1 species recorded in Sri Lanka. 

( 1 )  G .  drynariae (B: '& Br.) Massee - ' 

On fronds of Dryiaaria quercifolia 

A large groap with superficial or rarely subcuticular, clirnidiate, scutate ascocarps. M y  
celium may be entirely superficial and form dark net works of anastotnosing hyphae or bands 
or plates of parallel or radiating hyphae, less commonly the mycelnim is hyaline and incons- 
picuous. Parasites n a y  have a partly internal mycelium. The internal mycelium may form a 
hypostsoma. Ascocarp may contain several imqersed locules, more commonly they are orbi- 
cular to elo .ngated pseudothecia, which mayfuse laterally into extensive crusts. Asci are globose 
to  cylindrical. Ascospores 1-septate. 

P 

They are mostly tropical and sltb-tropical, but few are in the temperate regions. They 
occur primarily on livingleaves, young stems and occsionally h i t s ,  as hyper2arasites on super- 
ficial fungi, as ectocommen~al~ apparently growing .on exudates from the stomata and cuticle 
and as  parasites. Some of the parasites cause necrosis and produce mature ascocarps on dead 

0 

tissue. 



KEY TO THE GENERA OF THE ORDER H,EMISP&iJ3RIAKES 

1. -Pseudothecia hemiperithecioid, opening by a small round ostioIe 
in the centre of the shield . 2  
Pseudothecia apothecioid, opening by crumbling or splitting of the 
shield'to form a broad pore, a longitudinal slit or irregular clefts. . .12 

2. Pseudothecia sub-cuticular . . 3  
Pseudothecia superficial . .5  

\ 

3. Ascospores brown with light coloured bands around the middle Vizella 
Ascospores uniformly coloured, hyaline - pale brown . .4 

(94) 

4. Pseudothecia multiloculate with immersed locules Trabutia 
Pseudothecia unilocular, single or sometimes fused lateral 

(93). 
Microdothella (92) 

5. Scutellum radiate throughout 
Scutellum radiate only at margins 

6.  Ascocarp or hypostroma innate or erumpent 
Ascocarp superficial, no hypostroma 

7. Hymenium linear 
Hymenium rounded or discoid 

$. - superficial mycelium- present 
' ' Superficial mycelium lacking 

Monorhizu (89) 
Marchalia (87. 

. .9 
Dothidella (86). 

*; 9. Free mycelium membranous Trichopeltis (91) 
Free mycelium not membranous Calothyrium (84) 

10. Scutellum wavy plectenchymatous; mycelium present . - 1 1  
e- Scutellum open reticulate; without evident mycelium Micropeilelicz (88) 

11. Ascocarp setose 
Ascocarp not setose 

Chaetopeliopsis (85) 
Stomiopeltella (90) 

32. Superficial mycelium present; Pseudothecium small, unilocular . .13 
Superficial mycelium lacking; Pseudoihecium large, multilocular . .14 

13. Pseudothecia orbicular, opening by a broad pore or by irregularly 
stellate fissures Asterina 
Pseudothecia elongate, opening by longitudinal slit Lembosia 

(95) 
(96) 

114. Hypostroma subcuticular 
Hypostroma intra-epidermal or deeper 

Dothidasterorna 
. . I 5  

15. Locules in more or less complete rings surrounding a sterile centre Cocconia 
a Locules not in rings . .16 

(97). 

16. Locules linear, extending radially from sterile centre or running 
parallel Parrnulina (100) 

v Locules rounded, oblong or linear inordinateIy arranged and often 
anastomosing Hyste~ostomella (99) 



84. Calothyrium Theiss. (Fig. 66 a-4) 

Ascocarp superficial, lllore or less circular with a central pore, minute, appearing like fly 
specks on leaves, grass culms and the like. There is a copious brown superficial mycelium ,2 
around the pseudothecia, ascospores hyaline, 2-celled. 

25 species, widespread. 

1. species recorded in Sri Lanka. 

(1) C. reticulatuna Petch 
On Aporosa' la~ceblata 

8 5 .  Chaetopeltopsis Theiss. 

Characters similar to Stomiopelfelh except for a Setose ascocarp. 

1 species. Tropicd 

1 species recorded in Sri Lanka 

(1) C. tenuissima (Petch) Theiss. 
On green stems and fruits of Hevea brasiliensis P : 32 

86. Dothidella Speg. (Fig. 67 a) 

Ascocarp small, black, embedded in a black stroma buried in the tissue; asoi 8-spored; 
spores 2-celled, pale coloured. Dotlzidebla S~psg. is a nomen ambiguum fida Ainsworth (1963) 

1 species recorded in Sri Lanka 

( 1 )  D. calophylli ( B .  & Br.) Petch 
On leaves of Calophyllum walkeri 

87. Marchalia Sacc. 

Ascocarp superficial with innate hypostroma, dimidiate with radiate scutellum, round ta 
more or less elongate; hymenium roilnd or linear, around sterile centre, paraphyses present, 
many asciin each hjrmmium; asci eloilgate-clavate, 8-spored; s p i e s  ovate - oblong, 1-septate, 
hyaline. 

Marchalia Sacc. a n o m u  confuscum fide Ainsworth (1963) 

1 species recorded in Sri Lanka 

( 1 )  M .  spurcaria ( B .  & Br.) Sacc. 
On leaves of Artocarpus integer P : 33 

Ascocarp superficial with hypostroma, dimidiate - scutate; scutellum open reticulate 
radiate at margins, typically without an evident mycelium; hymenium single; asci clavate; spores 2 

fusiform, many-celled, hyaline; paraphyses lacking. 

30 species. Tropical. 

2 species recorded in Sri Lanka. 



(1) M .  confluens Petch 
On leaves of Pavetta natalensis 

( 2 )  M. thwaitesii Petch 
On Agyneia multiloculnris and Aporosa lanceolata P : 33 

89. Monorhiza Theiss. & Syd. 
Q Ascocarp spherical, superficial with innate hypostrolna, dimidiate with radiate scuteuum; 

hymenium linear, several, arranged irregularly; asci 8-spored, numerous in each hymenium, \ 
basal, parallel, clavate, paraphyses present; spores 2-celled, brown. 

2 species, Java, Sri Lanka 

1 species recorded in Sri Lanka. 

(1) M .  rtervisequia (Berk.) Theiss. & Syd. 
On fern fronds 

90. StomiopeItelIa Theiss. 

Ascocarp glabrous, scutellum wavy, plectenchymatous, with ostiole; myceliun reticdate 
without hyphopodia; hymenium single; asci subglobose; spores hyaline 2-celled. 

. 9 species, tropical. 

1 species recorded in Srj Lanka.. 

( I )  S.  nubecula (B .  & Br.) Theiss. 
On leaves of Ansidesma 

r 9 1 .  Trichopel'tis Speg. 
= TZ.ichopeliula Theiss. fide Clem. & Shear. (Ainsworth 1963) 

Free lilycelium thalloid, radiately prosenchymatic, membranous; ascocarp superficiak 
@ without hypostroma, dimidiate with radiate scutellum,round or linear; asci typically many, 

basal, parallel or convergent, saccate-clavate; spores 3-celled, hyaline. 

2 species, South American and New Zealand. 

1 species recorded in Sri Lanka under the name Trichopeltula Theiss. as: 

(1) T. hedycaryae Theiss. 
On Scolopia crassipes and Cinnamomum ovali$oliu~rz P : 35 

9 2 .  Microdothella Syd. 

Ascocarp subcuticular, shield of ascocarp radiate at Ieast at  margins, unjlocular, single or 
sometimes fused laterally; spores hyaline, I-celled. 

B species recorded in Sri Lanka 

( 1 )  M .  theae Petch 
On twigs of Camellia sinensis 

93 .  Trabutia Sacc. & Roum. 

Y Ascocarp sub-cuticular, multiloculate with immersed locules maturing on livjsg leaves; 
shield of ascocarp radiate at least at  margins; ascospores 1-celled, hydine or becoming brown. 



Plate XV Figs. 63 - 71 

a - L.S, infected stem of tea, much reduced 
b - sectlon ascocarp, enlarged 
c - ascus with paraphyses, much enIarged 
d - ascospores, much enlarged 

a - ascocarp, enlarged 
b - asci and paraphyses, enlarged 
c - ascospore, enlarged 

a - habit x 1 
b - ascus and paraphyses, enlarged 
c - ascospore, much enlarged 

66.  Calothyrium sp. 

a - thallus x 500 
b - ascus, enlarged 
c - ascospore, enlarged 

a - V.S. stroma, enlarged 
. . 

.68. VizelIa sp. : 

a - ascocarp V.S., enlarged 
b - ascus,enIarged 
c - ascospores, enlarged 

69 . Asterina sp. 

a - habit, reduced 
b - thallus x 500 
c - ascospore, much enlarged 
d - A. sphaerotheca mycelium and ascostroma, enlarged 

a - habit x 10 
b - ascocarp, enlarged 
c - a scus, enlarged 
d - ascospore, enlarged 

71. Cocconia sp. 

a - section of ascocarp arising from immersed hypostroma, enlarged 
b - ascospores, enlarged 



Plate XY Figs. 63-71 



5 Species, temperate. 

-1 species recorded in Sri Lanka. 
2 

(1) T. granulata (B. & Br.) Petch , - On Caesalpinia sepiu~h P : 35 

o 4 .  VdzellaSacc. (Fig. 66 a - 4 )  
= Phzoaspk Clem. & Shear. fide Hughes (Ainsworth. 1963) 

Ascocarp sub-cuticular, shield of ascmrp several cells thick, black, carboneous; a a a  
&spored; spore brown with light coloured band around the middle, l-celled. 

5 species. ~ r o ~ i c a  

1 species recorded in Sri Lanka under the name Phaea~pis Clem. & Shear. 

(1) P. gomphispora (B. Sr. Br.) Petch ex Clem. & Shear. 
On Pavetta P : 34 

95. Asterina Le'v. (Fig. 69 a--c) 

Mycelium dark brown, superficial forming a net work visible to the eye as small irregular 
black patches on living Leav3s, septate, bxring num:rous hyphopodia, ascocarp circular with a 
central pore; asci sub-globose, 8-spored, spores clavate, I-septate, often slightly constricted 
dark brown. 

250 species, especially warmer parts. Parasites on the surface of leaves. 

v 4 species recorded in Sri Lanka. 

(1) A.  crustosa Berk. & Cooke 
g 

On Eugenia and Ficus 

(2 )  A. echinospora Hijhnel 
On Cansjera rheedii 

(3 )  A.  micropeltis .B. & Br. 
On leaves of Eugenia hembphaerica . P : 31 

(4)  A. sphaerotheca Karst. & Roum. 
' On Cipadessa fruticosa 

96. Lembosia Le'v. (Fig. 70 a--c) 

Supxfisial mycelilrm formed of brown hyphae; a$cocarp elongated black, opening by a 
longitudinal slit, sox-timzs 1ob:d or triangular, surrounded by a narrow belt of superficial 
radiating brown hyphae; asci globose, &spored; spores clavate, irregularly arranged, 1-septate, 

constricted at the septum, ultimately pale brown. 

3 50 species, especially warmer parts. 

2 species, recorded in Sri Lanka. 

3 (1) L. int~icata (B. & Br.) Petch 
On Pandanus 



{ 2 )  L. paveffae Theiss. 
On leaves of Paveita i~zdica 

. . 
P : 33 

t : . I >  

. + . . 
97. Coccaizia Sacc. (Fig. 71 a-b) 

Ascocarp large, brown, connected with hypostroma at many points by single hyphae 
penetrating cuticle; internal mycelium a membranogs or crust like hypostroma which may be 
intra-epidermal or deeper; locules in single usually incoxnplete rings; ascus 8-spored; spores 1- 9 
septate, near the middle. , \ .  . ,\,, e :  ::.. . .  

\ 
5 species, Tropical. 

5 

1 species recorded in Srr Lanka. 

(1) C. placenta (B. 8i Br.) Sacc. 
On leaves of SympEiri.o,~ spichtit"" % P : 32 

Hypostroma membranous or band shaped, subcuticular ; ascocarps usually single, roundcd 
to oblong; ascus $-spored, cylindric to clavate; ascosporqs 1-septate becoming brawn. 

1 species recorded in Sri Laoka 

(1) D. tnaculosunz (B. & Br.) Hohael ~ 

On leaves of Sferruliu thwaitesii 

99. Hysterostowlella Speg. < .  

= Monorhizina The& 8t Syd. fide Eileen Fischer (Ainsworth 1963) 
0 

Ascocarp apothecioid, rnultilocular, locules round, oblong or linear, locules inordinately 
arranged and often anastornosing at most radially arranged at margins; hypostroma intra epider- 
ma2 or deeper, shield radiate opening by splitting; ascus clavate - cylindric, 8-spored, spores 

Y 1-septate, brown. 

18 species, Tropicd 

1 species recorded in Sri Lanka under the name . Monorhiz(ndTheiss. . & Syd. 
: . .  . .  

(1) &I. filicina (B. & Br.) Theiss. & Syd. 
. On fronds of Abophila glabra 

' 

100. Pgrmulina Theiss. & Syd. 

Internal mycelium a membranous or crust like hypostroma which is intra-epidermal or 
deeper; ascocarps multiloculate, locules radiating in a11 directions from a sterile centre or radiat- 
ing locules, flattened, conical; ascus %spored; spores septate at or above the middle, long, remain- 
ing hydine finally brownish, at most 5IUm wide. 

. \ 

5 species, Asia, America. 
B 

1 species recorded in Sri kanka. 

(1) P. exsculpta (Berk.) Theiss. Sr. Syd. 
On Aporosn lindleyana, A. acuminata, and 

Agyneia mvliilocularis P : 33 



CLASS - DfSCOmCETES . I : 

. Ascocarp is a typical apothecium taking the shape of a saucer, a cup, or nearly a closed 
3 sphere, but varies in complexity from group +to group. It is generally characterised by an open 

hymenium consisting of both paraphyses and asci.. Ascocarp may be free or sometimes seat& 
on a subiculum or spring from a sclerotium, Asci clavate to cylindrical, two - many spore&, 
opereulate or inoperculate; spores globose, ellipsoid, fusiform or filiform, one - many celled, 

. 

6: hyaline or variously coloured. 

Most are saprophytic whilst a feiv are important plant parasites including a number hf \ 

leaf pathogens. 

KEY TO THE ORDERS OF Tm C E ~ S  '~XSCOBYCIETES 

1. Apothecia developing within a Strdma ' PHA CIDJALES (P.65) 
Apothecia not developing within a stroma, . . .  2 

2 .  Asci cylindricaI, very long and narrow, . OSTROPALES (P.65) 
Asci more or less clavate HELOTIALES (P.66) 

ORDER - PHACEr,tALES 

Ascocarp begins as a stroma. Usually externally black, spherical to discoid or frehenttj. 
hysteriform, and is immersed wholly or partly in host tissues or more rarely is on the surface 
of the substrate. Ascocarp differentiates to form 1 or several hymenial areas consisting of asci 
and paraphyses. Asci are thickened apicallyj violently discharge ascospores into the air and 
are 4-8 spored. Ascospores are ovoid to filiform, sometimes constricted in the middle, non- 
geptate to transversely multiseptate, hyaline or rarely brown. Sometimes they have a gelati- 

* nous sheath, and are bipolar symmetrical or asymmetrical or radially symmetrical. 

There is a single genus Hypoderrnella. 

tr 101. Hypodermella Ton. Tubeuf (Fig. 72 a - b )  
. .  . 

Apothecia elliptical or elongated, developed either within or beneath the epidermis of 
flowering plauts which they commoniy lift to form small black blisters, with a black covering 
tissue which splits longitudinally to expose the disc; asci cylindric-clavate, 8-spored or 4-spored; 
ascospores clavate, longer in proportion to the length of the ascus. 

20 Species. N. Temperate. 

One species recorded in Sri Lanka 

(1) H. symploci Petch 
On leaves of Symplocos B : 20 

ORDER - BSTROPALES I 

Ascocarps in this order are lignicolous or folicolous. If superficial they are plleate - 
o stipitate, clavate and laterally compressed, turbinate, or  lenticular. If they are partially to wholly 

immersed in the substrate, they are discoid to  perithecioid; asci are cyliiidrical and very long, 
with a thickened apex; 8-spored; ascospores are smooth, hyaline, long, filiform, and multis&- 
ptate. 

Y < > 

" .  
There is a single genus Stictis. - - , :- :' - - "  



102. Sfictis Pers. ex Fr. Gray (Fig; 73 a - 4 )  

Apothecia immersed in plant tissue, then erumpent and opening to exrose a circular disc 
surrounded by a broad white sterile margin which may be split into lobes; asci elongated; ascos- 0.- 
pores long and slender, but, less thread like, multiseptate, paraphyses slender, simple and 
slightly forked at the tip only; when dry the hymenium separates from the margi11. 

40 species, widespread. 9 

One species recorded in Sri Lanka. \ 

( 1 )  S. emarginata Cooke & Massee 
On leaves of Eucalyptus rob- P : 21 

ORDER - HECO'lULES 

Ascocarps are minute to moderate in size, of varying morphology and are superficial or 
immersed in host tissues; asci are clavate to cylindrical, with an apical pore, 2-8 spored with 
the ascospores rarely budding in the ascus to produce conidia; ascospores smooth or very rarely 
marked with cyanophilic ornaments, hyaline to brown and of various shapes; radially symmetri- 
cal, although frequently they will have bipolar symmetry; non-septate or with one to many 
septate. Plant parasites or saprobcs, rarely found on sail or dung. 

lEEY TO THE PARASITIC GENERA OF THE ORDER HELOTLALIES 

1. Apothecia sunken then erumpent usually opening by lobes . . . 2 
Apothecia typically superficial opening circularly ... 3 

2. Apothecia opening by a narrow cleft 
Apothecia opening by lobes or a wide cleft 

3. Apothecia gelatinous 
Apothecia not gelatinous 

4. Apothecia typically waxy 
Apothecia typically fleshy 

5. Outer wall of apothecium dark 
Outer wall of apothecium rarely dark 

6. Spores unicellular 
Spores septate 

7. Spores oblong 
Spores acicular to filiform 

... Lophodermium y) . . . Henriquesia 1 0 3  
'a ... Bulgaria 

... 4 
(1031 

... 5 B . . . Phaeoglossum (110)) 

... 7 
. . . Diplocarpon (104) 

. . . Helotiopsis (106) 
.. . Gorgoniceps (105 ! 

103. Bulgaria Fries (Fig. 74 a--c) 
= Sarcosoma fide Seaver (Ainworth 1963) 

Apothecia large, turbinate, gregarious, gelatinous; ascospores black or dark brown. 
C i r e .  i 

One species recorded in Sri Lanka, under the name Sarc&kMa Caip. ' 

(1) S. th waitesii (B . & Br.) Petch 
On Juniperus bermvdiana 

104. Diplocarpon Wolf (Fig. 75 a--d) 

Apothecia dark coloured, very soft fleshed, e m p e n t ,  not associated with a stroma with- & 

in the leaf tissue; asci &spored; ascospores hyaline, 2-celled. Conidial state in Marssonim 



& Entomosporiurn. 3 species, widespread. 4). rosae causes 'black spot' of rose, resulting in 
unsightly brownish-biack spots on the upper surface of the leaves. 

9 One species recorded in  Sri Lanka.. 

( 1 )  D. rssae 
On Rosa 

Clr 

105. Gorgoniceps Karst. (Fig. 76 a-b) 

Apothecia sessile or nearly so, obconical, smooth, external tissue composed of parallel 
brown hyphae; asci cylindric-clavate, the pore blued by iodine, &spored: ascospores long slender, 
rnultiseptate; paraphyses slender. 

4 species, widespread. 

One species recorded in Sri Lanka. 

( 1 )  G. marginata Petch 
On living leaves of HedyotD Iesserthnu P : 19 

106. Nelotiqpsis Hohnel , . .  . 

Apothecium superficial, stalked, bright coloured, waxy, hypotheciunl well developed, 
excipulum rarely so; asci mostly cylindric, 8-spored; paraphyses filiform ; ascospores globose, 
I-celled, hyaline. 

1 or 2 species Sri Lanka, Philippine islands. 
. . 

F 1 species recorded in Sri Lanka. 

(1) H. apicalis (B .  & Br.) Hohnel 
On Macrornitvium sulcatu l;? 

107. Henriquesia Pass. & Thum. 

Apotheci~~m stroinate, hymeniurn exposed at maturity, hypotheciurn well developed; 
asci mostly cyliadrical, %-spored; paraphyses numerous, much branched and swollen at the tips, 

2 or 3 species. Eur., hT. America, Sri La.nka. 

1 species recorded in Sri Lanka. 

(1 )  H. ochlandrae Peich 
On living leaves of Ochlandra striduln 

108. Lophodermiurn Chevalier (Fig. 77 a-b) 

Apothecia superficially resemble Nypodermella but containing filiform ascospores- 

SO species. Temperate. 

1. species recorded i n  Sri Lanka. 

( I )  L. fourcroyae ( B .  Pr Br.) Massee 
On leavcs of fiurcroya 



Plate XVI Pigs. 72 - 78 

a - habit x 1 
b - clavate ascospore, much enlarged 

73.  Stictis radiata 

a - habit x 1 
b - section apothecium x 5 
c - ascus and paraphyses x 500 
d - ascospores x 1000 

74 .  Bulgaria 

a - habit x 1 , ....-- .- 
b - section of apothecia, yoiirigiandamaturt x 5 
c - ascospore x 1000 

75.  Diplocarpon rosae 

a - spots on rose leaf x 1 
b - section apothecium on plant tissue, enlarged 
c - ascus and paraphyses, much enlarged 
d - ascospores, much enlarged 

76. -Gorgoniceps sp. 

a - apothecium x 5 
b - ascus with ascospores and paraphy ses, much darged 

a - habit x 1 
b - ascus with ascospores and paraphyses, much enlarged 

a - habit x 1 
b - ascus and paraphyses, enlarged 
c - ascospores,much enlarged 





109. Niptera Fr. (Fig. 78 a--c) 

Apothecia brown, sessile, on opening generally exhibit a flat saucer shaped transparent 
..' stratum of asci ; ascopores unicellular or 2-cslled whsn m3ture, hyaline, spindle-shaped or club- 

like; paraphyses hyaline or coloured, sometimes forked. 

24 species. Widespread. 
3 1 species recorded in Sri Lanka. 

(1) N. epiphytica Petch 
On living leaves of Psyckoiria. 

1 10. Phaeoglossum Petch 
Apothecia typically superficial, bright coIoured, fleshy, stalked, capitate,hypothecium and 

excipulum not indicated, hymenium on. the out side of the fruit body; asci cylindric, &spored 
opening by an operculum; ascospores I-ceUed; paraphyses filiform. 

1 species recorded in Sri Lanka. 

(1) P. zeylanicurn Petch 
On fruits of Loranthus 

hlycelium well developed, rrsudv richly braached and septate. Many members sho~g 
the presence of clamp connections. Characteristic spore bearing structure is the bzsidiurn 
bearing spores exogenously, usually on projecliotls termed sterigmata. Number of spores 
per basidium is typicaily four, but two spored basidia are qllite corninon. Some msmbers 
produce their spores in sori but many others have co~ndex fiuit bodies or basidloscarps in 
which the spores are formed. Basidia may be sirn.sle, septate or deeply divided. Basidiospore 

ic is typically unicellular, uninucleate, hyaline OF pigmented, and of various shapes. 

Mycelium is frequently perennial in  leaf mould or wood, soxetimes formillg fairy rings, 
rsclerotia or rhizoinorphs. When e n o ~ g h  material has been stored in it and other conditions 

Q are right the fruit bodies are formed; these which are macroscopic are, comluon in the woods 
and fields. This includes 550 genera (175 monotypic) f 1200 syn. 

KEPI TO THE CUSSES OF BASKIDIBRIPIKCOTZNA 

Basidiocarp usually well developed; basidia typically organised as a 
hyineniu~n ; . .. H YMENO~MYCETES 

(P.93) 
Basidiocarp lacking and replaced by teleutospores grouped in sori or 

scattered within the host tissue; basidia not in a h j .n :~iun ... TELIOMYCETES 

Basidia do not arise on basidiocarps. Basidiocarps are replaced by sori of spores called 
teleutospores or teliospores, rarely scattered or g roqed  within host tissiles. Baridla arise on 
germination of a teleutospore. The teleulojpore~ servz a3 roiiing spoiss. These are always 
parasitic 01-1 vascular plants. 

b KEY TO THE ORDERS OF THE CLASS TELIBMYCETES 

Basidiospores produced on sterigrnata; basidiospores forcibly discharged : UREDINA LES 
(P.74) 

0 Basidiospores sessile; basidiospores not for~iblydischar~ed : USTIL AGINA L ES 



ORDER - USTI1LAGmWLES (Smut ftwgi or Smaats) 

They are called smut fungi because they form black dusty spore massesir, the plant tissue, 
resembling soot or smut. The dark spores are the teleutospores, also referred to as the smut u3 
spores. 

They are parasitic on vascular plants especially on Graminae and Cyperaceae. The 
signs of attack are usuzIIy limited to the ovary, anthers, inflorescence, leaves and stems of the 5 
host. The mycelium may be thronghout the plant or as in most cases only at the points of 
infection. Xn most gecera there are only the teleutospores (smut spores, chlamydospores, brand 
spores, resting spores) and basidio spores. The teleutospores on germination produce a basidium 

', 
(promycelium) capable of giving rise to an indefinite number of basidiospores (sporidia, spori- 
diole, 'conidia'). The teleutospores are in sori and when mature are generally uncovered as a 
dark powder, Iess frequently they are covered spores in ones, twos, or in balls. 

There are 42 Genera (15 monotypic) + 33 syn., 700 species. 

KEY TO THE GENERA OF THE ORDER USTILAGINALES 

1 Teleutospores give rise to basidium (promycelium) ... 2 
Teleutospores give rise directly to basidiospores (spwidia) .. . Graphiola (117) 

2 .  Basidium transvefsely septde ... 3 
Rasidium not septate ... Entyloma (116) 

3. Teleutospores united i n  large numbers in balls 
Teleutospores not united 

4,. Sori traversed by many bundles of sterile hyphae . . . Farysfa (112) 
Sori not traversed by bundles ... 5 e 

5. Teleutospores powdery ... 6 
Teleutospores agglutinated into a carbonaceous mass . . . Cintractia (111) 

a 
6. Sori with a more or less permanent peridium . . . Sphacelotheca (114) 

Sori without a peridium . . LTsstilago (115) 

111. Cintractia Corilu (Fig. 79 a-c) 

Vegetative hyphae spreading in the tissues of the host, soon disappearing; fertile hyphae 
branched, the spores formed in the interior of gelatinised, clustered terminal branches; spores 
one celled, in masses, not powdery; s o r ~ s  with a columella. 

40 species on Cyperaceae and Juncaceae, cosmopolitan. 

3 species recorded in Sri Lanka. 

( 1 )  C. clxicoia (Berk.) Cornu. 
On Fimbrisiylis diphylla 

(2) C. /eucoden~?a (Berk.) P. Hean. 
On Rhynchospora azlrea 



Sori enclosed at the start and finally erumpent, with rjchly branched loose peaic&Uaf;c 
branches, traversed by m.any sterile bundles of hyphae; spores globose, solitary, in  svpetfi'ciat 
septate hyphae; spotid.ioles elongate. 

8 species on Cyperaceac, widespread. 
-3 

2 species recorded in Sri Lanka- \ 

( 2 )  .F. olivacea (DC.)  Syd.  
Oil Carex indica and C. baccans 

113. Sorospovium Rud. {Fig. S O  a-b) 

Spore formation takes $,lace in a mass of twisted gelatinous hyphae. Spores at first 
elnbedded in a gelarino~~s investment and united into packets, but later becoming separate. 
Promyce!i~anr filiform and separate. 

30 species. Cnsmopoiifan. . . 
. . 

2 species recorded in Sri 1Lar.h. 

(1) S.  aazdropog~nis - acictalnti (Petch) Petch 
On A nd~opogim aciculatzis 

114. Spkracelo?heca de Bary (Fig. 81 a--e) 
0 

The sporocarp is sharply defined, and consists of a colurnella round which the loose m a s  
of sporesis disposed, the whole being enclosed in a covering formed by non-sporogenous hyphae, 
Spores typically arising from the complete division of the mycelium to form powdery masses;. 
promycelium septate transversely, ~poiidioles arising at the septa and usually at the apex also, 
often increasing further by proliferation. 

7 species recorded in Sri Lanka. 

30 species on Graminae and Polygonaceae, Cosmopolitan. 'Grain smut' sf sorghum 
is caused by Sphacelothec~l sorghi. Fungus attacks only the grain and transfoms the grain lint0 
a spore sac or smut balls, brown-grey in colour, filled with the smut spores. 

(1) ' S. hydropiperis (Schum.) de Bary 
On Polygonurn minus 

( 2 )  S. monilifera (Ell. & Everh.) Clinton 
On Andropogon contortus 

(3) S. navdi.(Syd.) Zundel 
On Cyrnbopogon confertifIorus 

(4)  S. spermoidea (B. & Er.) Mundltur 
On Cymbopogor. nardus 



Plate XVIT Pigs. 79 - 52 

79. Cin fractia 1eucodermn 

a - smutted ear x 1 
b -- germinating teleutospore, much enlarged 
c - section through smutted region, much enlar&ed 

80.  Sorosporizun saponariae 

a- b stages in the formation of smut balls, much enlarged 

a - mass of spores emerging from fruit body, enlarged 
b - section of mature fruit body enlarged 
o - e, S. sorghi 
E - sordr, enlarged 
d - columelia after the spores have fallen, enlarged 
c - proinycelium , sporidia, budding of sporidia,much enlarged 

a - smutted sugar cane, apical region showing whip, much reduced 
b - smut spores x400 
c - germinating smut spores x 400 



Plate XVII Figs, 79 - 82 



(5 )  S. .vorghi (Link) CCIinr 
On Sorgfrum vlrigare 

115. Usfilago (Pers.) Roussel (Fig. 82 3-41 

Vegetative hyphae spreadingin the tissues of the Irost, soon disappearing; fertile llyphae 
4 

branched, the spores are formed, in the interior of gelatinised, clustered, terminal branches; 
spores one-celled, powdery, on germinktion producing a short, septate promycelium, which 
bears minute, lateral, secondary spores. \ 

300 species,especially on Graminae. Cosmopolitan. Aa important pathogen is U .  
scitaminae causing smut of sugar cane, characterised by the production of a long (often 2--3 
feet in length) whip like structure from the terminal bud of the stalk. At first this white but 
later becomes black and dusty. 

7 species recorded i n  S:i Lauka. 

( 1 )  U .  anthistriae Petch 
On Anthisitria tremula P : 36 

(2) U .  coicis Bref. 
On Coix Iuchryrna - jobi 

(4) U. linemis (8. Br. Br.) Petch 
O n  vetheria zizanioides 

( 5 )  U .  scleriae (DC.) Tul. P : 36 

(6) U. tonglinensis Tracy & &irk. 
On Ischaemum ciliare 

115. En$yZorr?a de Bary 

Mycelium intercdldar. $pares ~ E Y  of intercalary origin, and wise here and there 
011 any part of the mycelium. The spore clusters appear externally as spots, and the spores 
neverleave the host; epispore thick, generally multistratose, hyaline or brownish, smooth or 
ornamented; promycelium filiform, sporidiola many, acrogenous, elongated, for the most part 
conjugating in pairs. Conidia present in some species, fornling white tufts on living leaves.. 

100 species. Cosmopolitan. Sori generally on leaves causing leaf spots. 

2 species recorded in Sri Lanka. 

(1) E. dahiliae Syd. 
On Dahlia k : 36 

(2) E. fifuscum Schroet. 
O n  Papaver sp. cult. P : 36 



6 11 7. Graphiola Poit- 

E m p e n t ;  peridium minute, black, forming a wall out of which arises a tuft of yellow 
hyphae which carry the spores up with them. - 
4 species on Palrnaceae. Tropical. 

Y species recorded in Sri Lanka. 

(I) G .  phoenicis Poit. 
O n  Phoerzix pusilk 

These fungi are called 'rust fungi' because of the rusty coloured spores they form. me 
mycelium is generally limited to parts of the leaves or other aerial organ of the host (local in- 
fection). If systemic it may overwinter in roots and in other parts. A species may posses 
several forms of spores (as many as five), one of which is the teleutospore which is rarely absent 
from the life cycle of a species. The teleutospore is borne in a sorus called the teleutosorus 
(telia), is one to many-celled, dark and on germioation gives rise to a 4-celled basidurn (pronly- 
celiurn) each cell of which in turn produce on a sterigma a single basidiospore (sporidium). 
The other spore forms and their sori are: Pycnia (spermogonia) which are subcuticular or sub- 
cart ical on leaves and branches with pycniospores; aecia (aecidia, cluster-cups) generally with a 
~esidium and containing aeciospores (aecidiospores); uredia (uredosori) with nredospores 
(summer syores, red rust spores) which generally become free through the broken epidermis 
of the host. 

If there is no knowledge of the teleutospore stage, the form genus (as for eg. Aecidium, 
Uredo) is however put in the Uredinales and riot in Fungi Imperfectl. 

Many rusts complete their life cycle on 2 different host plants which are usually quite 4 

unrelated to each other - Heteroecious. Others complete their life cycle in a single hose - 
Pllc~t oeclous. 

'ghey arc obligateparasites of Angio~pe~rms, Gymnosperms and Pteriodophytes, causing 3 
~rezi t  ecoiaosnic losses. The order includes 1 14 genera (46 monotypic)+ 137 syn., 4600 species. 

BKEY TO THE GENERA OF TI333 ORIXEIR URIEP)PNkLES 

1. .. ~eleutosor.us present 
Teleutosorus absent 

2 .  Teleutospores laterally united into layers or c m t s  or colmns 
Tcleutospores free 

3.  Teleutospores 1-celled 
Teleutospores many - celled 

4. Aeciua with a peridium 
Aecium without a peridium 

5. Uredospores in chains 
Uredospores not in chains 

06. Tefeutosorus pulvinate; teleutospores separate 
Telelxtosorm flat; teleutospores laterally united 



7. Teleutospores in one layer . . . Melampsora (121) 
Teleutospores in several disiiact layers . . . Phakopsora (122) 

U 8. Teleu tospores 1-celled 
Teleutospores many-celled 

9. Sp ores or syorcgezorrs hyrhze exserted through the ston~ata . . . 10 - Sp ores or sporoger,ous h y ~ h a e  not exserted through the stomata . . . 12 

10. Sp oroger.ous hyrhze as loose twisted threads 
Sp orogenoss hyrhae cot twisted 

1 1. Basidium (promyceliurn) filiform, many-septate, sterigmate 
Basidium ~ o t  filiform, I-septate, not sterigmate 

12. 'Teleutospore stalked 
Teleutosp ore sessile 

13. Pyenia typically sub-cuticular 
Pycnia typically sub-epidermal 

14. Teleutospore yellow to dark; aecia with a persistent peridium 
Teleutospore hyaline; aecia..when present without a persistent 
peridium 

15. Teleutospores 1-septate 
Teleut ospores many-septate 

16. Teleutospore's divided lengthwise 
Teleutospores divided crosswise 

17. Uredia present 
Uredia absent 

. . . Hemileia (131) 

.. Cystopsora (127) 

d 
18. Teleutospores transversely septate ... 19 

Teleutospores radially septate ... 20 

19. . ~e1'eutos~ores dark colornred 
Teleutospores pale coloured 

20.  Cells of teleutospose 3, forming a triangle ... 21 
Cells of teIeutospore more than 3, forming a head with cysts . . . Ravenelia (138) 

21. Teleutospore wall spiny 
Teleutospore wall smooth 

22 .  Spores in uredia 
Spores in aecia 

23. Peridium cup-shaped . . . Aeciclium (124) 
Peridium perfectly closed, finally splitting in various ways . . . Pericladium, (134) 

u 
118. Chujlsomj~xa Unger (Fig. 83 z-d) 

c The teleutospores are f o r ~ ~ e d  closely togelher in yellow sori, arranged in a single series 
like palisade tissue, sometjn;es bracched, lower cells sterile, coalescirg in a uaxy convex mass; 
each spore consists of an acro~etal series of cells, the distal end of which, without leaving the 



sorus germinates to prodrice a promycelium of several cells. Uredospores are not always pre- 
sent, when present sori yellowish -mfous, soon pale; spores in short chains which soon break 
up, elliptic or sub-cylindrical, orange, warted. Aecidia as in Puccinia. Hateroscious. 

20 species. N. Hemisphere. 

One species recorded in Sri Lanka. 

(1) C. bombacis Petch . 
On Bombax malabarictln~ 

119. Coleosporium Lev. (Fig. 84 a-c) 

Teleutospores in flat, waxy, indehiscent sori, with a colourless g:latinuous membrane 
whichis thin and wavy atthesides, bgtstronglythickenedabove,at first filled witharich orange- 
red oily mass; at length each spore divid:s into four supsrirn?osed cclls, which germinate in 
situ producing four c3Llcd proinycelia. Uredos.pores not e1clo;d in a pxidiu"n, ab3tricted 
in short chains, i-e~cmbling the aecidio~poi-es. Aecidia with a more or less cylindrical inflated 
peridium, which opens by a cleft and becomes irregularly torn; aecidiospores with colourless 
membrane, without germ pores superficially tuberculate, the tu5e;cles sornswhat deciduous. 
Hetercecious. 

8 species. Cosmopolitan. 

2 specics recorded in Sri Lanka. 

I (1) C. ba1samiu;ae (Cooke) Syd. 
On Impatiens oppositi folia 

(2) C.  erythrinae Petch 
On Erythrina lithosperma P : 3 7  

Uredosorus subcpidermal, erumpent with a peridium, paraphyses present; uradospore 
single, I-celled, globose to ellipsoid, echindate; aecia with a peridium; telia lentiform to colum- - 
nar; teleutospores seriate, 1-celled, in exserted columns. 

2 species, tropical. 

(1) C. premnae (Petch) Syd. 
O a  Premna corymbosa 

( 2 )  C .  zizyphi (Syd. & Butl.) Syd. 
On Zizyphus, oe~tophil; 

121. Melampsora Cast. (Fig. 85 a-c) 

Teleutospores dark, unicellular wedge shaped, compacted laterally into a flat irregular p. 
dark crust-like cushion, wall coloured, smooth. The yellow uredospores have a coat beset 
with fine spines, and are given off from sori which may or may not be enclosed in a peridium. 
The sori of the aecidium stage have no peridium and are known under the generic name Caeoma; 
they frequently occur on other hosts than those of the teleutospores. Spermogonia or pycnidia a 

are produced in minute orbicular yellow patches. ,Heteroecious or autoecious. 
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80 species, mostly N-. te~npcratc. 

4 spccies recorded in Sri Lanka. 
C' 

(1) M. acalyphae Petch 
On Acalypha frutirosa 

(2) M. epitea (Kunzc Sr Schm.) Thi;lm. 
On Salix tetrasperrna 

(3) M.  helioscopiae (Peis.) Wint. 
On Euphorbia rothiana 

(4) M. ricini (B3v. - Bcmh.) Pass. 
On Ricinus communis 

122. Phakopsora Di'et. (Fig. 86 a 2 )  

Resembles Melampsora but teleutospores in seve~al distinct layers in a Ienticictrlar sorus. 

58 species, widespread. Tropical. Causes rusts of cotton and vine. 3'. vitis forms small 
yellowish powdery pustules on cultivated vine leaves. 

(1) P .  dcsmiunz (B. & Br.) Cumfiris 
On  Gossypium 

(2) P. vitis Syd. 
O n  Vitis vinifera 

e 123. Put-ciniastrurn Otth. (Fig. 87 a-c) 
= Thekopsora Magn. (Ainsworth 1963) 

55 Hcleroeious or aecidia unknown; teleutospores extracellular, in a sin& layer, sub- 
epidermal, with a brownish membrace, divided by vertical septa into 2-4 cells; uredosori- 
surrounded b y  a delicate hemispherical peridium, opening at the summit with a pore; uredo- 
spores ycliow in mass, with indistinct or no germ pores; aecidia with thin cylindrical peridium; 
aecidiospores verrucose except on o ~ ? c  side M hich is thinner and smooth, avd provided with' 
germ pores. 

37 species, mostly north Temperate, on dicots and orchids. 

13 species having teleutospores within the epidermal cells, were earlier segregated as Thekop- 
sora Magn. 

2 species recorded in Sri Lanka. 

(1) P. agrimoniae (Schw.) Tranz. 
On  Agrirnonia zeylanica 

(2) P. boehmeriae (Diet.) Syd. 
On Boehmeria platyphylla , P : 39 

Onc nlore species recorded in Sri Lanka and described-under the namc Thekopsora 

(3) T. rubiae Kom. 
On Rubia cordifolia 



Plate XVIIIC Figs. 83 - 87 

$3. Chrysomyxa a ,  b - C. rhododendri 

a - section through teleutosorus , much enlarged 
b - germinating teleutospore, much enlarged 
c-d C. pyrolae 
c - chains of young uredospores,much enlarged 
d - mahre uredospore, much enlarged 

a - C .  euphorbiae section through teleutosorus , much. enlarged 
b-c C. sonchi 
b - chains of uredospores, much enlarged 
c - mature uredospore, much enlarged 

85. Mekmpsora 

a - young aecium, much enlarged 
b - - part of uredosoms with uredospores, much enlarged 
c - part of teleutosorus with teleutospores,much enlarged 

86. Phakopsora vitis 

a - teleutovori on grape leaf, habit x 1 
b - section through teleutosorus,much enlarged 
c - uredospores,enlarged 

a - habit x 1 
b -. uredospore x 600 
e - teleutosgores beneath the epidermis, much enlarged 



Plate XVIII Figs. 83 - 87 



124. Aecidium Pers. (F ig .  58 a-b) I . ,  

Pzridium cup shaped, rarely cylindrical, margin often revolute, and torn, aecidiospores 
produced in chains, subglobose, to globose. . 1. 

J 

A forln-gsnus. 630 sp., on A~glosperms especially in areas where there is little knowledge 
of the life histories of rusts. AS with o:hx Fungi Irnp~rfecti (F.I.) an Aecidium name is some- 
times used even when there is a named perfect (telial) state. - 
20 species recorded in Sri Lanka. \ 

( 1 )  A. acanthacearum Cooke 
On Justicia procumbens 

(2) A. argyreiae B. & Br. 
On  Argyreia elliptica, A. pomacea and A. populifolia P : 36 

(3) .  A. breyniae Syd. 
On Breynia patens 

(4) A. cassiae Bres. 
O n  Cassia tora 

-(5) A. elaeagni - latij'oliae Petch 
O n  Elaeagnus latifalicz 

(6) A. erythrobasis B. &. Br. 
On Hibiscus collinus 

(7) A. flavidum B. &. Br. 
On Pavetta indica & P. hispidular 

(8) A. formosanurn Syd. (Syn. A. gpurae Petch; A. emiliae Petch) 
On Emilia sonchifolia P : 37 

(9) A. kaerabaclzii P. Renn. 
On Ipomoea cymosa 

(10) A. luculentum Syd. 
On Loranthus sp. 

. , . .. . . .  
'(1 1) A. micranfhum, Syd. 

On Psychotria elongata 

(12) A. nummulare Berk. apud B. & Br. 
On Ceropegia sp. 

(13) A. parsonsiae Petch 
On Parsonsia spiralis 

(14) A. petchii Sacc. & Trott. 
On Paramigrzya rnonophylla 

.(15) A. polyalthiae Petch 
On  Polyalthia longifolia 

(16) A. rhytismoideum Berk. 
On  Diospyros ovalifolia & D. embryopter~ P : 37 
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Plate XTX Figs. 88 - 37 

8 8 .  Aecidium 

a - section through an immature aecium, eniaTged 
b - part of aecium showing peridium and chains of aeciosporcs, much en largt d 

89. Blustospora 

a - teleutospore, enlarged 

90. Ceroteliumfici 

a - uredosori on Ficus leaf,reduced 

91. Cystopsora oleae 

a - clustcr of teleutospores,enlarged 
b - germinating teleutospore, enlarged 
c - aeciospore, enlarged 

92. Diorchidiwn woodii 

a - teleutospore x 500 

'a - aecia on Rubus leaf x 1 , 

b - teleutospore x 400 

94. Hapalophragn; i~mz krrzdis 

a - teleutospores, enlarged 

a - coffee leaf with rust spots,reduced 
b - section through infected leaf showing myce&um,Baustaria, and a cluster of uredosporee x 40P 
c - uredospore x 400 
d - teleutospore x 400 
e - germinating teleutospore x 400 . . 

a - X. torrne~~tillae teleutospores, enlarged 

b-c K.  aebida 
b - uredospore, enlarged 
c - teleutospores, enlarged 

97. N'trsopsora 

a - teleutospore x 500 



Piate XIX Figs. 88 - 97 



(17) A. serpiculae Petch 
O n  Serpicula hirsuta 

(18) A.  vernoniae - cinereae Petch 
O n  Vernonia cinera 

(19) A. vernoniae - hookerianee Petch 
O n  Vernonia hookeritma 

(20) A. Vignae Cooke 
On Vigna sp. 

3.25. Blastospora Diet. (Fig. 89 a) 

Uredospore solitary, not catenulate;teleutosporessolitary, free, 1-celled, hyaline, stipitate; 
promycelium formed by proliferatioil of stern apex. 3 species. Japan and Sri Lanka. 

One species recorded in Sri Lanka; 

(1) B. hedyotidis Petch 
On  Hedyotis lessertina 

128. Cerotelium Arth. (Fig. 90 a). 
= Ccltenulospora Muadkur fide Cumrnins  inswo worth 1963) 

Pycnidium subcxticular; aecidia with peridiurn; uredospores single, pedicelled, sub- 
hyaline, echinulate, germ pores indistinct; teleutasori containing spores in globular masses; 
teleutospores 1-celled, catenulate, sub-hyaline. 

20 species, in warmer areas. 
r 

I species recorded in Sri Lanka. 

(1) C. fici (Cast.) Arth. 
Q On Ficus carica, F. parasitica and Morus iidica P : 37 

One more species recorded in Sri Lanka and described under the genus Catenubop- 
sera Mundkur 

(2) C. flacourtiae Mundkur & Thirum. 
On Flacourtia rarnontchi 

127. Cystopsora Butler (Fig. 91 a--c) 

Teleutospores 1-celled, stalked; promycelium 2-celled, half exserted at sporebase; spori- 
pdioles sessile; sporogenous hyphae exserted through the stomata; aecia with a peridiurn. 

I species in India and Sri Lanka. 

(1) C. oleae Butl. 
O n  Olea polygama & 0. sp. P : 37 

k 
128. Diorchidium Kalchbr. (Fig. 92 a) 

Similar to Puccinia but differs in having a 2-celled teleutospore divided lengthwise. - 
12 species, widespread. 3 species recorded in Sri Lanka. 
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( 1 )  D.  Iaevigatum Syd. & Bud. 
O n  OpIismensus compositus 

(2) D, orientale Syd. & Butl. 
O n  Panicum trigonurn & P.  sp. 

(3) I!). polyalthiae Syd. 
On Polyalthia Iongiflora 

'129. Gymnoconia Lagerh. (Fig. 93 a-b) 

Aecia present without peridium; no media; td ia  without definite peridium; teleutospores 
2-celled, divided cross-wise wiih germ pore in each cell. 

2 species, widespread. . . .., . .  .. . .  

1 species recorded in Sri Lanka. 

(1) G .  patouillardi Trotter. 
On Alchemilla indica 

138. Haplophragmium Syd. (Fig. 94 a) 

Pycnidium and aecium not known ; uredospores solitary, wiih several germ pores teleutos- 
pores septate, radially 3-celled with 2 basal and I apical cells each with one germ pore. 

8 species, tropical. 

One  species recorded in Sri Eanka. 

(1) H. derridis Syd. 
On Derris uliginosa 

. .  . . . .  
131.  HemiIeia Berk. and Br. (Fig. 5 .  a-d) ' ' 

. . . , , . . . 

Uredo stage forming poudery orange patches; uredospores in small heads or clusters 
borne on hyphae emerging through stomata, reniform or subgiobose, the w hoie or only a por- 
tion of the surface warted, germ pores 3-5. Telia present ; teleutospores 1-celled, coloured 
or  hyaline, typically single, stalked, broadly ovate or umbonate, germ pore apical, springing 
from center of cluster of uredospores, after the latter are fully developed. Aecidium stage 
unknown. 

35 sdecies, especially tropical. 
. .  . . :  

Hemileia vastatrix causes coffee rust. Leaves are the most frequently attacked, although 
young shoots and berries do not escape. On the leaves the earliest indication of the disease is 
the presence of more or less circular, discoloured spots. These increase in size for sometime 
and become pale yellow, and studded with bright yellow clusters of spores, nhich so011 assume 
on both surfaces of leaves, but the spore clusters are conficed to the under-surface. Wild 
plants producing the fungus in Ceylon are Blectronia canzpanulata and Coffea travancorensis. a 

4 species recorded in Sri Lanka. 
. $ I  

(1) H. canthii B. & Br. 
On Canthipm (Plectronia) eatprpantsiufum and C. rheedii P : 37 



(2 )  H. phaji Syd. 
On Shajus g~and~lorus a3t Y. smzderinn 

(3) 23. ~vastatrix B. & Br. apud Berk. 
On Coffea arabica, C. liberica, C .  bengalensis 

Plectronia carnpanuladum Massee P : 37 

(4) wrightiae (Racib.) 
On Wrightia zeyImice 

1.32, Kuehneola Magnus (Fig. 96 a--c) 

Teleutospores of several cells asinf'hragmidium, but the wallis faintly coloured or colour- 
less and smooth; pores one in each cell, apical, spennogonia sub-cuticular, somewhat flattened 
without ostiolar filaments. Uredo-sori of two kinds; primary i.e. the equivalent of the caeo- 
mata often surrounding the spermogonia without paraphyses; secondary, similar but scattered, 
sometimes with garaphyses; uredos~ores borne singly on pedicels, with few and inconspicuous 
equatorial pores. Autoecious. 

5 species. Temperate. 

i species record.ed in Sri Eanka. 

(1) K. aliena (Syd. et Bud.) Syd. & Butl. 
Oo Spona'ias man&fera I? r 38 

133. Nyssopsorn. A~ih,  (Fig. 97 a) 

Teleu~osorus naked, dark. Teleutospores opaque, blaclcish brown, bordered with well 
developed, brown, either simple or stellate spines; spores more or less radially septate, three- 

F celled forming a triangle, each cell with 2 to many germ pores. Uredospores unicelled with- 
sut germ pares. Pycnidixrn a.md aceidrum not detected. 

90 species, widespread. Speczes ~Tiiih aecial stage segregated as jrriphragfiziop~zs~ 
9 

1 species recorded in Srl Lanka. 

( 2 )  N.  thwaitesii ( B .  & Br.) Syd. 
O n  Heptnpleurum stellaturn 

7 34. Perieladiurn Pass. 

Pseudoperldiun coriaceous - corky, irregularly sub-globose, pe~fectly closed, finally 
splitting in various ways; spores subglobose to irregular, free. 

2 species, on woody plants; Africa, Sri Larnka and India. 

1 species recorded in Sri Lanka. 

( 1 )  9. grewiae Pass. 
On Grewia colunznaris 

135 PhraginidieZIa P .  Henn. 
-= Mehtanzyces Mundkur & Thirum. fide M & T (Ainswortb 1963) 

Uredosorus without peridium; uredospore dark coloured, rough walled; teleutospores 
3 --. 4 septate, pale coloured. 



Plstc ?U( Pigs. 98 -- I01 

"8. Pizragnarrirlir subcorticium 

a -- rust infected rose leaf r l 
b - section aecium showing garaphyses and aeciospores, enlaIgcd 
c -- uredospores , enlarged 
d - teIe~~tospore, enlarged 

a - section. leaf of maize showing part of uredosoms on the left and teleutosorus on the right x 400 
b - teleutospores ,much enlarged 
C . .- uredospores , much enlarged 
d - P, grruninis, section of babemy leaf showing aecia and pycaia x I00 

a tcleutospore clusters on a leaf. hablt x 4 
b - teleutospore x 200 

a - bean leaf with rust spots, habit x I 
b - uredospores on stalks x 400 
c - teleutospores on stalks x 400 



Plate XX Figs. 98 - 101 



4 or 5 species on Bignoniaceae, i:: Africa a n d  India. 

i species recorded in Sri Lanka and described under the genus hFehtutnyres. 

(1) M. sterospermi (Mundk.) Mundk. & Thirum.. 
On Stereospermum chelanii7ides 

134. Phragmidium Link (Fig. 98 a-d) 

Spermogonia flattened, orbicular, sub-cuticular with flexuous hyphae; aecidia caeonnoid \ 

3n roundish clusters, confluent and broadly effused; aeciospores in chains; uredospores formed 
singly at the tips of hyphae; teieutospores typically free, transve~sely 3-many septate, upper cell 
with I germ pore remainder with 4 germ pores, wall thick, !aminate, usually coarsely verrucose, 
the middle layer dark and rigid; basidiospores globose. Autoecious 60 species, especially 
"enperate on Rosaceae. 

The fungus causes rusts on Rubus, Raspberry and Rosa. P. subcorticituin is a "Lr.oublc- 
qome pest to roses, often causing distorLion of the parts affected. P. 7~1wcrnnni-urvt also produces 
T U S ~  disease on soses. 

60 species, especially Temperate. 

4. species recorded in Sri Lanka. 

(1) P. mucronatztpn (Pers.) Schlecht. 
On Rosa sp. 

(2) P. orientc!e Sy d.  
On Rubzts ellipticis and N. mofzrccapzus P : 38 

(3)  P. subcorticiz~m Wint. 
On Rosa sp. 

9 3 37. Puccinia Pers. (Fig. 99 a-d) ' 

= Xenostebe Sgd. fide Cummins (Ainsworth 1963) 

Sori of teleutospores more or less powdery; sub-epidermal, w~thont a distinct peridcrl; 
eelentospores transversely 1-septate, ezch cell hav:ng one germ pore; basidia external, typically 
$-celled; basidiospores flattened on one side or kidney shaped; spermogonia deeply embedded 
in the tissues of the host, flask shaped; aecidia with a peridiurn which is occasionally evanescent; 
usedospores single celled. 3000 - 4000 species, cosmopo!itian. 1mpo:tant pathogen of cereals 
and grasses, and grcat nun~bcr of olber crops. 

P. sorghi Schweiil (syn P. rnaydzs) causes rust of sorghum (Andropog-on sorgtzuukz) and 
maize (Zen mays). Small round, red-brow11 pustules or rust spots occur relatively uazfo'ortnly 
distributed over theTedsurface. Often the leaf tissue around these groups of pustules die, gi ,?ing 
rise to scattered leaf spotting. In  addition nlid~ib, leaf sheath, ear husk, and tussels may bc af- 
*ectcd. 

37 species recorded in Sri Lanka. 

( 1 )  P. aburili B. & Br. 
On Abzltilon graveoEens 

(2) P. an~p?zafidis (Mi yabe.) Sacc. Pt Trotl. 
On Anaprphalis zzeylanica 



(4) P.  congests 'a. & Br. 
On Polygonurn chi~ense 

( 5 )  P. cuepidis - japonicae (Lindr.) Diet. 
On Crepis japonica 

(6) P .  cynodontis Desm. 
On Cynodo~z. dactylon 

(9) 9, duthiap ELI. & Tracy 
On Anrlropogon perttisus 

(10) P. eragrostidis Petch 
On Evagrostis rzigra 

(11) P. exlmui-ierzs Thum. 
On Jasminu.~ f !exile 

(12) P. fer~uginea Lev. 
On Smilax aspera 
On S. zeylanica 8i S. sp. 

(23) f. flaccida B. & Br. 
On Panicm sp. 

(14) P. heterospora Berk. & Curt. 
On Sida humilis & S. corrlifolta 

(15) P. isachnes (Fetch) Petch 
On Isaclzne kunthiano & 1. gardnerz 

(16) P. kuejllnii (Knrg.) Butl. 
On Saccharurn spontaneum 

(67) P. kusanoi Diet. 
On Arundtnaria japonica 

(1 8) P. longicomis Pat. & Har. 
On Bambusa vulgaris & B. arundinacea 

(19) 9. mysor~nsis Syd. & Butl. 
On KyKlinga brevifolia & K. n~onocephala 

(20) P.  nakanishikii Diet. 
On Cymhopogon conferi'iforus, C. martmi 

& Andropogon inierrfiedius 

(21) P. phylbclodiae Cooke 
On Asparagus falcatzrs 



(22) P. pogortatheri Petch 
O n  Pogonntherum criizitum 

(23) P. polygonii - amphibii Pers. 
On Polygonum punctatum 

(24) P. pruni - spinosae Pers. 
On Prunus persica 

(25) P. purpurea Cooke 
O n  S O Y ~ ~ Z L I Y L  halepense & S. vulgare 

(26) Y .  romagnoliana Maire & Sacc. 
On Cyperus ro tundus 

(27) P. ruelliae (B. & Br.) Lagerh. 
On Rt~ellia ringens 

(28) P. rufipes Diet. 
On Imperata avundnacea 

(29) B. shiraiana Sy d . 
O n  Justiciu procumbens 

430) P. sonchi Rob. 
O n  Sonchus sp. 

131) P. sorghi Schw. 
On Zea mays 

(32) P. spongiosa B. & Br. 
On Webera corymbosu 

(33) P. substriata Ell. & Bzrth. 
On Panicurn sanguinale 

(34) P. substriata var. penicillariae 
On Penrzisetum spicat'um 

(35) P. tabernaemontana dfchotomn B. St Br. 
O n  hst icin gendarz~ssa 

(36) P. thwaitesii Bark. apud B. & Br. 
On Justicia gendarussa 

(37) P. uralensis Tranz. 
-On Senecio scandens 

(38) P, vernorziae - scariosae Fetch 
On Vernonia scariosa 

2 more species recorded in Sri kanka and described under the genus Xenostele 

(39)  X .  echinacen (B. & Br.) Syd. 
On Actinadaphne inolochina and A. speciosa P : 41 

(40) X. litseae (Pat.) Syd. 
On Litsea fuscafa. This 1na.y be a syr~onynl of 

X. echiviaceu P : 41 



138. Ravenelia Berk. (Fig. 100 a--b) 

Heads many-celled with a compol~tid stalk; leliosporc muriform. 120 species, Harmer 
parts. Autoecious. Mostly 011 Leguminosae. 

J 

8 species recorded in Sri Lanka. 

(1) R. aculeifera Berk. apud B. & Br. 

On Mezoneurum enneaphy2lum 

(2) Pi. berkefeyi Mundk. 8z Thirum. 
On Cassia absus 

(3) di, b~eyniae-patentis Mundk. & Thirum. 
On  Breynia patens 

(4) R. emblicae Syd. 
On Pizyllaxtilus polyphj~llus 

(5 )  R. hobsoni Cooke 
0 n Lnongawr ia glabra 

(6) R. ornata Syd. 
On dbrus precatorius 

(7) R. sessilis Beik. apgd B. & Br. 
O n  AJbizzta lebbek 

(8) R. sticricaB. & Br. 
On Pongamia glabra and 

~dle~zAu!ea (Tqhrosia) subzrosa 

13 species, tropical. 

1 species recorded in Sri Ea:~ka. 

(1) S .  echinulata (Niessl) Mains 
On Madhuca (Bassi4 loizgifolia 

140. Skierka Racib. 
= Ctcnoderr~a Syd. fide Mains (Ai~sworih 1963) 

Uredospores obovaie, echinulate; ieleu.tospores exserted in loose twisted threads, I-celled 

10 species. Tropicd. 

1 species recorded in Sri Lanka. 

(1) S. pefchii (Syd.) Mains 
On Strp!,~dus bifoliatus 

One more species recorded in Sri Lanka and described under the genus. 
Ctenoderma Syd. 

(2) 6. toddaliae (Peich) Syd. 
On Toddalia aculeata 



141. Uredo Pers. 

Ssri generally ora lige yellc w, scmewhat powdery, pscudcperidium abser.1; uledospores 
.e produced single at the tips of fertile hyphae. The ~ptcies are prcbabJy c ~ l y  fo:ms not yet 

connected with higher stages. 

E Af orm-genus, 500. species ; especially in Tropics. 

56 species recorded in Sri Lanka. 

(1) U.  amoni Petch 
On Amonaunz involucratum 

(2) U.  andropogonis - zeylanici Petch 
On Arzdro.~ogon zeylanicus 

(3) U. anthistiriae Petch 
On Anthistiria irnberbis, A. gigantea, 

and Pseudantlzistiria umbellafa 

(4) U .  -anthistiriae - tremzrlae Petch 
On Antlzistiria tremula 

(5)  U. argyreiae Petch 
On Argyreia tiliifalia 

(6)  U .  arfocarpi B.  & Br. 
On Artocarpus lakoocha 

(7) U. callicarpae Petch 
On Callicarpa lanata 

(8 )  U .  caricicola Petch 
On Carex walkeri & C. baccans 

(9 )  U.  cassiae - bicapsularis Petch 
On Cassirr bicapsularis 

(10) U. cassiae - glaucae S y d .  
On Cassia glauca 

(1 1) U. chasaliae Petch 
On Chasalia curviflora 

(12) U. clerodendricola P. Henn. 
On Clerodendron inerme 

( 1  3) U. commelinae Speg. (Syns. U. davaoensis'Syd. U., ochracea Diet .) 
O n  Cyanotis zeylanica and Commelina nudifora P : 40 

(14) U. cudraniae Pztch 
On Cudrania javanensis 

( 1  5) U. cymbopogonis -polyneuri Petch 
On Cym bopogon polyneuros 



(16) U.  dendmcnlami Petch 
On Dendrocular~zus strictus 

(17) U. desrnodii - parvifolii Petch 
On Desmadiz~mparvifolium 

(18)  U. desmodii - pulchelli Syd. 
(Syns. U. desmodii-heterocaryi Petch and U. desmodii-triqueritr' Petch) 

On Desmodium heterowrpum and D. trlquenum P : 40 

(19) U .  dianellae Diet. 
On Dianella ensi$oli~ 

(20) U. dioscoreae - alarae Racib. 
(Syn. Aecidium dioscoreae B. & Br.) 

On Dioscorea alata & D. sp. cult 

(21) U. dioscoreae - sativae Sy d . 
(Syn. U. dioscoreae perztaphyllae Petch) 

On Dioscoven pentaphylla 

(22) U.  dregiae Petch 
On Bregia voluhilis 

(23) U, elephnntopodis Pe-tch 
On Elephan. fopus scaber 

(25) U. erythrinae P. Henn. 
(Sy n. U. erytlzrinea-ovalifoliae Petch) 

On Erythrina ovalifalia & E. velufiizlza 

(26) U. gynurue Petch 
On Gynura lycojjet-sicifolia 

(27) U .  hernidesmi Syd. (Syn. U. hemidesmi Petch) 
On E&wu"eesrnus in~aicus 

(28) U. hyperici - jnyonici Petch 
On Hyperic~i/?l japonic~kr~~ 

(29) U.  hyperici mysovensis Petch 
On Hypericunz mysorense 

(30) U.  ignobilis Sy d . 
On Sporoboius dzande~ & S .  iwrlicus 

(31) U.  isclzaemi - ciliaris Petch 
(Syn. U. ischaemi-cornmutati Petch) 

On Ischnemum ciliare et I. commuiatuml 

(33) U. lophantheri Petch 
On Lopkantherwm gracile 



(34) U. naarisci Petch 
On Mariscus sieberianus 

(35) U. meliosmae Petch 
On MelioSma wrightii 

(36) U .  in~croglossae Petch 
On Microg lossa zey~Jmica 

(37) U. momordicae Petch 
On Momordicn charantia 

(38) U.  ochlandrae Petch 
On Ochlnnara stridt~ln 

(39) U .  operta Syd .  cYr. Butl. 
On Coix Iuchryn:a - jobi 

(4 0) L'. opl~fopoganis Sy d .  
On Ophiopogon iprtermedius 

(41). U .  oyhiorrhizae Petch 
On Ophiorrlziza mungos 

(42) U. Panici - rnontztani Petch 
On Panicum rnontanunl 

(43) U .  panici - villosi Petch 
On Panicum villosum 

I, 

(44) U .  paspnli-longifori Petch 
On Paspalum longiflorurn 

9 
(45) G'. yaspali -perrottetii Petch 

On Paspalum perrot fetid 

(46) U. paspali - scrobiculati Syd.  
On Paspalum scrobulafum 

(47) U. phyllanthi - Zongifolii Petch 
On Phyllanthtw longifolius 

(48) U. phyllanthi - reticulati Petch 
On Phyllanthus reticulatus 

(49) U. pouzolziae Syd. 
On Pouzolzia bennettiana 

(50) U. sissoo Syd. & Butl. 
On Dalbergia sissoo 

(51) U. socotrae Syd. 
On Cassia corynzbosa 

(52) U. sopubiae Fetch 
On Sopubia brifida 



,.. . . . . <53) U. tectonae Racib, , . , ,. . , ~ . .  . . / . : . I  . .  . ,  
:.. . On Tectona grandis . . . . . . . . ,  . . , . . . . P : 40 . . . . . . . . .  : . 

:(54) U. teplirostae Rabenh. ex Syd. ... . , . 
. . 
: , 

I . . . . . . . , 
. . O n  Tephrosia purpurea :P 4 40 

:(55) U. trichosanthes Petch 
On Trichosanthes g a l m t a  

(563 U. vernoniicola Petch (Syn. U. ~enzoniae-hookerimzae Petch) \ 
On Vernonia cinerea, V .  hookeriana, 

FZ. setigera 8r V. wrighaiana P : 41 
. . 

'142. Uromyce8 Link (Fig. 101 a--c) . . 

Teleutospores unicellular,yellow to dark on distinct pedicel, almost always with an api- 
cal. pore, produced in flattened sori. Uredospores, aecidia and pycnidia are not present inevery 
species. When present spermogonia or pycnidia deeply embedded in the tissues of the host, 
flask shaped with conical mouth and ostiolar filaments and flexuous hyphae. Aecidia usually 
with an evident, generally cup shaped peridium. Uredospores formed singly on their pediccls 
with several, usually rather distinct pores, rarely accompanied by paraphyses. Basidiospores 
flattened on one side 01- kidney shaped. Autoecious or heteroecious. 

400 species. Cosmopolitian. 

The species are arranged according to the families to which the hosts belong. U. appefidi- 
.e.ulatus (Syn U. phaseoli) attacks french bean (Phaseolus vulgaris) and cowpea (Vigna sinensis) 
and causes heavy losses to both dry and pole snap beans. Fungus attacks stem, pods and more 
commonlyleaves and causes red brown spots. U. vicia fabaeis the broad been rust, parasitising 
the leaves and stems resulting in minute brown pustules scattered thickly over the under surf;ace 
(urea0 stage) or whitish spots(aecidia stage)or round elongated dark coloured spots (telial stage). a 

17 species recorded in Sri Lanka. 

(1) U, nnotidis Petch 
On Anotis richardicna 

42) U. apludae Sy d. & Butl. 
On Apluda varia 

(3) U .  appendiculatus (Pers.) Link 
,011 Phaseolus vulgaris, P. lunatus; ' 

Psophocarpus tetragonolobus'& Vigna sirtensis 

,(4) U. hidentis Lagerh. 
On  Bidens pilosa 

15) U. blainvilleae Berk. apud B, & Br. . . 
.. . O n  Blainivillea latifolio 

(6 )  U. decoratus Syd. . . 

.On Crotalaria sp. 

(7)  U. dianthi (Pers.) Niessl 
. On Dianthus caryophyllus 

( 8 )  U. Iinearis B .  & Br. 
On  Panicurn repens 



(11) U. rumicis (Schum.) Wint. 
On Rumex nbtusifoli~rs . - . . . , P : 41 

. . . , i  . . 

( 1  3)  U. setariae - iralicae (Diet.) Yoshino : . . .  
O n  Setaria itulica, S.  gbucu and S. filtermedia P : 41 

P '  ' % 

;- - (14) U. sojue (P. Helm.) Syd. 
Qn Glycine ma.u P : 41 

(15) U .  vesrei-pni Syd. (Syn. U. ~~ernrculos~s B. & Br.) 
O n  Bauhinia tnmentosu P : 41 

. . (16) 0. vicia faboe ( = U. fnbac ) 
On Viciu fabae P : 41 

(17) U .  ~ignae Barcl. 
O n  Vigi.rcr cc~fjuf~g and iY. sinensis 

HYMENOMYCETES 
L 

This is the largest group of basidiomycotina and include many of the well known m s h -  
rooms and toadstools (agarics), bracket fungi, and coral fungi (polypores), the jeUy fungi and 
the like. All produce basidia in a palisade like hymenial layer, which is fully exposed at matu- 

9 rity. The shape and size of the basidiocarp vary as does the manner in which the hynlenium is 
borne. They bear the spores perched obliquely on sterigmata and discharge them violently. 
by the water drop mechanism. The jelly fungi and most of the agarics are saprophytic and 
play animportant role in the decay of woodland and grassland litter, dung and composts. Many 
form mycorrhizae with forest trees. Few are parasitic. The bracket fungi or polypores are 
important economically because they Include a number of serious pathogens of forest trees 
and plantation crops. 

KEY TO THIE OlUrPERS OF TNE CLASS HYMENCBMYCETES 

1. Basidia septate ... 
Basidia not septate ... 

2. Basidiocarp present; hymenium in basidiocarp 
Basidiocarp absent; hymenium covering the surface of 
parasitised tiss~les . . 

9 
3. Hymenium borne in various ways, but ~f basidia lines pores or 

gills, texture of basidiocarp not soft and put- escent . . 
Hylnenium borne on lamellae or lining the interior of tubes in the" - 

Y latter case soft and putrescent ... 
APHYLLLOPKOR- 

ALES CP.371 



ORDER TREMELLALES 

Basidiocarp is g5ilerally gdatinons (trembling fungi) when wet, and horn like when dry, 
sometimes waxy like and membranous. Hyn~enium is smooth or convolute and infrequently 
covered. Basidia subglobose, longitudinally or vertically cruciately divided into 2-4 parts. 

P 

Mostly saprobic on dead wood; some species paraqitic on plants and scale insects. GS Genera. 
(25 monotypic) f 60 syti., 500 sp., especially tropical. 

KEY TO THE GXYERA OF THE ORDER TRFMELLILE3 

1. Probasidium becoming longitudinally or obliquely septate into 
2-4 cells ... 2 
Probasidium becoming transversely septate iiito 4 cells . . . Helicob~sidium (143) 

2. Sterigmat-a lateral 
Steriglnata terminal 

. . 

143. Helicobasidium Pat. (Fig. 102 a) 

Receptacle membranous soft, floscos.:, effused, incrusting. Hynlcnium smooth. Basi- 
dia cylindrical, more or less incurved, trarlsvers5ly 2-1 scptate, with subulate, unilateral sterig- 
mata. Spores white, oval, or pcar shapzd, rsmooth, producing on getntination either sporidiola 
or a mycelium 

10 species, widespread. One species recorded in Sri Lanka. 

( 1 )  H. compacturn Boedija. 
On Clerodendron fmgrans and Hevea root P : 43 

144. Septobasfdiztm Pat. (Fig. 103 a-) - 
0 

Pileuseffuse, rerapinale coriaseozs, not gzlati!lo~?; wall of probasidium thick and whole 
structure resembles a spore; the promycelium (baridiurn) is 4 celled, transversely septatste, each 
cell sterigmate giving a siiigle ba3idiosp~re. Basidiospore 1-celled, oblong, hyaline. 

3 
170 species, especially warmer areas. 

8 -species recorded in Sri kanka. 

( 1 )  S .  aligerum Petch 
On citrus 

(2) S .  boedijnii Couch 
On IIedyotis 

(3 )  S. bogoriease Pat. 
On Citrus and 
On Erythrina lithosperma P : 45 

(4)  S. petchii Couch 
On Litsea, Murraya exotica and Psychofria elongata P : 46 

(5)  S. rimulosum Petch & Couch apud Couch 
On Camellia sinensis 

(6) S.  scabiosum Couch & Petch apud Couch 
On leaves of Codiaeum variegatuna 



(7) S. t'heae Boed. & Steinm. 
On Camellia sinensis 

(8) S. thwaitesii (B. & Br.) Pat. apud Petch 
On Piper and Pouzolzia P : 45 

7 - 
145. Tremella Dill. ex Fr. (Fig. 104 a-2) 

U 

Receptacle gelatinous or waxy, soft, foliaceous, brain like, or tuberculai. kymenillm 
spread over the whole surface, very rarely papillate. Basidia amphigenous, superficial or iln- \ 

mersed. Conidia on the same receptacle p7we:ding. 9r.q~cornpanying the spores. Spores white, 
rarely yellowish, globose, oval, 'ellifidcd cir'pyriform; smooth or punctate; producing spori- 
dioles on germination, or tufts of condia that bud in  a yeast-like manner. 

40 species. Cosmopolitan. 

1 species recorded in Sri Lanka. 

( 1 )  T. ~ersicolor ( B .  & Br.) 
On  Corticium j I * /  P : 47 

ORDER EX0BMIDIAI;ES 

Mycelium is immersed in the substrate. Basidiocarp lacking. Hymenium effused, 
rarely consisting of basidia only, bursting through the surface of the parasitised tiswes. Parasites. 
of flowering plants mostly belonging to the family Ericaceae but also in some species of the 
Theaceae and Lauraceae. 

4 Genera, (2 monotypic) + 2 Syn., 15 species (10 in Ex0ba6idium)~ . 
P 

9 1. Spores 1-celled, oblong to fusoid; basidia 2-sterigmate ... Kordyana (147) 
Spores finally 2-celled, mostly curved; basidia 4-sterigmate .. . Exobasidium (146) 

. . , . ;.::::< : .. 
146. Exobasidium Woron. (Fig. 105 a-h) 

Mycelium immersed in the interior of the host. Basidia are formed on the extremities 
of branches of mycelium, which break out through the cuticle of attacked organs Basidia 

emerge on the surface of the host and from each of the four sterigmata, a single sporeis given off. 
Basidiospores white, elongate, fusiform or oblong, smooth, simple at  first, finally septate. 

10 species, especially north temperate. . . 

All species parasitic on living plants more especially on the leaves, forming galls or blisters 
that usually become red. Exob2sidium vexans Massee causes 'blister blight' of tea. On leaves, 
fungus produces blisters of finite dimensions, upper surface of the blister beco-ning indented, 
corresponding with a protrusion of the lower surface. Exobzsidium vaccinii Woron, cause of 
very comaon and conspicuous deformtion which affects the leaves, flowers and shoots of 

I Rhododendron sp. Exobasidium cinnamomi causes stem disease of cinnamon. 

.5 species recorded in Sri Lanka. 
C 

Y (1) E. cirtnamomi Petch 
On Cinnamomum zeylanicum and Cinnamomum cassia P : 43 



f late XXt Pigs. 102 - 106 

102. Helicobasidium 

a - section of a basidiocarp showing basidla and basidbqmres, enlarged 

a - section of basidiocarp x 100 
b - section of basidiocarp showi~ig hy~obasidimn,epibasidium and spores x 400- 
c - basidiospores x 400 

a - basidi'ocarp x 1 , .. . 

b - section through hymenium x 400 
c - sporidia much enlarged 

105. Exobaszdiun, a - ci. E. vexans ; e-h. E. 

Tea leaf showing blisters x 1 
T.S. Leaf showing hymenium x 400 
basidium with basidiospores x 400 
mature basidiospores x 500 
habit x 1 
section of leaf showing hymenium x 500 
basidiospores, much enlarged 
germinating basidiospores, much enlarged 

a - section host tissue showing hymenium x 500 
b - basidiospore, much enlarged 

; % I  



Plate XXI Figs. 102 - 106 



12) E. indicum Syd. & Butl. 
On Symplocos sp. 

(3) E. vaccinii Woron. (syn..E. ~hododen&i Cramer) 
On  Rhododendron arboreum P : 43 

(4) E. vexans Massee 
On Camellia sinensis P : 43 

(5 )  E. zeylanictlm Petch 
On Rhododendron arboreurn P : 43 

\ 

147. Kordyana Pat. (Fig. 106 a-b) . 
Fungus effuse, growing on plants; hyrneniwn.minute, senziglobose; basidia simple, 2- 

spored; spores oblong-elliptic, hyaline, l-celled. 

5 species. Tropical, p~rasitising es&cii~< Corninelinaceae. 

1 species recorded in Sri Lanka. 

(1) K. commelinae Petch 
On  Commelina nudijlora 

Thisis an artificial order of holobasidiate fungi, forming distinct fruit bodies. Hymenium 
is indefinite, increasing by centrifugal growth fully exposed from the first, lining the interior 
ofpores, covering the surface of teeth, tubercles or anastornosing imperfect lamella or forming a 
smooth surface. Hymenium may be formed on one side of th: basidiocarp (unilateral) or it 
may be formed on two sides or all round (amphigenous). If tubes or gills are present, the tex- 
ture of the basidiocarp may be papery, leathery or woody but not sort and putrescent, 

IQI The order includes 123 Genera + 385 Syn., 2900 species. 

Some species do damage to trees, sometimes as parasites but generally by attacking the 
dead heart wood. 

KEY TO THE GENERA OR THX ORDER APIHCYLLOPHOIRALES 

1. Hymenium borne on tubes 
Hymenium not boroe on tubes 

2. Basidiocarp resupinate , . . Poria 
Basidiocarp not resupinate 

(152) 
.., Fomes (151) 

3. Hymenium of teeth 
Hymenium not as above 

4. Basidiocarp resupinate, effuse 
0 Basidiocarp typically erect, funnel form 

148. Corticium Fr .  (Fig. 107 a-f)  

. . . Corticium (148) 

. .. Cyphella (149) 

D Basidiocarp entirely adnate to the matrix, often broadly effused, hymenium smooth, 
polished, colnposed of basidia and paraphysis only. Spores colourless. 
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Plate XXII Pigs. 107 - 110 

. . .. . . 

a - mycelium with chlamydospores x 400 
b - mycelium showing characteristic branching x 400 
c - mycelium and sclerotium in tube culture x 1 
d -- section of sclerotium, much enlarged 
a - C. sp. blighted cocoa twig,reduced ' ' '. 

f - C. theae section tea leaf showing basidia.and basidiospores,much enlarged 

a - habit x 1 
b - basidiocarp x 10 

109. Irpex 

a - basidiocarp on wood x 1 

110. Fomes a - f F. noxius 

a - affected mbber root showing typical encrustation of sand and stones, reduced 
b - basidiocarp on a rubber stump, reduced 
c - V.S. basid iocarp showing layers of tubes, enlarged 
d - surface and side view of tubes, enlarged 
e - surface section of basidiocarp, showing a pore x 400 
f - basidia and basidiospores, nuch enlarged 
g - F. lignosus anastornosing rhizomorphs on rubber root, reduced 



150 species, cosmopolitan C .  solani (= Pellicu~aria.filamenfo~a (Pat.) Rogers) causes the 
black scurf disease or: stem canker of potato. Disease results in girdling of the stem and death 
of affected underground shoots. Aerial symptoms simulate those of leaf roll due to a virus 

U 
infection. Infected tubers show cavities with brown mycelium and sclerotia on the surface. 
Imperfect stage of C. salani is Rhizoctonia solani which is widespread in Sri Lanka, altacking 
more than 200 species of plants. 

- C.  sasaki (Syn. Pelliculariasu~aki) causes 'sheath blight' of rice and other plants. F u f i g ~  
attacks seedlings,killing them. On older plants themost conspicuous symptom is greenish-grey 
lesions at the base of the stern and leaf sheaths, killing leaves and lodging the plants. The im- 
perfect stage is Rhizoctonia Solani. C. snlmonicolor B. & Br. (Syn. Pellicularia Salmonicolor~ \ 

is widespread attacking Tea, Rubber, Orange, Cocoa, Cinnamon, Mango etc. Fungus ~auses 3 

disease bark disease characterised by the production of pink-pustules of fungus t isue,  and 
called 'pink.disease.' 

7 species recorded in Sri Lanka. 

(1) C .  hypoghyllum Petch 
O n  Lasian th  us 

(2) G.  invisum Petch 
On Camellia sir~ensfs, Oxyanthus rubiflorus, 

.Hemidesmus indicus,CaLophylZurn burmami, 
Vernonia scariosn P : 42 

(3) C. pervagarn Petch 
On Erythroxylon coca 

(4) C. salmonicolor B .  & Br. 
On many plants (Syn. Corticiurn javanicurn Zimm. 

Pellicularia salmonicolor) P : 42 

( 5 )  C.  sasaki 
On Oryza sativa, Zea mays 

(6) C .  solani Prill. & Delacr., Bourd. & Galz, 
On SoIa?tum tuberosvnl 

(7) C .  rofsii (Curzi) imperfect state ScJerotium rovsii Sacc. 
On Mucuna sp.; Arachis hypogea P : 77 

149. Cyphella Fr. (Fig. 108 a-b) 

Receptacle waxy, membranous or sub-gelatinous cup shaped, stipitate sessile or pendcaious& 
Hymenium smooth, regulose or veined. Spores white, elliptical obvate, globose pyriform, 
sub-pyriform, ovate, clavate, or pipe-shaped, smooth. Basidia clavate with 2---4 stcrignmta,. 
Cystidia rarely present. 

100 species. Cosmopolitan. Generally saprophytes on wood but some oal mows 
are possj bly parasites. 

2 species recorded in Sri Lanka. 

( 1 )  C. grisea Petch 
On bark of living trees 

(2) C. Parnsifica 3. & Br. 
On Sphaeria sp. 



Plate XXII Figs. 107 - 110 



!50. h e x  Fr. (Fig. 109 a} 

Cap corky, coriaceous, or raernbranous, dilaidiate or resupinate sessile. Tubes homo- 
genous alveolar at f i s t  then becoming torn into teeth or plates. FIesh white or colaus&; 
spores white, elliptical, oval, globose, cylindrical or elliptic, long, smooth or punctate. 

50 sp., widespread. I. subvinosus attack,tea. Diseased roots are covered with a net 
work of white strands. Wood becomes white and friable. 

2 species recorded in Sri Lanka. 

(1) I.  deslvuens Petch 
On Camellia sinensis 

(2) 1. subvinosus {(B. & Br.) Petch 
O n  Acacia dscurrens,Camellia sinensis, 

Tepltrosia candida 

:i 51. Fornes (Fr.) Kickx (Fig. 110 a-g) 

Casidiocarp ;~e,renr,ial,cinna.moz: brown. Fileus thick, bracket or hoof sha!>ed, hard 
and woocly, often with ccnce~xric ridges, not coIou~ zoned; h y m e n i n  of tubes, tubes strati- 
fied ~i~layers ,  t ihe  external stratum of tube alone producingspores. Spores are hyaline or brown, 
elIiysoid up lo 25 Pfrn long. Conidial foms  are known in some species. 

100 sp. Perennial on wood. Causes 'root rot' of Tea, Rubber and other tropical plants. 

i7. ligrzosus Klotzsch causes, commercidly important 'white root disease' of Rubber, 
Tea, Cocoa, Cocoaui, Coffee, Jak as weU as a large number of forest trees and green manure 
plants. Most iaportanl diagnostic feature is the presence of stout rather flat cords of mycelium 
which run more or less longitudinally and unite with one another to form a net work. Fomes 
noxius causes another common root disease of rubber and other plants. - 'brown root disease'. P 

Most typical feature is the presence of a thick brownish - black encrustation of soil, sand and 
small stones of infected roots, which has 3 - 4 mnl of earth & sand fastened firmly to the 
surface and cannot be washed off. 

a 
5 species recorded i n  Sri Lanka. 

( 1  ) F .  raryoplzylli (Racib.) Bres. 
O n  Clove P : 48 

(2) 1"'. f/occosus Bres. 
On Poinciana regia aizd Bombax malabaricum P : 48 

(3) F. lamaoensis (Murr.) Sacc. 6t Tratt, 
On Hevea, Camellia etc. 

(4) F. Iignostls (K!otz.) Bres. 
. . . . . .  . . 

O n  .FIevea brasiliensis, Cgmellia, Artocarpys .P : 48 

(5) F.  nouizls TRI Pamphlet 2/66 
On. LYevza, Ca~~zeiliu and other forest trcc-s A . 238 

152. Porin Pers. ex S.F. Gray (Fig. 11 1 a-b) Q 

Rasidiocarp entirely resupinate forming more o: less extended patches covered with the 
pores or hymenium, flesh thin, often almost absent; spores white or coloured, elliptical, globose, 
sub-globose, obovate or cylindrical ; smooth or punctate. o 



200 sp., cosmopolitan, canses rot of root and wood of many plants, the disewe d~xr ibed  
as 'red root disease'. Fungus can be recognised as red sheets, smooth, thin, flat, dark or cords 
attached to the surface of the tap root. 

'0 

P. jwolateritin, causing 'red root of tea': kills the piallts~uddeniy. The f~~npusconzpietel~ 
disintegrates the root tissues, leaving a formless moist pulp. 

j 4 specics recorded i n  Sri Lanka. 

(1) P .  albobrunneu Petch 
O n  Acacia decurrens 

(2) P. Izypobrunnea Petch 
On Hevea brasiiirr~sis, Camellia sirtensis, Tephrosila 

cnndidn P : 52 

(3) P. hypolateritia (Berk.) Cooke 
O n  Carnellia sinensis 

(3 )  P .  rubroc?zo~.da Pelch 
On Dendrocalamus giganteus 

ORDER AGARICALES 

Thisincludes ihef'ungi whose fruit bodies are commonly called the ~ U S ~ ~ O O ~ I X ~  aarld toads- 
stooIs. It also includes an~xher group of fleshy Iarge f ~ ~ n g i  called boletus. The characteristic 
nlacroscopic fruit body of the mushrooms and toadstooIs is made up of a fleshy or sometimes 
cartilage-like and generally siipitai-e pileus, having hymenium - covered gills on its under side 
{inferior). 

L' 

This order includes 143 genera (4 $- 390 syn.) 4200 species. Most are .saprophytes but a 
smalI number are pathogenic on higher plants. Some have mycorrhizl associations especiaUy 
with forest trees. A number are edible. 

6 

KEY TO THE GENERA OF THE ORDER AGARICALES 

Fruit body more or less fleshy, soft, soon decaying . . . A . . '  r trsrllariel/a (153) 

Fruit body coriaceous, persistent . . . ,lfara.smit/.v (1541, 

153. ArmiIlariella (h is t . )  "Karst. ' ' ' ( ~ i . ~ ,  'Ilk a-ti) 

Pileus very variable usually brownish with a tinge of honey colour, adorned with minuted 
tufts of brownish or blackish hairs, sometimes glabrous, even,or when old slightly striae@ on the 
margin; gills usually decurrent, sometimes adnate, white or whitish becoming sordid with age 
and sometimes variegated with reddish brown spots; stern ringed at length, bro\vnish. towards 
the base j spores white. 

A. mellea (= Armillaria rnellea (Fr.) Quel.) is the cause of serious root rots on trees and 
0 other plants. Roots are first attacked, mycelinm gradually passing into the collar and lower 

portions of the trunk. Injury does not penetrate very deeply into the wood but as the carnbi;.:?~ 
and outer layers of sap wood are gradually killed, the trees eventually die. The ~.hizomorpha 

P 
emit pho~phorescent light. Another indication of A. mellea is the great outfioiv of resin from 
the bark at the base of the stem and from roots,whereby hard clumps of earth aye formed roaufid 
the roots. 



Plate XXTI[ Pig. I l l  - f 12 

a - mycdial sheaths on tea mot,reduced 

h - basidiocarp on tea stump, reamed 

a -. rhizomorphs under the bark of an infected tree,reduced 

b - cluster of basidiocarpsx 1 

.- - w basidiocarp x l 

d -- section of a gill showing basidia and basidiospres x 400 

e - epiphytic thread blight on tea leaf x 

P - epiphytic thread blight on tea stem ,reduced 

g -, thread. blight and 'Cyphella form' on portion of a leaf 

1 - M .  e9uicrinis - Horse hair blight on Nurmeg, reduced 



Plate XXlII Figs. 11 1 - 112 



One species recorded in Sri Lanka. 

( 1 )  A. mellea = Armillaria mellea (Fr.) Quel. 
On Acacia decurrens P : 53 

154. MarasmiusFr. (Fig. ll2e-i) 

b Pileus thin,tough and pliant, coriaceous or membranous; stem cartilaginous or Ilorny, 
continuous with the pileus but of a different texture; gills pliant, rather tough, somewhat distant 
with an  acute entire edge; spores hyaline or whitish. \ 

4 species recorded in Sri Lanka. 

(1) M.  equicrinus Muell. 
- horse hair blight 

On tea, nutmeg, rubber and on shrubs in jungles P : 60 

(2) M .  pulcher (B. & Br.) Petch - thread blight 
On tea, nutmeg, cocoa and EeIoperolre oblongata P : GO 

(3) M .  rigidichorda Petch - horse h a ~ r  blighl 
O n  shrubs and trees i n  jungles 

(4) M .  stenophyllus Mont. 
O n  Musa paradisiaca 

SUB - DIVISION DEUTEROMYCOTINA 

This is an assemblage of fungi reproducing by spores which are formed witho~tt nuclear 
fusion followed by meiosis. This artificial subdivision embracesthe imperfect, asexual, or ccni- 
.dial states of Ascomycotina, Basidiomycotina, and ofzygomycotina. It alsoincludes the conidial 

3 states of fungi,those with which no perfect states have yet been correlated, if indeed any are in 
existence. The conidial states are groupedinto form-genera and form-species,implication being 
that names are proposed without a knowledge of the sexual states of the taxa they represent. 
In practice however the prefix "form" is understood but usually omitted. The ~peciesinclud~d 

4 in a form-genus are related to each other by the form of their conidia and conidiogenous appa- 
ratus, but not necessarily by phylogeny. 

KEY TO THE CLASSES OF DEUTEROMYCOTINA 

1. Reproductive structures present 
Reproductive structures absent- 

... 2 

. . . AGONOMYCETES (P.159) 

2. Reproductive structures borne in pycnidia or acervdi . . . COELOMYCETES (P.133). 
Reproductive structures borne otherwise ... HYPHOMYCETES(P.~O~), 

CLASS - HWHOMYCETES 

This constitutc the largest form-class of the Deuteromycotina, including over 10,000~ 
form-species. This class includes the fungal pathogens of man, a number of serious plant 
pathogens, pathogens ofinsects and other arthropods, many of the industriallyimportant fungi, 
common contaminants of microbiological laboratories, and many soil fungi which are Saprobic 

G? playing a significant part in the soil economy. The conidia may be borne on c~nidiophore~ or 
o n  ordinary hyphae. The conidiophores may be separate from one another, or the conidio- 
phores may arise from a small cushion 01 strorna of hyphae (resultingcomplex being know as a 
sporodochium) or conidiophores develop into tufts or columns forming antler-like or cylindrical 

4 bodies known as coremia or synnemata. Conidia of various shapes, hyaline or coloured, 1 to 
many-celled . This class has a single order Monilides with the cliaracters described for the class. 



JKEY TO THE GENERA OF THE ORDER MONILIALES .. . 
, . 

11. Hyphae in more or less loose cottony mass . . ... 2 
Hyphae compacted to form a globose to cylindric spore-body 
which is often stalked ... 45- 

2. Hyphae and conidia hyaline or brightly coloured ... 3 
Hyphae and conidia both typically dark, or one or the other dark . . 25 

3. Conidia I-celled 
Conidia more than 1-celled 

4. Conidiophores very short or obsolete or little different from the 
conidia ... 5 
Conidiophores elongate and distinct from the conidia ... 8 

5. Conidja globose , . ... Oospora (168) 
Conidia not globose ... 6 

6. Coilidiophores simple, arising from superficial mycelium ... 7 
Conidiophores sparingly branched, typically arising through 
stomata . . . . Oidiopsis (166) 

7. Conidia ovoid to elliptic . . . Oidium 
Conidia clavate . . . 0 vulariopsis 

8.  Conidia capitate . . 

Conidia not capitate 

9. Conidia enclosed in  mucus 
Cooidia not in m c c ~ s  

. . . Gliocladium (162) 

. . . Penicillium (171). 

10. ~ o n i d i a  borne on tiip (acrogebous) on verticillate branches ... 11 Y 
Conidia not as above ... 12 

11. Conidia solitary or loosely grouped 
Conidia in heads or spikes 

. . . Verticillium (877) 
. . . Acrostalag mus 

~asa 
12. Conidia typicdy.borne on the walls or sides (pleurogenous) . . . Acladium (155) 

Conidia not as above ... 13 

13. Conidiophores simple or nearly so 
Conidiophores branched 

Ovularia 
14 

14. Conidiophores procumbent . . . Sporotrichum(l7S) 
Conidiophores erect or ascending i ... 15 

15. Conidia solitary . . . Monosporium 165) 
Conidia loosely grouped about the apex . . Botrytis b57) 

16. Conidia 2-celled 
Conidia more than Zcelled 

17. Conidia produced in chains (catenate) . . . Hormiactis (164) 9 

Conidia not produced in chains ... 18 



1'8. Conidiophores much branched 
Conidiophores simple 

o 19. Conidja broad filiform 
Conidia not as above 

20. Conidia spirally curved . . . Helicomyces (1633 
B Conidia not as above ... 21 

21. Conidia pyriform 
Conidia not pyriform 

22, Typical large canoe shaped 
macroconidia and small 
microconidla present . . Fusarium (161) 
Conidia not as above ... 23 

23. Conidia capitate or fascicled . . . Candelospom (158) 
Conidia solitary ... 24 

24 Conidia cylindric to clavate . . Ramularia (174 
Conidia doliform (jar shaped) . . . Pirhomyces ( 1 7 ~ j  

25. Conidia stellate 
Conidia not stellate 

26. Conidia long, filiform 
Conidia not as above 

0 
27. Conidia 1-celled 

Conidia more than 1-celled 

. . . Cercospora (181) 

... 27 

v 28. Conidiophores very short or scarcely different from the conidia ... Coniosporium (183) 
Conidiophores distinct from the conidia ... 29 

29. Conidia dark ... 30 
Conidia not dark . . . Zygosporium (19Q 

30. Conidia endogenous . . . Thielaviopsis (195). 
Conidia exogenous ... 31 

31.' Cells of conidiophore short and somewhat inflated . . . N igrospora (1931, 
Cells of conidiophore long and not inflated ... 32 

32. Conidia catenate (in chains) . . . LaceIIina 
Conidia not cate~ate . . . Monotospora 

33. Conidia 2-celled ... 34 
Conidia more than Zcelled ... 37 

w 
34. Conidia in heads ... Cordana 

Conidia not in heads ... 35 
(189 

. . 
35. Conidia catenate, chains often short : . ; . ., . Cladosporium (182)( 

Conidia not catenate . ..' 36 



36. Conidia acrogenous (borne at tip only) . . . Fwicladium (197) 
Conidia acropleurogenous (borne at tip and sides) . . . Cladosporium (182) 

Conidia transversely septate ... 38 
Conidia murifonn (transversely and longitudinally septate) . . . 43 

Conidiophores very short or little different from conidia ... 39 
Conidiophores long or distinctly different from conidia ... 40 

Conidia catenate . . Septonema /194) 
Conidia not catenate 

\ 
. . . Ceratophorum 180) 

Conidja echinulate . . . Heterosporium (189) 
Conidia smooth ... 41 

Conidia typically curved with one of the central cells enlarged . . . Curvularia (186) 
Conidia not as above ... 42 

Conidia ovate . . . Brachysporium (179) 
Conidia elongate . . . Helminthosporium 

(188) 
Conidiophore very short or scarcely different from the conidia . . . Coniothecium (la) 
Conidiophore long or distinctly different from the conidia . . . 44 

Conidia catenate . . . Ahernaria y) 
~Conidia not catenate . . . Macrosporium 198) 

Spore body stalked, capitate (spores in heads) to cylindric ie. a 
synnema ... 46 
spore body typically sessile, globose to pulvinate or applanat e 
ie. a sporodochium (Sporodochia frequently are not produced 

- A  

in culture . .. 51 

Hyphae and conidia paleor brightly coloured 
Hyplme and conidia or one or the other dark 

Conidia I-celled 
Conidia 2-celled 

Synnema capitatc 
Synnema cylindric 

Conidia 2-celled 
Conidia more r han 2-celled 

Conidial part capitate or at least terminal 
@onidid part cylindric or long clavate 

. . . Stilbum 

... 48 
003) 

. . . Didymostilbc (209) 

. . . Actinostilbe (198) 

. . . Artkrobotryum (199) 

. . . Podosporium (202) 

Hyphae and conidia hyaline or brightly coloured ... 52 
Hyphae olive to brown black, conidia of the same colour as 
hyphae, sometimes hyaline ... 55 

Conidia of two types, - large canoe shaped macroconidia and 
small microconidia ... Fusarium (161) 
Conidia of one type ody ... 53 Q 



53. Sporodocl~ia globose 
Sporodochia not globose 

G 54. Conidiophores much branched 
Conidiophores simple or nearly so 

55. Conidia one-celled 
a Conid ia many-celled 

Aegerita 
54 

. . . Tubercularia (210) 

. . . Tubereulina (211) 

56. Sporodochia hairy or s,etulose. ... 57 
Sporodochia glabrous 

\ 
. .. Epi~occum (206) 

57. Sporodochia more or less uniformly setulose (with bristles) . . . Chaetostroma(205) 
Sporodochia ciliate at margin . . . Myrothecium (208) 

58. Conidia cruciately Ccelled 
Conidia not as above 

. . . Spegazzinia (209) 
. . .  Exosporium (207) 

155. Acladium Link (Fig. 113 a) 
= Trichosporum Fr. (Ainsworth 1963) 

Mycelium hyaline, loose, and cottony, rarely fasciculate; conidiophores sinlple, long, 
distinct from the conidia; conidia 1-celled, hyalhe or bright coloured, smooth, typically pleuri- 
genous, globose ta ellipsoid. 

5 species, widespread. 
1 species recorded in Sri Lanka and described under the Genus Tric!to~porium as 

( 1 )  T .  vesiculosum Butl. 
On  Casuarina equiset$olia 

156. Ac~ostalagmus Corda (Fig. 114 a--c) 

3 
Conidiophores slender with verticillate bracches; conidja hyaline, one-celled, ovoid, held 

together in headsin slime drops. This genus is very close to Verticillium and is believed by some 
to be synonymous with it. 

2 species recorded in Sri Lanka. 
( 1 )  A. cinnabarinus Corda 

O n  Scleroderma 

(2) A.  fulvus . B. & Br. 
On  leaves of a rironocotyledoli 

157. Botrytis Pers. ex Fr. (Fig. 115 a--c) 

Sterile hyphae creeping; conidiophores long, slender, erect, pigmented, vaguely bran- 
ched ~pwards~hranchlets slender,apical cells enlarged and rounded, bearing conidia grouped like 
grapes on short sterigmata; conidia hyaline or ashcoloured, grey i n m s ,  1 celled, ovoid, elliptic 
or  globose; mycelium grey, growing rapidly in culture, irregular sclerotia frequently produced, 
Parasitic, causing 'grey mold' of many plants or saprophytic. 

0 
$0 species. Cosmopolitan. 
One species recorded in Sri Lanka. 

Y (1) B. sp. 
On Ricinus 

Tropical Agriculture XCIX 
P : 6  



158.  CandeIospora Rea & Hawley (Fig. 116 a) 

Conidiophores erect, hyaline, septate, branched; spore bearing branches penicjllate; 
conidia hyaline, 4- celled, cylindrical, narrow; parasitic on higher plants. This genus differs 
from C'Zi~drocladium primarily in the number of cells. in the conidium. u 

2 specics, European, N. Amer. 
P 

1 specics recorded in Sri Lanka; C. theae causing a Ieaf diseasc in tea. On leaves it produces 
numerous spots, black-brown or grey-white in colour, which later coalesce giving a black colour \ 
to the leaf. . The fungus causes prematnre defoliation of both young and old leaves. The 
perfect stage of the fungus is Calonectria theae. 

(1) C. theae 
On Camellia sinensis, Acacia decurrens, 

Acacia melanaxylon, Eucalyptus sp . A : 33 

159. Cercosporella Sacc. (Fig. 1 17 a-d) 

Conidiophores hyaline, slender, bearing single conidia apically, or on short branches; 
conidia hyalinc, several-celled, oblong, cylindrical to filiform, straight or curved; parasitic on 
higher ylax:ts; differs from Cercospora in that both conidia and conidiophores are hyaline. 

80 species, widespread. Some species have characters in common with Ramularia. Causes 
leaf spots. 

3 species recorded ir? Sri:Laiika. . ' ~ ,  .~ 
' .  > , , ,  

( 1 )  C ;  brassicae (Fautr. & Roum.) Hbhnel . : .,.: ; 
On Brassica campestris P : 73 

. . 

(2) C. crataevne (B .  & Br.) Pctch 
On Crataeva roxburghii P : 73 

(3) C .  theae  etch 
(Sy n. Ccndelosyora theae) 

On Carneliia sinensis, Acacia dealbata 
Eucalyptus sp. & Tephrosia rdicans P : 73 

160. ~~l indr~clodium Morgan (Fig. 118 a) . . 

Conidiophorcs regularly and repeatedly dichotomously or trichotomously branched, each 
terminating in 2-3 phialides; conidia hyaline, 2-celled, cylindrical, borne singly; parasitic or sap 
rcphyiic. 

10 species, widespread.. C.  floridaniirnsSobers 8~ Se).rnour cause dieback of clove seedlings. 
Perfect state is in Calonectria kyotansis. 

2 species recorded in Sri Lanka. 

( 1 )  C .  floridanurn Sobers & Seymour 
Q 

On seedlings of Syzygium momt imr~ i  Sivakadadcham 1976 
. , , 

- (2)  6. pithecolobii Petch *,- ..' Q 

On livini leaves of Pithecolobium sasnman P : 74 



1 Fusariurn Link ex Fr.  (Fig. I19 a-i) 

Mycelium cottony in culture, often with some tinge of pink,purple or yellow in the myce- 
Y lium or medium. Some produce conidia on sporodochia, others in smooth gelatinous layers 

and still others in scattered clusters, on all parts of the mycelium. Conidiophores variable, 
slender and simple, or more stout, branched irregularly or bearing a whorl of phialides. The 
one feature common to the different types of culture is the spore. Macroconidia are canoe 
shaped with pointed ends usualiy with several cross septa, coloarless or pale colonred, never 
dark, and are quite unlike of any other fungi. In addition to this, many species produce micro- 

\ 
conidia, which are small, ovate, elongate, pyriform or comma shaped, usually non-septate more 
rarely 1-3 septate. A ngmber of species f o m  chlamydospores. 

65 species + 78 varieties, cosmopditan, saprophytes and parasites. A number of species 
have perfect states in the family Hypocreaceae of Sphasriales (Gibberella, ~Vectriaetc.) Im1)ortant 
pathogens: F, solani var. caeruleum (dry rot of potato in storage wh5re decay is slow and tissue 
becomes dry and powdery, leaving whitish to brownish areaq which dessicate to form cavities) 
d;: oxysporurn Schl. ex Fr. var. cubense (E. F. Smith) Woll. (Wilt of banana called the 'Panama 
disease7 where leaves turn yellow,collapse at the bases remaining hanging downward aIong the 
pseudostem; underground syrnptomsare diagnostic- yellow orange or red streaks at the regions 
of the ~jascular tissues) F. oxysporum §Chi. ex Fr. var. passlflorae (vascular wilt of pawion); 
F. morzilyorme (the conidia-l state of Gibberella fujikuroicausing 'foot rot and bankanae dlseasz" 
of rice, both in the nursery and in the field. Seedlings become pale thin arid finally killed. 
In older plants infection results in fall and lanky tillers bearing pale green flags) 

9 species recorded in Sri Lanka. 

(1) F. equiseti 
On seeds of Cowpea, Mungbcan aad pumpkin Unpublished data 

C.A.R.I. Gannoruwa 
(2) F .  entomophilursz Petch 

On Clitellaria herninoplu P. :  74 

(3) F. epithele Mc .  Alp. 
On Citrus 

(4) F. hetevosporium Nees ex Fr. 
On Sorghum vulgare 

(5) F. monilifarme 
On Oryza sativa A : 9 4  - 

(6) F. orchidis Petch 
Orchid leaves P : 74 

(7) F. oxysporum Fr. . 

var cubense on Musaparadisiaca 
var passiflorue on Passiflora edulis A : 177, 209 

(8)  F. sola?zi var. caeru!eiim 
= Fusarium caeruleum Lib. Sacc. 

On Solanun? tuberosum A : 130 - 

(9) F .  uredinicola Petch 
On Uredo microgIossae 



Plate XXIV Figs. 11 3 - 123 

a - conidiophores with conidia much enlarged 

114. Acrostalagmus cinnabarinus 

a - conidiophore, a water mount x 400 
b - conidiophore with conidia x 100 
c - conidiophore showing spore heads on slime drops x 4 00 

a - conidiophore and conidia x 40 
b - conidioph )re and c o n ~ d ~ a  x 100 
c - upper portlon of conidiophore showing swollen tips and conidia x 500 

1 15. Canddospora citri 

a - conidiophore and conidia, much enlarged 

a - mature spots on tea leaf just fully expanded x 1 
b - irregular patches on older leaves x 1 
c - conidiophore x 300 

a - conidiophores and conidia, enlarged 

I 1  9. Fusarium 

F. oxysporum 
onion bulb showing basal rot,reduced 
e F. solan i var caerulewn 
conidiophore with microconidia, enlarged 
macroconidia, enlarged 
chlamydospores , enlarged 
chlamydospores with conidia,enlarged 
i F. oxysporum var cubense 
Infected bznana plant, reduced 
Section of diseased rhizome showing vascular darkening,reduced 
m3;rcxonidia and microconidia, enlarged 
chlamydospores , enlarged 

a - cmidiophorc with conidia in slime drop, much enlarged 

121. Helicomyces 

a - conidioljhore with conidia, much enlarged 

a - conidiophore with chains of conidia, enlarged 
b - conidia enlarged 

123. Monosporiwn 

a - conidiophore with conidia, enlarged 





162- Glioclodiurn Corda (Fig. 120 a) 

Conidiophores erect, septate, penicillate above, branches and branchlets septate; conidia 
h hyaline or brightly coloured in mass, 1-celled, acrogenous (produced successively apically in 

heads) irregularly massed together, surrounded by a mucilaginous coat. 

Differs from Penicillium in the conidja not being produced in chains and in being involved 
o in a mass of mucous forming a head. Some of the species are considered as representing the 

conidial condition of Ihe fungus Hypomyces, the species which are parasitic on fungi. 
\ 

10 species, widespread. 

1 species recorded in Sri Lanka. 

(1) G. penicillioides Corda 
O n  Polysti'ctus flabelliformis 

163. Helicomyces Link ex Waller (Fig. 121 a) 
= Helicostilbe Hijhnel Linder 'emended' the genus for Helicostilbe simplex Petch, 

Sri Lanka. 

Conidiophores hyaline, short. or elongate; conidia hyaline or sub-hyaline septate, conidia1 
filaments thin, hygroscopic, tightly coiled; mostly saprophytic on decaying wood. 

5 species, widespread. 

1 sp ecies recorded in Sri Lanka and described under the name Helicostilbe as: 

+ ( 1 )  H .  simplex. Petch 
On Daphniphyllum glaucescens P : 75 

164. Hormiactis Preuss (Fig. 122 a-b) 
9 

Conidiophores simple, long; conidia hyaline or sub-hyaline, Zcelled, oblong to cylindric, 
borne at  the tip and on the sides, catenate, chains binate or ternate. 

5 species, Eur., Amer., Sri Lanka 

1 species recorded in Sri Lanka. 

(1) H .  rosea Petch 
O n  Hibiscus sp. 

165. Monosporium Bon. (Fig. 123 a) 

Conidiophores dendroid, repeatedly branched, erect, hyaline; conidia borne singly at the 
apex of branches, 1-celled, hyaline or lightly coloured, mostly saprophytic. 

a 10 species. Temperate. 

1 species recorded in Sri Lanka 

(1) M. squamicola (B. & Br.) Petch. 
O n  leaves of Clerodendron 



166. Oidiopsis Scalia (Fig. 124 a) . . . .  . . 

Myceliun~ externzl on host, chiefly on the leaves, white; conidiophores erect, branched 
and typically arising from a stoma; conidia in chains; conidia rather large, elliptical, colourless 

D 
or pale coloured. 

1 species recorded in Sri kanka, causing 'powdery mildews' on aerial parts of plants. 

(1 )  8. taxrica (Lbv.) Sdm. 
O n  Cajanus cajan and 
On Ccl7psicum annuum 

,167. Oidium Sacc, (Fig. 125 a-b) 

Like Bidlopsis Szalia, but the co-lidio~hores arise on a s~perficnalmycelium, simple and 
consist of a short stipe of 1 or more cdls, and a cell which gives rise to conidia in chains. 

25 species es?ecia!ly Tropical. Many are imperfect states of family Erysiphaceae, and 
cause 'powdery miideks'. (see Erysiphales) 

6 species recorded ir Sri kanka. 

( 5 )  0. di,tgitanir:?d?:? cr.,rtcr 
On Cirrus P : 76 

Sctrernl ui!ideatified species of Oidiuw (conidial rtates of powdery mildews) ave common 
on a nlmber of hosts i!;clydirug Stachyta~>i~eta, lLiTibis~z~ esculentus, Bixa, Zinnia elegann;, Gom- 
phrena globosa, DOYS~CPL~Q SP; ~ e g f e  marnqelos etc. 

168. Oosporn Wallr. 

Tufts delicate, effused or pulvinate, lax or rather compact; fertilelzyphae short, sl;nder, 
simple or sparingly branched; conidia in  chains, globose or eUiptica1,hyaline or clear coloured. 

50 spcci-s, cosmopolilan. 0. Iactis parasitica is a wound pathogen causing a watory 
so l  on tomato fruits, starting at the stem end or at growth cracks. 0. aurantii cause a siailkr' 
rot on orange fruits. 

2 species recorded in Sri Lnnka. 

(1) 0. aura~ztii Petch 
On Orange fruits 

(2) 0. Iactis (Fres.) Sacc. f .  parasitiea 
Psitchard and Porte. . . 

On Lycopersicon esculenturn 
' ' ' ' " ' ' 



169. Cavulavia Sacc. (Fig. 126 a--c) 

Conidiophores emerging in clusters, simple or branchcd; conidia hyalice, 1-celled, ovoid 
or globose, a ~ i c a l  or lateral, single or lcss often catenulate; parasitic. * 
100 species, cosmopolitan. 

E. 2 species recorded in Sri Lanka. 

( 1 )  0.  bixae Racib. \ 
O n  Bixa orellana P : 77 

170. Ovulcriopsis, Pat. 8r Harr. (Fig. 127 a) . . 

Similar to Oiclium but with clavzte conidia. 5 species. Widespread. 0. moricola causes 
powdery mildew' disease on Morus. 

1 species recorded in Sri Lanka. 

(1) 0.  moricola Delacr. 
O n  Morus 

One more unidentified specics causcs pov:der), ~niidev, s G ~ I  chil'i (Capsicum aim.nu~m) 

171. Penicilliurn Lick ex Fr. (Fig. 128 a-b) 
= Coremiurn Link in  part fide Thorn. (Ainsworth 1963) 

% Mycelium creeping, septate; conidfophores erect, either detached fromor;e anofher or to 
some degree aggregatedinlo fascicles or compacted into definite corcmia, sep'tate, smooth or 
rough, terinina~rrg in a broom like vhorl of b~ai?chcs, :he latter consisung of a single whorl 
ofphialides or twice to several times ver,icillately branched, illefinal branches bcaringthe phiali- 

4 des; conidia in dry unbranched chains, giobose, ovoid, elliptical or pyrlfc~m, smooth os rough 
hyaline or brightly coloured. 

137 species, cosmopolital~ . Some have perfect stares in Ccrpenteles, Talaromycrs. Cons- 
mon moulds, many named on cultural, blccht mical, or ~a thoger~ic  ch~racters. P. di~il.iralttm 
Sacc. (blue mould of citrus 8uil.s) is a v\.ou.nd parasite, rtsultingjn a soft rot of clariges, uhich 
later gets coated with a 1 . i ~ ~  r~ould.  

2 species recorded in Sri Lanka. 

(1) P. digitaturn Sacc. 
O n  Citrus fruits 

(2) P .  incarnatu m B .  & Br. 
O n  Bamboo 

3 more unidentified species recorded in Sri Lanka. 
. . 

(3) Penicilliurn sp. 
O n  fruits of Carica papaya 

(4) Penicilliunz sy  . 
On seeds of Arachis hypogea 



124. Oidiopsis 

a - conidiophore with conidia emerging through a stoma x 400 

a - conidiophore with chains of conidia x 400 
b - conidia x 40 

126. Ovulariu 

a - cluster of conidiophores x 100 
b - conidiophores x 400 
c - conidiax 400 

127. Ovulariopsis 

a - conidiophore and conidia x 400 

1 28. Pen icillium 

a - conidiophore x 400 
b - phialides with chains of conidia, much enlarged 

129. Piricularia oryzae 

a - paddy leaf with spindle lesions with a dark margin, reduced 
b - nodes of infected panicle showing broken-neck phase x 1 
c - conidiophores with wnidia emerging through a stoma x 500 
d - conidia x 500 

130. Rmuluria 

a - conidiophores with conidia, much enlarged 

a - a complete branched conidiophore x 100 
b - portion of a branch of wnidiophore and conidia x 500 

132. Trichotheciwn 

a - conidiophore with conidia, much enlarged 
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(5) PeniciZIium sp, 
On fruits of Ananas cornosur (PineappIe) 

2 more species recorded in Sri Lanka, and described under the name Coremiurn Link as 

(6) C .  compressurn ( B .  & Br.) Petch 
O n  fruit of Citrus m a x i m  

(7) C .  pulcherrimum Petch 
On Lecanium nigrum 

172. Piricularia Sacc. (Fig. 129 a-d) 

Conidiophores long, slender, simpIe or rarely branched, septate, single or in tufts; coni- 
dia pyrifom to nearly ellipsoid, borne singly and attached at the broader end, hyaline, 2 to 3- 
celled. Parasitic chiefly on grasses. 

5 species, especially temperate. P. oryzae Cav. causes 'rice blast disease', affecting the 
leaves, culrns, panicles and flowers of rice plants. A diseased rice crop shows plainly from a 
distance and as the name 'blast' implies the crop appears brown and scorched standing out in 
strong contrast to healthy green foliage. 

2 species recorded in Sri Lanka. 
( 1 )  P .  grisea 

On ripe fruits of Musaparadisiaca (banana) 

(2) P .  oryzae Cav. 
O n  Oryza sativa (rice); 

Panicum repens; Eieusine coracana (Kurakkan) 
-- 

P : 77 

173. Pithomyces Berk. & Br. 

Conidiophoreslong and distinct from the conidia, granulate, simple or nearly so; conidja 
many-celled, solitary, jar shaped or cask shaped [dolifom), hyaline or light coloured. 

1 species, in Java and Sri Lanka 

(1) P. flavus B. Sr. Br. 
On some Monocotlyedons 

174. Ramularia Sacc. (Fig. 130 a) 

Mycelium internal, intercellular; coaidiophores, through stomata, clustered, short, with 
tips furnished with minute projecting points, hyalire or coloured, cylindrical, mostly Zcelled, 
sometimes produced in chains. Differs from Ovularia in the septate conidia. 

300 species especially temperate, causing leaf spots. 

1 species recorded in Sri Lanka. 
(1) R. areola Atk. 

On Gossypiurn 

0 975. Sporotrichum Link ex Fr. (Fig. 131 a-b) 

Conidiophores hyaline, sometimes simple, usually irregularly branched, with spore 
bearing yoruon near the apex; conidia hyaline, 1-celled, globose or ovoid, attached apically 
,or ia~trally; saprophytic in soil, parasit~c oon hgher plants or pathogenic on animals (causing 
'sporotrichosis'). 



3 species recorded in Sri Lanka. 
I, t T  3 

(1) S. aIbum Petch 
r c On Cordyceps dipterigena 

(2)  S.  isarioides Petch 
O n  Cordyceps dipterige~a P : 78 

(3) S .  Iichenicola B .  St Br. 
- On lichens 

176. Trichothecium Link ex Fr. (Fig. 132 a) 

Sterile hyphae creeping; conidiophores simple, erect, long, slender, septate; conidia ter- 
minal, solitary, Zcelled, hyaline or bright coloured, ovoid to ellipsoid; saprophytic or weakly 
parasitic, when parasitic a wound parasite. 

5 species. Cosmopolitan. 

2 species recorded in Sri Lanka. 

(1) T. luteurn Pelch 
On fruits of Hevea brasiliens& 

(2) T. parasfticum ??etch 
On uredo of Melampsora sp. 

177. ~erlicilli6nT Nees ex Wallr. (Fig. 133 a--c) 

Sterile hyphae septate, creeping, branched, hyaline or brightly coloured. Conidiophores 
hyaline, sler,der, erect, bracchcd, at least some of the branches verticillate; terminal branchlets 
usually flask shaped and dis: lrcrly pointed at theapex. Conidja ovoid to eIIipsoid not in  chains, 4 

bydine, or pale coloured, I-celled, borne single or under moist conditions in slimy balls, Vas- 
cular parasites causing wilts of higher plants, parasitic on other fungi or growing saprophyti- 
cally . 

U 

40 species. Cosmopolitan. kcrosr'alagmzss Cosda is a Syn. but is often used. 

2 species recorded in Sri hatka, 

( 1 )  V .  afienuatunp Pelch 
On Lycopevdon sp. 

(2) V. niveunz Pe:ch 
O n  leaves of Adezoslemma vkcosurn 

178. AIternaria Nees ex  WaIIr. (Fig. 134 a&)' 

Sterile hyphae creeping; conidiophores sicgle or in* groups, mostIy unbranched, short, 
Conidia iilverled or club shaped, mostly elongate a? tlp, muriform in the lower portion, dark 
coloured, lighter at the joints, frequenrIy borne id acsopetd chains (catenulate) and connected 
by slender portions, soon separatiog. 

a 
Parasitic or saprophytic on plant material. 50 species, cosmopolitan. A number of 

species cause 'blackleafspols' on various cuIlirald aad wild plants. A. soZani(EUi~ and Martin) 
Sorauer causes 'carly hlikht' of potato and tom.ato. Mature leaf spots are irregularly circular 
and usually show a series of concentric ridges ui+ich produce a target - board effect. When o 

spots i ~ c l  ease in nunker; they coalesce ana kill the leaf. 



8 specics recorded in Sri Lanka. 

(1) A. brassicae (Berk.) Sacc. 
On Brassica oleraceae, B. oleraceae var bofrytis, 

B. campestris, B. jmcea, Raphmw sativus 
. . . . 

A : 154, 157 
I : . .  . 

(2) A.  carotae (Ell. & Langl.) Stev. I .  . 

Oa Daucus carota a:::,, ..: ; ,<  ,:.. , ,  , , ; :  . ' , P : 7 2  

(3) A. dauci 
O n  Dazlcus carota 

(4) A. lzerczllea (Ell .  & Martin.) Elliott. 
On Armoracia rusticma 

. . (5)  A. Zoazgipics 
On Nicoiima tabacum A : 215, 219 

(6) A.  pndiwiclcii(= Trichoconis pdiwicRii) 
O n  paddy grains 

Administration report, Dept. 
of Agricul. 1968-69. 

(8)  A. solani (Ellis & Martin) Soracer 
On Lycopersicon escutsntum, S o h u m  tuberosuin A : 122, 127, 140 

179. Brachysporium Sacc. (Fig. 135 a-b) 
v 

Conidiophores brown, erect, usually solitary, simple, septate; conidia dark, ovoid to. i 
obovoid, unequaIly 2-or more septate, attached to the apical cell of the conidoiphore by a short, 
narrow cell; mostly saprophytic. 

0 

25 species. Widespread. B. toi-ukosum is the cause of 'Black tip disease' of banana fruits 
and leaf spots. 

1 syecics recorded in Sri Lanka. 

(1) B. torulosu?~ Syd. 
O n  leaves of M ~ ~ ~ ~ p r a & m a  

180. ~evato~horunz Sacc. (Fig. 136 a) 

Conidiophores dark, short, simple, bearing a solitary, apical conidium; conidia 3-to 
several celled, fusoid to cylindrical, the apical cell &awn out to a slender hyaline, oflen cmvcd 
or hooked appendage; mostly saprophytic. 

2  species recorded in  Sri Lanka. 
Q 

(1) C .  albiziiae Petch 
O n  leaves of seedIing of Albizzia falcata 

Y (2) C. setosum Kirchn. 
I O n  Crotalaria amgyroides arid C.'maramoensis P : 72 



Plate XXVI Pigs. 133 - 138 

1 3 3. Verticilliurn . . 

a - conidiophore with clusters of cbnidia x 100 
b - conidiophore x 400 

, c - portion of conidiophore in water mount x 500 

a - affected tomato leaf showing lesions x 1 
b - - conidiophore x 400 
c - conidia, much enlarged 

135. Brachysporium 

a - conidiophore, enlarged 
b - conidia, enlarged 

136. Ceratophorum 

a - conidium, enlarged 

137. Cercospora a - c ,  C. personata 

a - spots on ground nut laves x 1 
b - cluster of conidiophores , enIarged 
c - conidia, enlarged 
d - e C. rnusae 
d - leaf spots on banana leaf,reduced 
e - cluster of conidiophores with conidia. enlarged 
f - C. hibisca conidiophores and conidia ,enlarged 

a - undersurface of a diseased leaf of tomato x 1 
b - cluster of conidiophores bearing conidia, enlarged 



Plate XXVI Figs. 133 - 138 



181. Cercospora Fres. (Fig. 137 a-f) 

Hyphae not rigid, simple or branched, brown, often parasitic and forming spots on leaves; 
Y conidiophores dark, simple arising in clusters and bursting out of leaf'tissue, bearing conidia 

successively on new growing tips; conidia elongated and slender, brown or olive, sometimes 
hyaline or sub-hyaline, septate, several celled, vermiform. 1270 I+ 560 Syn, fide chupp, Mono- 
graph of the fungus Genus Cercospora, 1954; arranged by host form, keys), cosmopolitan; - 
parasites attacking the leaves producing leaf spots. C. musae Zimm. (perfect state belongs to 
Mycosphaerella musicola which causes, leaf spot of banana referred to as 'Sigatoka disease' \ 
where the symptoms are lenticular, grey spots surrounded by a brownish border which gradually 
diffuses into a bright yellow halo. These spots usually coalesce and result in large dead, dry 
patches. C.  personata results in a serious leaf spotting and defoliation of ground nut, the dis- 
ease being described as 'Tikka disease' of ground nut. The perfect state of this is Mycosph- 
aerella berkeleyii Jenk. 

40 species recorded in Sri Lanka. 

( 1 )  C .  averrhoae Petch 
On Averrhoa carambola 

(2) C .  apii 
On Apium graveolens 

(3) C .  beticola Sacc. 
O a  Beta vulgaris 

(4) C.  blumeae Thum. 
On  Blumea viscosula 

. (5)  C.  bruceae Petch 
On Brucea suntatram 

(6) C .  calpurniae Petch 
Calpurnia aurea 

(7) C .  capsici Heald & Wolf. 
On Capsicum annuurn 

(8) C .  cardiospermi ?etch 
O n  Cardiospernzum helicacab~m 

(9) C .  carotas 
On Daucus carota 

. (10) C. cearae Petch 
O n  Manihot glaziovii 

-(11) C .  cordobensis Speg. 
On  Argyreia populifolia 

(12) C.  crotalariae Sacc. 
On  Crotalaria striata 

(13) C. cruenia Sacc. (Perfect state in M y c o s p ~ r e ~ ~ a  cruenta) 
On Phaseolus 



(14) C .  dilleiziae Pctch 
On DiIIenics retusa 

(15) C. dioscoreae Ell. and Martin 
On Dioscorea 

(16) C. gossypina Cooke 
On Gossypium 

(17) C .  henningsii AZlesch. 
0 11 Man iho f u t ilissim a 

(18) C .  Iaibisci Tracy & Earle 
On ..Yibiscus esculeizf~s 

(19) C. hiptages Petch 
On Isiptaze madablota 

(20) C. iteod~planes (Th.iim.) Sacc. 
On Tetraathem iteodaphnes 

. .  . . . 

(21) C. koepkei 
On Saccharurn officinartt~z 

(22) C .  mangiferae 
On Mangifera indica 

(23) C .  medicaginis Syd. 
On Medicago-sativa 

(25) C. musae Zimm. 
On Musaparadisiaca 

(26) C .  nicotianae Ell. & Everh. 
On Nicoriana tabacum 

(27) C. oryzae 
: On Oryza sativa . . ..- . . .  . . . . .. .. . , 

(28) C .  penonata (Berk. & Curt.) Ell. & Everh. 
On Arachis hypogea 

(29) C .  pseudarthriae Petch 
. : On Pseudarthria viscida 

(31) C. rosicola Pass. 
: ' : On Rosa 

(32) C .  sesami Zimnz. 
On Sesavnum indicum 



(33)  C .  solani Thum. 
On Solanum nigrum P : 73 

(. - 
(34) C .  subsessilis Syd. 

On Me lia azedarach P : 73 

(35) C. ternateae Petch - 
On Cliforia ternatea P : 7 3  ' 

(36) C .  theae Van Breda. 
On C~mel l ia  sinensis . ,, . I? : 73 

(37) C .  tiglii P .  Henn. 
On Croton tigliurn ' ' P : 73 

(38) C .  viticota (Ces.) Sacc. 
O n  Vitis vinijiera P : 73 

(40) C .  zizyphi Petch 
On Zizyplzus oenoplia . a  P : 73 

182. ~ l ~ d o s ~ o r ~ u m  Link ex Fr. (Fig. 138 a-b) 

Hyphae creeping. on the surface of the substrate; corlidiophores dark, almost erect,bran- 
ched variously, clustered or single, olive cbloured. Conidia dark, at first one-celled then usual- 
ly with a cross wall, shape variable, terminal and then pressed to a side. 

Saprophytic on plant material or parasitic on higher p l a ~ t s  and then fornling velvety 
Y olive tufts, or cloud like patches on leaves. 

50 species. Cosmopolitan. C.  fulvum Co oke (perfect state in Fulviafulva) causes 'leaf 
mould of tomato',  here it attacks the leaves irrespective of them age, fIowers and fruits. On 

3 leaves sylnptolns first appear in the form of spots, and later wilt, change to dark-brown colour 
and die young. Small fnlits when attacked, drop prematurely, mature fruits rot at the stern- 

tnd, 

9 species recorded in Sri Lanka. . ' , ,  

( 1 )  C .  apicale B .  & Br. 
On  leaves of Cycas sp. 

(2) C. calamigena B. & Br. 

(3) C; ~ompactiusculum Sacc. & Syd. 
On StercuIia foetida & Ter minalia sp. 

(4) C.  congesturn Berk. 
On leaves of Litsea sp. P : 74 

& (5)  C.  fuligineum Bon. 
O n  Trichsloma erassum P : 74 

.. , (6) C .  fulvum Cooke * 
On Lycopersicon esculentum P : 74 
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(7) C. herbmum Fr. var toruZomm B. & Br. 
On leaves of Anamirta 
fruits of Sorghum vui'gare, Hyperic-um sp. Citms sp. P : 74 

(8) C. myakei Sacc. & Trott. 
O n  oryza sativa 

(9) C.  stkperficiale Petch 
leaves of Cinnamomum ovalijbzium 

183. Coniosporium Link ex Fr. (Fig. 139 a-b) 

Conidiophores short, scarcely distinguishable from the hyphal cells ; conidia dark, I 
celled, ovoid, mostly saprophytic. 

2 or 3 species. Europe. 

1 species recorded in Sri Lanka. 

( 1 )  C .  tetvantherae (Thiim.) Sacc. 
On Litsea gardneri 

184. Coniathecium Corda (Fig. 140 a-c) 

Conidiophores short or none; conidia dark,muriform, many-celled irregular, 30 species. 
Cosmopolitan. 

1 species recorded in Sri Lanka. 

(I) C.  chomatosporum Corda 
On apple 

185. Cordana Preuss ex Sacc. (Fig. 141 a-c) 4 

Mycelium dark; conidiophores dark, upright, slender, simple, bearing a head of conidiaj 
conidia dark: Zcelled, oblong to broadly, ellipsoid; mostly saprophytic. 

2 species. Europe and Tropics. C. musae (Zimm.) Hohnel causes 'leaf blotch of bana- 
na'. Sylnptoms are small, oval spots and later oval patches, and finally long strips of diseased 
dead tissue. 

1 species recorded in Sri Lanka. 

(1) C. musae (Zinlm.) Hijhnel. 
On Musa paradisiaca 

186. Curvularia Boedijn (Fig: 142 a-c) 

Mycelium subhyaline or brown; conidiophores brown, erect, simple, septate; conidis. 
spirally arranged or in clusters, ellipsoid or cylindrical, dark, 3-5 celled, typically bent or curved 9 

with 1 or 2 central cells broader and darker than the terminal cells. Parasitic or saprophytic. 

15 species, widespread. C. Iunata (Wakker) Boedijn is common on crop plants; especially , 
Tropic&. (The imperfect state of Cochliobohrs Irinotus). 



- 3  species recorded in Sri Lanka. 

(1) C.  fallax Boedijn on paddy seeds unpublished data, Div. of PI. 
Path., C.A.R.I. Gannoruwa. 

(2) C.  lunata (Wakker) Boedijn 
On Sorghum vulgare P : 74 

(3) C. senegalensis (Speg.) C .  V. Subram. unpublished data, Div. of PI, 
On Pumpkin seeds Path., C.A.R.I. Gannoruwa. \ 

187. Fusicladium Bon. (Fig. 143 a) 

Mycelium subcuticular on the host forming somewhat of a stroma which bears upright 
conidiophores, dark, lcelled, short denticulate with conidial scars, young conidia produced 
successively as pushed out ends of new growing tips; conidia dark, ellipsoid to pyriform, typically 
2-celled, although I-ceI1ed conidia may predominate; parasitic on higher plants. Some species 
are conidial stages of Venturia (See Venturia). 

40 species, widespread. 
. .  . 

.1 species recorded in Sri Lanka. 
' 

(1) F. pongamiae Syd. 
On Pongamia glabra 

'188. Helminthosporium Link ex Fr. (Fig. 144 a-d) 

s. Many species are best known as parasites of cereaIs and grasses. A good number grow 
.as saprophytes on plant debris. Mycelium light to dark in culture, extensive; conidiophores 
short or long, brown to black, septate, simple or sparingly branched, arising in groups, more or 
less irregular or bent, bearing conidia successively on new growing tips, genicuIate at points below 

Q the conidia; conidia terminal or lateral on the geniculations, dark, typically containing more 
than 3 cells, with the end cells lighter coloured, cylindrical or ellipsoid, sometimes slightly curved 

, or bent, ends rounded. 

175 species. Cosmopolitan. Shoemaker restricts HeIminthosporium to lignicolous 
species, and classifies certain grammicolous species in Drechslera and Bbolaris. Among the 
important pathogens are H. oryzae Van Breda causing rice brown Spot (see Cochliobolus miya- 
beanus). H. incurvaturn Bernard., causing brown spot disease of coconut resultingin yellowing 
and browning of coconut leaflets; H. sacchari causing 'eye spot of sugarcane' which is a highly 
destructive leaf disease, resul~ing in reddish-brown water-soaked spots or runners which coa- 
lesce to give a fired appearance; H. sigmoideum (sclerotial stage of which is ScZerotium oryzae) 
causing 'stem rot' of rice resulting in rotting and discolouration of the base of the slem, and 
production of a large number of tillers from the base of the stem and from nodes above the soil;- 
H. tovulosum which in association with other weak parasites is responsible for rocting of har- 
vested ripening banana fruits, and for the 'black spot disease' on banana leaf (Wardlag 1935). 

11 species recorded in Sri Lanka. 

( 1 )  H.  albizziae Petch 
On leaves of Albizzia lebbek 

42) H. garciniae Petch 
On leaves of Garcinia m g o s t a n a  



Plate XXVII Figs. 139 - 145 

139 .  Coniosporium 

a - top view of conidiophores and c0nidia:enlarged 
b - side view of conidiophores and conidia ,enlarged 

140. Coniothecium chromatosporum 

a - stem of apple showing canker, reduced 
b - conidiophore, enlarged 
c - conidia, enlarged 

, . .  

141, Cordana musae 

a - conidiophore with conidia in heads, enlarged 
b - tip of conidiophore, enlarged 
c - conidia, enlarged 

142. Curvularia Iunata 

a - conidiophore with a cluster of conidia, enlarged 
b - tip of conidiophore x 400 
c - conidia x 500 

a - conidiophores and conidia, enlarged 

a - b H. torulosum 
a - banana fruit affected by black tip disease, reduced 
b - conidiophore and conidia, enlarged 
c - d H. oryzae 
c - conidiophore, enlarged 
d - conidia, enlarged 

145. Heferosporiurn 

B 

ci- 

a - conidiophore, enlarged 
b - conidia , enlarged 



Plate XXVII Figs. 139 - 145 



13) H. heveae Petch 
On  leaves of Hevea brasiliensa P : 75 

(4) H. incurvatum Bernard. 
On  leaves of Cocos nucifea P : 75 

(5) H. nodulosum Sacc. (Perfect state in CochIiobolus nodulosus) 
On Eleusine coracana and E. indica 

Y P : 75 

(6) Hb oryzae Van Breda (perfect state in Cochliobolzrs miyabeanus) 
On Oryza sativa p : 75 

(7) H. ravenelii Berk. & Curt. 
On Sporobolus indicw 

(8) H. sacchari 
O n  Saccharum offinarum 

. . . . 
A : 228 

(9) H. sigmoideum (perfect state in Leptosphaepia salvinii) 
On Oryza sativa . . .  A : 92 

(10) H. toru!osum 
On fruits of Musa pmadisiaca A : 181 
O n  leaves of banana Wardlaw 1935;296 

(11) H .  turcicum Pass. (perfect state in Trichometasphaeria turcica) 
On Zea mays P : 75 

189. Heterosporium motzsch ex Cooke (Fig. 145 a-b) 

- Conidiophores dark, simple, producing conidia as in H2lminthosporium; conidia dark, 
typically 3 or more - ceUed, cylindrical, wall rough, echinulate to verrucose; parasitic, causing 
leaf spots, or saprophytic. 

9 30 species. Cosmopolitan. 

Z species recorded in Sri Lanka. - ' 

( 1 )  A. wickstroemiae Petch 
On leaves of Wilcstroemia vividflora 

190. Lncellina Sacc. (Fig. 146 a-d) 

Setae erect, tall, brown,sim?le; conidiophores intermixed withsetae, shorter, paler, simple; 
-conidia 1-celled, globose or oval, mostly saprophytic. 

3 species, tropical. 

1 species recorded in Sri Lanka. 

(1) L. graminicola (B. & Br. ) Petch 
On Andropogon 

191. Macrosporium Fr. (Fig. 147 a) 

v Usually forming blackish patches on living parts of piants; conidiophores clustered; 
conidia dark colour, muriform, many celled; often constricted at transverse septa. 



Macrosporium Fr. is a nornen ambiguum (Ainsworth 1963) 

I, species recorded in Sri Lanka. 

( 1 )  M .  macalpineanum Sacc. & Syd. 
On Pelargonium sp. cult 

192. Moaotospora Sacc. (Fig. 148 a-b) 5 

Mycelium dark; conidiophores dark, erect, sIender, septafe, simple bearing a conidim '\ 
terminally, other conidia frequently attached laterally particularly in culture; conidialarge black,. 
1-celled, ovoid to ellipsoid, mostly saprophytic. 

5 species, temperate. 

1 species recorded in Sri Lanka. 

( 1 )  M .  fusigera B. & Br. 
On a Palm 

193. Nigrospora Z i m .  (Fig. 149 a-c) 

Mycelium extensive and hyaline in cultme; conidiorhores short, ceUs somewhat inflated 
dark, simple or branched ; conidia, black, 1 -celled, globose to some~hat  flattened, hyaline vesi--- 
cle at the end of the conidio phore; pa~asitic on grasses or saprophytic. 

N. oryzae (Berk. & Br.) Petch on maize and other hosts, widespread ; perfect state of thisisin. 
Khusk'ia oryzae Hudson. 

2 species recorded in Sri Lanka. 

( 1 )  N .  oryzae (B. & Br.) Petch 
= Monotospora oryzae B .  & Br. 

On Oryza sativa 

(2) N .  rnusae 
On banana leaf spots incited by Cordana 

194. Septonema Corda (Fig. 150 a-b) 

Conidiophores dark,'sim~le or bra~ched, tall or short, bearing conidia apically; conidia~ 
sub-hyaljne to dark-brovin, typ~cally 3-to several - celled, cylindrical to fusoid, catenulate in ... 
simple or branched chains, produced acropetally; saprophytic or parasitic. 

10 species, widespread. 

1 species recorded in Sri Lanka. 

(1) S. olivaceonigrum B. & Br. 
On  Agave 

195. Thielaviopsis Went (Fig. 151 a-b) 

Mycelium white to grey in culture; conidio~liores on short lateral branches of mycelium,. 
sub-hyaiine to dark, the terminal cell slightly brcader at the base and tapering upward, produc- 
ing spores endogenously; endcconidja hyaline, formed in chains or masses; chlamydospore 3 

formation frequent. Parasitic or saprophytic. Mostly imperfect stages of Endoconidiophora. 



2 species, widespread. T. paradoxa (conidial or imperfect stage of Ceratostomellu para 
doxa Dade) causes 'stem bleeding disease' of arecanut, coconut and palmyrah, where the cons- 
picuous symptom is the presence of reddish brown or rust coIoured liquid which oozes through 

t cracks in the stem, 'Base or Butt rot, of pineapple where the disease manifests itself as 'Base 
rot or Heart rot' of suckers, 'white spot' of leaves and fruit rot, and the 'pine apple disease' of 
sugar cane where the characteristic symptoms are a black central cylinder or 'pipe' which is 
readily seen when stalks are split, and an odour resembling that of fresh pineapples becallso 

~3 of the preseiice of acetic eerher. 

1 species recorded in Sri Lanka. 
. , . .. . . , ,  . .  

(1) T. paradoxa (de Seynes) Hijhnel 
On Cocos nuciferu, Areca catehcu, Borassus fIabbiZifery 

Ananas comosvs and Sacckmurr, officcinarum A : 64, 192 

196. Triposporium Corda (Fig. 152 a-b) 

Conidiophores dark, simple, septate, bearing a single conidium apicaiiy; conidia duk ,  
with three septate a m s  radiating from a central cell; parasitic on leaves or saprophytic 011 plant 
malerial. 

1.0 species, widespread. 

1 species recorded in Sri Lanka. 

( 1 )  T .  gardneri Berk. apud. B .  & Br. 
O n  living leaves of Corfee arabica 

J97. Zygosporiun~ Mont. (Fig. 153 a-b) 

e Conidiophores erect, simple, brow1 at the base, apical ceii hyaline or sttb-hyaline; spore 
bearing structure single near base of conidiophore, consisting of stipe cell, a dark prophialide 
and sub-hyaline phiaiides; conidia I-celled, hyaline, o77.d; mostly saprophytic. 

8 species recorded in Sri Lanka. 

(71) Z .  oscheoides Mont. 
On leaves of Pandanus and Hevea 

198. Ac~inostilbe Petch 

Fertile hyphae compactedinto a cylindric synnema with aparaphysf e disk at tip; conidia 
borne at the top, 2-celled, hyaline, oblong to frtsoid. 

I species recorded in Sri Lanka. 

(1) A. vanillae Petch 
Oa stems of Vmifiaplanijblia 

199. Arthroborryl~m Ces. (Fig. 154 a-c) 

Q 
Synncmata dark, cylindrical, with a giobose sporulating head; conjdia hyalilia to dark, 

3 - 4  celled, prcad~~ced in slime; mostly saprophytic. 



Plate XXVIlJ Figs. 146 - 157 

1 45. Lacerho gru~nin icolu 

a - habit, setae and conidiophores, enlarged 
b - tip of setae, enlqrged 
c - tip of conidiophore, enlarged 
d - conidia, enlarged 

a - conidiophores and conidia, enlarged 

a - conidiophore and conidia x 400 
b - tip of conidiophore , much enlarged 

a - N. oryzae , conidiopl~ore and wnidia x 400 
b - c N. musae (on bananaleaf) 
b - conidiophore showing i d a t e d  tip and mature conidiun x 400 
c ... young unpigmented conidia x 400 

a - tip of conidiophom with conidia x 400 
b - conidia x400 

a . .  conidiophore with conidia x 400 
b - cldamydospores x 500 

a -- conidiophores , enlarged 
b - conidia, much enlarged 

a - conidiophore with dark prophiaiide and sub-hyaline phialide,much enlarged 
h - conidia, much enlarged 

a - synuema, enlarged 
b -- conidiophores, enlarged 
c - conidia, enlargecl 

a - . synnema, enlarged 
b - conidiophore with conidia x 500 

a - synnema x 50 
b - head of synnema x 500 
c - conidia x 600 

. . 
a - synaema, enlarged 
b - head showing conidiophores much enlarged 
c - conidia, much enlarged 



u Plate XXVIII Figs. 146 - 157 ' 



3 species. Europe, Srt Laxlka 

2 species recorded in Sri Lanka. 

(1) A. glochidii Petch 
On leaves of Glochidion coriaceum 

(2) A. injimdibziliforme Petch 
Oa leaves of Cinnar??omum o~~uZ~ol ium 

200. Didymnbotryu7n Sacc. (Fig. 155 a-b) 

Synnemata dark, cylindrical; conidia Zcelled, dark, oblong to cylindric wZth a dal-k hard 
dcross the rnidd!e. 

4 spceies, N. Amer., Asia. 

1 species recorded in Sri Lanka. 

11) D. rigidztri.i (B. & Br.) Sacc. 
O n  bamboo and Oncosperntu 

Sytlnernata. light; stalk cylindrical, with ail expanded ovoid o s r ~ t l l ~ d ~ C j  S ~ O I C  'Oe;.i~-i~':g h~::d; 
conidiophores hyaline, brailched, shori coaidioph~res produzed abundantly ia culttlre; co~~jdia 
-iyaline, I-celled, usuaily bccoming~wo-celled, containedjn d;opiets of s1itn.e; ovoid lo elongale 
wostly saprophytic. 

3 species, widespread. 
1 spe~ies recorded lu S n  Lat-ikii. - 

(1) D coj'jeae P. Plel11-i. 
o~ twigs of Camel!icr slnensis 

+ 202. Podosporium Scllw. (Fig. 157 a-t-c) 

Synnemala stalked; stalk fibrozs; co!~idra zeropletrrigenous, nlany cciled, dzrk, oblong 
to cylindric. 

10 species. Tropical. 

X species recorded in Sri Lanka. 

(1) P. sparsum (8. & Br.) Petch 
On Pantianus odovatis.~i~riuv 

203. ,Sf i lblu~ ?ode ex Fr. (Fig. 158 a-b) 

Syllneilzata cylindric, coilidial part disti~ictiy capiratc; conidia covcred \;fir h m'jc<iiis, 
i-celled hyalir~e to bright-- coloured, giobore to elliptic or obiong. 

10 
3 species recorded i n  Sri Lanka. . , 





(5 )  C .  inquinans ( B .  & Br.) Petch 
On  Paspalum scrobiculatuvn 

(6) C.  ischaemi Petch 
On  Ischaemum ciIiare 

(7) C. sorghi Tracy & Earle 
On Sorghum vulgare 

207. Exosporium Link ex Wallr. (Fig. 162 a) 

Stroma compact, convex or with the centre depressed; sporodochia e m p e n t , s u b g l o b ~  
to convex; conidia acrogenous, dark, many celled, oblong to cylindric. 

1 species recorded in Sri Lanka. 

(1) E. arecae (B. & Br.) Petch 
O n  leaves of Areca catechu 

208. Myrothecium Tode ex Fr. (Fig. 163 a--c) 

.. Sporodachia.cushion like, light coloured to dark; conidiophores sub-hyaline to colored 
repeatedly branched, bearirg conidja termirally; conidia sub-hyaljne to dark, 1-celled ovoid to 
elongate, dry in mass; weakly parasitic or saprophytic. 

6 species, cosmopolitan. 

1 species recorded in Sri Lanka. 

(1) M. roridum Fr. 
On Eleusine indica 

9r 209. Spegazzinia Sacc. (Fig. 164 a - c) 

Sporodochium small, dark; conidia of two kinds; (1) a 4-celled spiny spore, borne api- 
cally on a long slender conidiophore; (2) a 4-celled smooth spore borne on a short conidiophore; 
saprophytic on vegetable material; both conidiophore and conidia dark. The smooth spore 
and sporodochium may be absent in some species. 

5 species, widespread. 

2 species recorded in Sri Lanka. 

(1) S.  meIioIae Zimm. 
O n  MeIiola & MemecyIon 

(2) S. tessarthra (Berk. & Curt.) Sacc. 
O n  Andropogon 

9 210. Xubercularia Tode ex Fr. (Fig. 165 a--c) 

Sporodochia rather large, light to orange in colour, breaking out through the bark; 
conidiorh~res h ~ a l i ~ e ,  eloa~afe, re~eatedly bra~ched, (not verticillately) beari~g conidia ter- 

o mj~ally; conidia hgaline, 1-celled, ovoid to elongate, in i. dry n z s  on the surface ofthe spore  
dochiurn; mostly saprophytic. 



Plate XXaC Pigs. 158 - 165 

a - synnem x 50 
b - conidiophore and conidia x 600 

1 59. Aegerita 

a - conidiophores, much enlarged 
b - conidia, much enlarged 

a - sporodochium, enlarged 
b - conidiophores and conidia,enlarged 

161. Epicoccuin 

a - sporodochium on wood x 1 . b - conidiophores and conidia , much enlarged 

162. Exosporiwn 

a - conidiophores and conidia, much enlarged 

163. Myrotkecium roridrraz 

8 spsrodochium, enlarged 
b - c~nidiophore and conidia, much enlarged 
c - conidia, much enlarged 

a - sporodochium, much enlarged 
b - 4 celled spiny conidia, much enlarged 
c --- 4 celled smooth conidia, much enlarged 

a - sporodochia on wood x 1 
b - section through sporodochium, enlarged 
c - conidiophore and conidia, much enlarged 

a - section of a ledshowing two sporodochia and an aecium of rust, enlarged 
b - conidiophore and conidia, enlarged 
c - aeciospore of a rust, enlarged 



Plate XXIX Figs. 158 - 166 



25 species, cosmopoljtan. 

5. speciZs . ., r&corded . ,  in Sri,Lanka. 
Y . . 

(1) T. ca~sjerae Petch 
On leaves of Cmzsjera rheedii 

(2) T. epimyces Petch 
On Aegerita webberi 

(3) T. hibisci Petch 
O n  leaves of Hibiscus sabrkariffa P : 79 

(4) T. leguminicola Petch 
On pods of Bazdhinia sp. a s  P : 79 

(5)  2'. nigron?aculans Petcli 
On leaves of Ficus-tsjakela P : 79 

21 1. Tubevculina Sacc. (Fig. 166 a+) 

Sporodochia small, breaking out in or near rust pustule; conidiophores hydine, simple, 
non-septate, bearing single conidia terminally ; conidia hyaiin e 1-celled, globose o r  ovoid to 
irregular; parasitic on rusts. 

10 species, widespread. 

2 species recorded in Sri Lanka. . . . . 
. . ,  

(1) T. persicina (Ditm. ex Fr.) Sacc. 
On ( ? a rxst on) Ipomoea biloba 

(2) T. viridis Petch 
On Puccinia on Ischnemum P : 79 - .  

CLASS COELOMYCEmS 

Conidia are formed in various ways from conidiogenous cells lining a cavity which is 
initidly enclosed by fungal tissue (pycnidja and eustromata) or a combination of fungal and host 
tjssue (acervuli and pseudostromata). Fructifications when superficial or partly immersed may 
be subtended by vegetative hyphae, or by hyphae arranged in ~ubicula, and anastornosing or 
radiating net M orks. Pycnjdia are su~erfic!al or immersed, spherical,fIatlc~ed or discoid, wiih a 
multicelluIar n all ofisod!;ametric cells,pjgmented,separate or aggregated, usually with an ostiole. 
Acervuli are immersed, se~ara ie  or confluent, consistir g of kasal slroma; stroaata may be uni- 
or multilccular, superfi'cizl or irtimersed ar,d of various shapes. 

More than 1100 generic names have beell proposed in the Coelomycetes, of which ap- 
proximately 400 - 500 are considered synonyms. Genera are world wide in distribution. 
Although lhey are most commonly reported from living or dead piant material and from soil, 

a they are known from a wide variety of substrates, Many species are facultative parasites caus- 
ing minor leaf, stem, ar,d root lesions and cankers or g d s ,  while others are saprophyiic and 
weakly ~athogenic, being associated with secondary damage such as is fourid in die backs and 
deterjbrative conditions in shrubs and trees. A considerable 2zrnEel how el rr c-c of economi~ 

4 importance as they cause serious agricultufal and forestry diseases. Perfect s t ~ f e s  which have 
been correlated with coelomycetes belong to the sub-division Asc~mycotina. 



KEY TO THE ORDERS OFTHE CLASS COELOMYCETES 

Fructifications-acervuli ... M E L ~ N C O N ~ A L E S  (p. 149) 
Fructifications-pycnidia or stromata . . . SPHAE ROPSIDALES (p. 134) a 

ORDER SPHAEROPSIDALZS 
P 

This order consists of parasites or saprobes of plant material. Fructifications are sup- 
erficial, semi-immersed or jm~l~rsed,  globose, discoid or hsmispherical, eustromatic or pseudos- \ 
tr-matic, unilocular, multilocular or co~voluted, enclosing walls entirely formed of fungal pseu- 
doparenchyma, forming conidia from the locular walls; dehiscing by a circular or longitudinal 
opening formed by disintegration of the upper walls. 

KEX TO TI333 GENERA OF THE ORDER SPHkEROPSIDALES 

1. Pycnidiaperithecium like,typicallyglobose, ostiolate orastomous . . . 2 
Pycnidia not as above , ... 25 

2. Pycnidia brown to black, membranous to carbonaceous ... 3 
Pycnidia bright coloured or hyaline, fleshy, sometimes gelatinous 
or waxy ... Zythia (234) 

3. Conidia acicular to filiform . .. septoria (229) 
Conidia not as above ... 4 

4. Conidia 1 - celled 
Conidia many - celIed 

5. Conidia hyaline 
Conidia dark 

6. Pycnidia with a subicle or stroma 
Pycnidia without a subicle or stroma 

7. Pycnidia with a subicle . . . Sirosphaera (230) 
Pycnidia with a stroma ... 8 

8. Pycnidia single 
Pycnidia confluent 

9. Conidia allantoid 
Conidia gIobose or ovoid 

10. Pycnidia rostrate or cylindric 
Pycnidia glabrous 

.. 9 
. . Dothiorella (219) 

... Cytospora (216) 

... Fusicoccum (220) 

. . . Spkaeronaema 

... 11 (231) 

11. Pycnidia hairy or setose . . . Pyrenochaete(228) 
Pycnidia glabrous ... 12 

12. Pycnidia on fungi ... Cicinnobolus(215) 0 
Pycnidia not on fungi ... 13 

13. Parasitic principally on leaves 
Parasitic principally on parts other than leaves 



14. Conidia of two types, ovate and curved or bent 
Conidia of one type only 

u 15. Conidia small 
Conidia large, over 15 microns long 

16. Sclerotial stage frequent 
w Sclerotial stage not associated 

. . . Macrophomina (224) 

. . . Macrophoma (223) 

17. Pycnidia with a subicle 
Pycnidia without a subicle 

. . . Capnodiastrum (214 \ 

. . . Sphaeropsis (232i 

Conidia 1-septate 
Conidia more than 1-septate 

Conidia hyaline ... 20 
Conidia dark ... 22 

Conidia filiform or curved . . . Hendersonina (222) 
Conidia not as above ... 21 

Pycnidia nlaculicole ... Ascochyta (212) 
Pycnid ia not ma~ulicole .. . DarIuca (217) 

Pycnidia single, conidia ellipsoid to ovoid . . . Diylodia (218); 
Pycnidia stromatic, confluent; conidia ovoid to elongate . . . Botryodiplodia (213) 

Conidia hyaline ... 24 
Conidia dark . . . Hendersonia (2211 

Conidia cylindrical to elliptical 
Conidia filiform to curved 

. . . Stagonospora 

. . . Hendersoninn gig{ 
Pycnidia djmidiate arid.-usi?ally &@re dr .~esS'distinctly radiate, 
rarely hysteroid' ... 26 
Pycnidia apothccium like or hysteroid, c ~ i ~ u l a t e  or discoid . . . 30 

Conid ja acicular to filifo~m . . . . . kptostromella (237) 
Conidia not acicular to filiform ... 26 

Conidia 1-celled ... 27 
Conidia many celled . . . Peltistromella (239) 

28. Pycnidia with a subicle 
Pycnidia without a subicle 

. . . Asterostomella (236) 

... 28 

29. Pycnidia innate . 
Pycnidia superficial 

. . . Leptothyrium (2381 

. . . Actinothecium (235), 

30. Conidia filiform . . . PhIyctaena (241) 
Conidia globose - oblong . . Phaeodiscula (240) 

a 212. Ascochyta Lib. (Fig. 167 a-g) 

Pycnidia separate, glabrous, dark, globose, i-ersed in the host tissue, finally erumpent, 
osiiola~e; conidia hqalir.e, 2 - celled, ovoid to oblong. 400 species, cosmopolitan. Many 

9 S F C C ~ C S  C B U S ~  leaf s ~ o t ~ .  A. caricne, along with several other fungi incite anthracnose or frult 
rot off araw n here the sjmptcrns are dark sunken spots on the ripening fruit. 



P late XXX Figs. 167 - 169 

167. Ascochyfn a - e A. pisi 

infected pod of pea, reduced 
infected leaf-let of pea x 1 
scction, pod, showing pycnidiurn x 40C 
conidiophore and conidia x lCCO 
conidia x lCGO 
g Ascochyfa sp. 
section of banana leaf showing entire and xectian pycnidia x 400 
conidia x 400 

168. Botryodi@lodia 1 .. 

a - B. theobromge section through diseased du'n of banana,enlsrged 
b - d B. acerina 
b - sect~on pycnidia x 400 0 
c - conidiophores x 500 
d - mature and immature conidia x 500 

- C* a - hyphae and conidiophore of Erysipke m e  bearing pycnidia of the parasite, enlarge& . ' 

b - pycnidium., enlarged 
c - conidia, enlarged 



Plate XXX Figs. 167 - 169 



8 Species recorded in Sri kanka 

(1) A. cyphomandrae Petch 
On Cyphomandra befacea P : 68 

(2) A.  caricae 
On  Carica papaya fruits P : 190 

(3) A. hevene Petch 
On  leaves of Hevea brariliensis 

(4) A. lobeliae Petch 
On leaves of LobJio nico firmifblia 

(5) A. Pisi .Lib. 
On Pisum sativtsnz 

(6) A .  rosicola Sacc. 
On Rosa sp. cult. 

(7) A.  theae Harz. 
Qn Carnelli~ sinensir 

(8) Species found on leaves of A4ziscapauadisa'aca. This 11s not 
been identified as yet. 

213. Botryodiplodia Sacc. (Fig. 168 a-d) 

Pycnidia stromatic, black, ostiohte, erurnpent, confluent; conidiophores simple, shore; 
conidia dark, 2--celled at maturity, ovoid to elongate; parasitic or saprophytic on twigs. - 

This genus may be confused with Macrophorn or Dothiorella, if bnly immature co nidia 
are present. 

v 17 species, cosmopolitan. B. theobromae Pat. (Syn. Diplodia natalensis Pole. Evans) 
is a comlnoa pathogen on various cultivated plants. On tea (Camellia sinensis) it causes a root 
disease which ocly comesi~to prominence after pruning. Shoots die off, leaves become mottled 
with yellow and then turn black. 

on rubber (Hevea brasiliensis) i t  caQses 'die back' where young shoots and twigs are 
killed. On banana (Mtrsaparadi.siaca) it causes a rot of the main stalk of tho bunch and rot 
the fruits. Oil fruits the disease is described as black finger ti p disease resulting in a premature 
yellowing of fruit and scft watery rot with a peculiar odour. It also causes a rot of many 
harvested ripening fruits in storage. 

3 species recorded in Sri Lanka. 

(1) B. diospyri (B. & Br.) Petch 
On. fruits of Diospyros ernbryopferis 

(2) B. sorghi P. Henn. 
On frnits of Sorghum vulgere 

(3) B. theobromae Pat. 
On many fruits 
On Camellia sinem's, 

Hevea brmiliensis 

P : 68 
Diseases of the Tca bush- Petch 1923. 

P : 149 



214. Capnodiastrztm Speg. . . 

Pycnidia black on a dark subicle; conidiophores short; conidia dark 1-celled, ovate, 
globose or elliptic. 

a 

5 species especialIy South American. 

1 species recorded in Sri Lanka. 

(1) C.' congesturn Petch 
On Ieaves of Sant'alzm album 

21 5. Cici~r;obolzls Ehrenb. (Fib. 169 a-c) 

Pycnjdia dark, rounded, clavate or fusoid, developing inside conidiophores of powdery 
mildew fungi (Erysiphales) without ostiole; conidia Gar%, laelled, ovoid - oblong; parasitic 
on Erysiphales. 

/ 

5 species, widespread. 

1 species recorded in Sri E.acka. 

216. Cytospora Ehrenb. ex Fr. (Fig. 170 a-c) 

Pycnidia within, superficial or erumpent, tuberculate, globose strorna; cavities irre- 
gular, inconpletely separate; conidiophores slender; conidia hyaline, I-celled, elongate - cur- 
ved (allantoid) discharged as cirrhi or beads. Parasitic or saprophytic on wood. Mostly 
irnperrect stages of VaEsa. 100 species, cosaopolitan. C. saccbzari Butler is a weak parasite and 

P 

is the cause of "Sheath rot' of sugar canc which resglts in red to black discolonration of leaf 
sheaths at the soil level. 

3 species recorded in Sri Lanka. 
Q 

(1) C .  palmicoEa Berk. & Cnrl-. 
On  fruits of Cocos nuciferta 

(2) @. theae Petch 
On stems of Camellfa sinensis 

(3) C .  sacchari Butler 
On leaf sheaths of Saccharurn officinarlsm A : 225, 228 

217. Darhca Cast. (Fig. 171 a-c) 

Pycnidia black, spherical, ostiolate, superficial located in rust sori; conidia hyaline 2- 
celled, ellipsoid to fusoid to oblong, tipped with n~ucous or bristle -like appendages at both 
ends; parasitic on rust fungi, chiefly in uredia. D.filum (Biv. Bern. ex Fr.) Cast. (Perfect state 
Eudurluca caricis) cosmopolitan on rusts + 3 or 4 uncertain species. Q 

1 species recorded in Sri Lanka. 

(1 )  D. filum (Biv. Bern. ex Fr.) Cast. 
On uredo on Pmicum repens 

138 



218. Diplodia Fr. (Fig. 172 i t c )  

Bycnidia black, single, globose, immersed, erumpent, ostiolate; conidiophores slender, 
o simple; conidia dark, 2-cclled, ellipsojd to ovoid; parasitic or saprophytic. 24 species, cosmo- 

politan; scme, on a great rvrnkcr of hosts are imperfect slates ofPhysaIospora, some of Try- 
blidiella. A species of DQlcdia gain entry through wounds on seed coats of gromd r,ut and cause 
'seed rot' of the nut. 

v 
3 species recorded in Sri Lacka. 

(1) D .  avachidis Peich 
On  stems of Arachis hypogea 

(2) D .  radula E. & Br. 
On  Musaceae P : 69 

(3) D. species found 01: seeds of ground nut. This has 
not been identified as yet. A : 121 

219. Dothiorella Sacc. (Fig. 173 a-d) 

Pycnidia dark, globose, grouped in a well developed stroma; stroma subcortical, break- 
ing out; conidiophores simple, short; conidia hyaline. 

I-celled, ovoid to broadly ellipsoid, parasitic or saprophyllc. 

20 species, widespread. 

1 species recorded in Sri Lanka. 
S 

(1) D. anonae Petch 
O n  twigs of Anonn cherimolia 

9 220. Fusicoccum Corda (Fig. 1'74 a -4 )  

Pycnidia in spherical or flattened, sub-epidermal, erumpent, dark stroma, one to several 
per stroma, opening separately, or with a common pore; conidiophores simple, short; conidh 
hyaline, I-celled, fusoid; parasitic or saprophytic. 

50 species, widespread. 

1 species recorded in Sri Lanka. 

( 1 )  F .  microspermurn Har. & Karst. 
O n  Terminalia 

a21. Hendersonia Sacc. (Fig. 175 a--c) 

Pycnidia dark, separate, globose, ostiolate, immersed, usuatly erumpent; cqnidia dark, 
several celled, elongate to fusoid; parasitic or saprophytic. 250 species, cosmopohtan (Sporo- 

0 cadus Corda is an earlier riame for Hendersonia Sacc.) ' 

6 species recorded in Sri ~ a L k a .  

( 1 )  H .  confluens Petch 
On stems of Erythrina Iitlzosperma 



Plate XXXI Figs. 170 - 176 

170. Cytospora 

a - pycnidium immersed in the stroma, enlarged 
b - conidiophore and conidia, enlarged 
c - conidia, enlarged 

171. Darluca filurn 

a - habit of pycnidium in uredia x 5 
b - section through uredium of rust showing p=jcnidim x 400 
c - conidia x 100 

172.  Diplodia 

a - pycnidium immersed in the plant tissue x 400 
b - conidiophore much enlarged 
c - conidia, much enlarged 

173. Dothiorella 

a - habit of pycnidia and stroma x 1 
b - section through stroma x 4 0 0  
c - conidiophores x 1000; 
d - conidia x 1000 

174.  Fusicoccum 

a - section, stroma and pycnidium, enlarged 
b - conidiophore and conidia, much enlarged 
c - conidia, much enlarged 

175. Hendersonia 

a - pycnidium x 400 
b - conidiophore and conidia x 1000 
c - conidia enlarged 

176. Macrophoma 

a - c M. musae 
a - banana fmit with black spot disease,reduced 
b - section througl~ pycnidium, enlarged 
c - conidia,enlarged 
d - e M. theicola 
d - branch canker on red wood of tea, reduced 
e - branch canker at the base of the stem of tea,reduced 



Plate XXXI Figs. 170 - 176 



(2) H. heveuc Petch 
O n  Heven brmiliensis 

(3) H. macrospora Petch 
On branches of Camellia sinensis 

(4) H. obesa Petch 
On leaves of Evyihrina ve!uti~za 

(5 )  H. rosicola Petch 
On Rosa sp. cult. 

(6) H. symploci 18. & Br. 
On Syr~tplocos obtz~sa 

222. I9endersonina Butler 

Pycnidia immersed i ~ :  a strow-a; cotlidicr~hores short; conidia aclogcr,cus to 
elongate, 1-celled or 2-celled, hyahe. 

1 spccies recorded. India and Sri Ladca. 

(I)  M. sacchavi Butler 
Or, Saccharurn offi'cimciruna 

223. Macrophonta (Sacc.) Berl. h Vogl. (Fig. 176 a-e) 

pycnidia dark, ostiolatc, globose to flask shaped, erumpcrit; conldiophores sj1nple, s h o ~  
L or elongate; conidia hyaline, I-celled, orer 15 niicrots lofig, ovate to broadiy ~2lipsoid; parasitic. 

culluse, species prodcce a fGr aIn0unt off GCCCSC aerial myce!ium, w hitc i?i, first then 
darkening with pycnidia fornsing ~Io \~ ly ,  and beset in the iight. 

gr 

M .  lhiecola Pelch (perfect state is Phj~salospora neglecia) causes the commonest stem 
d i r ~ z e  of tea grown at low elevatio~s where the s)mptGms are sunken dark patches on twigs 
atd branches. It causes branch canker or fills the young shoots or may in  acute cases kill the 
entire bush. M. musae Cooke (Berl. Vogl.) causes the 'FreckIe' or BIack spot" disease of 
banana, where, on leaves and fruits numerous minute greyish or brown to dark brown raised 
spots with black dots in the ce :m appear. M. theae Speschllew occurs chicfly on the under- 
side of the tca lcavcs where it causes greyish brown spots. 

4 species recorded in Sri Lanka. 

( 1 )  M .  inantegazziana (Penz.) Berl. 13 Yogl. 
O n  leaves of Citrus 

(2) M .  musue (Cooke) Berl. & Vogl. 
On fruits of Musoparadisiacum 

(3) M. theae Speschnew 
on leaves of Camellia sinensis 

(4) M .  theicola Petch 
On stems of Cantellia siaensis 



224. Macro;)homina Pet rak (Fig. 177 a-e) 

Pycclidia and sclerotia are commonly mixed, forming beneath the surface of the host; 
pycnidia are borne without a stroma; structure of pycnidia, conidiophore and conidia reselable 1 

those of Macrophoma. Fungus is a highly variable, and non pycnidial strains are common. 
Since the pathogen is commonly destructive without production of spores, it has been placed 
by some investigators in the class Agonomycetes. M. phaseolina (syn. M .  phaseoli (Maub) 
Ashby, Rhizoctonia batoticola, S-Zerotiurn bataticola) is an important root-parasite of Phaseolw 4 

in warmer regions. The disease is referred to as 'stem blight' where black sunken cankers 
may appear just below the cotyledonary node at  the time of emwgence. Such lesions extend \ 
up the stem and kill th? gro ning point. If the disease advances slowly, leaf stunting and yellow- 
ing may follo:-~. Black rclerotial mnsses may appear in the lesion. 

1 species recorded in Sri Lanka. 

(1) M .  phaseoli (Maubl.) 
O n  Phaseolus and on Heliat7thus P : 70 
as Rhizoctonia bataticola Taubeuh & But. 
on more than 50 hosts P : 77 

225. Plaoma Sacc. (Fig. 178 a-c) 
= Aposphaeria Berk. (Ainsworth 1963) 

Pycnidia more or less flask shaped, sometimes irregular with short necks, dark brown, 
fairly thin walled, and easily crushed, ostiolate, imrn~rsed in host tissue, erumpent with a short 
beak piercing the epidermis; conidiophores short or obsolete; conidia small, 1-celled hyaline, 
ovate to elongate; parasitic principally on plant parts other than leaves, typically on sterns; 
usually not in necrotic spots. 200 species, cosmopolitan. 

A number are without doubt plurivorous, and a nu~nber are states of other fungi. P. 
betae (Oudem.) Frank causes 'black leg of beet' which is a seedling disease, resulting in rot of 
root and damping off. P. Iizpam (Tocle ex F r . )  D3sm. causes dry rot of turaips and canker of 
crucifers. P. theicola Petch causes a leaf disease of tea differing in  several respects from the 
common grey and brown blights. Spots appear between the lateral veins usually ssvcral on 
either side of the midrib, generally uniformly bright redbrown in colour. 

12 species recorded in Sri Lanka. 

( 1 )  P .  aterrirna Petch 
On fruits of IIevea brasiliensis 

(2) P .  barringtonice (B. & Br.) Cooke and Massee 
On Barrhgtonia speciosa 

(3) P. camelliae Cooke 
O n  leaves of Camellia sinensis 

(4)  P. cocoicola Petch 
O n  leaves of Cocos nucifera 

(5)  P.  durionis Petch 
On fruits of Durio zibethinus 

(6) P. glumarum Ell. & Tracy. 
O n  Orjzu sariva 

6 42 



(7) P. Aeveae Petch 
On  branches of ETevea brasiIimsis 

(a) P. tnsidiosa Tmi. 
O n  fnrits of Sbrghrn P : '70 

(9) P. justiciae Pefch 
On  leaves of Justicin beionica 

(10) P .  mlnrrayae Petch 
On leaves of Murraya koenigii 

(11) P.  orchidearum Ces. 
On  leaves of orchid 

(12) P.  theicola Pelcl~ 
O n  leaves of Can?elIia sinensis P : 70 

One more species recorded in Sri Lanka and described under thc genus .Apospiia~h 
Berk. as: 

(13)  A. lzeveae Petch 
On cor;texaot exposed latcral FWGS of He~~dmmKieads  P : 6 7  

225- Phomopsis Sacc. (Flg. 179 a -c) 
Pycnidia separate without a stro~ma, d a r k , c a r b o n a c c ~ u s , m e m b r a n o n s o r ~ l y g ~ ~ b ~ ~ ~  

immersed, erumpent; conidiophores simple; conidia hjalil.e, 1-celled, of two types, ov,ojd to. 
firsoid (alpha or A) conidi'a and filiform, cnrvcd or h n l  (bela or B)conidis; parasitic, causing 
spots on various plant parts. Imperfect states of J)iajw.rde. 

Y 

100 species, cosmopolitan. Phomopsis species causes 'anthrac~ose' or 'Fruit rot' of many 
fmits illcIuding papaw and mango, where sunken brm n spots aprear on fruits approaching 
maturity ,sometimes rotting the entire fruit and rauce hc avy n asfzge ofripeninghits. P. vexmtj 

9 causes 'Phomopsis blight', a common disease of brinjal aff?c~i~;g seedlings, leave and fr;&. 
On seedlings, fungus results in a collar rot or stem canker at I hesoil level, on1 eaves 11, produces1 
grey spots, frequently causing death of the leaves, on fruits small sunken rurple spo'ts, which 
m y  merge until the entire fruit is rottea. 

7 mecjes recorded in Sri Lanka. 

(1) P. cocoes Petch 
On  decaying frulf s of Cocos nzrcifcra 

(2)  P .  lobeliae Peich 
0 n Lobelia nicorionifolia 

(3) P .  p haseoli Peich 
On Glycine max P : 7-4 

(4)  B. tcrLa (Sacc.) Sutton 
On leaves of Passifora 

(5) P. theae Petch 
On twigs of Camellia sinensis 

u~published data, Div. of Path" 
C.A.R.I. Ganno~uwa 

( 6 )  9. vexans . . 

On Solanurn meloegena 

7th species found on ripe fruits of papaw and mango. This has not been identified as yet.. 
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Plate XXXlI Pigs. 177 - 183 

177. Macrophomina pJmeo1ina 

a - potato tuber and sprouts infected with black scurf, reduced * 

b - intracellular mycelium x 400 
c - sclerotia x 50 
d - pycnidia x 400 
e - conidia x 400 

a - pycnidia from culture x 400 
b - section host tissue showing pycnidia x 400 
c - conidia x 800 

a - pycnidium immersed in the tissue x 400 
b - beta conidia and conidiophore, enlarged 
c - alpha conidia and conidiophore, enlarged 

. . ,  . . a - diseased leaf x 1 
- b - section leaf showing pycnidia x 400, 
c - conidiophore,much enlarged . 
d - conidia, much enlarged 

18 1 .  Pyrenochaeta 

a - group of pycnidia x 5 
b - pycnidia x 600 
c - conidiophores, enlarged 
d - conidia, enlarged 

a - diseasedleafx 1 
b - leaf spot x 5 
c - pycnidia in tissue x 400 
d - wnidia x 400 

183.  Sphaeronema 

a - habit pycnidia x 5 . 
b - section pycnidium, enlarged 
c - conidiophores and sterile hyphae, much enlarged 

4 ,  

d - wnidia, much enlarged 



Plate XXXII Figs. 177 - 183 



22,7. Phyllosticta Pers. cx Desm. (Fig. 180 a-d) " ' 

Pycnidia separate without a stroma, dark, ostiolale, Ielrticular to globose, immersed in 
the discoloured areas of the host tissue, erurnpent or with a short beak piercing the epidermis; 
condiophores short or obsolete; conidia small, I-celled, hyaline, ovate to elongate; parasitic 
producingspots principally on leaves, but as a rule the injury caused is too slight to be called a 
disease. 

Y 

19 species recorded in Sri Lanka. 

(1) P.  antirrhini Syd. 
On  Antirrhinum majus ,_ 12 : 71 

' ( 2 )  P. caricae-papayae Allesch. 
O n  Carica papaya 

(3) P .  crotalariae Sacc. 
On  Crotalaria striata 

(4) P. disciformis Peaz. 
On leaves of Citrus . . 

( 5 )  P .  erythri- Petch 
O n  young branches of Erythrina lithospernla 

(6) P. heveae Zimin. 

3 .  

On Hevea brasiliensis 

(7) P .  linocierae Thiirn. 
L On Linociera purpurea 

(8) P. nzayiIae Petch 
On Bauhinia sp 

(9)  P .  physaleos Sacc. 
On Physalis peruviana 

(10) P .  piperis Tassi. 
On Piper betel 

(11) P .  ramicola Petch 
On green twigs of Hevea brasiliensis 

(12) P. resedae Petch 
On Reseda odorata 

(13) P. rottlerae (B. & Br.) Petch 
On - Ma11trtus6crlbus 

(14) P. sapotae Sacc. 
On Achras sapota (Sapodilla) 

(16) P .  theae Speschnew. 
On Camellia sinensis 



(17) P. theobromae d'Alm. & Cam. 
O n  Theobroma cacao 

fig) P. violae Dehi .  
On Viola odorata 

228. Pyrenochaeta dc Not. (Fig. 181 a-d) 

pycnidia dark, ostiolate, nearly gIobose, erunlpent with fm simple bristles, espwially 
near the ostiole; conidiophores simple or branched; conidia small, I-celled, hyaline, ovate to 
elongate; parasitic Or sapropllytic. 

50 species widespread. 

1 species recorded in Sri Lanka. 

(1) P. nipponica Hara 
On leaves of Oryza sativa P : 71 

229. Septo~ia Sacc. (Fig. 182 a-b) 

Pycnidia dark, glabrous, maculicole (dwelling in spots), s@parate, glabose, cilsiolate 
,erumpent; cor~idiophores ~ h o r l ;  conidia hyaline to sub-hpNne, acicular to filifom, typically 
10:1 or more or continous when shorter, several-septate; parasitic, typically causing Ic;zf spot. 

100 species, cssmopolitan. r) 

X 1 species recorded in Sri Lnnka. 

(1)  S. apil Chester. 
O n  Apium grclveoiens 

(2) S. azisaemae Petch 
O n  Arisaema /ese~enae!~fii P : 71 

:(3) S. chrysanthemella 
On Chrysanthemum sp,. , ' A : 243 

(4) S.  cocoes Petcll 
On leaves of Cocos nucifea P : 71 

.(5) S.  dianrhi Desnl. . . . . .  On Dianthus crayophylh. P ' 71 

(6) ,S. drurnn;ondii Ell. & Everh. 
On Phlox drunan7ondii 

(7) S. graminurn Desm. 
On Poa m u a  P : 71 

(8)  S .  lucrucae Pass. 
On Lacruca setiva 



(9) 5'. Iycopersici Speg. 
On Lycopersicon esculentum P : 71 

(10) 6. ~Psdrkes Kdla&hbr. 
On Hydrocotyle ariutica 

(1 1) S. obesa Syd. 
On  Chrysanthemum leucanthemum 

230. Sirosphaera Syd. 

Pycnidia with a subicle, glabrous; conidiophores short; conidia hyaline, 1-celled, ovaid 
or ellipsoid, catenate. 

5 species recorded in Sri Lanka. 

(1) S. botryosa Syd. 
On Pseudornicrocera henififgdii on 

Aonidia 011 Memecylon 

(2) S. cl~lorostoma Petch 
On Aegerita webberi 

231. Sphaeronaema pr. (Fig. 183 a-b) 

Pycnidia dark, superficial or erumpent, base spherical, with a long beak; conidiophores 
L simple; conidia hyaline, 1-celled, ovoid to elongate; chiefly saprsphytib. 

50 .species, cosmopolitan. 

e 2 species recorded in Sri Lanka. 

(1) S. albzln2 Petch 
On  decaying fruits of Hevee bfa~iliefidis 

(2) S. nigrum Petch 
On roots of Ca~nelIia sinensis 

232. .Sphaeropsis Sacc. (Fig. 184 a-d) 

3cnidia  black, separate orgrouped, glob686; k f ~ ~ p ~ n t ;  bti&jiltb; conidiophores short; 
conidia large, dark, 1-celled, ovate, elongate or somewhat irregular; parasitic. 

30 species, cosrnopolilan, frequently in association with canker and dieback of hard woods. 

$. tiiiizeficfepls causes the 'sphaeropsis krot' of citrus b here the prcminent sjlmptom $ the ap- 
pearence of knots on twigs acd branches. In severe infections, the ktots may cause giidling 

I and eventual death of the branch. 

1 species recorded in Sri Lanka. 

(1) S. tumefaciens 
O n  Citrus 



233. Stagono~pora Sacc. (No-n. Cons.) (Fig. 185 z--e) 

P~cnidia dark, separate, superficial or erumpent, globose, ostiolate; conidiophores short; 
~onidia  hyaline, typically 3 - or more-celled, cylindrical to elliptical; parasitic or. saprophytic 
on leaves and stems. 

200 species, cosmopolitan. 

1 species recorded in Sri Lanka. 

(1) S. theicola Petch 
On leaves of Camellia sinensis 

c . ,  

234. Zydia Fr. (Fig. 186 a-b) 

Pycnidia fleshy, bright coloured, globoid, ostiolate, .innate more or less e.rumpent; 
conidiophores short; conidia 1-celled, hyaline, solitary, muticate, globoid, ovoid or oblong 

25 species recorded in Sri Lanka. 

(1) Z. bicolor (B. & Br.) Cooke & Massee 
On  the rind of Rambuttan P : 71 

235. Actinotheciwm Ces. 

Pycnidia dimidiate, hemispherical, typically with a more or less radiate scutellnm, 
dark, separate, superficial; conidia 1-celled, hyaline, globose or oblong. 

5 species, widespread. 
. <  , 

1 species recorded in Sri Lanka. I .  
0 

(1) A. pelliculosum (B. & Br.) Petch 
On lichens on bamboo 

236. Asterostomella Speg. (Fig. 187 a-d) 

Pycnidia dimidiate - scutate, coaidia 1-celled, ovoid. States of Asterineae. 

20 species, Tropical. 
, . ,  . 

I .  I . .  . 

1 species recorded in Sri Lanka. 

(I) A. aberiae Petch 
On  Aberia gardneri (Ket-ambilla) P : 68 

237. Leptostrolneila Sacc. 

Pycnidia black, elongate, longitudinally cleft, at first covered and at maturity appearing 
superficial, flattened to depressed; coqidiophores simple, short; conidia hyaline, 1-or more- 
celled, elongate to filiform ; mostly saprophytic. 

20 species; Temperate. o 
. . 

1 species recorded in Sri Lanka. . .  , 

( 1 )  L. swertiae Petch 
On leaves of Swertia zeylanica 



Pycnidia superficial or erurnpent, dhidjate, shield-shaped, dark, with or without ostiole; 
.I conidiophores simple; conidia hyaline, 1-celled, ovoid, oblong or fusoid; parasStic on leave 

fruits clc. 

100 species, co~opol i t an .  
0 

1 species recorded in Sri Lanka. 

' (1) L. thwe Petch 
On stems of Camellia sinensis P : 69 

239. PeltistromelIa Hohnel 

Pycnidia dimidiate, typically with a more or less radiate scutellum, dark, wjthastroma; 
stroma superficial; conidia Zcelled, dark, ovoid to! oblong or globose. . . . , 

2 species. Brazil, Sri Lanka. 

One s~ecies recorded in Sri Lanka. 

(1) P, anomala-(.B. 82 BE.) Petch 
On leaves of Artocarpus lakoocha P : 70 

240. PhaeodiscuIa Cub. 

Pycnidia often globoid at first, then becoming scutellate or discoid, membranous, car- 
bonaceous, superficial, glabrous; conidia 1-celled, dark, globose to oblong. 

Y 
]I species. Europe. 

1 species recorded in Sri Lanka. .. . . 

(1) P .  cudrmiae Petch 
On leaves of Cudrania javmensis 

241. Phl'ctaena Mont. and Desm. (Fig. 189 a-b) 

Pycnidia dark, separate or sometimes confluent, developing in or under the epidermis 
or bark, closed or ostiolate, usually with one chamber or divided by irregular folds, 1-celled, 
cylindric4 or long spindle shaped, mostly tent, sickle shaped; mostly saprophytic. 

30 species, widespread. 1 

1 species recorded in Sri Lanka. 

(1) P.  heveae Fetch 
On branches of Hevea brasilliensis P : 70 

P ORDER MELANCONULES 

Parasites or saprobes of plant material. Fructifications sub cuticular, sub-epidermal 
or sub-peridermal, with or without subicle and setae; stromatic tissue restricted to the base of 

C the fructification, forming conidia on the upper surface; dehiscing by regular or irregular sitt- 
ing of the overlying host tissues. 



KEY TO THE GENERA ,OW THE OWER WLtiNIONIALES 

1. Coaidi@ l-s@P;l-le$l . .., 2 
Conidia more than 1-celled 

1 

... 5 

2. Conidia hyaline ... 3 
Conidia dark . . . Melanconium (245) o 

3. Masses or acervuli setose 
Masses or acervuli not setose 

4. Setae marginal 
Seta scattered throughout 

3. Conidia 2-celled 
Conidia more than 2-celled 

6. Conidia hyaline 
Conidia dark 

. . . Colletotrichum (243) 

. . . Verrniou~w~ig (249) 

. . . Actinol-talha (242) 

. . . Neobarclaya (2461 

7. Conidia hyaline or sub-hyaline . .. Septogloeum . 
Conidiq Park at least in part . . . Pep&letia 

242. Actinonema Fries 

Acervuli minvfe aqd situated oln a gossqmer net of ~yceliu@; conidb hyaI/nc, 2-celled, 
typically oblong. In many species fructifications are not produced. Hence some lnwstigators 
place this genus under the class Agonomycetes (Air~sworth et a1 1973). 

10 species, widespread. A. rosae (Lib.) Fr. (Perfect state-Diplocar oe rosae Wolf) capgqs bra& 
if radiating spots on roses (see Diplocarpon rosae). A premature efoliation takes place. 

t;t 
1 species rwfl~ded in Sri Lanka. 

(1) A. rosae (Lib.) Fr. 
On Rosa (cult) 

243. Coli~l~ryiphyfi C ~ r d a  (Fig. 190 a-e) 

Aceruli sub-epidermal, disc shaped or cushion sl~aped, typically with dark spines or Setae 
at the edge; conidiophores simple elongate; conidia hyaline or sub-hyaline, 1-celled, globose to 
fusoid; para3itic. Causal organism of fruit rots, leaf spots and anthracnose. Imperfect Stated 
of Glomerella. This genus differs from Gleosporiztm in having setae aqd from Verwicul~ria 
in having setae at the margins only. 

Cosrn~politan. C. gloe~porio!des (Pensig) &CD. Peneig (600 syn. listed by Arx; perfect 
state is Glomerella cjnqulata (Sionem) spau1d. and Schrenk) causes anthracnose or fruit rot of 
citrus, chilli, tomato, mango, banana and many other plants. C, iindemuthianum causes 
anthracnose of bean. o 

C. ,fi(cutum is tbe conidid state of Blmerella t u ~ u r n ~ w ~ i ~  7 YhysaI~spera tyoymvns3 
Speg. It caubcs the red tot of sugar oane. Fungus attacks aU parts qbove ground but inore 
specially stems atid midribs of leaves. c 



The diagnostic symptoms cat1 be s%n when an infected st9m is cpIit open - longitudinal red 
streaks interrupted by patches extending crosswise on the stem. 

.26 species recorded in Sri Lanka. 

(1) C. brachytrichum Delacr. 
On leaves of Theobroma cacao P  : 68 

(2) C. camelliae Massee 
probably a state of Guignardia camelliae 
OD Camellia sinensis P : 68 

(3) C. capsici (Syd.) Butl. and Bisby 
=: Vermicularia capsici 

On Capsicum annuurn, Lycopersicon esculentum & 
Cztrczin~a longa P : 6 8  - 

-(4) C. coffeanunz (perfect state in Glomerella cingulata) 
On Coffea sp. A : 83 

( 5 )  C. crotalariae Petch 
On Crotalaria striata . . P . : 6 8  - 

(6)  C. curcumae (Syd.) Butler and Bisby 
On Ctlrcuma longa 

.(7) C. dracaenae Petch 
On Dracaena smderiana 

(8) C.  erythrinae Koord. 
On Erythrina lithosperma 

(9) 6. falcarum Koord. (perfect state in Glomerella tucumanensis) 
On Saccharum officinarum A : 224 

..(11) C. funtumiae Petch 
On Funtumia elastica 

..' 
(12) C.  gloesporioides (Penzrg) Sacc. (perfect state in . 

Glo merella cingulata) 
O n  Citrus, Capsimm annuurn & Mmgdfera indica P : 68 

(13) C. graminicola (Ces.) G. W. Wih. 
O n  Sorghum vulgare 

(14) C. haveae Petch 
O n  Hevea brasiliensis 

(15) C. incarnatum Zimm. 
On pods of Theobroma 

(16) C. lindernuthianum (Sacc. & Magn.) Bri. & Cav. 
(= G. lunaemuthianum) 

On Phmeolus vulgaris P : 68 



Plate XXXCII Figs. 184 - 190. 

a - canker on apple showing pycnidia, reduced 
b - pycnidia on leaf spot x 1 
c - section pycnidium on fruit x 600 
d - conidia from culture, much enlarged 

a - habit pycnidia x 1 
b - pycnidia x 5 
c - section pycnidium x 400 
d - conidiophore, enlarged 
e - c&dia,enlarged 

186. Zythk resinae 

a - habit x 5 
b - cooidiophore and conidia ~'1000 

a - habit of pycnidia x 1 
b - seaion pycnidium x 400 
c - conidiophores , enlarged 
d - conidia enlarged 

a - habit on apple fruit x 5 
b - section immature pycnidium x 400 
c . - top uiew pycnidium , enlarged 

a - habit pycnidia x 1 
b - section pycnidiurn x 400 
c - conidiophores, enlarged 
d - cvnidia,enlarged 

190. Colletotrichum 

a - C. capsici on chilli fruit x 1 
b - e C. hdemthianum 
b - infected bean pod x 1 
c - section of acerwlus 600 
d. - conidiophores x 600 
e - conidia x 660 
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(17) C. nigrumEU. & FFa1st. 
On  Capsicum annutm; 

(18)  C.  orchidenrum Allesch. 
On orchids 

(19) C. paucisetum Petch 
On  decaying fruits of Cocos nucvera 

(20) C. phomoides 
On frlnits of Lycopersicon esculentrrm 

(21) C. piperis Petch 
O n  Piper betel, Piper nigrum 

(22) C.  pisi 
On Pisum sativum 

(23) C. ricini Peich 
On  Ricinus comrnunis 

(24) C. seminicola (B. & Br.) Petch 
On seeds of Artocurpus integer 

(25) C. urenae Petch 
On leaves of Urena Iobata 

(26) C .  zingiberis (Sundarar.) Butler & Bisby 
O n  Zingiber off icinale 

c 244. Gb~o.yorilrm Desn~. & Mont.; nom. rej. against 
Marssonina Magn. (Fig. 191 a-e) 

Acervuli subepidermal, erumpent, disc shaped or cushion shaped, waxy; conidiophore~ 
*4r simple variable in length; conidjal masses discoid to pulvinate; conidia hyaline, 1-celled, ovate 

to oblong, sometimes curved; parasitic chiefly on leaves and fruits causing fruit rots, leaf spots 
and anthraccrzose. 

Mostly conidial stages of Glomerella. 

The name is used for many vcry diverse fungi. Am (1957) lists 735 sp. fiom lit. and 
refers 288 to Colletotichum state of Glomerella cingulata (Stonem.) Spauld. & Schr. and 
0th ers to 48 other genera. 

G .  inusarum causes, 'Anthracnose', 'black rot' or ripe fruit rot of banana. Many fruits 
including guava fruits being liable to infection in  the field, in local markct and during transport. 
The disease may also occur on immature unreaped banalla fruit in the field, when infected fruits- 
i p e n  prematurely and finally turn black and rotten, and stalk becomes stunted and dry, leaves 
droop and shrivel up. 6. alborvbrum causes the Gleosporium leaf disease of rubber, where it 
causes abcormal leaf fa11 much like that incited by Phytophthora palneivora 

o 17 species recorded. 

( 1 )  G .  affine Sacc. 
On Orchidaceae 

6. 

(2) 3 .  alborubrum Petch 
O n  Hevea brasiliensis 



Plate XXXITV Figs. 191 - 192 

a - G. phomoides on tomato XI 

b - infected banana bunch, reduced 
. .  . I 

c - ripe fruit rot of banana, reduced 

d - sedtion fruit, showing acervulus conidiophores and conidia x 500 - - 

e - conidia x 1100 

a - habit acervulusx 5 

: ' .  d - conidiopliores and conidih, enlarged 

d = conidia, much enlarged 



PIate XXXIV Figs. 191 - 192 



(3) G. bussei B. Hem. 
On Vanilla F : 69 

(4) G .  cocophilurn Wakef. 
On fruits of Cocos nucifera P : 69 

(5) G. coffeanurn Delacr. 
O n  Coffea robusta P : 69 

(6) G .  heveae Petch 
On leaves of seedings of Hevea bra?siliqn$s P : 69 

(7) G.  cryptum Petch 
?On fruits of Cocos nucifera p : 69 

(8) G .  holstii P .  Henn. 
On leaves of F d e m ~ n c ~ l t t s l a  diehetoma P : 69 

(9) (3. impatientis Petch 
On stems of Impatiens bdsamina P : 69 

,(11)) G .  lifseae P&h 
On leaves of Litsea.sp. 

-(11) G. mangae Noack. 
On Mangifera Mica 

(12) G .  musarum Cooke & Massee 
On Musa paradisiaca 

(13) G. opuntiae Ell. & Everh. 
On Opuntia dillenii 

(i4) G. papayqe P. Hem. 
On Carica papaya 

(15) G. Phomoides Sacc. 
On fruits of Lycopersicon esculentum 

(16) G .  psidii Delacr. 
On fruits of Psidium guujava 

(17) G .  vanilla9 Gpoke 
Qa vanilla 

245. MeE~~cwium Link sx Fr. (Fig. 192 3-b) 

Acervuli subcutaneous or subcortical, or discoid,, black; conidiophores simple; conidia 
single, dark, one-celled, globose to oblong; masses setose; parasitic or sqprophytic. 

~elanconium sacchari Massee (Syn. PZeocyta sacchari (Mass.) Petri-tk & Syd. fide Edgerton, 
S M ~ P  Can! and its Disezyes 1955) Games 'rind diseqse of sugar cane', where in severel affected 

i fiela the Important symptoms a e  retqrdation pf the growth of plants, ye4qvying of't K z e  ler1,ves 
shrivelling of the stalk and dying of the tops of maqy p4gtr. On the rind of thegc dead +pd 
dying tops conspicuous black smutty fungus develops. 



6 species recorded in Sri Lanka. 
(1) M. circumscissum (B. & Br.) Grove 

On bamboo P : 70 

(2) M. confusum (B. & Br.) Petch 
On bamboo p : 70 

(3) M .  dendrocalami Petch 
O n  Dendrocalamus giganteus P : 70 

(4) M .  fructicola Petcli 
O n  unripe fruits of Punica grmatum p : 70 

(5)  M .  palmarum Cooke 
On  Cocos nucijera P : 70 

(6) M .  sacchari Massee (Syn. Pleocyta s a c c h i  (Masee) 
Petrak & Syd.) 

On  Sacchanim offieinarum P : 71 

246. Neobarclaya Sacc. 

Conidiophores sim~le,  or ramose;-shmt; cmidia 2- ceUed.dark, ovoid or fusoih, 1-3 
ciliate at apex. 
3 species, widesprezd. 

I species recorded in Sri Lanka. 

(1) N. congesta (B. & Br.) Petch 
O n  leaves of Eugenia jambolanu P : 70 

247. Pestalotia de Not. (Fig. 193 a-e) 

Acervull dark, discoid or cushion shaped, subcutaneous; conidiophores short, erect, 
simple; conidia dark, several celled, with hyaline (or nearly SO) pointed end cells, median celb 
dark, coloured, !ow er end of the spore bearing a hair like pedical and upper end furnished 
with a crest of 2-5 long colourless hairs. (Appendages shcw up v, ell in.uater but not easily in 
lactophenol mounts). 

Some species are weak parasites of plants, whilst several have been found as causes of 
damzge to materials made of cellulose. 

For a long time the standard taxononzic treatenlent, ofthc Genus was that of Guba (1929, 
1932). But Steyaert (1949, 1953 ) has maintained that the genus Pestalotia include one species 
only (with 1 dark cell) and has transferr~d all the remainder lo  luo new genera Truncatella 
with 4 celled cor idia (2 dark cells) and Pestalotiopsis with 5 celled cc~jdia  (3 dark cells). How- 
ever Servazzi (1954) retains the name Pestalotia to include all thrce gexera of Steyaerl and this 
view has been supported by Guba (1955). At present the matter remains sub judice. 

50 species, cosmopolitan. 

P. theae Suwada incites the disease called 'Grey blight' of tea (Camellia sinenszk) where only 
old bushes are attacked resulting in brownish spots on leaves which soon turn grey, increase in 
size, finally coalescirg to form large psltches and. killing the leaves. , 

P.  palmarum causes theU'Grey blight' of coco~uf,  again commonly affecting the older and declin- ' 
ing leaves of the palm resulting in premature yellowing and yellow brown or grey spots which 
would coalesce to give large grey patches. 



12 species recorded in Srl Lanka. 

( 1 )  P. cinnamomi Petch 
On Litsea fuscaia, Cipznamornlrm zeylanicum 

(2) P. disseminata Thum. , .  

O n  leaves of Eucalyptus P : 70 

(3) P. flacourtiae Petch 
O n  leaves of FIacourtia inermisis , P : 70 

(4) P. hipini Sorauer. 
On  Eupinus P : 70 

(5) P. mangiferae P. Henn. 
On leaves of &fangifera indica P : 70 

. ,~:.  .. :.: 
(6) P. palmarum Cooke 

Common on palms and on Cocos nucgera P i 70 

(7) P .  piperis Petch . . .  
On leaves of Piper nigrum . . 

. .  , 
P : '70 

.. , . 

( 8 )  P .  suffocata Elle. & Everh. 
Oil Rosa 

(9) P. theae Saw. 
On  Camellia sinensis 

(10) P. theobrornae Petch 
On leaves of Theobroma cacao 

. , 
(11) P. vangueriae Petch 

On leaves of Vangueria edulis P : 70 

(12) P. versicolor (Speg.) Steyaert 
On  Cashew leaf 

(13) P. viticola Cav. 
On vitis vinifera 

Personal Communication. Cashew 
Corporation 1976. 

248. Septogtoeum Sacc. (Fig. 194 a-e) 

Acervuli sub-epidermal, erumpent pale; conidiophores short, simple; conidia hyaline or 
sub-hyaline,single, several celled, oblong to fusoid; parasitic on leaves. 

40 species, widespread. 

4 species recorded in Sri Lanka. 

( 1 )  S. dumasiae Petch 
On leaves of Dumasia villossr P : 71 

. .  . . . . ., . . 
(2) S. manihotis 

On Manihot esculenri A : 133, 134 



h t e  XXXV Figs. 193 - 197 . . 

193. Pestalotia 

a - P. palmavwn spots on coconut leaflet, reduced 
b - e P. Jeae 

b - grey blight of tea, reduced 
c - section through on acervulus x 400 
d - 8E&es in the development of conidia x &@ 
e - mature conidia x 600 

a - 6 habit of a c e d u s ,  ed& 
c - section of a c e d u s  x 400 
d - conidiophores;anlarged 
e - ddnidia, enlarged 

195. vennicufnria capsici 

a - r l c k d u s ,  enlarged 
b - setae and conidiophores, much enlarged 
c - conidia, much enlarged 

a - section of loose sclerotium, much enlarged 

a - leaf sheaths of rice showing sclerotia, reduced 
b - scler~tiwin x400 
c - portion of section of a sclerotium, much enlarged 



Plate XXXV Figs, 193 - 197 



(3) S. limoniae Petch 
O m  nt.mvtzs off"4fmobia cretzulaf@ 

(4) S .  rnappiae Petch 
On leaves of Afappia ovata 

249. Prermicuta d ex Fi. (Rg. 195 a-c) 

Conidia, uniceEular, rarely bicelldar, generally spindb shaped, embedded qmrngzt 
brown, septate hairs. The species are frequent cause of leaf spots. 

/ 

\ 

4Q species, cos~opoljfan. A synoaym of C~lkf8frir;htam fide; Mia  Duke. (Ainsw~rtB 1963) 

2 species recorde& for Sri Lanka. 

( 1 )  V .  dematium (Fr.) Fr. 
On various stems 

CLASS - A O O N O M ' Y ~ ~ S  '' 

This includes those fungi whose mycelium is sterile. Many form kyphal aggregates 
known as sclerotia Some of the sclerotial famy, included bere Ceg. Rhizoctonia) are known to 
be Basidioaycetes. Other genera (eg. Sclerotiiurn) contain species pxoved to be imperfect 
stages of Aseomycetes. 

This has a single form-order Mycelia sterila, with the same characters a~ described for - the class. 

KEY TO THE GENERA OF THE FORM ORDER MYCELIA STERILA 

Sclerotia of indefinite form 
Sclerotia, of definite globose bodies 

. . . Rhizoctonia (250) 

. . . Sclerotium (2511 

250. Rhizoctonia de Candolle ex Fr. (Fig. 196 a) 

Mycelium brown, sclerotia without definite form, often grown together, horny, fleshy, 
with thinner undifferentiated edges, frequently embedded in the mycelium and bound together 
by mycelial strands. 

15 species, cosmopolitan (see Corticium, Macrophomina and Helicobasidium). R. solani 
(perfect state Corfidium solani) Kuhn) causes 'black scurf disease' or 'stem canker' of potato. 
Canker forms on the underground region of the stem. It also causes the damping off or 'blaclc 
root' of beet and 'collar disease' of tobacco aad bzt.el. In tobacco and betel there is a collar 
rot accompanied by brown-black discol.ouration of the mzture.plants. 

3 species recorded in Sri Lanka. 
C 

( 1 )  R. bataticola (Taubeuh.) Butler See Macrophorninaphaseolina 
On more than 50 hosts P : 77 

* (2) X. solani Kuhn 
On rice and other hosts 



(3) R. oryzae-sativae Sawada 
= Sclerotium oryzae-sativae Sawada C M I  Description of pathogenic 

On  Oryza sativa Fungi No. 409 
a 

251. Sclerotium Tode ex Fr. (Fig. 197 aq) 

Mycelium light, sclerotia variously formed, globose elongate, swollen or flatlened often 
band like,single or confluent, sometimes, covering wide surfaces, mostly dark coloured,commonly 
black, hard, particularly when dry; rind tissue sharply djffcr en1;zrcd ficm the interior by colour 
and cell structure. \ 

100 species, cosmopolitan. S. oryzae Catt. causes sfcm rot of rice (rce also Helmintho- 
+vporiurn sigmoideum), S. rolfsii causes southern blight or collar rot of ground nut where affect- 
ed plants wilt,leaves gradually turn brown and are fir aLly killcd. S. rohii also cause damping 
off and black root of beet and collar rot of betel. 

3 species recorded in Sri Lanka. 

( 1 )  S. oryzae Catt. (perfect state in Leptosphaeria salvinii) 
O n  Oryza sativa P : 77 

(2)  S .  ricini On Godfrey .Ricinus?.c&&hwiJ qkcglj$h;,Q 
, .  . 

(3)  S .  rolfsii Sacc. (perfect state in Corticium rolfsii) 
O n  Mucuna pruriens 

Arachis hypogea, Piper betel P : 77 
Beta A : 138, 237 
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