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The UNESCO-MAB National  Committee of S r i  Lanka has i n  its 

programme t h e  compilation of c h e c k l i s t s  and handbooks a s  e s s e n t i a l  

guides t o  t h e  i d e n t i f i c a t i o n  of t h e  f l o r a  and fauna of S r i  Lanka, 

Already s e v e r a l  have been published and t h e  present  work i s  concerned 

with t h e  s o i l  fungi ,  

Among t h e  g r e a t  assemblage of t h e  micro-organisms t h a t  l i v e  

o r  p a r t l y  l i v e  i n  t h e  s o i l ,  a r e  t h e  fung i  which a r e  l a r g e l y  respons ib le  

f o r  t h e  e a r l y  s t a g e s  of breaking down p l a n t  and animal ma te r i a l ,  f i x i n g  

a g r e a t  amount of n i t rogen  as microbia l  p r o t e i n  and f o r  cycl ing  and 

t ransformat ion  of carbon and minera ls  wi th in  the  s o i l .  The s o i l  fungi  

a r e  a l s o  of i n t e r e s t  t o  animal and p l a n t  pa tho log i s t s  s ince  some of t h e  

pathogens l i v e  o r  survive  i n  t h e  s o i l .  Ser ious  s t u d i e s  on t h e  fungi  

of S r i  Lankan s o i l s  a r e  r e l a t i v e l y  recent .  The present  work i s  of a 

pre l iminary  na ture  and i s  an at tempt t o  br ing  toge the r  a l l  t h e  e x i s t i n g  

information,  both t h e  published and t h e  unpublished, and compile a  guide 

t o  f a c i l i t a t e  f u t u r e  work. This  work i s  p r imar i ly  intended t o  under- 

graduate and post-graduate s t u d e n t s  dea l ing  with Agr icul ture ,  P lan t  

Pathology, Animal Pathology, S o i l  Ecology, S o i l  Microbiology and S o i l  

Science. The authors  would welcome any information which have escaped 

t h e i r  n o t i c e  and any suggest ions towards t h e  improverient of t h i s  work. 

The fung i  included here  a r e  those  t h a t  usua l ly  appear i n  p l a t e s  

of c u l t u r e  media made from s o i l  samples. The only exceptions a r e  those 

members of t h e  family Endogonaceae. Although t h e  Endogonaceae does not  

come under our  d e f i n i t i o n  of s o i l  fungi  we have i n c l u d e d . i n  t h i s  hand 

book the  r e s u l t s  of a  r ecen t  s tudy on t h e  Endogonaceae.nf t h e  rubber 

growing s o i l s  of S r i  Lanka. This  information became ava i l ab le  only a f t e r  

t h e  f i n a l  manuscript was prepared and f o r  t h i s  reason the  Endogonaceae 

i s  inc luded as an addendum. The fungi  r epor t ed  from the  ground, l i t t e r ,  

wood, o r  o t h e r  s u b s t r a t a  which have not  become f u l l y  incorpora ted  i n t o  

t h e  . m i l  have been excluded from t h i s  work. The i d e n t i f i c a t i o n  of those 

fungi  which have been i s o l a t e d  i n  our l a b o r a t o r i e s  have been confirmed by 

t h e  Commonwealth Mycological I n s t i t u t e .  
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The c l a s s i f i c a t i o n  and arrangement of t h e  genera i s  based on 

t h e  schemes s e t  f o r t h  by Ainsworth (1963) and Ainsworth e t  al (1973). 

I n  devis ing  simple dichotomous keys t o  t h e  sub-divis ions,  c l a s s e s ,  

o rde r s ,  f a m i l i e s  and genera,  a l r eady  e x i s t i n g  keys have been s e l e c t e d  

with app ropr i a t e  modi f ica t ion  t o  f i t  t h e  m a t e r i a l  covered. The anwnbers 

a f t e r  t h e  gener ic  names i n  t h e  keys r e f e r  t o  t h e  s e r i a l  number of t h e  
0 

q genera. For  t h e  taxonomic d a t a  of t h e  genera,  a b r i e f  d e s c r i p t i o n  of 

t he  cha rac t e r s  and important  synonyms a s  c i t e d  by Ainsworth (196j): 
+ 

,J+ 2 
Dorothy I Fennel (1973) : Kendrick and Carmachael ('1973) : and Mueller & 

Von Arx (1973)~ a r e  given. A f t e r  each gene r i c  d e s c r i p t i o n  t h e  l o c a l  

spec i e s  a r e  l i s t e d ,  l o c a l i t y  i n d i c a t e d  and source of in format ion  c i t e d .  

No at tempt  has  been made t o  devise  keys  t o  t h e  spec i e s  l e v e l .  The au thors  - 
hope t o  ex tend  t h i s  work l a t e r  on. I n  o rde r  t o  provide a b e t t e r  under- 

s t and ing  of t h e  s t r u c t u r e  of t h e  fungi  l i s t e d ,  many of them have been 

i l l u s t r a t e d  by camera l u c i d a  drawings. Few of them have been adapted 

from t h e  work of Webster (1970). For t h e  convenience of t h e  u s e r  a glo-  

s s a r y  of terms and i l l u s t r a t i o n s  of some are given a t  t h e  end of t h e  

t e x t ,  The au tho r s  would l i k e  t o  express  t h e i r  s i n c e r e  thanks t o  t he  

D i r e c t o r  and s t a f f  of the Commonwealth Mycological I n s t i t u t e  f o r  t h e i r  

he lp  wi th  t h e  i d e n t i f i c a t i o n  of many of  t h e  fung i  descr ibed;  D r .  O.S. 

P e r i e s ,  M r s .  N.1-S- Liyanage, D r .  R a n j i t h  Mahindapdla, D r ,  S.N. de 6. 

Senevi ra tne ,  M r .  B. Sivakadadcham and M r s .  R.S. Jayasinghe f o r  t h e i r  k ind  

permission t o  use  t h e i r  unpublished d a t a  i n  t h i s  work. 



L i s t  of t h e  Genera 

1. Allomyces Bu t l e r  35. Fusarium Link ex Fr .  

2. Phytophthora de Bary 36. Cylindrocarpon Wollenw. 

3. Pythium Pringsh. 37. Geo t r i chm Link ex Fr. 

4, Absidia van Tiegh. 38. Trichodema Pers.  ex Fr.  

5. Rhizopus iEhren. ex Corda 39. Aspergi l lus  Mich. ex Fr .  

6. Actinomucor Schost. 40. G l i o c l a d i m  Corda 3 

7. C i r c i n e l l a  van Tiegh. 41 . Paecilomyces -Bain 
-6 
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Mucor Mich. ex Fr. 42. P e n i c i l l i m  Link ex Fr.  v 8- - 
9. Zygorhgnchus Vui l l .  43. Ver t i c i l l i um Nees ex Wallr 

10. Helicostglwn Corda 44. Monosporium Bon. 

11. Choanephora Currey 45. T r i t i r a c h i m  Limber 

12, Syncephalastrum Schroet 46. Meta rh iz im Sorok. 

I  Cunnighamella Matr. 47. B o t r y t i s  Pers.  ex Fr.  

14. M o r t i e r e l l a  Coemans 48. Acremonim Link ex. Fr.  

15. Cochliobolus Drechsler  49. Sporotrichum Link ex. Fr .  

I 6. Monascus van Tiegh. 50. Rhinocladie l la  Nannf . 
17. E u p e n i c i l l i m  Ludwig 51 - Stachybotrys Corda 

18. Al l e sche r i a  Sacc. & Syd. 52 Nigrospora Zinnm.  

19. Pseudoeurotium van Beyma 53. Hmico la  Traaen 

20. Th ie l av ia  Zopb. 54. Cladosporiwn Link ex Fr .  

21. Chaetomiwn Kunze ex Fr. 55. Curvularia  Boedijn 

22 Achaetomim R a  j , Tewari & Muker j i  56 H e l m i n t h o s ~ o r i m  ex 

23. P e t r i e l l i d i m  Mdlloch 57. A l t e r n a r i a  Nees ex. Waller 

24. Sorda r i a  Ces de Not. 58 Pithomyces Berk. & B r ,  

25. Neurospora Shear & Dodge 59. Endogone Link' 

26. Nect r ia  F r o  600 Gigaspora Gerdemann & Trappe 

27. Schizophyl lm Fr. 61. Acaulospora Gerdemann & Trappe 

28. Rhizoctonia-Dc. ex F r .  62. Glomus Tul. & Tul. 

29, -Botryodiplodia Sacc . 63. S c l e r o c y s t i s  Berk, & Br. 

30. Coniothyrium Corda 

Phoma Sacc. 31 

32. Macrophomina Pet rak  

3 .  P e s t a l o t i a  de Not. 

34. Myrotheciwn Tode ex Fr. 



SWLIFIED KEY TO TKE SUB-DIVISIONS OF TKE SOIL FUNGI 

1, Moti le  c e l l s  (zoospores) p r e s e n t ;  

p e r f e c t  s t a t e  spo res  t y p i c a l l y  oospores MASTIGOMYCOTINA p  - 4 

Moti le  c e l l s  absent ;  p e r f e c t  s t a t e  

.............. spo res  when p re sen t  no t  oospores  - 2  

2. P e r f e c t  s t a t e  p re sen t  

P e r f e c t  s t a t e  absent  

............ 3 
DEUTEROMYCOTINA p  - 4 5  

3. P e r f e c t  s t a t e  spores  zygospores ZYGOMY COT I N A  P  - 9  

............ P e r f e c t  s t a t e  spo res  no t  zygospores 4 

4. P e r f e c t  s t a t e  spores  ascospores  ASCOMYCOTINA p  - 2 6  

P e r f e c t  s t a t e  spo res  bas id iospores  BASIDIOMYCOTINA p  - 43 

SUB-DIVISION - MASTIGOMYCOTINA 

Tha l lu s  i s  u n i c e l l u l a r  o r  mycel ial .  Mycelium when young is  

a s e p t a t e ,  i r r e g u l a r  s e p t a  appearing wi th  age,  wi th  d e l i m i t a t i o n  o f '  

reproduct ive  s t r u c t u r e s  and under unfavourable  condit ions.  Asexual 

reproduct ive  spo res  mo t i l e ( zoospores ) ,  with one o r  two f l a g e l l a .  

sexual  reproduct ion  by means of isogamous o r  anisogarnous planogametes 

o r  by oogamous gametic o r  gametangic copulat ion.  Sexual ( p e r f e c t )  

spores  a r e  e i t h e r  r e s t i n g  spo res  o r  oospores ,  

KEY TO TWE CLASSES OF TKE SIB-DIVISION MASTIGOMYCOTINA 

Zoospores u n i f l a g e l l a t e  CHYTRIDIOMYCETES p  - 4 

Zoospores b i f l a g e l l a t e  OOMYCETES P - 6  

CLASS CKYTRIDIOMYCETES 

Members a r e  t y p i c a l l y  found i n  aqua t i c  h a b i t a t s .  Many of them 

inhab i t  s o i l .  Some a r e  p a r a s i t i c o n  p l an t s .  Thal lus  is a un ice l lu l ' a r  

body g e t t i n g  converted as a whole i n t o  a reproduct ive s t r u c t u r e  



(ho loca rp ic ) ,  o r  a rhizornycelium with reproductive s t r u c t u r e s ,  o r  a well  

developed coenocytic mycelium with reproductive s t r u c t u r e s  (eucarpic) .  

Asexual reproductive s t r u c t u r e  is a sporangium, giving r i s e  t o  un i f l a -  

g e l l a t e  zoospores. Sexual reproduction is by conjugation of planogametes, 

aplanogametes o r  gametangia. 

A s i n g l e  order  t r e a t e d .  

ORDER - BLASTOCLADIAIXS 

Mostly f r e s h  water  o r  t e r r e s t r i a l ,  saprophytic  fungi. Thallus i s  

d i f f e r e n t i a t e d  i n t o  a trunk l i k e  por t ion ,  bearing rh izo ids  below and 

branching above and bearing sporangia of var ious  kinds a t  t he  t i p s  of 

branches. S t e r i l e  s e t a e  a r e  sometimes present .  Protoplasm i s  f re -  

quently a l v e o l a t e  o r  r e t i c u l a t e l y  vacuolate.  The fungus i s  sometimes 

d i f f e r e n t i a t e d  i n t o  s i m i l a r  gametophytic and sporophytic phases; t he  

sexual  o r  gametophytic p l a n t  bear ing  t h i n  walled gametangia; t he  

a sexua l ,  o r  sporophytic  p l a n t  bearing t h i n  walled zoosporangia and 

t h i c k  walled gene ra l ly  brownish r e s t i n g  spores. Zoospores p o s t e r i o r l y  

u n i f l a g e l l a t e .  A c h a r a c t e r i s t i c  f e a t u r e  o f & e  zoospores is  a l a r g e  

nuclear  cap and t h e  presence of s m a l l  l i p o i d  globules. Gametes . 

p o s t e r i o r l y  u n i f l a g e l l a t e ,  isogamous o r  anisogamous. The b i f l a g e l l a t e  

planozygote without a per iod  of r e s t ,  germinates t o  form an asexual 

p l an t .  

A s i n g l e  family t r ea ted .  

FAMILY - BLASTOCLADIACEAE 

Charac ters  a r e  those of t h e  order.  

A s i n g l e  genus t r ea ted .  

1. Allomyces B u t l e r  ( p l a t e  I, Fig. I) 

Mycelium with the  s t a l k  not  conspicuously d i f f e r e n t i a t e d ,  

branching usually dichotomous, o f t e n  v e r t i c i l l a t e  i n  groups of 



th ree  t o  f ive.  Zoosporangia oval ,  terminal ,  sympodially arranged, 

sometimes i n  chains. Zoospores b i f l age l l a t e .  Resting bodies borne 

i n  the  same way as the  sporangia and of the  same s i z e  and shape. A t  

maturity they are enclosed i n  a t h i n  hyaline sheath. 

A s ing le  species  recorded i n  S r i  Lanka. 

A. arbusculus . Butler  

near Nuwara E l i ya  (13) 

Also reported from India ,  Mexico, Panama, ~ h i l l i p i n e s ,  USA ( 6 )  

Most oomycetes a r e  aquatic,  although some grow i n  s o i l s ,  and 

o thers  p a r a s i t i s e  vascular p lants .  Vegetative body i s  t yp i ca l l y  

mycelial,  coenocytic and very extensive. Cel l  w a l l s  a r e  unusual 

f o r  fungi i n  t h a t  c h i t i n  is absent ,  p r inc ipa l  component being 

glucans. Asexual spores a r e  b i f l a g e l l a t e  zoospores, one flagellum 

of the  whip-lash type and the o ther  of the  t i n s e l  type. I n  some 

advanced members, the  sporangium assumes the  function of a spore,  

ge t s  detached from the  sporangiophore and germinates d i rect ly .  The 

male sex organs (anther id ia)  a r e  read i ly  dist inguishable from the  

female sex organs (oogonia) . The oogonium when r i p e ,  consis ts  of 

one o r  more oospheres o r  eggs. Oospheres a r e  f e r t i l i s e d  by the  

male c e l l s  l i be r a t ed  by the  antheridium o r  by the antheridium i t s e l f .  

Af ter  f e r t i l i s a t i o n  the  oospheres round up and develop c e l l  wal ls  

t o  form the oospores, which l i e  f r e e  within the  oogonium. 

A s ing le  order t rea ted.  

ORDER - PERENOSPORAIXS 

The order includes aquatic,  amphibious and t e r r e s t r i a l  fungi. 

Mycelium de l ica te ,  well developed and much branched. Asexual 

reproduction is by means of deciduous sporangia which vary g r ea t l y  

i n  shape- The sporangia e i t he r  form zoospores o r  germinate d i r ec t l y  



by germ-tubes. Anther id ia  and oogonia ,a re  morphologically d i f f e r e n t  

and a r e  borne on t h e  ends of l a t e r a l  branches. Anther id ia  c l a v a t e  

and sma l l e r  t han  t h e  oogonia t o  which they  become at tached.  

Antheridium p i e r c e s  oogonium w i t h  a f e r t i l i s a t i o n  tube. A f e a t u r e  

of t h e  oogonia of t h e  o rde r  is t h a t  t h e  r e s i d u a l  cytoplasm l e f t  

a f t e r  t h e  d i f f e r e n t i a t i o n  of t h e  centrAl  oosphere,  p e r s i s t s  a s  t h e  

periplasm. Oogonium, l a r g e  sac - l i ke  o r  s p h e r i c a l  wi th  a s i n g l e  egg. 

Oospore s p h e r i c a l  wi th  a many l aye red  w a l l .  

A s i n g l e  fami ly  t r e a t e d .  

FAMILY - PYTHIACEAE 

Zoosporangia, e i t h e r  u n d i f f e r e n t i a t e d  po r t ion  of t h e  mycelium 

o r  an  i r r e g u l a r l y  lobed  s t r u c t u r e  wi th  an  evacuat ion tube,  o r  a 

s p h e r i c a l ,  ovoid o r  lemon shaped s t r u c t u r e  without an  evacuat ion 

tube. Zoospores e i t h e r  formed o u t s i d e  t h e  sporangia i n  a v e s i c l e  

o r  f r e e  i n  t h e  water o r  produced wi th in  t h e  sporangiwn. I n  some 

s p e c i e s  t h e  sporangiwn germinates  as one u n i t  by means of a tube. 

KEY TO THE GENERA. OF THE FAMILY PYTHIACW 

Zoospores form wi th in  t h e  sporangium Phytophthora 2 - 
Zoospores form no t  w i t h i n  t h e  

sporangium but  w i t h i n  a v e s i c l e  Pythiwn 2 

2. Phytophthora de Barg ( p l a t e  I ,  Fig.  2) 

Mycelium r i c h l y  branched wi th  hya l ine ,  t h i n  walled hyphae. 

Sporangiophores s p a r i n g l y  t o  i r r e g u l a r l y  branched, indeterminate .  

Sporangiwn, egg o r  lemon shaped, wi th  an  a p i c a l  p a p i l l a ,  germina- 

t i n g  by zoospores formed w i t h i n  t h e  sporangium and escaping by a 

t e r m i n a l  pore. Zoospores ova l ,  l a t e r a l l y  f l a t t e n e d  with t w o  

f l a g e l l a e ,  monoplanetic. Oogonia s p h e r i c a l ;  a n t h e r i d i a  c l a v a t e  

per igynous o r  amphigynous. 



A s i n g l e  u n i d e n t i f i e d  s p e c i e s  recorded from t h e  rubber  

growing s o i l s  i n  S r i  Lanka. ( 12) 

3. ' Pythiwn Pringsh. ( p l a t e  I, F i g s ,  3-5) 

Mycelium r i c h l y  p a n i c u l a t e l y  branched. Sporangia te rmina l  

o r  i n t e r c a l a r y ;  shape not  very d i f f e r e n t  from t h e  mycel ial  

branches,  s p h e r i c a l  o r  lemon shaped. Mature sporangium empties 

t h e  con ten t s  i n t o  a v e s i c l e ,  where zoospore d i f f e r e n t i a t i o n  t a k e s  

p l ace ,  Zoospores kidney shaped. Sex organs l i k e  i n  Phgtophthora, 

A s i n g l e  s p e c i e s  recorded i n  S r i  Lanka. 

P. b u t l e r i  Subramanium 

Gannoruwa ( 14) 

SUB-DIVISION - ZYGOMYCOTINA 

Mycelium coenocyt ic ,  wel l  developed, r i c h l y  branched. C e l l  

wa l l s  con ta in  c h i t i n .  Most s p e c i e s  have a creeping vege ta t ive  

mycelium on which t h e  sporangiophores a r i s e . .  Asexual spores  a r e  

always non-motile. Spores  conta ined  i n  sporangia  which may be 

v i o l e n t l y  p ro j ec t ed  but  more u s u a l l y  p a s s i v e l y  d ispersed  by wind, 

r a i n  o r  animals. Sexual reproduct ion  r e s u l t s  from t h e  f u s i o n  of 

isogamous gametangia. The r e s u l t i n g  zygote g ives  r i s e  t o  t h e  

zygospore . 

A s i n g l e  c l a s s  t r e a t e d .  

CLASS - ZYGOMYCETES 

Some members a r e  normally encountered as contaminants i n  a 

labora tory .  Some members a r e  ubiquitous i n  s o i l  and i n  dung as 

saprophytes.  Most of t h e  common s p e c i e s  a r e  r e a d i l y  recognised 

a s  belonging t o  t h i s  group by t h e i r  r a p i d  r a t e  o f  growth and . 
t h e i r  c h a r a c t e r i s t i c  appearence, t h e  co lonies  u sua l ly  being 



f loccose  and of a grey o r  brown-grey i n  colour. Asexual repro- 

duct ion i s  by spores  contained i n  pear  shaped o r  round sporangia. 

The gametangia may be similar i n  s i z e  o r  markedly d i s s i m i l a r o  

The zygospore is usua l ly  round, t h i c k  walled and dark coloured. 

I n  seve ra l  genera t h e  zygospores have never been observed. 

A s i n g l e  order  t r e a t e d .  

ORDER - MUCOMI&S 

A g r e a t  major i ty  of spec ies  a r e  saprophytic  on a wide v a r i e t y  

of organic s u b s t r a t e s .  Usual mode of sexual  reproduction i s  by 

spores  i n  globose sporangia borne on sporangiophores which may be 

branched i n  var ious  ways. I n  most genera t h e  t i p  of sporangio- 

phore i s  swollen, the  swollen end (columella) p ro jec t ing  i n t o  t h e  

sporangiwn, Columella may be of var ious  shapes. I n  a number of 

spec ies  var ious  modif icat ions of t h e  t y p i c a l  many spored, globose 

sporangium occur. sporangia are a l s o  known i n  which t h e r e  a r e  

fewer spores  (sporangioles) .  I n  some cases  t h e  sporangiua has a 

s i n g l e  spore and is  dispersed  a s  a  u n i t  ( con id im) .  I n  s t i l l  

o the r s the  spores  a r e  arranged i n  a row i n s i d e  a  c y l i n d r i c a l  sac  

termed merosporangium. Chlamydospores a r e  04 f requent  occurence. 

The zygospore which r e s u l t  from t h e  sexual  reproduction is naked 

i n  most genera but  i n  some it i s  protec ted  by s t i f f  h a i r s  o r  

appendages. In t h e  h igher  mucorales t h e  cover become so t h i c k ,  

t h a t  a  f r u i t  body is formed. The key t o  t h e  f ami l i e s  is  based 

on t h a t  of Mart in (1961). 

KEY TO THE FAMILIZS OF TH3 ORDER MUCORALES 

1. sporangia  a l l  columellate  and a l i k e  MUCORACEAE p- 10  

Sporangia gene ra l ly  non - c o l m e l l a t e ,  

, i f  columellate  accompanied by 

sporangioles  o r  conid ia  



2. Columellate, sporangia usual ly  present,  

accompanied by, few-spored sporangioles 

i n  which spores a re  never formed i n  

l i n e a r  s e r i e s ,  o r  by conidia 

Colwnellate. sporangia never present,  

sporangioles I -spored, conidium l i k e ,  

o r  bearing spores i n  l i n e a r  s e r i e s ,  o r  

modified non-columellate sporangia 

functioning a s  propagules 

3. Sporangioles borne i n  c l u s t e r s  on 

lower pa r t  of sporangiophore, the  

l a t t e r  usually,  t ipped by a columellate 

sporangium or  a spine TKAMNIDIACEAE p - 19 

Sporangioles o r  conidia never borne 

on sporangiophore as columellate 

sporangia CHOANEPHORACEAE p - 22 

4 , M e :  usporangia borne on t i p s  of 

sporangiophores 

Merosporangia lacking o r  not 

c l3ar ly  defined 

5. Conidia present on i n f l a t e d  t f p s  of 

sporophores; sporangia lacking CUNMINGHAMELUCEAE p - 24 

Conidia lacking; sporangia 

non- columellate MORTDRELLACEAE p . - 2 5 

Members a r e  abundant i n  s o i l s ,  dung and on moist f r e sh  organic 

matter i n  contact with the  s o i l ,  They play am important par t  i n  

the  ear iy  colonisation of subs t ra te  i n  s o i l ,  They a r e  a l so  known 

t o  cause diseases of man and animals, Spores are contained i n  



P l a t e  I 

F ig  1 

Fig  2 

F ig  3 

F ig  4 

Fig 5 

F ig  6 

F igs .  1 - 6 

Allomvces a rbuscula .  

a .  Gametangia a t  t i p s  o f  branches of gametophyte x 400; 
b. r e s t i n g  sporangia  and zoosporangia a t  t i p s  of  branches 

of  sporophyte x 400; 
c .  r u p t u r e  o f  a r e s t i n g  .sporangium x 400; 
d .  zoospores x 1000 

Phytophthora s p .  

a .  sporangiophores  x 400; 
b. sporangia  showing a p i c a l  p a p i l l a  x 500; 
c .  sporangium wi th  zoospores x 500; 
d .  zoospores x 1000; 
e .  androgynous oogonium x 1000; 
f .  paragynous oogonicm x 1000; 

Pythium debaryanum 

a .  sporangium wi th  a v e s i c l e  conta in ing  zoospores x 1000; 
b. oogonium and an the red i a  x 1000. 

Pythium aphanidermatum 

a .  lobed sporangium wi th  long  tube  and a v e s i c l e  x 1000; 
b .  v e s i c l e  showing zoospores ,  much en la rged;  
c .  zoospores,. much en la rged;  

Pythium spp.  

a. oogonium showing sp iny  out-growths oogonial  w a l l  x 1000; 

Absidia spp .  

a .  h a b i t  showing r h i z o i d s ,  s t o l o n ,  and whorls of  sporan - 
giophores  x 5 ;  

b .  t h e  same x 50; 
c .  pyriform i n t a c t  sporangium x 400; 
d .  dehisced sporangium x 400; 
e .  zygospore showing curved appendages a r i s i n g  from t h e  

suspensor .  



P l a t e  I - Figs. 1 - 6 



globose o r  pea r  shaped sporangia. Sporangia may be borne s ing ly  

a t  t h e  t i p  of a simple o r  branched sporangiophore. .Sporangio- 

phores a r e  commonly photot ropic ,  Number of spores very var iable .  

Sporangial  w a l l  o f t e n  darken and may develop a spiny  su r face  due 

t o  t h e  formation of c r y s t a l s ,  Zygospore naked o r  only loose ly  

P covered. 

KEY TO. THE' GENERA OF THE FAMILY MUGORACEAX 

1, Sporangia pear  shaped 

Sporangia sphe r i ca l  

Absidia 4 - 

2 

2. Sporangiophores produced i n  groups 

on a s t o l o n  3 

Sporangiophores emerging s i n g l y  from 

t h e  mycelium 4 

3 ,  Sporangiophores unbranched Rhizopus 5 - 
Sporangiophores v e r t i c i l l a t e l y  branched Actinomucor 6 - 

4. Sporangiophores branched, s i d e  branches 

s t r o n g l y  curved C i r c i n e l l a  2 
Sporangiophores unbranched, o r  s i d e  

branches not  markedly curved 5 

5. Zygospores with equal. suspensors  Mucor 8 - _  
Zygospores with very unequal suspensors  Zy~orrhynchus 2 

4, Absidia van Tieghem ( p l a t e  I, F i g ,  6) 

Mycelium with f r equen t ly  branched s t o l o n s ,  producing a t  t h e  

poin t  of contac t  with t h e  substratum, r i c h l y  branched sh izo ids ,  ' 

The sporangiophores a r e  produced i n  p a r k i a l  whorls at i n t e r v a l s  



P l a t e  I1 Figs 7 - 12  

F ig  7 

F ig  8 

Fig 9 

F ig  10 

Fig  11 

Fig  1 2  

Rhizopus n i g r i c a n s  

a .  h a b i t  showing s t o l o n ,  r h i z o i d s  and t u f t s  of  sporangio- 
phores x 5; 

b ,  group of sporangiophores  and b a s a l  r h i z o i d s  x 100; 
c. dehisced sporangium showing columella and a t t ached  spores 

x 400; 
d.  deh isced  sporangium wi th  invagina ted  columella  x 400; 
e .  zygospore x 400; 

a .  h a b i t x 5 ;  
b. mature sporangia  x 400; 
c: dehisced sporangia  showing columella  x 400; 
d ,  zygospore x 400; 

Zygorrhynchus spp , 

a .  sporangiophore wi th  young and mature sporangia  x 400; 
b, sporangiophore with dehisced  sporangia  x 400; 
c. zygospore x 400; 

MUCOP- assamensis ,  

a. sporangiophore w i t h  mature sporangium x 400; 
b .  sporangiophore with dehisced  sporangium x 400; 

MUCOP racemosus, r, 

a. Branched sporangiophore con ta in ing  dehisced sporangium, . 
undehisced mature sporangium and i n t e r c a l a r y  chlamydos- 
po re s  x 400; 

b. deh isced  sporangium w i t h  an o v a l  co lumel la  x 400; 
c. dehisced  sporangiurn wi th  pyriform columella  x 400; 

Helicostylum spp ,  

a ,  Habi t  showing t e r m i n a l  sporangium and l a t e r a l  sporangio- 
l e s  x 40; 

b ,  branch ending i n  a s p i n e  and l a t e r a l  ~ p o r a n g i o l e s  x 409; 



P l a t e  I1 Figs. 7 - 12 



along s to lons ,  not  opposite the  sporangiophores. The sporangia 

a r e  pear-shaped. Co lme l l a  hemispherical, conical  o r  mammiform, 

sometimes terminated by a s ing le  long prolongation, Zygospores 

formed on t he  s to lons  and a re  surrounded by curved unbranched 

appendages which may a r i s e  from one o r  both suspensors. Most 

spec ies  a r e  he t e ro tha l l i c .  

4 species  recorded i n  S r i  Lanka. 0 

t i )  A. blakesleana 

Montane grasslands (11) 5 

( i i )  A, corymbosa Lichth. 

Agdawatta,  B o r a l ~ ,  Deniya* Matale, Parambe ( 12) 

Montane grass lands  (11) 

( i i i )  A, cylindrospora Hagem 

Agalawatta, Homagama, Parambe, Ratnapura ( 12) 

Montane grass lands  ( I1 ) 

A l s o  repor ted from s o i l s  i n  Norway, Greenland, Yugos- 

l a v i a ,  Tunis, Somalia, Mexico, Brazi l ,  Hawaii, 

Tasmania (4) 

(iv) A. sp, 

Agdawatta,  Deniya, ' Matale ( 12) 

5. Rhizopus Ehrenberg ex Corda (P l a t e  11, Fig,  7) 

Occurs i n  s o i l ,  f r u i t s ,  o the r  foods, decaying mater ia ls  and 

a s  a l abo ra tom contaminant, Charac te r i s t i c  fea ture  i s  the pre- 
fl 

sence of rh izo ids  at t h e  base of the  sporangiophores which grow 

i n  c l u s t e r s  and t he  s to lon i fe rous  habi t  (an a e r i a l  hypha, the f 
s to lon  grows out  and where it touches the  substratum bears 

rh izoids) .  Sporangia columellate, white at f i r s t ,  becoming 

bluish-black at maturi ty.  Colmel lae  broadly subjacent ,  hemi- 

spher ica l ,  forming a f t e r  dehiscence by col lapse ,  an organ of the 

shape of the  p i l eu s  of  a mushroom, Zygospores naked, formed i n  

the  s u b s t r a t m  and on t he  s to lons ,  



2 species  recorded i n  S r i  Lanka. 

( i )  R. e legans Eidam. (See Actinomucor elegans) 

( i i )  R. n ig r i cans  Ehren. 

Deniya , Homagama, Matale (12) 

Montane grass lands  (11) 

World-wide i n  d i s t r i b u t i o n  (6)  

a 

6. Actinomucor Schostakowifisch 

Sporongiophores wi th  te rminal  sporangia o r  with s t e r i l e  t i p s ,  

then  serv ing  a s  hold f a s t s .  When a s h o l d  f a s t  comes i n  contact  with 

t h e  s u b s t r a t e ,  it forms a t  t h a t  p o i n t  a system of branching r h i z o i d s  

l i k e  those found i n  t h e  Genus Rhizopus. The l a t e r a l  sporangiophores 

shor t ,u sua l ly  s t o u t ,  whorled,with sporangia smal ler  but  s i m i l a r  t o  

those  on primary axis .  The spec ies  i s  e a s i l y  recognizable by its 

s t o l o n  and r h i z o i d  formation and by t h e  v e r t i c i l l a t e  branching. 

A s i n g l e  spec ies  recorded i n  S r i  Lanka. 

A. e legans  idam am) Benjamin e t  Hesse l t ine  

Syn: Mucor bot ryoids  Lendner 

Mucor cor;ymbosus Earz 

Actinomucor repens Schost 

Rhizopus elegans Eidam, 

7. C i r c i n e l l a  van Tieghem & Le Monnier ( P l a t e  11, Fig. 8) 
0 

Mycelium s t rong ly  branched, wi th  t h e  l a t e r a l  branches becoming 

more and more de l i ca te .  Sporangiophores e r e c t  on t h e  mycelium, 

0 branching sympodially. L a t e r a l  branches u n i t e d  i n t o  whorls o r  

s i n g l e ,  curved and ca r ry  a t  t h e i r  t i p s ,  sporangia. Sporangiun 

spher i ca l  many-spored with a l a r g e  columella. Zygospores naked. 

3 species  recorded i n  S r i  Lanka. 

( i )  C. mucoides 

Montane grass lands  ( 1 1 ) 



( i i )  C. simplex van Tieghem 

Agalawatta, Boralu, Parambe, Ratnapura ( 12) 

Also recorded from Brazi l ,  USA (6)  

( i i i )  C. umbellata 

Montane grasslands ( 1 1 ) 

8. Mucor Micheli (P la te  11, Fig. 10-1 1) 

T h i s  is the  l a r g e s t  genus of the order. It is cosmopolitan 

and widespread i n  s a i l ,  dung and other  organic substrates.  

Mycelium widespread i n  and around the  substratum, r i ch ly  branched 

without rh izo ids  and s to lons .  I r r egu l a r  cross w a l l s  appear 

with age. Sporangiophores a r i s e  s ing ly  from the  mycelium, 

branched o r  unbranched. When branched branching i n  pa r t  monopodial. 

Sporangia terminal, spher ica l  o r  globose, many-spored. Bygospores 

naked. Most species a r e  he te ro tha l l i c .  

7 species  recorded i n  S r i  Lanka. 

(i) M. assamensis Sydowia 

Kottawa f o r e s t  ( 3 )  

( i i )  M. f l avus  Pain 

Agalawatta, Boralu, Deniya , Homagama, 

Matale, Parambe, Ratnapura (12) 

Also repor ted from Europe, USSR, USA (6) 

( i i i )  M. genevensis Lendn. 

Agalawatta, Parambe, Homagama, Boralu ( 12) 

Montane grasslands ( 11 ) 

Also repor ted from Europe, USSR (6) 

( i v )  M. microspora Namysl 

Agalawatta, Boralu, Homagama, Matale, 

Parambe, Ratnapura ( I 2) 

Montane grasslands ( 11 ) 

Also reported from Europe, USSR, USA ( 6 )  



(v )  M. racemosus 

Montane grass lands  ( 11 ) 

Also worldwide i n  d i s t r i b u t i o n  (4, 6 )  

( v i )  M.. so, 
Deniya, Homagama, Parambe, Ratnapura ( 12) 

( v i i )  M. sp, 

Agdawat ta ,  Homagama, Parambe, Ratnapura ( 12) 

9. Zygorrhynchus Vuil l .  ( P l a t e  11, Fig.  9) 

Mostly repor ted  from s o i l ,  o f t e n  from considerable depth. 

Hyphae branched unequal, o f t e n  nodose, p r o s t r a t e  o r  forming a 

cot tony a e r i a l  t u r f .  Sporangiophores usua l ly  branched, s o l i t a r y  

o r  i n  a i r r e g u l a r  sympodial system. Sporahgia many-spored with 

a columella,  o f t e n  broader than  high. A l l  spec ies  homothallic 

and have heterogametangia. Gametangia produced on unequally 

b i fu rca ted  hyphae; one branch s m a l l  and o the r  curved and th i ck ,  

2 u n i d e n t i f i e d  species  recorded i n  S r i  Lanka. 

( i )  2. sp., 

Agalawatta, Homagama, Ratnapura ( 12) 

( i i )  2. spm2 

Moniiane grass lands  ( 1 1 ) 

Two kinds  of sporangiophores and sporangia a r e  found; Long 

sporangiophores a r e  simple o r  s l i g h t l y  branched and terminate 

e i t h e r  i n  a s t e r i l e  t i p  o r  i n  a l a r g e  Mucor-like primary sporan- 

gium. Short sporangiophores which may be simple o r  dichotomously 

branched, occllr i n  whorls on the  long sporangiophores and bear  few- 

spored sporangioles  which t y p i c a l l y  l ack  a columella. I n  some 

cases  t h e  branch bearing t h e  sporangioles  is  terminated by a spine. 

The sporangiole may be reduced t o  a single-spored condition. 

Zygospore formation is l i k e  i n  the  Mucoraceae. 



P l a t e  111 Figs 1 3  - 16 

Fig  1 3  Choanephora cucurbi tarum 

a .  Sporangiophore w i th  a sporangium x 40; 
b .  conidiophore and c o n i d i a  x 40; 
c .  apex o f  conidiophore showing primary and secondary v e s i -  

c l e s  and c o n i d i a  x 400; 
d. dehisced sporangium and sporangiospores  x 400; 
e .  conidium x 1000; 
f .  sporangiospore x 1000; 

F ig  1 4  Syncephalastrum racemosu, 

a .  h a b i t  x 10;  
b .  sporangiophore bea r ing  v e s i c l e  and many merosporangia 

( n o t e  t h e  resemblance t o  Aspe rg i l l u s )  x 400; 
c .  sporangiophore w i t h  empty spore  heads x 400; 
d .  merosporangia and merospores x 400; 

F ig  15 Cunninghamella e l e g a n s ,  

a .  s imple sporangiophore w i t h  young ' c o n i d i a l  x 100; 
b.  branched sporangiophore wi th  young Iconid ia '  x 400; 
c .  mature sporangiophore showing mature ' c o n i d i a h  400; 
d .  mature sporangiophore showing s c a r s  o f  attachment of 

con id i a  x 400; 
e .  con id i a  x 400; 

F ig  16 M o r t i e r e l l a  spp.  

a .  branched sporangiophore x 400; 
b .  i n t a c t  sporangium x 100; 

'c .  s t i p e  o f  sporangiophore a f t e r  sporangium dehisced ( n o t e  
t h e  absence o f  a co lumel la )  x 1000; 

d .  s t y l o s p o r e  x 1000; 
e .  developing zygospore x 1000; 
f .  o l d e r  zygospore x 1000; 



Pla te  I11 Figs. 13 - 16 



A s i ng l e  genus t rea ted.  

10. Helicostylum Corda ( p l a t e  11, ~ i g . 1 2 )  

The long sporangiophore terminates i n  a Mucor-type sporangim. 

Unforked l a t e r a l  branches a r i s e  from the  long sporangiophore and 

bear shor t  c i r c i na t e  branchlets  bearing sporangioles. The sporan- 

g io l e s  a r e  colwnellate. 

A s i ng l e  species  recorded i n  S r i  Lanka 

H. pyriforme 

Montane grasslands ( 1 1  ) 

FAMILY - CHOANEPHOMCEAE 

I n  t h i s  family asexual reproductive s t ruc tu res  a r e  sporangia, 

sporangioles o r  conidia. Sporangia typ ica l  of Mucoraceae a r e  

present  i n  somel genera and absent i n  others. The sporangia of ten  

hang downwards, They contain dark brown sporangiospore~ with a 

s t r i a t e  epispore and b r i s t l e - l i ke  appendages. The sporangioles 

cover ves icular  enlargements of the sporangiophorea and contain 

two t o  few spores of similar construction. The conidia a re  s i ng l e  

spored sporangioles borne on ves ic les .  The sporangiospores a r e  

dark brown with long i tud ina l ly  s t r i a t e d  epispore and bearing 

b r i s t l e - l i k e  appendages. The conidia a r e  s t r i a t e  but without 

appendages. Zygospores dark brown with s t r i a t e  w a l l s .  

A s i ng l e  genus t rea ted.  

11, Choanephora: Currey (P l a t e  111, Fig. 13) 

Species of Choanephora a r e  found i n  warmer so i l s .  C. cucurbi- 

tarum causes a r o t  of f r u i t s  and vegetables and blossom b l i gh t  of 

some vegetables. colonies  white o r  grey white showing sporula t ion 

i n  concentric zones, l a t e r  becoming s t e r i l e ,  sporangiophores un- 

branched,sporangia and sporangioles white at f i r s t ,  l a t e r  turning 

black and contain few t o  many sporangiospores. 



Sporangiospores l i g h t  colored,  becoming brown, l a t e r  on, 

s t r i a t e ,  and bea r  b r i s t l e - l i k e  appendages. I n  C.cucurbitarum 

the  sporangio le  con ta ins  only  a  s i n g l e  spo re ,  showing t h e  

c h a r a c t e r i s t i c  s t r i a t i o n s  and a  p a p i l l a  a t  t he  end. Such mono- 

sporous sporangio la  a r e  termed cnnid ia .  Conidiophores and i n  a 

primary v e s i c l e  from which secondary v e s i c l e s  a r i s e  on s h o r t  

s t a l k s ,  Secondary v e s i c l e s  bea r  s o n i d i a . .  

Zygospores between equal  suspensors ,  dark brown wi th  l a r g e  

o i l  g lobu le  and s t r i a t e  w a l l s .  

The genus Blaks lea  formely regarded  a s  d i s t i n c t ,  is  t r e a t e d  

by some a u t h o r i t i e s  as a synonym of Choanephora (Webster 1970) 

1 s p e c i e s  recorded from S r i  Lanka 

C. cucurbitarmm ( B e r k e l a ~  and Ravenel) Thaxter  

From Colombo ( 3 )  

Also r epor t ed  from America (6) 

FrnILY - PIFTOCEPHALIDACEAE 

The s p e c i e s  of t h i s  fami ly  a r e  l a r g e l y  p a r a s i t i c  on o t h e r  

Mucorales al though some a r e  saprophytic .  The c h a r a c t e r i s t i c  

f e a t u r e  of t h i s  fami ly  is  t h e  narrow and more o r  l e s s  c l a v a t e  o r  

c y l i n d r i c a l  sporangia  ( m e r ~ s ~ o r a n g i a )  conta in ing  t y p i c a l l y  a s i n g l e  

row of spores ,  o f t e n  appearing,  when mature,  l i k e  cha ins  of conid ia ,  

Number of spores  i n  a rnerosporangium vary  from 2 t o  30. Usual ly 

t h e  sporangium breaks i n t o  monosporous segments, t h e  spore  being 

enclosed i n  t h e  sporangia l  w a l l .  I n  some cases  t h e  rnerosporangium 

may break o f f  and the spo res  escape i n d i v i d u a l l y  from the opening. 

The merosporangia may be formed d i r e c t l y  on t h e  sporangiophore o r  

on basal. c e l l s  which i n  t u r n  make up t h e  head. Zygospore forma- 

t i o n  is  l i k e  i n  Mucoraceae. 

A s i n g l e  genus t r e a t e d .  



I .  Syncepha la s t r~m Scl l roeter  ( P l a t e  111, Fig.  14) 

Spor,mgiophore i s  mostly branched as i n  t he  racemose type  of 

Mucor. Tlle b ranches  te rmina te  i n '  clrtb shaped s p h e r i c a l  o r  

globose lieads, sometimes sepa ra t ed  from the  sporangiophore by a 

wal l ,  Merospormgia a r i s e  r a d i a l l y  on the  heads, without t h e  

i n t e r v e n t i o n  of s te r igmata .  The merosporangia break up i n t o  

monosporous segments, s o  t h a t  spo res  appear i n  chains l i k e  i n  

Asperg i l lus .  

A s i n g l e  s p e c i e s  recorded i n  S r i  Lanka, 

S. racemosum Chon, ex Schroe te r  

Montane g ra s s l ands  (11) 

Kottawa f o r e s t  (3) 

Also r epor t ed  from Canada, Canalzone, Germany, I n d i a  ( 6) 

FAMILY - CUNNINGHMEUACEAE 

Asedmal reproduct ion  e n t i r e l y  by means of indehiscent  mono- 

sporous sporangio les  ( con id i a )  found crowded on t h e  su r f ace  of 

swollen a p i c a l  p o r t i o n  of  a l a r g e  sporangiophore o r  of i ts  

branches. Zygospore formation and s t r u c t u r e  i s  much l i k e  t h a t  i n  

Mucoraceae. 

A s i n g l e  genus t r e a t e d .  

Cunninghamella Matruchot ( P l a t e  111, Fig. 15) 

Species  found i n  s o i l  i n  t h e  warmer reg ions  of t h e  world. 

Mycelium white  f l occose ,  s l i g h t l y  thickened. Rhizoids very d e l i -  

ca te .  Asexud  ' con id i a '  a r e  h y a l i n e ,  s p h e r i c a l  o r  ova l ,  o f t e n  

with a n  i r r e g i i l a r ,  o u t l i n e ,  t h e  e x t e r n a l  membrane sp iny  with needle  

l i k e  c r y s t a l s .  V o n i d i a '  borne on small swel l ings ,  s i n g l y ,  on 

g lobose  o r  s p h e r i c a l  v e s i c l e s  on branched o r  unbranched conidio- 

phores.  Chlmydospores globose and i n t e r c a l a r y  i n  t h e  mycelium. 

5 s p e c i e s  recorded i n  S r i  Lanka. 



5 spec ies  recorded i n  S r i  Lanka. 

( i )  C. e legans Lendh- 

Agdawat ta ,  Boralu, Deniya , Homagama, 

Matale, Parambe, Ratnapura ( 1 2) 

Also repor ted  from Mediterranean and sub-tropics (4,6) 

( t i )  C. echi i iulata  Thaxt. 

Agdawat ta ,  Hornagama, Matale ( 12) 

Also repor ted  from Canal zone, Egypt, Ind ia ,  

~ u g o  s l a v i a  , Panama, USA ( 6 

( i i i )  C. phaeospora Boedizn 

Agdawat ta ,  Boralu, Deniya, Homagama, 

Matale, Parambe, Ratnapura ( 12) 

( i v )  C. sp. 

Agdawat ta ,  Deniyq Homagama, Matale (12) 

(v)  C. sp. 

Montane grass lands  ( 11 ) 

FAMILY - MORTIERELLACEAE 

C h a r a c t e r i s t i c  f e a t u r e  of t h i s  family is t h a t  the  sphe r i ca l  

sporangia l a c k  columellae. I n  some spec ies ,  sporangioles  which 

a r e  reduced t o  conid ia  a l s o  occur. Zygospore enclosed i n  a  f e l t  

of interwoven hyphae. 

A s i n g l e  genus t r ea ted .  

14. Mor t i e re l l a  Coernans (P la t e  I11 F i g .  16) 

Occur widely i n  s o i l  and on p lan t  and animal remains i n  

contact  with s o i l .  Mycelium very t h i n  and d e l i c a t e  and o f t e n  

shows a  c h a r a c t e r i s t i c  s e r i e s  of fan- l ike  zones. Sporangiophore 

branched and usua l ly  tapering.  Sporangium non-columellate. Wall 

of sporangjum d e l i c a t e  and may col lapse  around t h e  spores. I n  a  

number of spec ies  t h e r e  may be only two o r  t h r e e  spores  p e r  



sporangium. I n  addi t ion t o  t he  sporangia there occur indehiscent, 

monosporous sporangioles ( 'Conidia' o r  Stylosporesg) which a r e  

e a s i l y  detached and can germinate t o  form a new mycelium. The 

zygospores of some species  may be surrounded by an investment 

of s t e r i l e  hyphae. 

4 species  recorded i n  S r i  Lanka. 

( i )  M. i s abe l l i na  (Oud.) Zycha 

Agalawatta, Boralu, Deniya, , Homagama, 

Matale, Sarambe, Ratnapura ( 12) 

Also reported from Canada, Europe, New Zealand, USA (6) 

( i i )  M. ramanniana (Moell.) Lin- 

Agdawatta, D e n i ~ a ~  Homawm, Matale, 

Parambe, Ratnapura ( 12) 

Also reported from Ind ia  (6)  

( i i i )  M. vinaceae Dixon - Stewart 

Agalawatta, Boralu, Deniya; 

Homagama, Ratnapura ( 1 2 )  

Very widely d i s t r i bu t ed  (4) 

Agalawatta, Homagama, Matale ( 12) 

SUB-DIVISION - ASCOMYCOTINA 

Largest c l a s s  of fungi containing some 15,000 species. Mycelium 

well developed ( except i n  some ~emiascom~cetes )  , usually r i ch ly  branched 
- 

and septate.  The sexually produced spores (sometimes ca l led  the  - 

' pe r fec t '  spores) a r e  borne i n  a sac  o r  ascus, typical ly  containing 8 
spores. Asci may be formed on "the vegetative mycelium, but typ ica l ly  

formed from ascogenous hyphae surrounded by s t e r i l e  hyphae t o  form an 

ascocarp.' ~ 5 e  form of the  ascocarp is  very varied. When globose evan- 

escent asci a re  borne a t  a l l  l eve l s  from ascogenous hyphae ramifying 



i r r e g u l a r l y  throughout t h e  c e n t r a l  t i s s u e  of a  closed ascocarp, t hey  

are: termed c l e i s t o t h e c i a .  F la sk  shaped o r  globose, c losed  o r  

o s t i o l a t e  f r u i t  bodies with a s c i  arranged i n  a  basa l  o r  pe r iphe ra l  

l a y e r ,  a r e  termed p e r i t h e c i a ,  When a s c i  a r e  arranged i n  a  l a y e r  on 

open saucer  shaped ascocarps,  they a r e  termed apothecia. When t h e  

a s c i  are i nd iv idua l ly  and i r r e g u l a r l y  d i s t r i b u t e d  i n  the  s t romata l  

t i s s u e  o r  grouped i n  locu les ,  ascocarps aretermed ascostroma. I n  

many, ascocarps a r e  sea ted  on o r  i n  a  mass of t i s s u e  termed a  stroma. 

W a l l  of a  mature ascus is e i t h e r  s i n g l e  layered  (uni tunica te)  o r  two- 

layered  ( b i t u n i c a t e )  . Whilst some mebers of Ascomycotina reproduce 

by means of ascospores only,  many have one o r  more conid ia l  s t a t e s  

and t h e s e  a r e  more important than  t h e  ascospores i n  disseminating t h e  

species .  I n  w a r m  p l aces  t h e  sexual  s t a t e  may seldom be formed i n  some 

spec ies  and r e p r ~ d u c t i o n  and disseminat ion remain predominantly asexual. 

The con id ia l  s t a t e  is a l s o  r e f e r r e d  t o  a; t h e  ' imperfec t '  s t a t e .  

D i f fe ren t  a u t h o r i t i e s  hold widely d f f f e r e n t  views about the  c l a s s i f i -  

ca t ion  of Ascomycetes. For  the  purpose of t h i s  key, t h e  system 

proposed by Ainsworth (1973) is followed. 

1. Asci un i tun ica te  o r  i f  b i t u n i c a t e ,  then as 

an exposed hpenium o f . a n  apothecium 

Asci b i tun ica te ,  formed i n  an ascostroma 

but not  i n  an apothecium LOCULOASCOMYCETES P 28 

2, Asci indehiscent ,  evanescent,  s c a t t e r e d  

a t  various l e v e l s  wi th in  a  ~c le i s to thec ium PLFCTOMYCETES P 34 

Asci dehiscent ,  p e r s i s t e n t ,  forming a  

hymenium o r  a r i s i n g  a s  a  f a s c i c l e  a t  a  

common l e v e l  i n  a  perithecium PYRENOMYCETES P 38  

CLASS - LOCULOASCOMYCETES 

The a s c i  a r e  b i tun ica te .  Ascocarp is  an ascostroma wi th  t h e  a s c i  

i nd iv idua l ly  and i r r e g u l a r l y  d h t r i b u t e d  i n  t h e  strornal t i s s u e  o r  

grouped i n  l o c u l e s ;  t h e  ascostroma,then becomes a  pere thec io id  o r  l&ss 

commonly an apothecioid,  pseudothecium. The pseudothecia a r e  sepa ra te ,  



grouped o n . a  common b a s a l  stroma i n  which they  a r e  more o r  l e s s  immersed, 

o r  e l s e  they  a r e  completely immersed and appear as unwalled l o c u l e s  i n  

a m u l t i l o c u l a r  stroma. Ascocarps may be e n t i r e l y  s u p e r f i c i a l ,  erumpent 

o r  immersed i n  t h e  substratum. The centrum i s  composed of a s c i  i n t e r -  

spersed  wi th  p e r s i s t e n t  pseud6paraphyses o r &  f a s i c l e s  of apaxaphysate 

a s c i  i n  d i s i n t e g r a t i n g  centrum t i s s u e .  Pe re thec io id  forms have o s t i o l e s .  

Apothecioid forms open by s p l i t t i n g .  Usual ly t h e  ascospores a r e  sep- 

t a t e ,  Loculoascomycetes appear  as s u p e r f i c i a l  epiphytes ,  p a r a s i t e s ,  

o r  h y p e r p a r a s i t e s  of s u p e r f i c i a l  f u n g i  and i n s e c t s ,  a s  i n t e r n a l  para- 

s i t e s  f f i i t i n g  on green l e a v e s  and s tems and as saprophytes.  

A s i n g l e  o r d e r  t r e a t e d .  

ORDER - PLEOSPORALES 

Pseudothecia  middle - s i z e d  t o  l a r g e ,  pe re thec io id ,  containing 

c y l i n d r i c a l  a s c i  among p e r s i s t e n t  pseudoparaphyses. Pseudothecia 

a r e  s o l i t a r y  but  may be g rega r ious  o r  s e a t e d  on a b a s a l  stroma i n  

which they  a r e  p a r t i a l l y  immersed. Ascospores a r e  commonly phragmos- 

porous ( spo res  wi th  t r a n s v e r s e  s e p t a )  o r  d ic tyosporous ( spo res  wi th  

t r a n s v e r s e  and l o n g i t u d i n a l  s e p t a ) .  Some genera cause ' l e a f  s p o t '  and 

' b l i g h t '  d i s e a s e s  with which t h e i r  c o n i d i a l  s t a t e s  a r e  assoc ia ted .  

A s i n g l e  fami ly  t r e a t e d .  

FAMILY - PLEOSPORACEAE 

Members occur  c h i e f l y  on wood, dead herbaceous stems and dung. 

Pseudothecia  middle s i z e d  t o  l a r g e ,  somewhat f l a t t e n e d  conta in ing  

broad s a c  Like a s c i ,  Ascospores t r a n s v e r s e  and l o n g i t u d i n a l l y  s e p t a t e ,  

s l i p p e r  shaped; hya l ine  t o  dark brown. 

A s i n g l e  genus t r e a t e d ,  



P l a t e  I V  

F ig  17 

Fig 1 8  

Fig 19 

Fig 20 

" Fig 21 

- 
Fig  . . 22 

Figs 17  - 22 

Cochliobolus l una tus  , 

a .  conidiophores  x 400; 
b.  con id i a  x 400; 
c .  ascus  with ascospores  much en larged .  

Monascus s p .  . 
a .  conidiophore and con id i a  enlarged;  
b .  s u r f a c e  view c l e i s to thec ium enlarged;  
c .  s e c t i o n  o f  c l e i s to thec ium enlarged;  
d .  ascus  en larged ,  

Eupenici  l l i u m  

a .  c l e i s to thec iumx  75 ; 
b. t h i c k  walled c e l l s  of  c l e i s to thec ium enlarged;  
c. a s c i  produced i n  cha ins  enlarged;  and mature ascospores  

en larged  ; 
d.  v a r i e t y  of  Pen ic i l l i um imperfect  s t a t e s ,  enlarged.  

Pseudoeurotium sDa. 

a .  condiophores ~[sympodulae) x 1000; 
b .  con id i a  x 1000; 
c .  b u r s t  c l e i s to thec ium x 100; 
d .  p o r t i o n  of  c l e i s to thec ium wa l l  x 400; 
e .  a s c i  x 1000; 
f .  ascospores  x 1000. 

Th ie l av ia  t e r r i c o l a  

a .  c l e i s to thec ium x 400; 
b.  ascospores  x 500; 

Chaetomium elobosum 

a .  perithecum x 1000; 
b.  ascus  -much en larged;  
c .  ascospores  much en larged .  



Plate  IV Figs. 17 - 22 



15. Cochliobolus Drechsler  ( P l a t e  I V ,  Fig. 17) 

Ascostroma usua l ly  s o l i t a r y  but  may a l s o  be i n  groups, s ea ted  

on a basa l  s t roma; ascostroma p e r i t h e c i o i d ,  e r e c t  with a p i c a l  

round o s t i o l e ,  black,  beak not  compressed, sebae absen t ;  a s c i  

c y l i n d r i c a l  among p e r s i s t e n t  pseudoparaphyses which a r i s e  near  

t h e  upper end of the  c a v i t y  and grow downwards; ascospores hyal ine ,  

f i l i f o r m  with numerous but  o f t e n  inconspicuous sep ta ,  withoyt germ 

s l i t  o r  pore, of uniform diameter more o r  l e s s  s p i r a l l y  co i l ed  

wi th in  t h e  ascus. Conidial  s t a g e s  a s  i n ~ e  form-genus Helmintho- 

sporium and Curvularia.  Conidiophores shor t , septa te , s imple  o r  

spa r ing ly  branched bearing conid ia  success ive ly  on new growing 

t i p s ;  genicula te  a t  p o i n t s  below t h e  conidia;  conidia da rk , typ ica l ly  

containing more than t h r e e  c e l l s ,  c y l i n d r i c a l  o r  e l l i p s o i d ,  some- 

times s l i g h t l y  curved o r  bent ,  ends rounded. P a r a s i t i c  on g rasses  

and cerea ls .  

A s i n g l e  species  recorded i n  S r i  Lanka. 

C. lunatus  

Lunuwila (8) 

I n  t h i s  group a r e  included ascomycetes with ascocarps which 

a r e  rudimentary, o r  consist ingof a loose  investment of hy-phae, 

o r  globose c l e i s t o t h e c i a ,  Paraphyses a r e  absent and a s c i  a r e  

i r r e g u l a r l y  d i s t r i b u t e d ,  produced from f e r t i l e  hyphae ramifying 

throughout t h e  centrum. The a s c i  a r e  globose o r  broadly club 

shaped and t y p i c a l l y  8 - spored and t h i n  walled. They a r e  

envanescent i.e. r e l e a s e  the  ascospores by del iquescing and s e t t -  

i n g  them f r e e  i n  t h e  ascocarp. Ascospores a r e  u n i c e l l u l a r  without 

germ pores  o r  g e m  slits. Asexual reproduction by conid ia ,  Many 

plectomycetes have conspicuous and c h a r a c t e r e s t i c  imperfect  s t a t e s ,  

which a r e  encountered i n  nature more f r equen t ly  than  t h e  p e r f e c t  

s t a t e s .  



3 5 

A single order treated. 

ORDER - EUROTIALES 

Members of the order occur in soil and on a variety of 

plant and animal debris. They are primarily saprophytic 

but may be parasitic on plants and are the cauaative agents 

of dermatomycoses of animals. Majority are among the most 

common and widespread of all fungi. Characters of the 

ascocarp and the asexual states are like those described for 

the class plectomycetes. 

KEY TO THE FAMILIES OF THE ORDER EURGTIAUS 

Imperfect state arthrospores MONASCACEAE p ,, 35 

Imperfect state not as above 2 

Cleistothecia light or bright 

coloured; imperfect state 

catenate phialospores EUROT IACEAE 

Cleistothecia dark brown to 

black; imperfect state phialospores. 

in gloeoid masses or sympodulospores PSEUDOEUROTIACEAE P . 3 7  

FAMILY - MONASCACEAE 

Peridiun of cliestothecium composed of flattened cells. 

Imperfect stateispores arthrospores. 

A single genus treated. 

16. Monascus Van Tieghem (plate IV, Fig. 18) 

Mycelium red, pink or purple in mass; arthrospores in 

shokt chains. The mature cleistothecium consist of one or 

two layers of cortical layers around a cavity, enclosing 



numerous e l l i p s o i d  o r  globose ascospores ,  t h e  i n t e r i o r  

c l e i s t o t h e c i a l  t i s s u e s  and t h e  wal l s  of t h e  e i g h t  - spored 

a s c i  having d isso lved  r a t h e r  ea r ly .  Conidial  s t a t e  i s  under 

t h e  genus Basipetos .  

A s i n g l e  u n i d e n t i f i e d  s p e c i e s  recorded i n  t h e  montane 

g ra s s l ands  of S r i  Lanka (11)  

FAMILY - EUROTIACEAE 

Many of the members a r e  known, o r  known only i n  t h e i r  

asexual  s t a t e s  comprising t h e  form genera Aspe rg i l l u s  and 

Penic i l l ium which a r e  ubiqui tous .  Imperfect  s t a t e s  a r e  

ca t ena t e  conid ia  on p h i a l i d e s .  Ascocarps vary from the  s o f t  

poorly de l imi ted  and o f t e n  conf luent  ascocarps t o  t he  

s c l e r o t o i d  f r u c t i f i c a t i o n s ,  b u t  i n  most genera,  a more o r  

l e s s  f i rm  peridium i s  p resen t .  The peridium may be prosenchy- 

matous o r  pseudo-parenchymatous. 

KEY TO THE GENERA OF THE FAMILY EUROTIACEAE 

Cleis tothecium s c l e r o t i o i d  Eupenici l l ium '11 - - 

Cleis tothecium s o f t  membranous A l l e s c h e r i a  18 -- 

17. Eupenici l l ium Ludwig ( P l a t e  IV, Fig.19) 

= Carpenteles  ( 5 )  

Imperfect s t a t e  Penic i l l ium.  C l e i s t o t h e c i a  s c l e r o t i o i d ,  

yellow o r  l i g h t  brown, maturing slowly from t h e  cen t r e  outward, 

The t h i c k  per2dium is u s u a l l y  wi th  o u t e r  l a y e r s  of heavy - 
walled c e l l s  and i n n e r  l a y e r s  of t h i n n e r  - walled c e l l s .  Asc i  

s ing le son  s h o r t  branches o f  ascogenous hyphae o r  i n  s h o r t  

chains.  Ascospores hya l ine  o r  p a l e  yellow, one - c e l l e d ,  

4 spec i e s  recorded i n  S r i  Lanka, 

(i) E. s h e a r i i  S tock  and S c o t t  

A g a l a w a t t a ,  Homagama, Parambe, Matale, Ratnapura ( 12) 



( i i )  E. sp l  

Agalawat t a  , Boralu , Ratnapura ( 12) 

( i i i )  E. s p  - 2 
Agalawatta,  Deniya, Parambe, Ratnapura ( 12) 

(iv) E. sp, 

Kottawa f o r e s t  ( 3 )  

18. A l l e sche r i a  Sacc. & Syd. 

C l e i s t o t h e c i a , s o f t  membranous, and globose,  Asci globose. 

Ascospores ova te ,  acu te  on both s ides .  Conidia c a t e n u l a t e  on 

acrogenous conidiophores.  On account of t h e  l a t e r a l  branching 

conidiophores  may appear compressed. 

A s i n g l e  s p e c i e s  recorded  i n  S r i  Lanka. 

iA. boydi i  Shear  

Agalawatta , Boralu , D eniya, Homagama 

Matale,  Parambe, Ratnapura (12) 

FAMILY = PSEUDOEUROT I A C W  

C l e i s t o t h e c i a  brown t o  black with t h i n  o r  t h i c k  parenchy- 

matous p e r i d i a .  Ascospores a r e  hya l ine  o r  dark. A s i n g l e  genus 

t r e a t e d .  

19,. Pseudoeurotium van Beyma ( P l a t e  I V ,  Fig.  20) 

 leist tot he cia dark brown t o  b lack;  peridium one-cel l - layer  

t h i ck .  Ascospores hya l ine  a t  f i r s t ,  t hen  brown, globose o r  

e l l i p t i c a l ,  smooth. Imperfect  s t a t e  spores  sympodulospores, 

Imperfect  s t a t e  : Sporo th r ix  (6) 

Two s p e c i e s  recorded i n  Gr? Lanka. 

(i) P. ova le  ~ t o l k '  

Agalawat t a ,  Homagama , Ratnapura ( 12) 

( i i )  2. sp. 

Boralu, Deniya Parambe, Ratnapura (12) 



CUSS PYRENOMYCETES 

The pyrenomycetes a r e  defined here,  a s  ascomycetes with 

the ascocarp e n t i r e l y  surrounded by pe r i t hec i a l  wall,  con- 

t a in ing  uni tunicate  a s c i  which primari ly arearranged i n  a 

hymenid layer .  I n  many, the  pe r i thec ia  a r e  provided e i t h e r  

apical ly ,  o r  r a r e ly  l a t e r a l l y  with an opening (o s t i o l e )  which 

is  covered ins ide  by hyphae-like paraphyses. Exceptionally 

it may be completely closed (astomatous) but ascus wall i s  

pers i s t en t .  Asci spher ical ,  club shaped o r  cyl indr ical .  

Spores of various shapes, one - ce l l ed  t o  many - ce l l ed ,  

hyaline br ight ly  coloured o r  black a t  times with gelat inous 

sheath o r  appendages. Paraphyses may o r  may not be present. 

Many ar saprobic on stumps, deak twigs and branches, leaves  

and stems of herbaceous plants .  Few a r e  coprophilous. A 

l a rge  number cause se r ious  diseases of p lants .  Pyreno- 

mycetes include a number of d i f fe ren t  evolutionary l i n e s  

which a r e  present ly  placed i n  several  orders. The present  

c l a s s i f i c a t i on  of pyrenomycetes is  based on Ainsworth (1973). 

A s i ng l e  order t rea ted.  

ORDER - sPmRIAL;ES 

Per i thecia  spher ica l ,  hemispherical o r  flask-shaped 

10 ( bo tu l i f om) ;  mostly o s t i o l a t e  and r a r e l y  astomatous (no 

opening), having a br ight  f leshy o r  dark membranous o r  carbo- 

Q nous wall. Ostiole  provided with o s t i o l a r  hai$s (periphyses). 

Per i thec ia  s o l i t a r y ,  o r  aggregated and connected by stromatic 

s t r uc tu r e s  o r  found on a subiculum ( compact cottony mycelium). 

Asci ~ p h e r i c a l ~ c l a v a t e ,  fusiform ori cyl indr ical .  Ascospores 

one-celled, o r  sep ta te ,  hyaline o r  coloured. Many species 

include conidial  and/or spermatial s t a t e s  i n  t h e i r  l i f e  cycle. 

These belong mainly t o  the form-order monil iales,  l e s s  f re -  

quently t o  Sphaeropsidales and Melanconiales. Conidia 

a r e  mostly blastoconidia blown out of conidiogenous ce l l s .  



KEY TO THE FAMILIES OF THE ORDER SPIEAERIAUS 

1. Asci evanescent, ascospores becoming 

free in the cavity and often 

discharged in a slimy mass MELANOSPORACEAE - P 39 

Asci with a persistent membranee9 

ascospores mostly not liberated 

in a slimy mass, but ejaculated 

2. Ascospores with germ spores or 

germ slits 

Ascospores without germ pores 

or germ slits 

SORDARIACEAE - P 43 

HYPOCREACEAE - P 45 

FAMILY - MELANOSPORACEAE 
A small group with simple perithecia often with long 

projecting necks but sometimes entirely lacking. Asci are 

club-shaped, thin walled, and break down within the perithecium 

so that the ascospores ooze out in long tendrils and are not 

violently discharged. Ascospores unicellular and black in 

colour. 

KEY TO THE GENERA OF THE FAMILY MELANOSPORACEAE 

1. Ascospores with prominent 

germspores at either ends Thielavia 20 -- 

Ascospores without prominent 

germspores 

2. Perithecium provided with long 

hairs or bristles Ghaetomiwn 22 -- 

Perithecium witgout such hairs 3 

3. Asci cylindrical Achaetorniwn 22 -- 
Asci not cylindrical . Petriellidium 22 -- 



20. Thie l av ia  Zopf. ( p l a t e  I V ,  Fig. 21) 

P e r i t h e c i a  non-os t io l a t e ,  globose,  w a l l s  brown and 

pseudoparenchymatic, and without  appendages. Asci ova l ,  

e i g h t  spored. Ascospores brown, one-cel led,  and i r r e g u l a r l y  

arranged i n  t h e  ascus. 

3 s p e c i e s  recorded i n  S r i  Lanka. 

(i) T. t e r r i c o l a  ( G i l  & Abb.) Emm. 

3 Coniothyriwn t e r r i c o l a  G i l .  Abb- 

Agalawatta,  Boralu,  Deniya. Homagama, 

Parambe, Ratnapura ( 12) 

Also recorded from China, U.S.A. ( 6 )  

( i i )  2. sp. 

Agalawatta, Homagama, Ratnapura ( 12) 

( i i i l g .  sp. 

Montane g ra s s l ands  ( 11 ) 

21. Chaetomium Kunze & Schmidt ( p l a t e  I V ,  Fig.  22) 

The s p e c i e s  a r e  very  nwaerous on damp s t r aw ,  p a s t e  board 

e t c ,  a s  wel l  as on manure. Some s p e c i e s  a r e  d e s t r u c t i v e  t o  

c l o t h  and o t h e r  vege tab le  f a b r i c s .  P e r i t h e c i a  s u p e r f i c i a l ,  

b a r r e l  shaped and o s t i o l a t e .  O s t i o l a r  h a i r s  p re sen t  which 

may be s t i f f  and s t r a i g h t ,  o r  waxy o r  l o o s e l y  b r  t i g h t l y  co i l ed  

depending on t h e  spec ies .  When t h e  p e r i t h e c i a  a r e  r i p e  a 

column l i k e  mass of dark,  lemon-shaped ascospores  a r i s e  from 

t h e  apex. Asci  c l ava t e .  

Over 80 spec i e s ,  widespread. 

2 spec i e s  recorded i n  S r i  Lanka. 

( i )  C. globosum Kunze ex  Fr .  

Agdlawatta, Boralu, Deniya , Homagama, 

M a t & ,  Parambe, Ratnapura ( 12) 

Also r epor t ed  from Canada, Canalzone, Egypt, 

Ind ia ,  USA (6) 



P l a t e  V Figs 23 - 26 

Fig 23 Sordar ia  f imicola  

a .  a perithecium i n  o p t i c a l  sec t ion  x 400; 
b.  L , s .  peritheciurn x 600; 
c .  Ascus x 1000; 
d.  ascospore showing mucilagenous coat  much e n l a r g e d .  

Fig 24 Neurospora spp. 

a .  macroconidia x 400; 
b. enlarged view showing t h e  o r i g i n  of macroconidia; 
c.  microconidia i n  c l u s t e r s  x 400; 
d .  ascus with ascospores much enlarged; 
e .  ascospores showing ribbed surface  much enlarged. 

F ig  25 Nect r ia  

a .  Phia l ides  bear ing  macroconidia x 400; 
b. macroconidia o f  t h e  Fusarium type x 400; 
c .  ph ia l ides  bearing microconidia x 400; 
d .  micro conidia  x 400; 
e .  perithecium enlarged;  
f .  ascus enlarged;  
g. ascospores enlarged 

Fig  26 Schizophyllyn commune 

a .  mycelium showing clamp connections x 600; 
b. bas id iocarp ,  x 10  - 



P l a t e  V Figs, 23 - 26 ' 



( i i )  C. sp. - 
Agalawatta,  Boralu, Deniya Homagma, 

Matale,  Parambe, Ratnapura ( 1 2) 

22, Achaetomium Raj,.Tewari- & Mukerji - --- 

P e r i t h e c i a  s u p e r f i c i a l ,  o s t i o l a t e ,  d a r k ,  smooth o r  

s e t o s e  and not ha i ry ,  Asci  cy l ind r i ca l .  Ascospores roundish 

with a prominent germ pore. 

A s i n g l e  u n i d e n t i f i e d  spec i e s  recorded i n  t h e  rubber 

growing s o i l s  of S r i  Lanka (12) 

23. P e t r i e l l i d i u m  Malloch 

PerSthecium not  o s t i o l a t e ,  t h i n  walled? smooth and s e t o s e  

and not  ha i ry ,  Ascospo~es  without a prornjnent basa l  germ pore. 

A s i n g l e  s p e c i e s  recorded i n  S r i  Lanka, 

P. boydi i  (Shear)  k a l l o c h  

Agalawatta, Homagama, Matale,  Parambe ( 12) 

FAMILY - SORDARIACEKE 
Members a r e  saporphyt ic  on dung o r  on decaying p l an t -pa r t s .  

i t h e c i a  a r e  s e p a r a t e ,  beaked, dark brown o r  black,  membranous 

o r  carbonous and e i t h e r  g labrous  o r  covered with s o f t  h a i r s .  Asci 

long, club-shaped o r  cylindrical, t h i n  walled,  and the  a p i c a l  ap- 

pa ra tus  is  i n  t h e  form of a thickened annulus o r  a p i c a l  p l a t e  

which does not  s t a i n  b l u e  wi th  Iodine  Asci ,nay be in t e r spe r sed  

with paraphyses.  However i n  many,paraphyses a r e  evanescent be 

f o r e  t h e  spores  a r e  mature. Ascospores u n i c e l l u l a r ,  dark brown t o  

black,  an+ sometimes surrounded by a mucilagenous epispore o r  have 

muci lag~nous  appendages- h o s t  spec i e s  do not  produce conld ia  



KEY TO THE GENERA OF THE FAMILY SORDARIACEAE 

Ascospores with a ge la t inous  sheath  and 

with one germ-pore Sorda r i a  25- -- - 

Ascospores without a ge la t inous  sheath  

and with more than one germ-pore Neurospora 22 -- 

24. Sorda r i a  Ces. de Not. (Plate V ,  Fig .  2 3 )  

Common on dung of herbivorous animals and occas ional ly  

on o ther  subs t r a t e s .  The genus is  heterogenous, inc luding 

species  with p a l e  coloured p e r i t h e c i a  o f t e n  with darker  necks, 

throughthe w a l l s  of which t h e  ascospores can be seen,  and 

a l s o  species  with dark opaque pe r i thec ia .  Spores a r e  always 

dark coloured and e i t h e r  surrounded by mucous sheath  o r  have 

d e f i n i t e  appendages a t  one o r  both ends. Several  spec ies  on 

dung o r  i n  s o i l .  

3 species  recorded i n  S r i  Lanka. 

(i) S. clerogenia F i e l d s  & Grear 

Nuwara E l i y a  (16) 

( t i )  S. f imicola  (Roberge) Ces. de Not. 

Agalawatta, Boralu, Homagama, Matale ( 12) 

Has a worldwide d i s t r i b u t i o n  (4) 

( i i i )  5. sp -  

Agalavat t a  , Deniya Homagama , Parambe , 
Ratnapura ( 12) 

25. Neurospora Shear & Dodge ( p l a t e  V ,  Fig. 24) 

Species colonise burnt ground and charred vegetat ion,  

Mycelium rap id ly  growing, white o r  pigmented, amount of pigment 

v z y i n g  with t h e  substratum. Produces mult inucleate l a r g e  

conidia and uninucleate rnicroconidia, from branched conidio- 

phore, t he  c e l l s  of conidiophore d i f f e r i n g  l i t t l e  from the  



older  conidia. Chains of conidia can a l so  a r i s e  by budding 

of terminal  conidia and when the  terminal conidia give r i s e  

t o  two buds the chain branches. Conidia of t h i s  type belong 

t o  the  form-genus Monilia. Conidia form pink grey o r  t a n  

masses, and i f  re leased i n t o a  l ab  can cause ser ious  contami- 

nat ion of o ther  cul jxres ,  Mature pe r i thec ia -dark  coloured, 

pyrifornr , beaked and con ta in  a s c i  without paraphyses. The 

spores a r e  dark brown t o  black , with r idges on the  ou te r  

w a l l  which character ise  t he  genus and give its name. Some 

species  do not have a conidia l  s t a t e . ,  

A s i ng l e  species  recorded i n  S r i  Lanka. 

N. s i t oph i l a  Shear & Dodge 

Kottawa f o r e s t  (3)  

FAMILY - HYPOCREACEAE 

A number of species  a r e  p a r a s i t i c  on green plants ,  fungi 

o r  i n sec t s  and a l s o  a l a rge  number a r e  saprophytic. The coni- 

d i a l  s t a t e s  a r e  t yp i ca l l y  phialospores. Per i thecia  o s t i o l a t e ,  

white o r  br ight  coloured  ellow ow, r ed  o r  v i o l e t ) ,  with re la t ive -  

l y  s o f t  o r  waxy w a l l s ;  s i ng l e  o r  seated on a stroma. Asci t h i n  

walled. Ascospores o f ten  two o r  more-celled and may break up 

within the  ascus t o  form part-spores. 

A s i ng l e  genus t r e a t ed .  

26. Nectria F r i e s  ( p l a t e  V ,  Fig. 25)) 

= Lasionectria ( ~ a c c  .) Cooke (1 ) 

The genus contains many species  which a r e  ser ious  patho- 

gens of t r ees .  Some a r e  saprophytes. Conidial s t a t e s  a r e  

c l a s s i f i ed  i n  severa l  form genera of fungi imperfecti ,  

including Cephalosporiwn, Cylindrocarpon (P-), Fusarium 

(P-) and Ver t ic i l l ium (P-) ( 6 ) .  Per i thecia  d i s t i n c t ,  clus- 

tered o r  sca t t e red ,  sometimes prqduced on a f l eshy  stroma t h a t  
- 



h a s  previously borne con id i a ,  c l e a r  coloured,  u sua l ly  r e d  and 

orange. Asci c y l i n d r i c  o r  club-shaped, 8-spored. Ascospores 

hya l ine ,  e longate ,  2-cel led.  

A s i n g l e  s p e c i e s  recorded i n  S r i  Lanka. 

N. hematocoocca. Berk. & Br .  

( ~ o n i d i a l  s t a t e  Fusarium s o l a n i )  

Kottawa, f o r e s t  (3) 

The imperfect  s t a t e  has  a worldwide d i s t r i b u t i o n  (4)  

SUB - DIVISION - BASICIOMYCOTINA 

Although some members e x i s t  mainly i n  t h e  form of mycelia 

o r  a s  s m a l l  f r u c t i f i c a t i o n s  on wood o r  l i t t e r ,  o r  under c lods  

o f  s o i l ,  t he  major i ty  form conspicuous f r u i t b o d i e s  ( b a ~ i d i o c a r ~ s ) .  

Myceliwn is s e p t a t e  and is extens ive  thoughmual ly  inconspi- 

cuous and hyphae encrus ted  with c r y s t a l s  of calcium o x a l a t e a r e  

common,, Hyphal s t r a n d s  o r  rhizomorphs a r e  o f t e n  found. Clamp 

connections a r e  p re sen t  i n  t he  l a r g e  propor t ion  of spec i e s ,  

Asexual reproduct ion  by conid ia  o r  t h a l l o s p o r e s  and are not  

prominent i n  most members. C h a r a c t e r i s t i c  f e a t u r e  is  t h e  

basidiwn, bear ing  spores  exogenously, u s u a l l y  on p ro j ec t ions  

termed s te r igmata .  Number of spores  pe r  basidium is t y p i c a l l y  

four .  Bas id ia  may be s imple,  s e p t a t e  o r  deeply divided. 

Basidiospore i s  t y p i c a l l y  u n i c e l l u l a r ,  un inuclea te ,  h y d i n e  

o r  pigmented and of var ious  shapes.  

A s i n g l e  c l a s s  t r e a t e d .  

CLASS - HYMENOMYCETES 

A l l  produce t h e i r  b a s i d i a  on a more o r  l e s s  d e f i n i t e ,  

o rde r ly ,  hymenial l a y e r ,  but  t he  shpae and s i z e  of t h e  bas i -  

diocarp vary g r e a t l y ,  as does the  manner i n  which the  hymenium 

i s  borne. A l l  expose t h e i r  hyrnenia before  t h e  spores  a r e  



mature. They bear  t h e i r  u sua l ly  ap icu la t e  basidiospores 

perched obl iquely  on ster igrnata and discharge them v i o l e n t l y  

by t h e  water drop method. 

A s i n g l e  order  t r ea ted .  

ORDER - APHYLLOPHORALFS 

This  order  comprise a  vas t  number of genera and species 

most of which a r e  saprobes. Most have a  tough context which 

renders  them i n e d i b l e ,  but  a  few a r e  s u f f i c i e n t l y  f leshy t o  

be eaten.. F r u i t  body gymnocarpous, hymenium u n i l a t e r a l  o r  

amphigenous, smodth o r  covering dentate  processes o r  l i n i n g  

cups o r  tubes ,  i f  t ubu la r ,  t h e  tubes may be d i s c r e t e  o r  

coalesced but a r e  f i rmly  un i t ed  with the  t i s s u e  of the  

bas id iocarp  . 
A s i n g l e  family t r e a t e d .  

FAMILY - SCHIZOPHYLLACEAE 

T r a d i t i o n a l l y  t h e  members of t h i s  family have been 

c l a s s i f i e d  i n  t h e  a g a r i c a l e s  but d e t a i l s  of frui tbody develop- 

ment and t h e  development of t h e  g i l l  a r e  so pecul iar  t h a t  

homology with t h e  agar  g i l l  i s  out of t h e  question.(Webster 

1970) 

Fruitbody cupulate  i n - o r i g i n ,  a t tached by a  narrow s t a l k  

l i k e  base, sometimes becoming d iscoid ,  sometimes with adjacent  

cups p r o l i f e r a t i n g  and u n i t i n g  a t  t h e  margins t o  form a  

pseudolamellate agar icoid  -,fruitbody with r a d i a l l y  s p l i t  g i l l s ;  

spores hyal ine non amyloid. 

A s i n g l e  genus t r ea fed .  

27. Schizoph;yllwn Fr. ( P l a t e  V,  Fig.  26) 

Fruitbody fan shaped, c o r i a c e o u s , r e s ~ p i n a t e ,  with a  

f u r r y  upper surface,stem l a t e r a l  or none, g i l l s  coriaceous,  



fan-wise branched u n i t e d  above t h e  tomentose p e l l i c l e ,  b i f i d ,  

s p l i t  l ong i tud ina l ly  a t  t h e  edge, t h e  two l i p s  of t he  s p l i t  

edge of t he  g i l l s ,  commonly r evo lu t e ;  spores  white. Active 

des t royers  of wood. Grows sap rophy t i ca l ly  o r  p a r a s i t i c a l l y  

on woody s u b s t r a t a .  

A s i n g l e  s p e c i e s  recorded i n  S r i  Lanka. 

S. commune F r i e r  

Parambe (12) 

SUB - DIVISION - DUETEROMYCOTINA 

This  is an assemblage of  fungi  where many reproduce by 

spores  which a r e  formed without nuc lear  f u s i o n  and meios is , ie .  

no sexual  reproduct ion.  Not a l l  a r e  found i n  t h e  spo r ing  con- 

d i t i on .  Some s p e c i e s  of g r e a t  economic importance occur regu-. 

l a r l y  a s  s t e r i l e  mycelia on n a t u r a l  s u b s t r a t e  and remain 

s t e r i l e  when i s o l a t e d  i n  cu l tu re .  T h i s  sub-divis ion i s  not  a 

p a r t  of t h e  main taxonomic c l a s s i f i c a t i o n  of t h e  fungi .  It is  

a part of a n .  a d d i t i o n a l  s p e c i a l  purpose c l a s s i f i c a t i o n  i n  

which t h e  imperfect  s t a t e s  ( s t e r i l e  s t a t e s  and c o n i d i a l  s t a t e s )  

of Ascomycotina, Basidiomycotina and sometimes c e r t a i n  Zygo- 

mycotina a r e  grouped toge ther .  It a l s o  inc ludes  s t a t e s  whose 

p e r f e c t  s t a t e  is unknown o r  lacking.  The imperfect  s t a t e s  a r e  

grouped i n t o  form genera and form s p e c i e s  f o r  convenience i n  

i d e n t i f i c a t i o n  and nomenclature. The form s p e c i e s  included i n  

a fo~rq-genus a r e  r e l a t e d  t o  each o t h e r  by t h e  form of t h e i r  

conid ia  and conidiogenous apparatus  bu t  no t  n e c e s s a r i l y  by 

phylogeny. The form-genera i n  t h i s  group a r e  not  t axa  of t h e  

same k ind  as t h e  genera i n  t h e  main taxonomic c l a s s i f i c a t i o n .  

I n  p r a c t i c e  however t h e  p r e f i x  'form' i s  understood but  u sua l ly  

omitted. 

The form-genera a r e  grouped i n t o  form-families,  form- 

o rde r s  and form-classes. 

The c l a s s i f i c a t i o n  presented he re  is t h a t  of Saccardo with 

s l i g h t  modifScations (Ainsworth 1973). 



P l a t e  V I  Figs 27 - 30 

Fig 27 Rhizoctonia s o l a n i  

a.  sclerot ium and mycelium i n  a tube cu l tu re  x 5;  
b .  sec t ion  of  loose sclerot ium x 1000; 
c .  c e l l s  of mycelium x 400 

Fig 28 Botryodiplodia theobromae 

a .  confluent  pycnidia x 400; 
b .  s ec t ion  through pycnidia x 400; 
c. conidiophores x 1000; 
d. conidia x 1000; 

Fig 29 Coniothyrium spp. 

a. pycnidia e n t i r e  x 400; 
b.  conidiophores x 1000; 
c .  conidia x 1000; 

Fig 30 Phoma sp .  

a .  pycnidium s i d e  view x 400; 
b. pycnidium top view x 400; 
c .  L.S. pycnidium x 1000; 
d .  chlamydospore chains x 400; 
e .  conidia x 1000. 



Plate VI Figs. 27 - 30 



KEY TO THE CLASSES OF THE SUB-DIVISION DEUTEROMYCOTINA 

1. Reproduction by t h a l l o s p o r e s  o r  

conidiospores  

No reproduct ive  s t r u c t u r e s  known AGOWOMYCETES ' o r  

VCELIA STERILIA P- 5 1  

2. Thal lospores  o r  conidiospores  

borne i n  a pycnidiun o r  acervulus  COELOMYCETES p, '52 

Thal lospores  o r  conidiospores  not  

borne i n  any form of pycnidium 1 

o r  acervulus  HYPHOMY CETES 

CLASS - AGONOMYCET3S 

Th i s  i nc ludes  those  fungi  whose mycelium i s  s t e r i l e .  Many 

form hy-phal aggrega tes  known as s c l e r o t i a .  Some of t h e  sc l e ro -  

t i a l  forms (eg. Rhizoctonia)  a r e  known t o  be Basidiomycetous 

forms whereas o t h e r s  (eg. ~ c l e r o t i w n )  conta in  spec ies  proved t o  

be imperfect  s t a g e s  of Ascomycotina. A s i n g l e  form order  

t r e a t e d .  

ORDER - AGONOMYCETALES 

Characters  a r e  t h o ~ e  of t h e  form-class, A s i n g l e  form- 

genus t r e a t e d .  

28. Rhizoctonia  de Candolle ( P l a t e  V I ,  Fig.  27)  

Many spec i e s  a r e  no tab le  pathogens with a  wide h o s t  range, 

bu t  a l s o  ab l e  t o  e x i s t  s a p r o b i c a l l y ,  Mycelium brown, s c l e r o t i a  

without d e f i n i t e  form, o f t e n  growing toge ther ,  horny, f l e shy ,  

with t h i n n e r  u n d i f f e r e n t i a t e d  edges, f r equen t ly  embedded i n  the  

mycelium and bound toge the r  by mycel ia l  s t r ands .  Hyphae r a t h e r  

wide, wi th  wide angled branching and with t h e  l a t e r a l  branches 



narrowed and s e p t a t e  near  t h e i r  junc t ions  with main $axis.,-. 

Pe r f ec t  s t a t e s  of some of t h e s e  spec i e s  have been obtained 

and have been found t o  be d i s t r i b u t e d  over a wide range of 

Basidiomycotina. Some form mycorrhizas with t h e  underground 

organs of orchids.' 

Basidio s t a t e  = Thanatephorus o r  Ceratobasidium 

= Bryochisium 

3 spec i e s  recorded i n  S r i  Lanka. 

( i )  R. s o l a n i  Kuhn 

Agalawatta,  Boralu, Deniya Parambe, 

Ratnapura ( 12) 

Also has  a worldwide d i s t r i b u t i o n  (4) 

( i i )  R. sp. 

Agalawat t a ,  Boralu, Parambe, Ratnapura ( 12) 

( i i i )  R. Sp. 

Boralu, Deniya Homagama, Ratnapura ( 12) 

CLASS - COELOMYrnTES 

Th i s  i nc ludes  those  fungi  which bea r  t h e  spo res  i n  f r u c t i -  

f i c a t i o n s  c a l l e d  a c e r v u l i  o r  i n  pycnidia.  An acervulus  i s  a 

compound sporophore composed of a b a s a l  s t roma t i c  l a y e r  and sho r t  

e r e c t  conidiophores arranged i n  a p a l i s a d e ,  t h e  whole forming 

a f l a t  bed covered a t  f i r s t  by hos t  t i s s u e s  and l a t e r  becoming 

exposed by t h e i r  rup tu re ,  A pycnidium i s  a globose o r  a f l a s k  

shaped s t r u c t u r e  with a pseudoparenchymatous peridiwn,  l i n e d  

on t h e  i n s i d e  by t i s s u e  g iv ing  r i s e  t o  simple o r  branched 

conidiophores. Pycnidia  may be c losed ,  rup tu r ing  a t  matur i ty  

i r r e g u l a r l y  o r  they  may be o s t i o l a t e .  I n  genera l  t h e  type of 



f r u c t i f i c a t i o n  i s  more constant  i n  nature than i n  cul ture.  

But c u l t u r e s  o f t e n  have t o  be used f o r  the  i s o l a t i o n  o f ' f u n g i  

which l a c k  c h a r a c t e r i s t i c  n a t u r a l  f r u i t  bodies and i n  t h i s  

case may be d i f f i c u l t  t o  match the  f r u i t  bodies formed i n  

c u l t u r e  with those  of t h e  ones formed i n  nature. 

Genera a r e  world wide i n  d i s t r ibu t ion .  .Although they 

a r e  most commonly repor ted  from l i v i n g  o r  dead p lant  material  

and from s o i l ,  they  a r e  known from a wide v a r i e t y  of substrages. 

KEY TO THE ORDERS OF THE CUSS COELOMYCETES 

Conidia i n  pycinidium - SPHAEROPSIDALEX P- 5 3 

Conidia i n  acervulus - MEMNCONIAUS P- 57 

ORDER = SPHAEROPSIDALES 

The order  c o n s i s t s  of p a r a s i t e s  o r  saprobes of p l an t  

m a t e r i d ,  pycnidia a r e  s u p e r f i c i a l ,  semi-immersed or,immersed, 

globose, d i sco id  o r  hemispherical,eustromatic o r  pseudo stroma- 

t i c ,  uni l .ocular ,  mul t i  l o c u l a r  o r  convoluted, forming conidia 

from t h e  l o c u l a r  walls :  dehiscing by a c i r c u l a r  o r  l ong i tud ina l  

o s t i o l e  o r  by d i s i n t e g r a f i o n  of the  upper walls.  The conidia 

usua l ly  have a somewhat mucilaginous coat ing and tend t o  adherc 

t o  one another and t o  be extruded i n  long s t i c k y  t e n d r i l s  from 

t h e  o s t i o l e .  

A s i n g l e  family t r ea ted .  

FAMILY - SPHAEROPSJDACEAE 

Pycnidia dark,  l e a t h e r y ,  o r  membranous, neverfleshy o r  

b r i g h t l y  coloured; globose, club shaped o r  l e n s  shaped re-  

maining closed o r  opening by an  o s t i o l e ;  s u p e r f i c i a l  o r  immersed 

with o r  without stroma. Conidiophores o f m r i o u s  types, o f t e n  

very s h o r t ,  u sua l ly  simple. C o n i d i a d  various shapes, hyal ine  

o r  coloured, I-many ce l led .  



m Y  TO THE GENERA OF THE FAMILY SPHAEROPSIDACEAE 

1. Pycnidia  s epa ra t e  

Pycnid is  aggregated 

L 

Botryodiplodia  29 . -- 

2. Conidia hya l ine ,  o f t e n  curved 3 

Conidia dark; o f t e n  not  curved Coniothyrium 2: 

3. C o n i d i a l e s s  t han  1 5 f i n l e n g t h  Phoma 21 -- 

Conidia more than  1 5 1  i n  l e n g t h  Macrophomina 32 -- 

29. Botryodiplodia  Sacc. ( ~ l a t e  V I ,  Fig. 28) 

Pycnidia  caesp i to se  o r  bo t ryose ,  conf luent ,  embedded i n  a 

stroma, o s t i o l a t e ,  e m p e n t ,  membranous, carbonous, globpse, 

o f t e n  p a p i l l a t e .  Conidia dark,  2 -ce l led  a t  matur i ty ,  ovoid 

t o  elongate.  This  genus may be confused with Macrophoma o r  

Doth iore l la  i f d y  immature con id i a  a r e  present .  

A s i n g l e  spec i e s  recorded i n  S r i  Lanka. 

B. theobromae Paton. 

Agalawatta, Homagama, Matale,  Parambe, Ratnapura (12) 

30. Coniothyriwn Corda ( p l a t e  Vi, Fig. 29) 

Pycnidia irnrnersed,globose o r  f l a t t e n e d  below wi th  

p a p i l l a t e  mouth, black o r  dark brown membranous t o  almost 

carbonous. Conidia globose o r  e l l i p s o i d ,  s m a l l ,  brown, t h i c k  

walled t o  ve r ruca t e  I -ce l led  o r  2-cel led conidiophores s h o r t ,  

simple o r  almost lacking.  

'\2 spec i e s  recorded i n  S r i  L&a 

( i )  C. f u c k e l i i  Sacs. 

Agalawatta, Boralu, Matale,  Parambe, Ratnapura ( 12) 

. . 
H a s  a world-wide d i s t r i b u t i o n  (4) . 

( i i )  2. sp 

Agalawatta, Matale, Paranbe, Ratnapura (12)  



Plate VII Figs 31 - 35 

Fig. 31 Macrophomina spp . 
a. cells from mycelium x 400; 
b. pycnidium entire x 400; 
c. conidia x 1000; 

Fig 32 Pestalotia spp., 

a. conidia x 500 (note central dark cells and appendages) 

Fig 33 Myrothecium verrucria 

a. habit of sporodochium x 100; 
b. conidiopho&e with conidia x 400; 
c, conidia x 400; 

Fig 34 Fusarium spp. 

a. loose sporodochium formed by branched conidiophores x 400; 
b. hyphae with simple conidiophores x 400; 
c. variable conidiophores x 400; 
d. macroconidia x 400; 
e. chlamydospores in mycelium x 600; 
f. chlamydospores in macroconidia x 600; 
g. microconidia x 600; 

Fig Cylindrocarpon tenue 

a. conidiophores of various types x 400; 
b. conidia x 400; 



P l a t e  V I I  F i g s .  31 - 3 5 '  

,' 



31 Phoma Sacc. ( P l a t e  VI, Fig .  30) 

= Aposphaeria Berk ( 1 )  

Pycnidia  more o r .  l e s s  f l a s k  shaped,immersed,sometimes 

i r r e g u l a r  with s h o r t  necks, dark brown, f a i r l y  t h i n  walled 

and e a s i l y  crushed;  o s t i o l a t e ,  immersed i n  hos t  t i s s u e ,  

erumpent with a  s h o r t  beak p i e rc ing  t h e  epidermis;  conidio- 

phores  s h o r t  o r  obso le t e ;  conid ia  small ,  I -ce l led ,  hya l ine  

ova te  t o  elongate .  

2 u n i d e n t i f i e d  s p e c i e s  recorded i n  S r i  Lanka. 

1  
( i )  P. SP. 

Deniya Parambe, Ratnapura ( 12) 

( i i )  P. sp.  
2 

Patana g ra s s l ands  ( 11 ) 

32. Macrophomina Pe t r ak  ( P l a t e  VII, Fig.  31) 

Pycnidia  and s c l e r o t i a  a r e  commonly mixed, pycnidia  

nonstromatic;  s t r u c t u r e  of conidiophore and conid ia  resemble 

those  of Macrophoma. Fungus i s  h ighly  va r i ab l e  and non- 

pycn id i a l  forms a r e  common. 

A s i n g l e  s p e c i e s  recorded i n  S r i  Lanka. 

M. phaseol ina  ( ~ a u b l . 1  Ashby 

= Rhizoctonia  b a t a t i c o l a  Taubenh & But 

Gannoruwa ( 14) 

Also recorded i n  I n d i a  (6) 

ORDER - METANCONIALFS 

P a r a s i t e s  ,or  saprobes of p l a n t  mater ia l .  Acervuli  super- 

f i c i a l  o r  sub-epidermal or subcu t i cu l a r  dark o r  l i g h t  coloured, 

waxy, horny o r  even submembranous. Stromatic  t i s s u e  r e s t r i c t e d  
d' 

t o  t h e  base o f  f r u c t i f i c a t i o n .  Conidia a r e  formed on t h e  upper 



su r f ace ;  and when mature,  pycnid ia  a r e  erumpent. Conidia r e l e a s e d  
i n  c h a r a c t e r i s t i c  d r o p l e t s  which may be whi te ,  cream p ink ,  orange 
black o r  o t h e r  co lou r ,  depending on t h e  pigmentat ion of  t h e c o n i d i a .  

A s i n g l e  fami ly  t r e a t e d .  

FAMILY MELANCONIACEAE 

Characters  a r e  t hose  o f  t h e  o r d e r  

A s i n g l e  genus t r e a t e d .  

33. P e s t a l o t i a  de Not.  late VII, f i g .  3 2 )  

Acervul i  dark ,  d i s c o i d  o r  cushion shaped; subcut icula ' r ;  coni-  
diophores  s h o r t ,  e r e c t ,  s imple,  Conidia dark ,  s e v e r a l  c e l l e d ,  w i th  
hya l ine  ( o r  n e a r l y  s o )  po in ted  end c e l l s ,  median c e l l s  dark colour-  
e d ,  lower end of t h e  spo re  bea r ing  a  h a i r l i k e  p e d i c e l  and upper 
end fu rn i shed  wi th  a  c r e s t  o f  2-5 long co lou r l e s s  h a i r s ,  (Appendages 
show up w e l l  i n  water  bu t  not  e a s i l y  i n  lactophenol  mounts),  Some 
s p e c i e s  a r e  weak p a r a s i t e s  of  p l a n t s ,  w h i l s t  s e v e r a l  have been found 
a s  causes  of  damage t o  m a t e r i a l s  made of  c e l l u l o s e .  

2 u n i d e n t i f i e d  s p e c i e s  recorded i n  S r i  Lanka. 

( i )  - P .  s p .  

Montane g ra s s l ands  ( 1 1 )  

(ii) P. sp .  - f 
Boralu,  Homagama, Matale,  Parambe, Ratnapura ( 2 )  

CLASS HYPHOMYCETES 

This c o n s t i t u t e  t h e  l a r g e s t  form-class o f  t h e  Deuteromycotina 
inc luding  over 10,000 form-species.  This  form-class i nc ludes  many 
o f  t h e  funga l  pathogens of  man, a  number of s e r i o u s  p l a n t  pathogens,  
pathogens of  i n s e c t s  and a r thropods ,  many of  t h e  i n d u s t r i a l l y  impor- 
t a n t  f u n g i ,  common . contaminants o f  microbio logica l  l a b o r a t o r i e s  and 
many s o i l f u n g i  which a r e  saprophyt ic  p l ay ing  a s i g n i f i c a n t  p a r t  i n  
t h e  s o i l  economy. Conidiophores may be s imple o r  branched; i n  form 



they  may o r  may not  be g r e a t l y  d i f f e r e n t  k o m  somatic hyphae. The 

conidiophores  may be annel lophores  (page 9 2 )  sympodulae (page 101)  

o r  p h i a l i d e s  (page 99). The spo res  can be tha l lo spores  or  con id i a .  

The conidiophores may be d i s c r e t e  and simple a r i s i n g  from t h e  mycel- 

i u m  o r  sometimes grouped i n t o  compound sporophores c a l l e d  synnema 

(page 93)  o r  a sporodochium (page 100)  Conidia o f  var ious shapes,  

hy_al= o r  pigmented, 1-many c e l l e d  . _  -____ - -- - .  . 
-- 

A s i n g l e  form-order t r e a t e d  

ORDER - MONILIALES 

Characters  a r e  those  of t h e  form-class Hyphomycetes. 

KEY TO THE FAMILIES OF THE ORDER MONILIALES 

1. Conidiophores d i s c r e t e  2 
Conidiophores i n  sporodochia TUBERCULARIA - 

- CEAE P 59 

2 .  Mycelium and con id i a  hya l ine  o r  l i g h t  coloured MONILIACEAE P 62 
Mycelium and/or con id i a  dark coloured DERMATIACEAE P 8 6 

FAMILY TUBERCULARIACEAE 

C h a r a c t e r i s t i c  f e a t u r e  i s  t h e  sporodochium which i s  a cushion 
shaped f r u i t b o d y ,  composed.of a s t roma t i c  base d i v i n g  r i s e  t o  c lo se -  
l y  grouped e r e c t  conidiophores .  On n a t u r a l  s u b s t r a t a  t h e  conidiopho- 
res usua l ly  e r u p t  through bark o r  epidermis so  t h a t  t h e  s t roma t i c  
p a r t  o f  t h e  f r u i t b o d y  i s  immersed while  t h e  f e r t i l e  p a r t  i s  exposed. 
The sporodochium may be waxy o r  ge l a t inous  sometimes horny o r  co t -  
tony. Frequent ly t h e  hyphae and con id i a  become embedded i n  mucus, 

KEY TO THE GENERA OF THE FAMILY TUBERCULARIACEAE 

1. Conidia and hyphae hya l ine  o r  b r i g h t l y  coloured 2 
Conidia and hyphae dark i n  co lour  Myrotheciurn 34 

2 .  Conidia s i c k l e  shaped Fusarium 35 
. Conidia no t  s i c k l e  shaped Cylindrocarpon 36 



34. Myrothecium Tode ex F r .  ( P l a t e  V I I ,  f i g .  33) 

Conidial  l a y e r  s h i e l d  o r  cushion-shaped, b lack ,  surrounded 
a t  t he  edge by f i n e  hya l ine  h a i r s .  Conidiophores sho r t  rod-&aped, 
Conidia very sma l l ,  ova te  o r  c y l i n d r i c a l ,  dark.  

A s i n g l e  spec i e s  recorded i n  S r i  Lanka. 

M .  v e r r u c a r i a  (Alb. & Schw.) Ditmer ex f r .  

Agalawatte, Boralu, Parambe (12) 
Has a worldwide d i s t r i b u t i o n  (4 ,6 )  

35. Fusarium Link. ex. Fr. ( P l a t e  VII, Fig .  34) 1 

Mycelium cot tony  i n  c u l t u r e ,  o f t e n  with some t i n g e  of  p ink ,  
purple  o r  yellow i n  t h e  mycelium o r  medium. Some produce conid ia in  
sporodochia,  o t h e r s  i n  smooth ge l a t inous  l a y e r s ,  and s t i l l  o the r s  
i n  s c a t t e r e d  c l u s t e r s  on a l l  p a r t s  of  t h e  mycelium. Conidiophores 
v a r i a b l e ,  s l ende r  and s imple,  o r  more s t o u t ,  branched i r r e g u l a r l y  
o r  bear ing  a whorl of  p h i a l i d e s .  The one f e a t u r e  common t o  t h e  
d i f f e r e n t  types  of c u l t u r e  is t h e  conid ia .  Macroconidia, many c e l l -  
ed with i n d i s t i n c t  o r  d i s t i n c t  c ros s  w a l l s ,  canoe o r  s i c k l e  shaped 
wi th  pointed ends, co lou r l e s s  o r  p a l e  coloured,  never dark ,  and 
a r e  q u i t e  un l ike  t h a t  of any o t h e r  fungi .  In  a d d i t i o n ,  manyspecies 
have microconidia ,  which a r e  sma l l ,  ova te ,  e longate ,  pyriform o r  
comma shaped, u sua l ly  non-septate ,  more r a r e l y  1-3 s e p t a t e ,  A n h e r  
of spec ies  form chlamydospores both on t h e  mycelium and on t h e  mac- 
roconid ia .  S c l e r o t i a  a r e  common and b r i g h t l y  coloured.  The p e r f e c t  
s t ages  o f  a cons iderable  number o f  spec i e s  of Fusarium a r e  now 
known. They a r e  a l l  Ascomycetes and belong t o  t h e  genera Hypomyces 
Gibbere l la ,  Nect r ia  and Calonec t r ia  

Syn : Sporo t r i che l l a  Kars. (7 )  
= Discofusarium Petch.  (-7 
= Fusidomus Grova ( 7 )  
= Lachnidium Giard 1 7 )  . , 
= Picnnotes F r i e s  ( 7  
= Pseudomicrocera Petch ( 7 )  
= Rachisia  Lind. ( 7 )  

Selenosporium Corda ( 7 )  



7 spec i e s  recorded i n  S r i  Lanka 

( i )  F. e q u i s e t i  Syn : Gibbere l la  i n t r i c a n s  

Gannoruwa (14)  
Cosmopolitan ( 4 , 6  ) 

( i i )  F. l a t e r i t i u m  Nees 

Agalawatta,  Deniya, Homagama, Matale, Parambe, 
Ratnapura (12)  

F. semitectum 

Montane g ra s s l and  (11) 

( i v )  F .  oxysporum Schl .  

Agalawatta,  Bora lu ,  Matale,  Parambe (12)  
Also widely d i s t r i -bu t ed  ( 4 , 6 )  

( v )  F .  s o l a n i  (Mar t . )  Sacc. 

Agalawatte,  Bora lu ,  Deniya, Homagama, Ratnapura (12)  
Also widely d i s t r i b u t e d  ( 4 , 6 )  

( v i )  F .  vasinfectum Atkinson 

Agalawatta,  Boralu,  Deniya, Matale, Homagama, Ratna- 
pura ( 1 2 )  
Also r epo r t ed  from Canada, Ind i a  ( 6 )  

( v i i )  F. s p .  

Agalawatta,  Deniya, Homagama, Matale, Parambe, 
Ratnapura (12 ) 

36. Cylindrocarpon Wollenweber ( P l a t e  V I I ,  f i g .  35) 

.. Mycelium wh i t e ,  cream, ye l low,  pink o r  r o s e ,  Conidia usually 
formed a t  t h e  apex of  t h e  conidiophore o r  on s h o r t  p h i a l i d e s ,  
Conidia a r e  l i k e  t hose  of  Fusarium but  a r e  more nea r ly  c y l i n d r i c a l  
and have rounded ends.  Conidiophore s imple o r  branched. Sporodo - 
chia t u b e r c u l a t e ,  globose,  smooth o r  rough,  r a d i a l l y  erumpent, hya- 
l i n e  o r  coloured.  



Asco s t a t e  : Nec t r i a  

Syn : = Euricoa B a t i s t a  et- Maia ( 7 )  
= Hyaflorea B a t i s t a  e t  Maia (. i'l 
= Moeszia Bubak ( 7 )  . , 
= Coleosporium Morean e t  Morea ( 7 )  
= Allantospora Wakker ( 7  

A s i n g l e  spec i e s  recorded i n  S r i  Lanka. 

C . t enue  Buginicourt  
Kottawa f o r e s t  ( 3 )  

FAMILY 7 MONILIACEAE 

This  is t h e  l a r g e s t  of a l l  i n  t h e  Monilales.  I t  inc ludes  a l l  
imperfect  fung i  which produce con id i a  on unorganized hya l ine  coni- 
d iphores ,  o r  d i r e c t l y  on hya l ine  hyphae. Most spec ies  a r e  sapro  - 
phy t i c ,  b u t  many a r e  we l l  known pathogens on p l a n t s  and animals 
inc luding  man. Conidia a r e  of  d i f f e r e n t  shapes always hya l ine  o r  
b r i g h t  co lored .  

KEY TO THE GENERA OF THE FAMILY MONILIACEAE 

1. Conidiophore s h o r t  o r  obso le t e  o r  l i t t l e  
d i f f e r e n t i a t e d  from vege ta t ive  hyphae Geotrichum 37 
Conidiophores long and d i s t i n c t  from 
the  vege ta t ive  hyphae 2 

2 .  Branching of conidiophores confined t o  
t he  t i p ;  3 

a Branching of  conidiophores no t  confined 
t~ t h e  t i p  7 
\ 

Q 3. Conidia i n  cha ins  4 

Conidia not  i n  chains Trichodemna 38 

4. Conidiophore d i s t i n c t l y  swollen a t  
t h e  t i p ;  f o o t  c e l l s  prominent Asperg i l lus  39 

Conidiophore no t  swollen a t  t h e  t i p  
o r  only s l i g h t l y ;  foo t  c e l l s  n o t  
d i f f e r e n t i a t e d  5 



Pla te  V I I I  Figs 36 - 38 

Fig 36 Geotrichum spp . 

Fig  37 

Fig 38 

a .  mycelium showing ar throspore  formation x 600; 

Trichoderma vi.ri.de 

a.  conidiophores and c l u s t e r s  of conidia x 100; 
b. group of  ph ia l ides  x 1000; 
c.  conidia x 1000; 

Trichoderma hamatum 

a. conidiophores with conidia x 1000; 
b .  conidia 



P l a t e  V I I I  Figs. 36 - 38 



5. Conidia enclosed i n  mucus Gliocladium 3 9 
Conidia not  enclosed i n  mucus . 6 

6. Ph ia l ides  wi th  a swollen base and 
a t a p e r i n g  apex, t h e  apex 'bent  away 
from t h e  main a x i s  Paecilomyces 4 1  
P h i a l i d e s  no t  a s  above Pen ic i l l i um 42 

7. Branching of ' conid iophores  p r i n c i p a l l y  - 

i n  whorls Ver t i c i l l i um 43 
Branching of conidiophores va r ious ,  not 
i n  whorls 8 

8. Conidiophores e r e c t  
Conidiophores decumbent 

9 .  Conidia borne s i n g l y  
Condia borne i n  cha ins  o r  i n  head 

10 .  Conidia t e rmina l  on t h e  b ranch le t s  
Conidia both t e rmina l  and l a t e r a l  on 
b ranch le t s  

11. Conidia i n  cha ins  
Conidia i n  heads 

Monosporium 44 

Tri t i rachium 45 - 
Metarhizium 46 
B o t r v t i s  47 

12 .  L a t e r a l  branches e r e c t  wi th  a 
s i n g l e  t e rmina l  conidium Acremonium 48 
L a t e r a l  branches p r o s t r a t e  with 
t e rmina l  and l a t e r a l  conid ia  Sporotrichum 49 

Geotrichum Link ex  Pe r s .  ( P l a t e  V I I I ,  f i g ,  36) 

Mycelium whi te ,  s e p t a t e ,  p r o s t r a t e  forming a t u r f .  Conidio- 
phores s h o r t ,  e r ec t , .  ascending,  s e p t a t e ,  producing spores  formed Q 
by segmentation of  hyphae, i n  chains a t  t h e i r  ap i ces .  Spores short, 
L: c y l i n d r i c a l ,  t r u n c a t e  a t  both ends o r  s l i g h t l y  rounded, hyal ine 
o r  pa l e .  49 

Ascostate  : Endomyces ( 7 )  

Syn :! = Cosporoidea Sumstine ( 7 )  
Coprotrichurn Bon. ( 7 )  

= Polymorphomoces Coupin ( 7 )  



A s i n g l e  s p e c i e s  recorded i n  S r i  Lanka 

G .  candidum Link 

-. Kottawa f o r e s t  
Also r epo r t ed  from Canada, 
USA, Europe 

Mycelium hya l ine ,  c r eep ing ,  s e p t a t e ,  forming a f l a t  t u r f .  
Conidiophores e r e c t  a r i s i n g  form s h o r t ,  branched s i d e  branches,  
branching usua l ly  oppos i te .  Conidia 1 -ce l l ed  ovoid,  borne i n  
smal l  t e rmina l  c l u s t e r s ;  u s u a l l y  e a s i l y  recognised by i ts  rapid 
growth and green pa tches  o r  cushions.  

Ascos ta te  : Hypocrea ( 7 )  

Syn : Aleurisma Link 
Pyren iops is  Kunt. 
Pachvbasium Sacc. 

= Soporderma Mont. 
= Tolypomyria Preuss  

Tolypocladium Gams 

7 spec i e s  recorded i n  S r i  Lanka. 

( i )  T .  aureovi r ideae  Rifen 
Agalawatta,  Boralu,  Deniya, Homagama, Pararnbe, Ratna- 
pura  (12 )  

(ii) T .  hamatum (Bon.) Bain. aggr .  

Gannoruwa (14)  

Kottawa f o r e s t  ( 3  ) 

Has world-wide d i s t r i b u t i o n  ( 4 )  

( i i i )  T .  harzianum R i f a i .  aggr .  

Agalawatta,  Homagama, Parambe, Ratnapura (12)  
Gannoruwa (14)  
Kottawa f o r e s t  ( 3  ) 



P l a t e  I X  

F ig  39 

Fig 40 

F ig  4 1  

F i g  42  

F i g  43 

F i g  44 

F i g  45 

F igs  39 - 45 

Aspe rg i l l u s  repens 

a .  conidiophore w i th  a  f o o t  c e l l  x 800; 

Aspe rg i l l u s  n i g e r  

a .  t i p  of  conidiophore wi th  a  v e s i c l e ,  primary and secon- 
dary s t e r igma ta  and con id i a  x 400; 

Aspergl lus  acu l ea tus  

a .  t i p  of  conidiophore wi th  primary s t e r igma ta  x 400; 

Aspe rg i l l u s  g iganteus  

a .  t i p  o f  conidiophore covered with con id i a  x 100; 

Aspe rg i l l u s  c h e v a l i e r i  

a .  conidiophore w i th  a  b a s a l  c e l l  and s t e r igma ta  x 400; 
b .  r up tu red  c l e i s t o t h e c i u n  x 400; 

A s ~ e r ~ i l l u s  amstelodani  

a. t i p  o f  conidiophore with s t e r igma ta  x 400; 
b. rup tu red  c l e i s to thec ium x 400; 

Aspe rg i l l u s  ce rv inus  

a. conidiophore w i t h  s t e r igma ta  and con id i a  x 400; 





( i v )  - T. k o n i n g i i  Ond. Aggr. 

Agalawatta,  Boralu,  Deniya, Homagama, Parambe, 
Ratnapura (12)  
Gannoruwa (14)  

( v )  T .  seudokoningi Bain. Aggr, 

Gannoruwa (14 )  

( v i )  T .  v i r i d e  Pe r s .  ,ex Gray 

Agalawatte,  Boralu,  Deniya, Homagama, Perambe, 
Ratnapura (12)  
Montane g ra s s l ands  (11 )  

Cv i i )  T .  sp .  

Agalawatte,  Bora lu ,  Deniya, Homagama, Perambe, 
Ratnapura (12) 

39. Aspe rg i l l u s  (Mich. ) Fr .  ( P l a t e  I X ,  F ig s .  39-45 ) 

A l a r g e  genus con ta in ing  many s p e c i e s  saprophyt ic  on a  wide 
v a r i e t y  of  s u b s t r a t a .  Vegetat ive mycelium c o l o r l e s s .  Conidial  
appara tus  develop a s  s t a l k s  and heads from s p e c i a l i s e d  en la rged ,  
t h i c k  wal led  f o o t  c e l l s ,  producing conidiophores  a s  branches ap- 
proximately perpendicu la r  t o  t h e  long  a x i s  of  t h e  f o o t  c e l l s .  
Conidiophores u p r i g h t ,  s e p t a t e  o r  non-septate ,  u sua l ly  en l a rg ing  
toward apex and broadening i n t o  e l l i p t i c a l  hemispherical  o r  glo- 
bose f e r t i l e  v e s i c l e s .  Ves i c l e s  bea r  p h i a l i d e s  e i t h e r  p a r a l l e a n d  
c l u s t e r e d  i n  t e r m i n a l  groups o r  r a d i a t i n g  from t h e  e n t i r e  surface.  
Ph i a l i de s  i n  one s e r i e s  o r  a s  a  primary s e r i e s  each bear ing  a 
c l u s t e r  o f  2 t o  s e v e r a l  secondary p h i a l i d e s  a t  t h e  apex. Conidia 
cu t  off b a s i p e t a l l y  from t h e  t o p  of t h e  p h i a l i d a ,  form unbranched 

, c h a i n s  arranged i n t o  r a d i a t e  heads of  packed i n t o  columner masses. 
Conidia vary  g r e a t l y  i n  c o l o u r ,  s i z e ,  shape and markings, Sclero-  
t i a  r e g u l a r l y  found i n  some s t r a i n s .  



Asco S t a t e  : Eurotium o r  Emericel la  ( 7 )  

Aspe rg i l l ops i s  Speg. 
C ladaspe rg i l l u s  R i t g  
Euasperg i l lus  Ludwig 
Rhopalocyst is  Grove 
S t e r igma tocys t i s  Cramer 
Al l iospora  Pim 
Cladosarum Y u i l l  e t  Y u i l l  
Gutturomyces R i v o l t a  
Redae l l i a  C i f e r r i  
Sce~ t romvces  Cords 

d 

Spermatoloncha Speg 
Sphaeromyces Mont . 

16 Species  recorded i n  S r i  Lanka 

( i )  A .  a cu l ea tu s  I i zuka  

Kottawa f o r e s t  ( 3 )  
Agalawatta,  Boralu,  Homagama, Parambe, Ratnapura (12 )  

( i i )  A .  amstelodami Thom. & Church 

Kottawa f o r e s t  ( 3)  

(iii) A .  candidus Link. ex  F r .  

Agalawatta,  Boralu,  Deniya, Homagama, Matale, Parambe, 
Ratnapura ( 12)  
Also r epo r t ed  from Europe, I n d i a ,  USSR, USA ( 6 )  

( i v )  A .  ce rv inus  Masses 

Kottawa f o r e s t  ( 3 )  

( v )  A .  c e s tu s  (Bain.  & S a r t , )  Thom & Church 

Agalawatta,  Boralu,  Homagama, Parambe, Ratnapura (12)  

( v i )  A, c e v a l i e r i  (Margin) Thom & Church 

Eurotium c h e v a l i e r i  
~ o t t a w a ,  f o r e s t  ( 3 )  
Also r epo r t ed  from Costa Rica ,  I nd i a  ( 6 )  



( v i i )  A .  c l ava tus  Des. 

Agalawatta, Deniya, Parambe, Ratnapura, (12)  
Montane g ra s s l ands  (11)  
Also r epor t ed  from USA ( 6 )  

( v i i i )  A .  f l a s h e r i i  Wehmer 

Agalawatta, Deniya , Homagama, Matale, Parambe, 
Ratnapura ( 12 ) 

( i x )  A .  f l a v i p e s  (Bain.  & S a r t . )  Thom & Church 

Kottawa f o r e s t  ( 3 )  
Agalawatta, Boralu,  Deniya, Homagama, Matale, 
Parambe, Ratnapura (12)  
Also r epor t ed  from Canada, China, Egypt, Costa 
Rica,  Ind ia ,  USA ( 6 )  

( x )  A.  f l avus  Link. ex F r ,  

Kottawa f o r e s t  ( 3 )  
Agalawatta, Boralu,  Deniya, Homagama, Parambe, 
Ratnapura ( 12 ) 
Also r epor t ed  from Canada, China, Egypt, England, 
I n d i a ,  USA ( 6 )  

( x i )  A ,  fumigatus Fresenius  

Montane g ra s s l ands  (-11) 
Also r epor t ed  from Europe, China, Canada, USA (6 )  

( x i i )  A. g iganteus wehrner 

Kottawa f o r e s t  ( 3 )  
Also r epor t ed  from Panama (6)  

( x i i i )  A .  n i g e r  van Tieghem 

Kottawa f o r e s t  ( 3 )  
Agalawatta, Boralu,  ( 2 )  
Has a worldwide d i s t r i b u t i o n  (6 )  
Homagama, Parambe, Ratnapura (12)  
Montane Grasslands (11)  

( x i v )  A ,  quercinus ( ~ a i n i e r )  Thom & Church 

= A.  mellans Yukawa 
L ,  

Kottawa f o r e s t  ( 3 )  



P l a t e  X Figs  46 - 48 

Fig  46 Gliocladium spp . 
a.  conidiophore showing g loeoid  mass of conid ia  x 100.; 
b .  conidiophores  x 400; 
c .  con id i a  x 600; 
d .  Gliocladium roseum conidiophore and young conid ia  x 400; 

Fig 47 Paecilomyces l i l a c i n u s  

a ,  conidiophores  and c o n i d i a  x 400; 
b ,  same of-  P .  marquandil  x 400; 
c .  same of P. elegams x 40; 

Fig 48 Pen ic i l l i um spinulosum 

a.  showing s imple conidiophore x 400; 
b .  P. j an th ine l lum showing asymmetric - d i v a r i c a t e  type  of  

p e n i c i l l u s  x 400; 
c .  P .  c i t r i num showing asymmetric - v ~ l u t i n - .  type o f  p e n i c i l -  

l u s  x 400; 
d .  P .  wortmanni showing b i v e r t i c i l l a t e  symmetric type  o f  

p e n i c i l l u s  x 400; 



Plate X Figs. 46 - 49 



(xv) A .  sydowi (Bain,  8 S a r t . )  Thom & Church 

Agalawatta,  Boralu, Deniya, Homagama, Matale, 
Parambe, Ratnapura (12)  
Also r epor t ed  from Aus t r i a ,  Canada, cana l  zone, 
China, England, USA, Ind ia  ( 6 )  

( x v i )  A .  v e r s i c o l o r  ( V u i l l ) .  Tiraboschi  

Agalawatta, Boralu,  Deniya, Homagama, Matale, 
Parambe,,Ratnapura (12 )  
Has a  world-wide d i s t r i b u t i o n  ( 4 , 6 )  

4 0 G_liccladium Corda. ( P l a t e  X f i g ,  46)  

Conidiophores e r e c t ,  s e p t a t e ,  p e n i c i l l a t e  above, branches 
and b ranch le t s  s e p t a t e )  con id i a  hya l ine  o r  b r i g h t l y  co lou red in  
mass, 1 -ce l l ed  acrogenous, massed toge the r .  

This genus d i f f e r s  from Penic i l l ium i n  t h a t  a  mucilagenous 
substance is produced by t h e  f r u i t i n g  organs and t h e  con id i a ,  
and t h e r e f o r e  i n s t e a d  of s t and ing  i n  cha in ,  they  adhere toge-  
t h e r  o r  i n  most t y p i c a l  s p e c i e s  l o s e  e n t i r e l y  t h e  ca t enu la t e  
formation and form sl imy b a l l s ,  The l i n e  of s epa ra t ion  from 
Pen ic i l l i um is  no t  a  sharp  one. 

Asco s t a t e  : Nect r ia  (7) 

= Corymbomyces Appel e t  s t runk  
= Flaha u l t i a  Arnand 

A s i n g l e  spec i e s  recorded i n  S r i  Lanka 

( i )  G .  roseurn Baing 

Kottawa f o r e s t  ( 3 )  
Agalawatta,  Boralu,  Deniya, Homagama, Ratnapura (12 )  
Has a  world-wide d i s t r i b u t i o n  ( 4 , 6 )  

- 41. Paecilomyces Bain ier  ( P l a t e  x ,  f i g .  4 7 )  

Colony co lour  whi te ,  o r  b r i g h t l y  coloured,  t e x t u r e  close-  
l y  matted,  l o o s e l y ,  f l occose  o r  fun icu lose ,  conidiogenous appa- 
r a t u s ,  vary considerably i n  complexity. Near Penic i l l ium but  
t h e  p h i a l i d e s  a r e  of very c h a r a c t e r i s t i c  shapes; narrow f l a s k  - 
shaped a t  t h e  base ,  and t e rmina t ing  i n  long s l ende r  conid iabear -  
i n g  t i p s  which bend away from t h e  main a x i s ,  Mycelium a l s o  pro- 
duces t h e  s o  c a l l e d   macrosp pore^^^ which a r e  comparatively l a r g e ,  



globose o r  ova te ,  a l e u r i o s p o r e s ,  borne s i n g l y  o r  i n  small c l u s t e -  
rs, and usua l ly  found on t h e  mycelium c l o s e  t o  t h e  s u b s t r a t e  o r  
even i n  t h e  submerged mycelium. P e r f e c t  s t a t e  where khown i s  Bys- 
sochlamys West ( 4 ) .  

4  spec i e s  recorded i n  S r i  Lanka. 

( i )  P .  e legans (Corda) Mason & Hughes 

Homagama, Matale,  Ratnapura (12 )  
Has a  world-wide d i s t r i b u t i o n  (4 ,6 )  

( i i )  P. fumoso - roseus  (wize )  Brown e t  G ,  smith 

Montane grass land  (11) 
Also r epor t ed  from B r a z i l ,  Kie l  (41 

( i i i )  P .  l i l a c i n u s  (Thom) Samson 

Kottawa f o r e s t  ( 3 )  

(ia) P ,  marquandii (Massee) Hughes 

Syn : S p i c a r i a  v io l acea  

Matale, Parambe (12) 
Has a  world-wide d i s t r i b u t i o n  ( 4 )  

42. Penic i l l ium Link ex  F t .  ( P l a t e  x ,  fig. 48) 

- Coremium Link i n  p a r t  - 
Mycelium creeping ,  s e p t a t e ,  conid iophores  e r e c t ,  e i t h e r  

detached from one another ,  t o  some degree aggregated i x t o  f a s -  
c i c l e s  o r  compacted i n t o  d e f i n i t e  coremia, s e p t a t e ,  smooth o r  
rough, te rmina t ing  i n  a  broom l i k e  whorl of branches, t he  l a t -  
t e r  cons i s t i ng  of  a  s i n g l e  whorl of p h i a l i d e s ,  o r  twice t o  se-  
v e r a l  t imes v e r t i c i l l a t e l y  branched; branching symmetrical o r  
asyrnmerical; f i n a l  branches bea r  t h e  ph ia l ides ;  conid ia  i n  dry 
unbranched cha ins ,  globose,  ovoid,  e l l i p t i c a 1 , o r  pyriform,smo- 
0 t h  o r  rough, hya l ine  o r  b r i g h t l y  coloured 



Asco s t a t e  E u p e n i c i l l i u m  o r  Talaromyces ( 7 )  

Syn: = F l o c c a r i a  Grev. 
= P r i t z  e l i e l l a  Henn. 
= Moni l ige r  L e t e l .  
= ~ h o d o c e ~ h a l u s  Corda 

1 9  s p e c i e s  r e c o r d e d  i n  S r i  Lanka 

( i )  P. Brefeldionum Dodge 

Montane g r a s s l a n d s  ( 1 1 )  
Also from Egypt ( 6 )  

( i i )  P .  brevicompactum Dierokz 

Aga lawat ta ,  Deniya,  'Homagama, Parambe, Ratnapura  ( 1 2 )  
Has a world-wide d i s t r i b u t i o n  ( 4 , 6 )  

( i i i )  P. c h a r l e s i i  Smith 

Aga lawat ta ,  Deniya,  Parambe, Ratnapura ( 1 2 )  
Also from Poland and USA (6) 

( v i )  P .  c i t r i n u m  Thorn - 

Agalawat ta ,  B o r a l u ,  Homagama, Parambe, Ratnapura ( 1 2 )  
Montane g r a s s l a n d s  ( 1 1 )  
Has a world-wide d i s t r i b u t i o n  ( 4 , 6 )  

( v )  P. coryophilum Die rckz  

Aga lawat ta ,  B o r a l u ,  Homagama, Matale ,  Parambe, Ratna- 
pura  ( 1 2 )  
Also from USA (6) 

( v i )  P. crus tosum Thom 

Aga lawat ta ,  Homagama, Parambe, Ratnapura ( 1 2 )  

( v i i )  1. e h r l i c h i i  Klebahn 

Montane g r a s s l a n d s  ( 1 1 )  
Also from England (6) 

( v i i i j  P .  funiculum Thorn 

Aga lawat ta ,  Deniya,  Horragama ( 1 2 )  



( i x )  P. funiculosum Thom 

Kottawa f o r e s t  ( 3 )  
Patana g ra s s l ands  (11)  

( x )  P. herque i  Ba in i e r  & S a r t a r y  

Montane g ra s s l ands  (11)  
Also from Canada, Egypt, USSR? USA ( 6 )  

( x i )  P. javanicum van Beyme 

Agalawatta,  Homagama, Parambe, Ratnapura (12)  
Montane g ra s s l ands  (11 )  
Also from Argent ina,  B r a z i l ,  Cen t r a l  America, 
Germany, Ind i a  ( 6 )  

( x i i )  P. janthinel lum Biourge 

Agalawatta, Boralu,  Deniya, Homagama, Parambe, 
Ratnapura (12)  
Lunuwila (8) 
Montane grass lands  (11)  
Has a world- wide d i s t r i b u t i o n  (4 ,6)  

( x i i i )  P. l i lacinurn Thom 

Agalawatta,  Boralu,  Deniya, Homagama, Matale,  
Parambe, Ratnapura (12 ) 
Has a world-wide d i s t r i b u t i o n  ( 4 , 6 )  

( x i v )  P.  oxalicum Curr ie  & Thom 

Kottawa f o r e s t  ( 3 )  
Also from I n d i a ,  USA ( 6 )  

(xv) P. rugulosum Thom 

Montane grass lands  (11 )  
Has a  world-wide d i s t r i b u t i o n  ( 4 , 6 )  

( x v i )  P .  simplicissimum (Oud.) Thom 

Agalawatta,  Homagama, Parambe, Ratnapura (12)  
Also from Canada, Canalzone, Parama, USA ( 6 )  



P l a t e  X I  Figs  50 - 54 

Fig 50 V e r t i c i l l i u m  spp .  

a .  h a b i t  x 100; 
b .  whorled p h i a l i d e s  b e a r i n g  con id i a  x 800; 

Fig 5 1  Monosporium spp . 
a .  conidiophore with con id i a  x 400; 

Fig 52 Tr i t i r ach ium oryzae 

a .  conidiophore x 400; 
b .  a  p o r t i o n  bea r ing  c o n i d i a  x 800; 

Fig 53  Metarrhyzium a n i s o p l i a e  

a .  conidiophores  and c o n i d i a  x 400; 

Fig 54 B o t r y t i s  spp . 
a. conidiophores  wi th  masses of con id i a  x 100; 
b .  apex of  conidiophore showing o r i g i n  of  conid ia  x 500; 
c .  conidium germinat ing t o  produce p h i a l i d e s  and conid ia  x 

500; 



Plate XI Figs. 50 - 54 



( x v i i )  P .  s t e c k i i  Za lesk i  

Montane grass lands  (11 )  
Also from Canalzone, Costa Rica,  Poland, USA ( 6 )  

( x v i i i )  P. vermiculosum Peyronal 

Agalawatta, Homagama, Parambe, Ratnapura (12 )  

( x i x )  P .  Wortmanii Kl lecker .  

Syn : Talaromyces wortmanni 

Montane grass lands  (.11) 
Has a world-wide d i s t r i b u t i o n  

43. Ve r t i c i l l i um Kees ex.  w a l l r .  ( P l a t e  X I ,  f i g .  50) 

S t e r i l e  hyphae s e p t a t e ,  c reeping ,  branched, hya l ine  o r  
b r i g h t l y  coloured. Conidiophores hya l ine ,  s l ende r ,  e r e c t ,  bran- 
ched. Branches of t h e  f i r s t  o rde r  whorled, oppos i te  or  a l t e r -  
n a t e ;  branches of t h e  second order  whorled dichotomously o r  
t r ichotomously on t h e  branches of  t h e  f i r s t  o rde r ;  f u r t h e r  bran- 
ching s i m i l a r ;  t e rmina l  b ranch le t s  u sua l ly  f l a s k  shaped and d i s -  
t i n c t l y  pointed a t  t h e  apex; Conidia ovoid t o  e l l i p s o i d ,  no t  i n  
cha ins ,  hya l ine  o r  p a l e  co loured ,  1 - c e l l e d ,  borne s ing ly  o r  under 
moist condi t ions  i n  slimy b a l l s ,  

Asco s t a t e  = Nect r ia  (-7) 

Synt, = Acrostalagmus Corda ( 7 )  
= Gibe l lu lops i s  B a t i s t a  ( 7 )  

A s i n g l e  u n i d e n t i f i e d  spec i e s  recorded from rubber s o i l s  of S r i  
Lanka (12 )  

44 .  Monosporium Bon. ( P l a t e  X I ,  f i g .  51) - 
- Scedosporiurn Sacc. ( 1 )  - 

S t e r i l e  hyphae, c reeping ,  branched, forming a t u r f .  Conidiophores 
e r e c t ,  s e p t a t e ,  t o  non ' s ep t a t e ,  branched i n  a t r e e  - l i k e  form 
(dendroid)  u sua l ly  wi th  two o r  more e r e c t  o r  ho r i zon ta l  branches 
occuring above one another ,  which may o f t en  branch again a t  t he  
t i p  i n t o  two o r  t h r e e  s h o r t  branches.  Conidia on t h e  f i n a l  bran- 
c h e l e t s  of  t h e  conidiophore,  borne s i n g l y ,  termina1,hyal ine o r  
b r i g h t  coloured,  smooth, t h i n  - walled,  r a t h e r  l a r g e  ova te  t o  



s p h e r i c a l ,  1 - c e l l e d ,  D i f f e r s  from Sporotrichum by t h e  e r e c t  
conidiophores and from Ver t i c i l l i um by complete absence o f  whorl- 
ed branches,  some p e r f e c t  s t a t e s  i n  A l l e sche r i a  P ,  Henn. 

A s i n g l e  spec i e s  recorded i n  S r i  Lanka; a s  Scedosporium bisby a t  
Lunuwila ( 8 )  

45. Tr i t i rachium Limber ( P l a t e  X I ,  f i g  5 2 )  

Conidiophores u p r i g h t ,  long ,  s l e n d e r ,  v e r t i c i l l a t e l y  branched 
a p i c a l  branches t a p e r i n g  t o  a  r a c h i s  - l i k e  zig-zag, conid ia  - 
bear ing  po r t ion ;  con id i a  a p i c a l  and l a t e r a l ,  hya l ine ,  1 - c e l l e d  
globose o r  ovoid. 

A s i n g l e  spec i e s  recorded i n  S r i  Lanka. 

T .  oryzae (v incens)  de Hoog 
Kottawa f o r e s t  ( 3 )  

46.  Metarhiziurn Sorok ( P l a t e  X I ,  f i g  531 

Non-septate , coloured S t e r i l e  hyphae , gregar ious ,  con id i a  for-  
med i n  cha ins ,  b a s i p e t a l ,  hya l ine ,  1 -ce l l ed .  

Sync = Myrothec ie l la  speg . 
= Chrornostylum Giard 

A s i n g l e  spec i e s  recorded  i n  S r i  Lanka. 

M .  an i sop l i ae  (Metsch,)  Sorok. 

Kottawa f o r e s t  ( 3 ) ,  
Boral , Deniya, Matale, ~ a t n a ~ u r a  C12 ) 
Also repor ted  from Canada, USA? Honduras, Congo, Kie l  C 4 l  

47.  B o t r y t i s  Pers .  ex f r ,  ( P l a t e  X I ,  f i g .  54) 

Mycelium grey ,  growing r a p i d l y  i n  c u l t u r e .  S t e r i l e  hyphae 
creeping.  Conidiophores long ,  s l e n d e r ,  e r e c t ,  pigmented, i r r e -  
g u l a r l y  branched a t  t h e  top ;  branches e i t h e r  t h i n  o r  t h i c k e r  
narrowing t o  a  p o i n t ,  t r u n c a t e ,  o r  wi th  swollen war ts  on t h e  
t i p s  o r  toothed - comb 1ike.Condia borne each on l i t t l e  peg o r  
s t e r igma ta  on t h e  ends o f  f i n a l  branches,  globose,  e l l i p s o i d  o r  
long,  hya l ine  o r  b r i g h t  coloured,  1 -ce l l ed .  S c l e r o t i a  f r equen t ly  
produced on t h e  mycelium. 

Asco s t a t e  = S c l e r o t i n i a  ( 7 )  



. P l a t e  XI1 Figs 55 - 65 

Fig 55 Acremonium spp. 

a .  Conidiophore showing c l u s t e r s  of conidia x 400; 
b. conidia  x 600; 

Fig 56 Sporotrichum spp. 

a .  h a b i t  x 10;  
b. c o n i d i o p b r e s  and conidia enlarged; 

Fig 57 Rhinocladiel la  e l a t e r  

a .  conidiophore and conidia x 400; 
b. Rhinocladie l la  sp. conidiophore and conidia enlarged; 

Fig 58 Stachybotrys spp, 

a .  conidiophores with ph ia l ides  enlarged; 
b. conidia  enlarged;  

Fig 59 Nigrospora sphaer ica  

a .  mycelium with conidia and hyaline ves ic le s  x 400; 

Fig 60 

a .  a leur iospores  x 500; 
b ,  Humicola spp. microconidia x 500; 

Fig 61 Cladosporium herbarum 

a ,  conidiophores and conidia x 400; 
b. conidiophore and conidia x 400; 

, Fig 62  Curvularia pa l lescens  

a .  Conidiophore with conidia x 400; 
b. ~ u r v u l a k a  lumata conidiophores7and conidia x 200; 
c .  C.lunata conidia  x 600; 

- 
Fig 63 Helminthosporium spp. 

a. conidiophores and conidia x 400; 

Fig 64 Al te rna r i a  

a .  chains of conidia  x 200;; 
b. conidia x 600; 

Fig 65 Pithomyces 

a. mycelium and.donidia, enlarged,  



Plate X I 1  F ig s .  55 - 65 



Syn:; = Cephalocladium Reich, ( 7 )  
= P t e r o d i n i a  Chev. ( 7 )  

A s i n g l e  u n i d e n t i f i e d  s p e c i e s  recorded i n  rubber  growing soils 
of S r i  Lanka (12)  

48, Acremonium Link ex f r ,  ).Plate X I I ,  f i g ,  55 )  

Mycelium p r o s t r a t e ,  forming a t u r f ,  s e p t a t e ,  branched, 
s l e n d e r ,  possess ing  s i d e  branches which become e r e c t  andserve  
as  conidiophores . Conidia s i n g l e  on t h e  conidiophores , termi- 
n a l  hya l ine ,  o r  b r i g h t  co loured ,  u s u a l l y  ovate  small ,  Thegenus 
d i f f e r s  from Sporotrichum by t h e  e r e c t ,  unbranched l a t e r a l s  
which bea r  s i n g l e  conid ia  a t  t h e i r  t i p s ,  

Asco s t a t e  = Emer ice l l i ops i s  o r  Nect r ia  (.7) 
Syn f = Cephalosporium ' Afuet , ( 7 )  

3 spec i e s  recorded i n  S r i  Lanka, 

(.i) A ,  minutisporum (Sukap 8 Thirurn. ) W ,  G a m s ,  - 
Kottawa f o r e s t  ( 3 )  

( i i l  A. Sclerotigeneum (F.R. Morean ex Valende) W .  Gams, 

Boralu, Deniya, Matale,  Parambe, Ratnapura (12)  

C i i i ) .  A ,  S t r ic tum W ,  Gams, 

Syn : Cephalosporium acrenonium 

Kottawa f o r e s t  (.3) 
Has a worldwide d i s t r i b u t i o n  ( 4 )  

49.  Sporotrichum l i n k  e x  fr. ( .P la te  X I I ,  f i g ,  5 6 )  

Hyphae c reeping ,  i r r e g u l a r l y  branched, but  never i n  whorls;  

- branches r epea t ed ly  branched. Conidiophores not  formed o r  only 
a s  p r o j e c t i o n s  from t h e  s i d e  b r a n c h l e t s ,  Conidia borne l a t e r a l l y  
and t e rmina l ly  on t h e  hyphae o r  t h e  branches,  u sua l ly  very nume- 
rous i n  c l u s t e r s ,  s e s s i l e  o r  on smal l  p h i a l i d e s ,  ovate  o r  globose, 
hya l ine  o r  b r i g h t l y  coloured.  Saprophytic i n  s o i l ,  p a r a s i t i c  on 
h igher  p l a n t s  o r  pathogenic on animals and man causing "sporo t r i -  
cho i s i s "  

Syng = Oidium Link (7) 

A s i n g l e  u n i d e n t i f i e d  species ,  recorded from rubber  growing s o i l s  
of  S r i  Lanka, (12) 



FAMILY - DERMATIACEAE 

Majori ty  of forms a r e  s ap rophy t i c ,  b u t  some a r e  p l a n t  para-  

s i t e s  and a  few a r e  p a r a s i t i c  on animals and man; s t e r i l e  hyphae 

s e p t a t e ,  u s u a l l y  p r o s t r a t e ,  seldom s h o r t ,  dark t o  b l ack ,  seldom 
b r i g h t  coloured o r  hya l ine  and i n  t h a t  case having dark conid ia ,  
Conidiophores e i t h e r  no t  sha rp ly  d i f f e r e n t i a t e d  from t h e  myce- 
l ium o r  d i f f e r e n t i a t e d ,  e r e c t ,  s imple o r  much branched, usua l ly  
dark  o r  b r i g h t l y  coloured,  Conidia dark o r  hya l ine ,  i n  t h e  l a t -  
t e r  case t h e  conidiophores ,  and hyphae a r e  dark.  

KEY TO THE GENEM OF THE FAMILY DERMATIACEAE 

1. Conidia one - c e l l e d  2 
Conidia more than one-cel led 5 
Conidia and conidiophores both  dark 3 

2 ,  Conidia hya l ine  o r  b r i g h t  coloured 
conidiophores dark - Rhinoclad ie l la  50 

3 .  Conidia i n  t e rmina l  heads - Stachybotrys 51 
Conidia not  i n  terminal .  heads 4 

4 ,  Conidia on l a t e r a l  b ranch le t s  of  
t he  mycelium - Nigrospora 5 2 
Conidia on t r u l y  branched conidio-  

phores  - Humicola 5 3 

5.  Conidia 2-cel led 
Conidia more than  2-celled 

- Cladosporium 54 
6 

6 .  Conidia wi th  c ross  wa l l s  only 7 
Conidia with both c r o s s  and 
l o n g i t u d i n a l  wal l s  8 
Conidia 3-5 c e l l e d  with middle c e l l  
en la rged ,  dark and curved - Curvular ia  5 5 

7 .  Conidia t y p i c a l l y  5 o r  more c e l l e d  
not  bent  a s  above - Helminthospo 

r i u m  56 
Conidia wi th  a  d i s t i n c t  beak and 
produced i n  chains - Al te rna r i a  5 7 
Condia not  beaked; no t  i n  cha ins  - Pithomyces 5 8 



50, Rh inoc lad ie l l aNannf .  ( P l a t e  X I I ,  f i g ,  57) 

Elongat ing conidiogenous a x i s  is  r e l a t i v e l y  wide compared t o  
t h e  width o f  t h e  c o n i d i a l  a t tachment;  a x i s  Zs c l a v a t e  o r  somewhat 
i n f l a t e d  r a t h e r  than  zig-zag, Conidia a r e  i n i t i a l l y  l a t e r a l  as 
we l l  a s  t e rmina l .  Conidia 1 -ce l l ed ,  produced s i n g l y ,  hyal ine o r  
dark ,  e longa te  with a narrow base .  

A s i n g l e  spec i e s  recorded i n  S r i  Lanka 

R, e l a t o r  Mangenot 

Kottawa f o r e s t  ( 3 )  

51, Stachybotrys Corda ( P l a t e  X I I ,  f i g .  58) 

Mycelium creeping ,  spreading  over substratum, conidiophores 
e r e c t ,  va r ious ly  branched, s e p t a t e ,  f i r s t  hyal ine then  dark ,  bea- 
r i n g  a t  t h e  apex of t h e  main s t a l k  and i t s  branches p h i a l i d e s ;  
p h i a l i d e s  borne i n  whorls o r  a r i s e  i r r e g u l a r l y  below the  p o i n t  of 
t h e  branch appearing s i n g l y  o r  more o r  l e s s  grouped; hyal ine a t  
first then  browning; con id i a  s l imy and c o l l e c t  i n  a dense i r r e g u l a r  
mass, e l l i p s o i d  - subglobose, o f t e n  s l i g h t l y  curved, dark brown t o  
b l ack ,  smooth when young bu t  mostly becoming rough i n  o ld  c u l t u r e ,  
Species a r e  common on paper and o the r  c e l l u l o s i c  ma te r i a l s .  

Asco s t a t e  = Melanopsarnrna o r  chactosphaeria  ( 7 )  

Sync = Memnoniella Hohnel ( 7  
= ~ l i o b o t r y s  Hohnel ( 7 )  
= Hyalobotrys Pidopl ichka ( 7 )  
= Hvalostachvbotrvs ., ., 4 

Sr in ivasan  ( 7 )  
= Fuckelina Sacc ( 7 )  
= Synsporium Preuss  ( 7 )  

A s i n g l e  spec i e s  recorded i n  S r i  Lanka 

S. b i sby  Lunuwila ( 8 )  

52.  Nigrospora Z i m m .  ( P l a t e  X I I ,  f i g .  59) 

Mycelium ex tens ive ,  hya l ine  a t  f i r s t  and l a t e r  dark;  u l t ima te  
b r a n c h l e t s  of  hyphae bea r ing  j a r  shaped conidiophores with e r  l a -  
t e r a l l y  o r  t e rmina l ly .  Conidia s o l i t a r y ,  black 1-ce l led ,  globose 
t o  somewhat f l a t t e n e d ,  smooth. Pe r f ec t  s t a t e  i s  Khuskia Hudson 



Sync = Phaeoconis Clements ( 7 )  

= Basisporium Moll. ( 7 )  

= Dichotomella Sacc. 

2 s p e c i e s  recorded i n  S r i  Lanka 

( i )  N.  Sphaerica (Sacc. Mason 

Kottawa f o r e s t  ( 3 )  
Also r epor t ed  from Canal Zone,Costa Rica, England 
USA ( 6 )  

( i i )  N.  s p ,  - 
Agalawatte, Boralu,  Deniya, Homagama 
Parambe, Ratnapura C 12 ) 
Montane g ra s s l ands  (-11) 

53. Humicola Traaen ( P l a t e  X I I ,  f i g .  6 0 )  

Mycelium creeping ,  branched, s e p t a t e .  Conidiophore e r e c t ,  
s t r a i g h t ,  s e p t a t e ,  unbranched, r a t h e r  long ,  brown, Conidia s i n -  
g l e ,  a p i c a l ,  globose o r  subglobose, brown, 1-ce l led .  

Sync = Melanogone Woll, ( 7 )  
= cremaster ia  Meyers (7 1 

7 spec i e s  recorded i n  S r i  Lanka. 

( i )  H .  Grisea Traaen. Syn; Monotospora d a l e a l  

Agalawatta, Deniya, Homagama, Matale, Parambe (12) 
Has a worldwide d i s t r i b u t i o n  ( 4 )  

( i i )  H .  f u scoa t r a  Traaen 

Agalawatta, Matale, Parambe (12)  
Has a worldwide d i s t r i b u t i o n  ( 4 )  

(iii) H, s p ,  1 

Agalawatta, Boralu,  Parambe, Ratnapura (12 )  

( i v )  H. sp .  2 

Agalawatta, Boralu, Deniya, Matale, Ratnapura (12)  



( Y )  H .  s p .  3 - 
Deniya, Homagama, Matale ,  Parambe, Ratnapura (12 )  

( v i )  H .  s p .  4 

Agalawatta,  Parambe, Ratnapura (12 )  

( v i i )  H .  s p .  5 

Agalawatta,  Boralu,  Ratnapura ( 1 2 )  

Cladosporium Link ex.  f r .  ( P l a t e  X I I ,  f i g .  61) 

Mycelium creeping  on t h e  s u r f a c e  of t h e  s u b s t r a t e ,  conidio- 
phores da rk ,  almost e r e c t ,  branched va r ious ly ,  f l o c c o s e ,  o f t e n  
forming a t u r f ,  o l i v e  co loured ,  con id i a  u s u a l l y  g reen i sh ,  a t  
first 1 - c e l l e d  t hen  u s u a l l y  wi th  a c ros s  w a l l ,  shape v a r i a b l e ,  
t e rmina l  a t  f i rs t  and then pressed  t o  a s i d e .  

P e r f e c t  s t a t e  -. Mycosphaerella o r  Amorphotheca o r  Ventur ia  ( 7 )  

Syn.: = Heterosporium Klotz .  ( 7 )  
= Hormodenrum Bon. ( 7 )  

Didymotrichium Bon. ( 7 )  
= Fu lv i a  C i f e r r i  ( 7 )  

~ ~ d o n o s ~ o r i u m  Corda ( 7  
Myxocladium Corda ( 7 )  

= Sporocladium Chov. ( 7 )  
= Tandonella Prasad ( 7 )  

5 s p e c i e s  recorded i n  S r i  Lanka. 

( i )  C .  c l o spo r io ides  ( F r e s )  de Vries  

Agalawatta,  Boralu,  Deniya, Homagama, Matale,  Parambe, 
Ratnapura (12 )  

( i i )  C. herbarum ( P e r s . )  Link. 

Agalawatta,  Deniya, Matale (12 )  
Also from Aus t r io ,  Canada, England, USSR, USA (4) 

( i i i )  C .  oxysporum Berk. 8 Cur t .  

Boralu,  Matale,  Parambe (12)  

( i v )  C .  sp .  1 

Agalawatta,  Homagama, Matale,  Parambe, Ratnapura (12 )  

(v) C .  sp .  2 - 
Boralu,  Deniya, Matale (12 )  



Curvular ia  Boedijn ( P l a t e  X I I ,  f i g .  62) 

Mycelium sub-hyaline, o r  brown. Conidiophore s imple,  s e p t a t e ,  
when con id i a  have been shed appears knobby o r  t o r tuous ly  bent  
a long  t h e  con id i a  bea r ing  p a r t .  Conidia s p i r a l l y  arranged o r  i n  
t i g h t  c l u s t e r s ,  dark ,  3-5 c e l l e d  mostly curved o r  bent about t h e  
t h i r d  c e l l  from t h e  base ,  t h i s  c e l l  be ing  broader and darker  i n  
co lour  than  the  o t h e r s .  

:Per fec t ;  s t a t e  Cochliobolus (7 )  

Sync. = Curvisporium Corbe t ta  
= Malcs t e l l a  B s t i s t a  

2 spec i e s  recorded i n  S r i  Lanka. 

( i )  C .  l u n a t a  (Wakk.) Boedijn,  Syn: Acrothecium lunatum 

Agalawatta, Boralu, Matale, Parambe, Ratnapura (12 )  

Montane grass lands  (11)  

a l s o  recorded from Canal Zone, Egypt, Ind ia  ( 6 )  

( i i )  C .  pa l l e scens  Boediyn 

Kottawa f o r e s t  ( 3 )  
Also from I n d i a  ( 6 )  

56. Helminthosporium Link ex  f r .  ( P l a t e  X I I ,  f i g .  6 3 )  

A l a r g e  genus. In  c u l t u r e  some spec i e s  grow normally with 
dark coloured hyphae and t y p i c a l  spores ;  o the r s  appear s t e r i l e  
and produce cons iderable  amounts of hya l ine  o r  p a l e  coloured 
mycelium; o t h e r s  on c e r t a i n  media produce r ed  o r  purp le  pig-  
ments. 

Mycelium l i g h t  t o  dark i n  c u l t u r e ,  ex tens ive .  Conidiophores 
s h o r t  o r  long ,  brown t o  b l ack ,  s e p t a t e ,  s imple o r  spa r ing ly  
branched, a r i s i n g  i n  groups, more o r  l e s s  i r r e g u l a r  o r  ben t ,  
bear ing  c o n i d i a ~ s u c c e s s i v e l y  on new growing t i p s  gen icu la t e  
a t  po in t s  below conid ia .  Conidia t e rmina l  o r  l a t e r a l  on the  
gen icu la t ions ,  roughly c y l i n d r i c a l  b u t  o f t e n  somewhat a t tenu-  
a t e d  a t  t h e  ends, smooth, dark coloured,  appears  s e v e r a l  sep- 
t a t e ,  spores  of some spec i e s  a r e  t r u l y  s e p t a t e  w h i l s t  some o f  . 
t h e  o t h e r s  have no r e a l  s e p t a  b u t  con ta in ,  a c e n t r a l  row of , 

s t r u c t u r e s  termed ' p r o t o p l a s t s ' .  



Syn; = Helmisporium Link ( 7 )  

2 u n i d e n t i f i e d  s p e c i e s  recorded from t h e  s o i l s  i n  S r i  Lanka. 

( i )  H, sp  

Agalawatta, Boralu,  Homagama, Matale (12)  

Montane g ra s s l ands  (11) 

5 7 .  A l t e r n a r i a  Nees. ex  Wallr.  ( P l a t e  X I I ,  f i g ,  64)  

Mycelium creeping ,  dark.  Conidiophores s i n g l e  o r  i n  groups,  
mostly unbranched, s h o r t .  Conidia i nve r t ed  o r  club-shaped most- 
l y  e longate ,  a t  t i p  forming a  s p i n d l e ,  muriform i n  the  lower 
p o r t i o n ,  dark coloured,  l i g h t e r  a t  t he  p o i n t s ,  f r equen t lyborne  
i n  a c r o p e t a l  cha ins  and connected by s l ende r  po r t ions ,  soon 
sepa ra t ing .  

Pe r f ec t  s t a t e  = Clothrospora o r  Leptosphaeria o r  Pleospora ( 7 )  

Sync = Macrosporium F r i e s  ( 7 )  
Prathoda Subramaniam (7 
Rhopalidium Mont. ( 7 )  

= Dictyocephala Med. ( 7 )  

2 u n i d e n t i f i e d  spec i e s  recorded i n  S r i  Lanka. 

( i >  A .  sp .  1 

Agalawatta, Deniya, Homagama, Parambe, Ratnapura (12 )  

( i i )  A. sp .  

--- - .- - . - Montane grass lands  (11)  
1 

5 8 ,  Pithomyces Berk. & B r .  ( P l a t e  X I I ,  f i g .  6 5 . )  

The conidiogenous c e l l s  resemble vege ta t ive  hyphae, not  
morphologically specia1ised;only t r ansve r se ly  s e p t a t e  o r  both 
t r a n s v e r s e l y  and l o n g i t u d i n a l l y  s e p t a t e ,  conid ia  s o l i t a r y  and 
dark. 



SynC = Bioconiosporium B a t i s t a  
Scheleobrachea Hughes 

= Neomichelia Penzig 
Polyschema upad. 

A s i n g l e  s p e c i e s  recorded i n  S r i  Lanka, 

( i )  P .  maydicus (Sacc , )  M.B. E l l i c  

Agalawatta,  Homagama, Parambe, Ratnapura (12 ) 



GLOSSARY 

Acervulus 

Acrogenous 

Acropleurogenous 

Acropetal  

Aleuriospore 

Al lan t  o i d  

Alveolate  

Amerosporous 

Amphigynous . 

- Subcu t i cu l a r  o r  subepidemnal, never supe r f i -  

c i a l ,  de te rmin ina te  f r u i t i n g  body, without  a 

per idium o r  covering of fungous t i s s u e ;  usua- 

l l y  a d i s c o i d ,  o r  a f l a t  mass of condiophores 

a r i s i n g  from a t h i n  hyphal we f t ,  and p r o l i f i -  

c a l l y  producing con id i a  i n  a moist  mass (P la -  

t e  X I V ,  Fig.  7 3 ) .  

- Growing a t  t h e  apex; borne a t  t h e  t i p ;  (Pla-  

t e  XIII, Fig.  69 J) 

- Spores borne a t  t h e  t i p  and t h e  s i d e s  

- Produced i n  success ion  toward t h e  apex, 

- A term coined by Vuillemin f o r  c e r t a i n  termi- 

n a l  chlamydospores of conid io id  na tu re ,  which 

d i f f e r  from t r u e  conid ia  i n  t h a t  t hey  a r e  

f r e e d  only  by t h e  d e s t r u c t i o n  of t h e  hyphae 

which bea r  them. ( P l a t e  X I I I ,  F i g .  69 G )  

- Sausage - shaped; somewhat curved wi th  roun- 

ded ends ( p l a t e  X I I I ,  Fig.  6 8  A) 

- Unice l lu l a r  w i th  rounded ends and a curved 

o u t l i n e  

- P i t t e d  l i k e  a honey comb 

- Having one-ce l led  spores  

- With t h e  oogonium growing through t h e  anthe- 

redium s o  t h a t  t h e  l a t t e r  sits l i k e  a c o l l a r  

on t h e  oogonial  s t a l k  



P l a t e  XI11 Figs 66 - 69 

Fig 66 A - G - Spore ornamentation 

A - r e t i c u l a t e ;  
B - C - verrucose; 
D - punctate;  
E - s t r i a t e ;  
F - echinula te ;  
G - a lveo la te ;  

Fig 67 A - L - Spore shapes 

A - spher ica l ;  
B - ovate;  
C - obovate 
D - pyriform; 
E - obpyriform- 
F - e l l i p s o i d ;  
G - c y l i n d r i c a l ;  
H - oblong; 
I - a l l a n t o i d ;  
j - f i l i f o r m  ( o r  scolecoid) ;  
K - f a l c a t e  ; 
L - fusoid  

Fig 68 A - H - Saccardo's spore terminology 

al lantosporous;  
amerosporous ; 
didymosporous ; 
phragmosporous ; 
Dictyosporous (murifomn); 
scolecosporous ; 
helicosporous; 
staurosporous; 

F ig  69 Spore types 

A - ar throspore ;  
B - chlamydospore'; 
C - blas tospore  (ca tenate  i n  chains) ;  
D - radulospore;  
E - sympodiospore; 
F - porospore; 
G - a leur iospore ;  
H - annellophore with aleuriospores;  
I - exogenous dry phialospores i n  chains; 
J - acrogenous phialospores i n  s l i m y - b a l l ;  
K - ih ia l i .de  producing conidia by t ransversepta t ion;  
L - endophialospores; 



Pla te  XI11 Figs. 6 6  - 69 . 



Androgynous 

Annelospore 

Anne lophore 

A?? anospore 

Arthrospore 

t is  cigerous 

Ascocarp 

Ascostroma 

Blastospore 
i 

- Staining greyish  - t o  blackish 7 y i o l e t  i n  

Melze?s reagent ,  because o f .  t he  presence of 

s t a rch  o r  s t a rch- l ike  compound, 

- Having antheredia a r i s i n g  on the  same hyphae 

as t h e  oogonia t h a t  they f e r t i l i s e  

- A spore  produced by annellophore, See annely- 

lophore ( P l a t e  X I I I ,  Fig,  69. HI 

- A conidiophore which becomes banded (annel- ! 

l a t e d )  due t o  the  production of a  succession 

of s i n g l e  terminal  conidia 

- A non-motile spore ,  usual ly  sporangiospore, 

having t h e  spore wall f r e e  from the  c e l l  

wall o r  sporangia l  wal l  

- A s e r i a t e  o r  jo in ted  spore; a spore r e s u l t -  

ing from t h e  fragmentation of a  hypha (Pla te  

X I I I ,  F ig ,  69. A 1  

- Haying a s c i ,  

- The ascospore bearing s t ruc ture  of the  fungi 

- A simple type of f r u c t i f i c a t i o n  of t h e  asco- 

mycetes, which cons i s t s  of an undifferentia-  

ted mass of tissue or stroma on o r  i n  which 

t h e  a s c i  deyelop, ( P l a t e  XIY, Fig ,  781, 

- % u i t  body without an o s t i o l e  

- Bud spores formed by budding of somatic c e l l s  

of a  hypha-? o r  conidiophore o r  by budding 

from t h e  c e l l s  of o the r  types of spores 



Botulif  orm - Sausage shaped o r  a s  a l l a n t o i d  

Carbonous, Carbonaceous - (of  colour)  dark coloured, almost black,; (of 

consistency) cons is t ing  ch ie f ly  of substances 

i n  which carbon predominates, black and b r i -  

t t l e ;  charcoal- l ike 

Catenate 

Cat enula t  e 

Chlamydospore 

- I n  chains ( P l a t e  X I 1 1  Fig,  69;GZ 

- Formed i n  p a r t s ,  uni ted  o r  l inked as i n  a 

chain 

- A th ick  walled, secondary spore developed 

from t h e  hyphae, usual ly  in te rca la ry ,  but  

not on bas id ia  o r  conidiophores ( P l a t e  XIII, 

Fig,  69 B 1 

Clavif orm, Clavate - Club - shaped 

Cleistothecium 

Concrescent 

ConfLuent 

Cor emium 

Cylindrical  

Decumbent 

Dendroid 

Dictyosporous 

- A closed ascocarp, ascospores being f reed  by 

rup tu re  o r  decay of t h e  ascocarp ana a s c i  

s c a t t e r e d  a t  yarious l e v e l s  ( P l a t e  X I Y ,  Fig. 

7 6 )  

- Growing together  

- Running i n t o  one another 

- A f a s c i c l e  of p a r a l l e l  conidiophores, (.Plate 

X I Y ,  F ig ,  70) .  

- O f  the  same diameter throughout t h e  length ,  

- Lying aga ins t  t h e  s.ubstratum 

- Tree l i k e ;  having l a t e r a l  branches 

- Murifom, with t ransverse  and . longi tudihal  

sep ta ,  ( P l a t e  X I I I ,  Fig,  68 El 



Didymosporous , - Having two c e l l e d  spores  

Echinula t  e - Covered w i t h  s m a l l  po in ted  processes o f  f i n e -  

l y  ~ o i n t e d  s p i n e s  ( P l a t e  XIII, Fig ,  66  F)  

E l l i p s o i d ,  e l l i p t i c  - Having t h e  shape o f  an e l l i p s e  i . e .  of a 

. fo re sho r t ened  c i r c l e  ( P l a t e  X I I I ,  Fig.67 F) 

Erumpent - Breaking through;  t o  b u r s t  o u t  

Endophialospores - One of  a s e r i e s  of spo re s  formed success ive ly  

endogenously t o  produce chains  o r  spore heads 

on p h i a l i d e s  

Eustromat a 

Evanescent 

F a l c a t e  

F a s c i c l e  

F i l i f  o m  

Floccose 

- A s t roma c o n s i s t i n g  of fungous t i s s u e  only 

- Only s l i g h t l y  developed and soon dissappear-  

i n g  

- S i c k l e  shaped 

- A l i t t l e  bundle 

- Slender  a s  a t h r ead  

- Loose co t tony  o r  downy - wooly and more o r  

l e s s  t u f t e d  l i k e  co t ton  f l a n n e l  

Funiculose - Occuring i n  ropes  o r  bundles;  rope- l ike  

Fus i f  orm - Spindle  shaped, t a p e r i n g  a t  both ends 

,Fusiform - e l l i p t i c a l  - Fundamentally e l l i p t i c a l ,  bu t  somewhat f u s i -  

form; more e l l i p t i c a l  than  fus i form 

Fusoid - Somewhat fu s i fo rm 

Geniculate  - Bent l i k e  a knee 

Globose, g loboid  - Globular ,  g lobu lose  - s p h e r i c a l  o r  nea r ly  

S O  



Gloeoid 

Helicosporous 

Hyaline 

Immersed 

Inna t e  

Isogamous 

Loculoascostroma 

Merosporangium 

M e  t u l a e  

Monoplane t i c  

Monopodid 

Monopodium 

- Slimy 

- Having spo re s  c o i l e d  i n  two o r  t h r e e  d i r ec -  

t i o n s  forming a f l a t  o r  s p i r a l  c o i l  

- t r a n s p a r e n t  o r  t r a n s l u s c e n t ;  c l e a r  and c o i  

l o u r l e s s  

- Below t h e  su r f ace  

- Forming a p a r t  of  t h e  su r f ace  t i s s u e ;  no t  

s u p e r f i c i a l  

Producing o r  possess ing  morphologically s i m i -  

lar gametes 

a a scos t roma t i c  ascocarp where a s c i  a r e  
borne i n  unwalled l o c u l e s  . 
A c y l i n d r i c a l  out growth from t h e  swollen t i p  

o f  t h e  sporangiophore,  t h e  conten ts  u s u a l l y  

becoming divided i n t o  a cha in- l ike  s e r i e s  of 

sporangiospores  

- The outermost branches from which p h i a l i d e s  

r a d i a t e  

- Having one mo t i l e  phase,  w i t h  no r e s t i n g  pe- 

r i o d  

- Having t h e  c h a r a c t e r e s t i c s  o f  o r  p e r t a i n i n g  

t o  a monopodium 

- An a x i s  t h a t  cont inues  t o  grow a t  t h e  apex 

i n  t h e  d i r e c t i o n  o f  p rev ious  growth , 'whi le  

l a t e r a l  s t r u c t u r e s  of  l i k e  k ind  a r e  .produced 

beneath it i n  a a c r o i e t a l  success ion  , 



Pla t e  X I V  70  - 79 

Fig 70 Synnema 

Fig 71  

a .  Light  co lored ,  c y l i n d r i c a l  t o  c l ava t e  synnemata enlarged;  
b .  l a t e r a l  con id i a  bea r ing  po r t ion  of t he  same, f u r t h e r  en- 

l a rged ;  
c .  dark c y l i n d r i c a l  synnema with a p i c a l  conid ia  bea r ing  por- 

t i o n ,  en larged;  
d .  same f u r t h e r  en larged  t o  show conid ia ;  

Sporodochium . 
a. with ex tens ive  stroma e r u p t i n g  from hos t  bark and bear-  

i n g  conidiophores and con id i a ;  
b. with l oose  embedded stroma bea r ing  condiophores and coni- 

d i a .  

Fig 72  Pycnidium 

a.  black s e p a r a t e  pycnidium i n  s e c t i o n  showing o s t i o l e ,  
pseudoparenchymatous peridium s h o r t  conidiophores l i n i n g  
t h e  peridium and con id i a  en larged ,  

b .  black conf luent  pycnid ia  i n  s e c t i o n .  

Fig 73 Subepidermal acervulus 

a .  i n  s e c t i o n  showing ruptured  hos t  epidermis ,  conidiophores ,  
s e t a e  and conid ia ;  

Fig 74 Oospore 

F ig  75 Zygospore 

F ig  76 A s e c t i o n  through a  c l e i s to thec ium showing t h e  continuous 
peridium and s c a t t e r e d  a s c i  

Fig 77 Perithecium 

a .  a  non - o s t i o l a t e  peritheciurn i n  s e c t i o n .  
b. an o s t i o l a t e  per i thecium i n  s e c t i o n  showing t h e  o s t i o l e ,  

peridium and t h e  hymenium o f  a s c i ,  

E;ig 78 Disc shaped apothecium i n  s e c t i o n  showing t h e  s t e r i l e  excipu- 
lum and an upper l a y e r  of  hymenium. 

F ig  79 A loculoascostroma i n  s e c t i o n  showing t h e  stroma, a  l o c u l e ,  
and a s c i  d i spersed  i n  t h e  l o c u l e .  



Plate XIV Figs. 70 - 79 



Ob c l a v a t e  

Obovate 

Obpyrif orm 

Oospore 

O s t i o l a t e  

Oval, Ovate, Ovoid 

P a p i l l a t e  

Paragynous 

P e n i c i l l a t e  

P e n i c i l l u s  

P e r f e c t  

- Per  iderm 

Peridium 

Peri thecium 

- Having c e l l s  arranged l i k e  b r i c k s  i n  a wa l l  

wi th  bo th  l o n g i t u d i n a l  and t r a n s v e r s e  s e p t a  

( P l a t e  XIII, Fig. 6 8  E) 

- The r e v e r s e  of c l ava t e  

- Reversely ova te ,  with1 broader end uppermost, 

Reversely pear  shaped 

Immediate product  of f e r t  i l i s a t  ion of an egg 

o r  oosphere ( .Plate X I V ,  Fig.  7 4 2  

Having a mouth o r  an o s t i o l e  

Egg shaped wi th  a l a r g e  end a t  t h e  base 

Having one o r  more p a p i l l a e  

Having t h e  an the red ia  placed a t  t h e  s i d e  of 

t h e  oogonium, i n t o  which they  f o r c e  a f e r t i -  

l i z a t i o n  t u b e  

Like a l i t t l e  brush;  penc i l  shaped 

One o f  t h e  complex systems of branches bear- 

i ng  con id i a  producing organs i n  Penic i l l ium 

O f  t h e  s t a g e  o r  s t a t e  of pleomorphic fung i  

i n  which spores  a r e  produced a s  t h e  r e s u l t  

of some s o r t  o f  sexual  process  

A covering 

The o u t e r ,  enveloping coat  of a sporangium 

o r  f r u i t  body, 

A rounded, ova l ,  pyriform o r  beaked ascocarp 

which opens oy a pore o r  s l i t  and wi th in  

which a s c i  a r e  borne i n  a c h a r a c t e r e s t i c  

manner. ( P l a t e  X I Y ,  Fig,  7 7 )  



Ph ia l i de  

Phia l i form 

Phia lospore  

Phragmospore 

Porospore 

P r o s t r a t e  

Ps eudostroma 

Pseudostromatic  

Pseudothecium 

P u n c t a t e  

Pycnidium 

P y r i f  orm 

Radulospore 

Renif o m  

- Fusiform - t r u n c a t e ,  fusifomn - beaked o r  

acurninate t e r m i n a l  p o r t i o n  o f  a hyphas from 

t h e  apex of which o r  w i th in  which, con id i a  

are a b s t r i c t e d . .  

- Saucer - shaped; cup shaped 

- Spore formed on a p h i a l i a e  ( P l a t e  X I I I ,  F ig ,  

69: I) 

- A spore  w i t h  two o r  more t r a n s v e r s e  s e p t a  

( P l a t e  X I I I ,  F i g S  68 D) 

- Develops a s  a bud extruded through a d i s t i n -  

c t  pore  i n  t h e  wa.l.1 of t h e  oonidiophore 

- Lying flat 

- A f a l s e  stroma; a stroma c o n s i s t i n g  o f  hos t  

and fungous t i s s u e  

- Resembling a stroma; c o n s i s t i n g  o f  hos t  and 

fungal  t i s s u e  

- Globose, pwi thec ium l i k e ,  f r u i t  bodies  pos- 

s e s sed  b y  t h e  loculoascomycetes 

- Marked with ~ e r y  s m a l l  s t r u c t u r e s  such a s  

s m a l l  d o t s ,  p o i n t s ,  s c a l e s  

- A per i thec ium-l ike  f l a s k  shaped f r u i t  body 

bea r ing  c o n i d i a  ( P l a t e  XTY, Pig t  3 2  2 

- Pear-shaped (.Plate X I I I ,  F i g ,  67 D )  
\ 

- A spore  borne  on a small s te r igma or  a-7adula. 

- Kidney-shaped 



Rhizoidiferous 

Sclerotium 

Scolecoid 

Scolecosporous 

Setose 

Sp orangio le  

Sp or0 carp 

Sp orodo chium 

st aurosporaus 

S to lon  

St o l o n i f  e rous  
- 

S t r i q t e  

Stromg 

- Having r h i z o i d s  

- A r e s t i n g  body of v a r i a b l e ' s i z e  composed of 

a  hardened mass of hyphae wi th  o r  without  

h o s t  t i s s u e  

- Long and f i l i f o r m  many t imes a s  long a s  t h e y  

a r e  broad. 

- Having -. scolecoid  spores  

- B r i s t l y ;  b e s e t  wi th  b r i s t l e s  

- A reduced sporangium i n  which a  columella is 

l ack ing  and the  nunbey of spo res  i s  reduced 

- A many-celled body serv ing  f o r  t h e  formation 

of  spores;  a f ~ u i t - b o d y  

- An erumpent, determinate ,  pu lv ina t e  c l u s t e r  

of  conidiophores ,  t y p i c a l l y  s t romqt i c  ( P l a t e  

XIY, Fig .  71)  

- Having a  s t e l l 8 t e  spore  

- A runner ;  ;r hor i zon ta l  hyphq t h a t  sp rou t s  

where it touches t h e  s u b s t r a t e  and forms rhi- 

zoids  i n  t h e  s l l h s t r a t e  and an q e r i g l  mycel i -  

LLTD o r  sporophore above it 

- Bearing s t o l o n s  0 

- Haying l o n g i t u d i n a l  l i n e s  o r  minute furrows 

- A cushion- l ike  mass o f  f-ungous c e l l s ,  or 
b 

mixed fungous c e l l s  a d  hos t  t i s s u e  i n  oor 

on which f r u c t i f i c a t i o n s  develop 

- A spore borne on a f i l w e n t  o r  hypha 



Sub cutaneous 

Sub iculum 

S u p e r f i c i a l  

Suspensor 

Sympodial 

Sympodula 

Sympodulospore 

Synnema 

Verrucose 

. Zygospore- 

- Under t h e  epidermis  

- Subic le  - a more o r  l e s s  dense f e l t  'of hyphae 

cover ing  t h e  s u b s t r a t e ,  from which t h e  f r u i t  

b o d i e s ,  p e r i t h e c i a  e t c .  a r i s e  

- On t h e  s u r f a c e  and e a s i l y  removable, as op- 

posed t o  i n n a t e ,  

- A club-shaped o r  con ica l  po r t i on  of a hypha 

suspendingai,.gamete o r  garnet angium and f i n a l -  

l y  t h e  zygospore 

- Growing by means of a sympodium 

- Conidiophore w i t h  subtermina l  p n o l i f e r a t i o n ,  

which forms an a p i c a l  conidium, continues i ts  

growth from a new a c t i v e  a r e a  developed t o  

one s i d e  o f  t h e  conidium and then  forms ano- 

t h e r  a p i c a l  conidium. T h i s  r e s u l t s  i n  a z i g  

zag conidiophore 

- Spore formed from a sympodulum 

- See coremium 

- Covered o r  marked with s m a l l  rounded process 

o r  w a r t s  ( P l a t e  X I I I ,  F ig .  66 C )  

- Whorled 

- The t h i c k  wal led  r e s t i n g  spore  r e s u l t i n g  from, 

t h e  f u s i o n  o f  gametangia o f  t h e  zygomycetes. 

( P l a t e  X I Y ,  F ig .  75 )  
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ADDENDA 
FAMILY ENDOGONACEAE 

The complete l i f e  c y c l e s  of most spec i e s  of t h e  endogonaceae a r e  

s t i l l  i n  doubt.  The spo res  formed by them a r e  of f o u r  kinds: chlamydo- 

spores: ( s p o r e s  borne on vege ta t ive  hyphae); sporangiospores ( t hose  

formed w i t h i n  t r u e  non-columellate sporangia) ;  zygospores ( those formed 

by t h e  f u s i o n  of  gametangia); azygospores (resemble zygospores but  f o r -  

med wi thout  sexual  f u s i o n ) .  They a l l  form subtar ranean  f r u i t  bodies 

( sporocarps)  from 1-25 mm. i n  d i a  meter ,  cons i s t i ng  of aggregations of 

coarse  coenocyt ic  hyphae enc los ing  s e v e r a l  spores  of  one o r  more types .  

It i s  unce r t a in  i f  t h e s e  fung i  can be  grown i n  axenic c u l t u r e .  

Many e a r l y  i n v e s t i g a t o r s  assumed t h a t  t he  l a r g e  g l ~ b o s e  zygosr 

pores ,  azygospores, chlamydospores o r  sporangia w h e  a s c i  and placed the 

family i n  t h e  Ascornycotina, However, t h e  c l a s s i c  s t u d i e s  of Bucholtz 

(1912) on t h e  sexua l  reproduct ion  of  t h e s e  forms indica ted  t h a t  t h e  Ea- 

mily belonged t o  t h e  o rde r  Mucorales i n  Zygomycotina, Thaxter ( 1 9 2 2 )  

i n  h i s  monograph of t h e  fami ly ,  recognised  4 genera4 Endogone. Sphaero- 

crea, ScZerocystis and GZazieZZa, The genus Endogone a s  recognised by 

Thaxter  ( 1922 1 and s e v e r a l  o t h e r s  cons i s t ed  of s eve ra l  d ive r se  elements 

t h a t  may not  be c l o s e l y  r e l a t e d  b u t  s h a r e  one cha rac t e r  of producing: 

sporocarps t h a t  were similar i n  appearence, Taxonomic s t u d i e s  of Gerde- 

man and Trappe (1974, 1 9 7 5 )  t h e r e f o r e  r e s u l t e d  i n  a d i v i s i o n  of t h e  ge- 

nus Endogone s m s u s  lato; t h e  l a r g e s t  and the  most heterogenous group 

i n  t h e  fami ly  i n t o  4 genera: Endogone, Glomus, Gigaspora and ModiceZla, 
- 

I n t e r e s t  i n  t h i s  fami ly  has been aroused by the discovery t h a t  

many s p e c i e s  produce endomycorrhizae of  t h e  ves icu lar -a rbuscular  type 

and t h e  development o f  techniques such a s  wet s i ev ing  and decant ing (Ge- 

rdemann and Nicholson 1.68) and adhesion and f l o a t a t i o n  (Sut ton  and Ba- 

r r o n  1972). t o  e x t r a c t  spores  and sporocarps from s o i l  has  l e d  t o  t h e  



1 1 2  

r e a l i s a t i o n  t h a t  such s p e c i e s  a r e  among t h e  most common of a l l  s o i l -  

borne fung i  (Gerdemann 19711, 

In S r i  Lanka 2 members of  t h i s  fami ly  were recorded by Petch 

(Pe tch  and Bisby 1950). This  compilat ion i s  based on a more r ecen t  d e ~  

t a i l e d  s t u d i e s  of t h e  Endogonaceae of t h e  rubber  growing s o i l s  of S r i  

Lanka by Jayasinghe (.1978), The key t o  t h e  l o c a l  genera is adapted from 

Gerdemann and Trapp (-1974 I., 

C Y  TO THE GENERA OF THE FAMILY ENDOGONACEAE 

1. Zygospores o r  azygospores , horne t e r m i n a l l y  on 

gametangia, o r  suspensors ,  o r  on a  s i n g l e ,  bulbous 

suspensor- l ike c e l l ,  o r  l a t e r a l l y  on a  broad hypha 

t h a t  te rmina tes  nearby a  l a r g e  v e s i c l e  ( spo re  bear? 

ing  c e l l s  o f t e n  d issappear ing  by ma tu r i t y ,  s o  spores  

o f t e n  lacking  an attachment) ---- 2 

Chlamydospores o r  sporocarp ic  sporangia  borne termi- 

n a l l y  on p e r s i s t e n t ,  u n d i f f e r e n t i a t e d  hyphae ---- 4 

2 .  Zygospore borne i n  sporocarps; two gametangia or 

suspensors ev ident  i n  young specimen, b u t  gene ra l ly  

by maturi ty)  no hyphal attachment p e r c e p t i b l e  ---- Endogone 

Azygospore borne f r e e  i n  s o i l ,  t e rmina l ly  on a pel?.- 

s i s t e n t  s i n g l e  suspensor- l ike c e l l  o r  l a t e r a l l y  on a  

l a r g e ,  r e a d i l y  co l l aps ing  hyphae t h a t  te rmina tes  ney 

arby i n  a  l a r g e  v e s i c l e  ---- 3 

3. Azygospore t e rmina l  on a  s i n g l e  suspensor - l ike  c e l l  

from which a  s l ende r  hypha, g e n e r a l l y  p r o j e c t  t o  t h e  

spore ---- Gigaspora 



Pla te  XV 80 - 84 

Fig 80 Endogone spp . 
a.  Zygospore showing a t h i n  outer  wall  and a th ick  inner  

wal l  x 625; 
b .  sporocarps at tached t o  roo t s  of a  p lant  x 1 .5 ;  

Fig 81 . Gigaspora spp. 

a .  spore detached from subtending hypha x 1000,; 
b .  subtending hypha showing attachment t o  a  s p w e ,  Notefine 

pore a s  t i p  of bulb and s lender  hyphal projec t ion  and 
s e p t a t e  hypha x 1000; 

Fig 82 Acaulospora l a e v i s  

a .  young azygospore budding l a t e r a l l y  from s t a l k  of  ves ic l e ;  
b .  v e s i c l e  nea r ly  empty of contents  a s  azygospore matures; 
c .  mature azygospore a t tached t o  emplty collapsed v e s i c l e  

x 500; 

Fig 83 Glomus spp. 

a .  sporocarp with spores randomly arranged within peridium 
x 250; 

b. d i s sec ted  prot ion  of sporocarp x 500; 
c .  f r ac tu red  spore showing re leased o i l  globules x 500; 
d.  diagram showing l i g n i t u b e r  ingrowths i n  wall  l a y e r  of  

spore x 1000; 

Fig .84 Sclerocys t ic  spp,  

a .  diagram of a  i n t a c t  sporocarpic mat showing protruding 
spores x 10; 

b .  sporocarp with spores. arranged i n  r a d i a l  symmetry around 
a c e n t r a l  ax i s .  Note crescent  shaped thickenings across  
spore x 2000; 

c ,  s i n g l e  spore showing t h e  d e t a i l s  of subtending hypha x 
2000; Note th ick  wa l l  a t  base of  spore,  f i n e  pore a t  . 
entrance t o  subtending hypae and crescent  shaped surface  
marking, 



Plate XV Figs. 80 - 84 



Azygospore borne l a t e r a l l y  i n  a l a r g e ,  r e a d i l y  co l laps-  

ing  hypha.2 t h a t  t e rmina te s  nearby i n  a large v e s i c l e  --- AcauloSpora 

4.  Chlarnydospores borne f r e e  i n  s o i l  o r  d i s t r i b u t e d  at  ran- 

dom o r  i n  s e v e r a l  rows on s o l i d  sporocarps --- Glomus 

Chlamydospores t i g h t l y  arranged i n  a s i n g l e  l a y e r  around 

a c e n t r a l  p lexus  of  s t e r i l e  hyphae o r  borne  i n  t h e  wa l l  B 
of a l a r g e  hollow sporocarp 

59 'Endogone Link ex. F r i e s  

-- - Sc le rocys t i s  
$ 
4 

I n  t h e  endogonaceae sexual  reproduct ion  has been d e f i n i t e l y  es- 

t a b l i s h e d  only f o r  t h i s  genus (Bucholtz  1912).  Zygospores have been fo-  

und only  i n  sporocarps,  and t h e i r  germinat ion has never been observed 

(Godfrey ,1957). I n  none of t h e  s p e c i e s  included i n  t h i s  genus by Gerde- 

mann and Trappe (1974) have spo res  o t h e r  t han  zygospores been found i n  ; 

o r  a s s o c i a t e d  wi th  t h e  sporocarps.  U n t i l  sporangia l  s t a g e s  a r e  found, _ 

t h e  r e l a t i o n - s h i p  o f  t h e s e  fung i  t o  o t h e r  Mucorales w i l l  remain obscure. 

A l l  Endogone spec i e s  form sporocarps hypogeously except f o r  E. 

p i s i f o m i s ,  E. incr f f ssa ta  and E. acrogena which pvoduce sporacarps  t h a t  

may be e i t h e r  hypogeous o r  epigeous. There do no t  appear t o  be  any r e -  

cords of t h e i r  c o l l e c t i o n  i n  s t r i c t l y  t r o p i c a l  c l imates .  E. aZba(Petch. ,  

Gerdemann 8 Trappe, ( =  S c l e r o c y s t i s  ;a;Lba Pe tch ,  Ceylon J .  Sc i .  Sec. A ,  

Ann. Roy. Bot. G a d .  Peradeniya 9 : 322-323 1925) i s  t h e  only s p e c i e s  

t h a t  has been found i n  a t r o p i c a l  r eg ion .  However, it is of  i n t e r e s t  t o  

no te  t h a t  it has  been recorded on Mount Hakgala a t  5,600 f t  . e l eva t ion  
0 

-with a c o o l  temperate  c l imate  wi th  a mean annual termperature of 61  F 

where e x o t i c  s p e c i e s  l i k e  Fagus, Quercus and Betula  were grown. 

It i s  sometimes d i f f i c u l t  t o  d i s t i n g u i s h  zygosporic spec i e s  from 

ch lamydos~or i c  spec i e s .  Gametangia a r e  gene ra l ly  t h i n  wal led ,  ephemeral, 

and a r e  seldom d i s c e r n i b l e  on mature zygospores, Only E. Zactif Zua 



produces th ick  walled gametangia t h a t  a t  t imes p e r s i s t  on mature spores 

most chlamydospores on the  o t h e r  hand, have a s i n g l e ,  p e r s i s t e n t  hyphal 

attachment which is e a s i l y  recognisable ,  Mature zygospores always have 

double walls  and the  ou te r  wal l  i s  usua l ly  thickened and not membranous, 

Chdlmydospores may have e i t h e r  s i n g l e  o r  double wal ls .  If they a r e  dou- 

b l e ,  the  outer  wa l l  i s  usual ly  t h i n  and membranous. In  young zygospo- 

r e s  t h e  ou te r  wal ls  a r e  continous with the  w a l l s  of the  gametangia. A s  

the  spores mature, the  gametangia genera l ly  d i s a p p e a r ,  leaving an open- 

ing  i n  t h e  ou te r  wall .  A continuous inner  w a l l  develops t h a t  complete- 

l y  occludes t h i s  opening, In  both zygospores and chlamydospores, the  

w a l l s  a r e  o f t en  formed from an i n d e f i n i t e  number of t i g h t l y  fused lay-  

e r s .  True double wal ls  a r e  genera l ly  d i s t i n c t  and e a s i l y  dist inguisha-  

b l e  from such laminate walls .  The o i l  globules contained i n  zygospores 

a re  usual ly  smaller  and much more uniform i n  s i z e  than those i n  chla- 

mydospores . 

One species  E. Zacti fzua has been shown t o  form ectomycorrhiza experi-  

mentally, and evidence from associa t ion  suggests t h a t  many o t h e ~ : .  

Endogone species a r e  ectomycorrhizal (Gerdemann & Trapp -1975).  

One species  recorded i n  S r i  Lanka. 

(2) E.  aZba. (Petch)  Gerdemann & Trappe, 

= ScZerocystis aZba Petch, Ceylon J. Sci .  Sec. A ,  Ann, Roy. 

Bot. Gard. Peradeniya, 9 : 322-323. 1925 

from Hakgala (Petch 1950) 

This species resembles Sczerocys t i s  coremwides Berk. 8 Broome 

i n  having small ovoid sporocarps aggregated and fused toge the r  i n  mas- 

ses .  However, t h e  spores appear t o  be  azygospores r a t h e r  than chlamy- 

dospores, and they a r e  d i s t r i b u t e d  a t  random within t h e  gleba.  No t r a -  

ces of gametangia a r e  evident from the  spores; however t h e  absence of 
. . .  



hyphal a t tachments  and t h e  spore  contents  cons i s t i ng  of  o i l  g lobules  of 

nea r ly  uniform s i z e  a r e  good evidence f o r  t h e i r  zygosporic na tu re .  This  

spec ies  i s  unusual i n  s e v e r a l  r e s p e c t s ,  It produces the  sma l l e s t  sporo- 

carps of any Endogone, and it is t h e  only  spec i e s  with sporocafps fu sed  

i n  masses. This  i s  t h e  only s p e c i e s  t h a t  has been found- in  a t r o p i c a l  

region.  

60 Gigaspora Gerdemann and Trappe 

The azygospores are, borne s i n g l y  i n  s o i l .  They a r e  l a r g e ,  gene- 

r a l l y  globose or  subglobbse, and ) bbrne te rmina l ly  on a )  bhlbous sus- 

pensor l i k e  c e l l .  A s l ende r  hypha usua l ly  extends from t h e  bulboussus-  

pensor t o  t h e  sp re .  The spore--walls a r e  continuous except f o r  a very 

sma l l  ocluded pore.  The spores  formed by members of t h i s  genus have 

been previous ly  c a l l e d  zygospores (Nicolson and Gerdemann 1968).  A l -  

though they resemble zygospores i n  many r e s p e c t s ,  they do not appear t o  

form from sexual  fu s ion  and hence regarded a s  zygospores (Gerdemonn 8 

Trappe 1974) ,  In  c o n t r a s t  t o  chlamydospores which 'germinate '  by reg- 

rowth of subtending hyphae, t h e  spores  produce germ ) tbbes d i r e c t l y  

through t h e  spore  w a l l  on t h e  base  r eg ion .  

The spec les  o f  t h i s  genus proauce a i s t i n c t i v e  v e s i c l e s  on co i l ed  

hyphae i n  t h e  s o i l .  They may r ep resen t  sporangia l  s t a g e s ,  These s t r u c -  

t u r e s  a r e  f i l l e d  wi th  o i l  g lobules  and t h e i r  func t ion  appears t o  be tem- 

porary  s t o r a g e  of food. The hyphae of t h e s e  spec i e s  have a type  of wou- 

nd h e a l i n g  t h a t  has not  been r epor t ed  f o r  any o the r  fungi  (Gerdemann 

1955). 

Gigaspora spec i e s  a r e  wocld wide i n  t h e i r  d i s t r i b u t i o n .  They 

produce endomycorrhizae wi th  a r b u s c u l e s ~ ~ e s i c l e s  w i th in  r o o t s  have been 

noted for--, one spec i e s .  Gigaspora spec i e s  a r e  l i k e l y  t o  be present  wher- 

ever  endomycorrhizal hos t s  occu r ,  i e  . c u l t i v a t e d  f i e l d s ,  n a t i v e  grass -  

lands and f o r e s t s .  



2 un iden t i f i ed  spec i e s  recorded from rubber  s o i l s  of S r i  Lanka dJaya- 

singhe -19782. 

61. Acaulospora Gerdemann 8 Trappe 

The azygospores of  t h i s  genus a r e  similar t o  t h o s e  of  Gigaspora 

sp. However, t hey  a r e  formed i n  a d i s t i n c t i v e  way, A l a r g e  thin-walled , 

v e s i c l e  with dense contents  i s  produced te rmina l ly  on a broad funnel-  

shaped hypha. Af t e r  t h e  v e s i c l e  reaches  i t s  maximm s i z e  the  azygos- 

pore buds l a t e r a l l y  from the  s t a l k ,  and t h e  contents  of t h e  v e s i c l e  a r e  

t r a n s f e r ~ e d  t o  t he  spore.  A s  t h e  spore  reaches i t s  mature s i z e ,  t h e  em- 

p t i e d  v e s i c l e  co l l apses ,  The v e s i c l e s  f r equen t ly  have dissappeared from 

spores  wet-sieved from so i1 , leaving  no evidence of t he  s p o r e s r  o r i g i n .  

Spore w a l l  is  very complex, Germ tubes a r e  produced from compart- 

ments ' with in  t h e  spores .  

Azygospore occur s i n g l y  i n  s o i l  and a r e  l i k e l y  t o  be  found.wher- 

ever  endomycorrhizal h o s t s  occur ,  The genus produces endomycorrhiza with 

a rbuscules  and v e s i c l e s  . 

3 spec i e s  recorded from S r i  Lanka. 

( i )  A. Zaevis Gerdemann 8 Trappe from rubber  s o i l s  CJayasinghe 1978J 

2 un iden t i f i ed  spec i e s  recorded f r o m  rubber s o i l s  (Jayasinghe X9 78)  

62 .  Glomus Tulsane & Tulsane 

Some spec i e s  a r e  known only from sporocarps w h i l e  o thers  produce 

loose spen c l u s t e r s  of spores  and i s o l a t e d  s i n g l e  spores  a s  we l l  a s  sp- 

orddgfips. One v a r i e t y  of  GZoms macrocarpus Tul.  & Tul,  i s  known only 

t o  form s i n g l e  spores .  



Chlamydospores a r e  borne on u n d i f f e r e n t i a t e d  non-gametangial 

hyphae . Spores a r e  gene ra l l y  t e r m i n a l ;  however i n t e r c a l a r y  spores  and 

spo re s  wi th  more than  one b a s a l  attachment sometimes occur ,  The spore 

wa l l s  may be  s i n g l e  o r  double. Mature spores  conta in  o i l  d rop le t s  t h a t  

a r e  h igh ly  v a r i a b l e  i n  s i z e .  A t  ma tu r i t y ,  spore  conten ts  a r e  separa ted  

from a t t ached  hyphae by a  septum o r  occluded by spore w a l l  th ickening .  

Chlamydospores a r e  formed i n  sporocarps ,  r o o t s  o r  f r e e  i n  s o i l .  They 

a r e  g e n e r a l l y  hypogeous, Chlamydospore germinat ion i n  a l l  spec i e s  i n  

which it h a s  been observed i s  by renewed growth from subtending hyphae. 

Smaller  spo re s  occas iona l ly  form w i t h i n  chlamydospores, In  one spec i e s  

G. radiatus (Thaxter )  Gerd, & Trappe, t h e  chlamydospores usua l ly  f i l l  

w i th  g l e b a l  hyphae. ; 

The genus Rhizophagus i s  regarded as  a probable  synonym of 

GZomus (Gerd. & Trappe 19 7 4 ) .  

G Z o m  s p e c i e s  are g e n e r a l l y  a s soc i a t ed  with endomycorrhizae 

which produce bo th  v e s i c l e s  and a rbuscu le s ,  I t  occurs on nea r ly  a l l  

crop p l a n t s ,  ornamentals and wi ld  herbaceous p l a n t s  a s  w e l l  a s  many sh- 

rubs  and t r e e s .  GZoms spec i e s  a r e  found i n  moist  h a b i t a t s  i n  na ture .  

They may i n  f a c t  b e  t h e  most common of a l l  so i l -borne  fungi .  1 6  spec ies  

recorded i n  S r i  Lanka. 

(i) G. f a s c i c u ~ t u s  (Thexter  sensu  Gerd, ) Gerd, 8 Trappe, 

= Endogone macrocarpa f .  media Tul 8 Tul,  

f ung i  Hypogaei, P. 182.  1851 

Endogone fascieuZata Thaxter  , Proc. Am. Acad. Ar t s ,  Sc i  5 7  : 

308 - 309 1922 Emend. Gerdemann, Mycologia 57 : 562-575 1965 

= Endogone arenacea ~ h e x t e r  , Proc : Am, Acad. Arts. Sc i  

57  : 317. 1922 



= Rhizophagites butLori Rosend, B u l l ,  Torrey Bot. Club 

70 : 131,  1943 

recorded from rubber  s o i l s  of S r i  Lanka - Jayasinghe 1978 

( i i )  C. fragi Zis (Berk. & Brooms ) Trappe & Gerd. Comb, Nov. 

= Paxrocoty Zis f rag i z i s  Berk 3 Brooms, 

J. Linn. Soc. Lond. 14  1 3 7 ,  1875 

This  i s  known only from t h e  type c o l l e c t i o n  from Ceylon 

(Pe tch  195C) 

( i i i )  G. ~ U Z V U S  (Berk. & Broomo) Trappe 8 Gerd, Comb. Nov. 

. = Pauro co t y z i s  fuzva Berk.8 Broomo) 

J. Linn,  Soc. Lond. (~Bot )  1 4  : 137,  1875 

= Endogone fuZva (Berk. & Broomo) 

P a t .  Bu l l  . Soc. Mycal. France 19 : 341. 1903 

= Endogone moeZZeri Hennings, Hedwigiar 36 : 211 . 1897 

= Endogone ZignicoZa Pa t .  Bu l l .  Soc. Mycol. France. 18  :183 

1902 

from (Pe t ch  1950) 

from rubber  s o i l s  of S r i  Lanka ( Jayas inghe  1978) 

( iv) G. macrocarpus v a r  . macrocarpa Tul & Tul  

= Endogone marcrocarpa (Tu l  8 Tu l )  

Tul  & Tul ,  f u n g i  Hypogear. p .  182 1851 

= Elzdogone aus t ra l i s  Berk i n  Hook, Bot ,  Antarc t ,  voy. 

3 : 282, 1860 

= Paxrocoty Zis fuZva- v a r  : zae l and ica  cooke , G r e v i l l e a  

8 : 59. 1879 

= Endogons ve r s i f ome  k a r s t .  Hedwigia 23 : 39. 1884 

= Endogone pampaloniana Bacc., N .  Giorn. Bot. I t a l  p t .  

2.10 : 79 1903 

= Endogone tenebrosa Thaxter ,  Proc. Am. Acad. A r t s .  

Sc. 57 : 314, 1922 



= Endogone guttaZata f i s c h e r ,  Schwkiz, Z .  P i l z  kunde 

1 :  85-87 1923 

= Endogone nuda,  etch. ceylon J ,  Sc i .  Soc, A.  Am Roy, Bot 

Gard. Peradeniya 9  ; 322 . 1925 

from Hakgala @etch  1950)  - 

from rubber  s o i l s  ( Jayas inghe  1978) 

(v) G ,  m i c r o c q u s  T u l ,  & Tul,  

= Endogone microca~pa (Tu l  & Tul ) Tul & Tul,  , Fungi Hypogae , 
P. 182. 1851  

= Endogone negzecta Rodway, Proc,  Roy, Soc, Tasmania 1917 ; 

107, 1918 

from rubber  s o i l s  i n  S r i  Lanka C ~ a ~ a s i n g h e  1978) 

(Ti-) G. mosseae CNicol, & Gerd. ) Gerd. & Trappe, comb. nov. 

= Endogone mosseae Nicol  & Gerd. Mycolagia 60 ; 314 Y 315 

1968 

from rubber  s o i l s  o f  S r i  Lanka ( Jayas inghe  1978) 

1 0  Unident i f ied  s p e c i e s  recorded  from t h e  rubber  s o i l s  of S r i  

Lanka ( Jayasinghe 19 78 ) 

6 3 S c l e r o c y s t i s  Berk, & Br, 

Chlamy dospores a r ranged  s i d e  by s i d e  i n  a s i n g l e  l a y e r ,  elonga- 

t e  r a d i a t i n g  out  from a  c e n t r a l  p lexus  of hyphae. A s  a  chlarnydosporic 

genus, ScZerocystis d i f f e r s  from GZoms only i n  having i t s  spores  a r -  

ranged i n  a  s i n g l e  o r d e r l y  l a y e r  around a  c e n t r a l  spore- f ree  p lexus .  

Probably a l l  ScZerocystis s p e c i e s  form v e s i c u l a r  a rbuscular  mycor- 

r h i z a e .  (Gerdemann and Trappe 1974) 

5 u n i d e n t i f i e d  s p e c i e s  recorded i n  t h e  rubber  s o i l s  i n  S r i  Lanka 
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