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H c te ro ih a ll ism  h as  b een  t '.cm o n sira ied  in  In d ia n  iso la tes o f  Phytophthora meadii fro m  ru b b e r . 
T h ir ty - tw o  iso la tes w e re  m a tin g  ty p e  A ,, 24  w ere  A^, 2 w e re  h o m o th a llic  a n d  4 s te rile .

A bnorm al le a f fall cau sed  by Phytophthora  sp p . is 
a very se rio u s  d isease  o f  ru b b e r  in  In d ia , a n d  fo u r 
taxa a re  re p o r te d  as c a u s in g  th e  d isease . In  S o u th  
India th e  p a th o g e n  w as id en tified  as Phytophthora  
meadii b y  M cR ac  ( 1 9 1 9 ). L a te r ,  F e tc h  su g g es ted  
that tw o  spec ies o f  Phytophthora^ P. faberi (sy n o n y ­
mous w ith  P. pahnii’ora) a iu l P. meadii^ w ere 
involved (F e tc h , 1 9 2 1 ), a n d  he  w as o f  th e  o p in io n  
that th e  d am ag e cau sed  b y  P. meadii w as g re a te r  
‘■■n th a t  cau sed  b y  P .fa b e r i. S tu d ie s  c a rr ie d  o u t 

the R u b b e r  R esea rch  In s t i tu te  o f  In d ia  also 
showed th a t  b o th  P. palm ivora  a n d  P . meadii 
play an  im p o rta n t ro le  in  ca u s in g  th e  d isease  
{R am akrishnan & R a d h a k r ish n a  F iU ai, 1 9 6 1 ; 
T h an k am m a, G e o rg e  & G e o rg e , 1 9 6 8 ). S u b ­
sequently  Phytophthora uicotianae v ar. parasitica  
and P. botryosa w ere  re p o r te d  o n  ru b b e r  in  In d ia  
(T hom son  & G e o rg e , 1 9 7 6 , 19 8 0 ). P re s e n t s tu d ie s  
indicate chat P. meadii is th e  d o m in a n t species 
mainly re sp o n sib le  fo r a b n o rm a l le a f fall in  S o u th  
India.

O f th e  fo u r  laxa m e n tio n e d , P. palmiiKira, 
P. botryosa a n d  P. nicotianac var. parasitica  are  
hetero thallic  (A sh b y , 1 9 2 2 ; G a d d , 1 9 2 4 ; T u r n e r ,  
1960; Z e n im y e r c( 1 9 7 3 ; '>nznii, K u e p rak o n e  
& K am h an y ritl r i i iro u t; ,  1 9 7 8 ; S h e p h e rd , 1 9 7 9 ) 
while P. meadii is c o n s id e red  to  be h o m o th a llic  
{W aterhouse, 1 9 7 4 ). T h e  f re q u e n t fa ilu re  to  o b ta in

o o sp o re s  in  sing le  sp o ran g ia l c u ltu re s  o f  m any  
iso la tes o f  P. meadii led  to  th e  p re se n t s tu d y  o f  th e ir  
m a tin g  b eh av io u r.

Phytophthora  iso la tes  fo r th e  s tu d y  w ere  m ad e  
fro m  p e tio le  lesions o f  ru b b e r  leaves in fec ted  by  
ab n o rm a l lea f fall d isease . S ix ty - tw o  iso la tes w ere 
u s e d ; 50  ‘ reg io n a l ’ iso la tes , n u m b e re d  R 1 to  R  50 , 
m ad e  fro m  v ario u s p a r ts  o f  S o u th  In d ia , a n d  12 
‘ lo c a l’ iso la tes , n u m b e re d  L i  to  L 1 2 , co llec ted  
fro m  d iffe re n t p a r ts  o f  th e  e x p e rim en ta l s ta tio n  o f  
th e  R u b b e r  R esea rch  In s t i tu te  o f  In d ia . S in g le  
sp o ran g ia l c u ltu re s  o f  th e  ab o v e  iso la tes  w e re  m ad e  
an d  m a in ta in e d  o n  p o ta to  d e x tro se  ag a r s lan ts . 
‘ Iso la te  4 ’ a n d  ‘ iso la te  7 ’ fro m  th e  In s t i tu te ’s 
c u ltu re  co llec tio n  p ro d u c e d  o o sp o re s  in  ab u n d a n c e  
w h e n  in te r -c ro s s e d ;  th ey  w ere  u sed  as th e  
s ta n d a rd s  fo r th e  s tu d y . Iso la te  4  w as se n t to  C M I^ 
E n g la n d , a n d  id en tified  as P. meadii (A^ m a tin g  
g ro u p , IM I  2 6 9 7 5 7 ). Iso la te  7  b e lo n g ed  to  th e  A , 
g ro u p . A ll th e  62 Phytophthora  iso la tes in c lu d e d  in  
th e  s tu d y  w ere  m a ted  w ith  b o th  iso la tes 4  an d  7  an d  
ex am in ed  fo r th e ir  m a tin g  b eh a v io u r . F he p a irin g  
s tu d ie s  w e re  m ad e  in  P e tr i  d ish es  o f  c a rro t ex tra c t 
agar m ed iu m . E ach  iso la te  w as firs t in o cu la ted  
singly  o n  th e  m ed iu m  a n d  ex am in ed  fo r oospc re 
p ro d iiu lio n . li  o o sp o re s  w ere no i io rn icd  in sing le 
c u ltu re s  a f te r  10  d ay s, th e  iso la te  w as s lu d ie d  in 
p a ire d  c u ltu re . In o c u la  o f  th e  iso la te  u n d e r  te s t and



' I ' a b l c  1 . M a t i n g  b e h a v io u r  a n d  o o s p o r e  d ia m e te r  o f  '^ r c g io u a V  tso lc ifc s  o j  P .  in c m li i

O t)s p o re  tl ia m  (//m )

solale M ating group Average Range
R i A. 3 448 240--500
R 2 A, 3 5 5 0 2 2 0 - 5 0 0
R3 A, 3 4 1 6 22 0- 4R 0
R 4 3«-5« 3 0 0 -50-0
I<5 A., 39 22 26 0-50  0
R 6 A, 3 4 5 6 2 8 0 - 4 4 0
R ? A, 3 2 9 6 22-0 -4 4 0
R 8 A, 33-22 2 6 0 -4 4 0
R9 A, 3886 2 6 0 - 50-0
R to A.. 3600 26 0 42 0
R u A, 3 2 5 0 2 6 0 -4 0 0
R 12 A, 4 4 7 0 34-0 -6 2 0
R 13 A, 34-22 2 6 0 - 4 0 0
R 14 A 2 330 6 2 6 0 -4 0 0
R 15 A2 35-20 2 8 0 -4 0 0
R 16 A, 3 6 7 4 28-0-440
R 17 A, 34 6 4 2 8 0 -4 0 0
R 18 A, 31-72 2 8 0 -3 8 0
R 19 A. 36-82 2 8 0 - 5 2 0
R 20 A, 37-06 26-0 -4 6 0
R 2 I A, 4088 3 0 0 -6 0 0
R 22 A, 3 2 6 6 2 4 0 - 4 2 0
R 23 A, 3 7 1 2 2 8 0 - 6 4 0
R 24 A, 36-54 26-0 -4 6 0
R 25 A.. 3 48 4  . 28 0-44  0
R 20 A, 2874 24 0 36 0
R 27 A., 3644 28-0-46 0
R 28 A, 30-52 2 4 0 - 4 6 0
R 29 A,. 37-24 3 0 0 -5 0 0
R 10 A. 41 50 28 o - 4,| 0
R 3i A, 3 692 2H0 -4 4 0

*RB2 3 622 22 0^44 0

*R33 35-14 30-0 -400
R 34 A, 3 4 4 6 24-0 -400

R 35 A, 3400 2 8 0 -4 0 0
R 36 A.to 33 7« 26 0-42 0

R 37 A. 35-90 24 0-48 0
R 38 A, 3 3 7 0 2 4 0 - 4 4 0
R 39 A, 3990 30-0 -4 4 0
R 40 A, 3 3 6 4 2 6 0 -4 2 0
R 41 A, 3 262 26 0-42 0

1 ^ 4 2
tR 4 3

R 44 A. 39-94 3 0 0 - 5 2 0

tR 4 5
tR 4 6 A,

R 47 A, 32-36 26 0-44 0
tR 4 8 A,
*R49 A,
+R50 A.

late were m easured. 'I 'he pooled variance within is<»lates is
* O o s p o re s  fo rm e d  in  s in g le  c u l tu r e .  f  O o s p o re s  n o t  fo r m e d . ^  O o s p o re  m e a s u re m e n t  n o t recorded.



of isolate 4 or isolate 7 were placed 3 cm apart on 
the mcJiiini. I'hc culiiiie plates, where dual inotulaiioiis were nuule, were examined on the 
siNlh day ai'ter iiUK iihuii>n lor their mating 
behaviour and oospore production. Hased on 
oospore formation with either isolate 4 or isolate 7, 
the cultures were classified into A, or A.., mating 
groups. Mating hehaviour ol' llie isolates of each 
group was also studied by selecting sets of two 
isolates from each group at random and crossing 
them. I'en sets of such matings were done from 
cach group. Wherever oospore formation was not 
noticed the plates were examined again after ten 
days to confirm the absence of oospores. The size 
of the oospores was also recorded by measuring the 
diameter using a Visopan Lanameter. Oospore 
measurements were not recorded in tlie case of 4 
regional isolates and 12 local isolates.
The mating behaviour of the isolates was quite 

characteristic. Isolates which formed oospores 
ken mated with isolate 4 did not form oospores 
..non mated with isolate 7 and vice versa. In the 
case of complementary strains there was an 
attraction between the isolates. When isolates 
belonging to the same mating type were paired 
ihcre was repulsion between the isolates as iJ)ey 
grow and approached each other. Of ihe 50 regii>nal 
isolates smdied, 31 formed oospores with isolate 4 
and belonged to A, mating group, and 14 formed 
oospores with isolate 7 and belon'ged to the A.̂ 
mating group. 'Two isolates were homothallic, 
producing O i> s p o r e s  in single culture, anti 3 isolates 
did not form oospores either in single culture or 
when mated with any of the standard types 
(Table 1). Among the 12 ‘local’ isolates, 10 were 
A, and one (1.11) A,. (')ne isolate (L8) did not form 
oospores either in single culture or on pairing with 
ihe standard isolates. Isolates belonging to the 

group did not form oospores among them­
es.
Heterothallism in Phytophthora  isolates from 

rubber was first observed by Gadd (1924) (cf. 
Zentmyer et al.^ 1973). Two compatibility groups 
were distinguished among isolates of P. palm ivora  
in Sri Lanka (Sachuthananthavale, 1963) but these 
isolates were later reported to include cultures of 
P. meadii (Peries & Dantanarayana, 1965). Sexual 
compatibility studies have been carried out in India 
between P. meadii and P. palm ivora  (Thankamma 
& Radhakrishna Pillai, 1970). In ihe present study 
it has been observed that P. meadii includes isolates 
which are homothallic as well as heterothallic, the 
latter bi ing more common. Among the ‘regional’ 
isolates A, mating group was observed to be 
preJoininaut, while among the ‘local’ isolates Â  
was predominatil. The presence of two mating 
groups in P. meadii in South India and their

presence in the same locality provide ample chances 
for hybridization in nature and formation of new 
strains. 'I’his possibility is further supported bj 
observations on oospoie formation in nature on 
infected plant parts of the rubber tree and their 
germination (George & Thomson, 1975). Even 
interspecific hybridization and germination of 
oospt)res thus formed have been noticed among 
Phytophthora  isolates aifeciing rubber ("I'hank- 
amma, 1969; Thankamma & Radhakrishna Pillai, 
1970), The variation in the size of oospores formed 
in matings of different combinations (Table 1) also 
suggests that the mating groups play a role in 
the variation observed within the species ol 
Phytophthora.
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O B S E R V A T I O N S  O N  M A R I N E  F U N G I  I N  S I N G A P O R E  A N D  P E N A N G
( M A L A Y S I A )

UY T . K . T A N
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F iv e  m a rin e  h ig h e r  fu n g i, A n ip lo d era  chesapeakensisy C lavariopsis bulbosa, C orolhspora intcr- 
ntrdia^ L i^n ico la  Injif^irostris niid N ia  tiihrissa a rc  re p o rte d  fro m  S in g ap o re  an d  Penang 
fMulnysia) .

I ’h e  m y co g eo g rap h ica l d is tr ib u tio n  o f  m a rin e  fu n g i 
m ay  b e  ca te g o rize d  in to  five litto ra l x ones, n am ely  
arc t ic, te m p e ra te , suhtr<^piciil, tro p ica l a n d  a n ta rc tic  
CHuj-’hcfi, 1 9 7 4 ). D a t a o n  g eo g rap h ica l d is tr ib u tio n , 
h o v .ev e rj a re  sca rce  a n d  in c o m p le te , w ith  m o s t 
co llec tio n s  h av in g  b een  c e n tre d  in  E u ro p e  a n d  
N o r th  A m erica  (K o h lm e y e r , 1 9 8 3 ). C o m p ara tiv e ly  
little  in fo rm a tio n  o n  th e  o c c u rre n c e  o f  m arin e  fung i 

Ip^Tn th e  tro p ic s  is av a ilab le  a n d  m u c h  less so  a ro u n d  
S in g a p o re , an  is lan d  s i tu a te d  2 0 ' n o r th  o f  th e  
E q u a to r  betvyeen th e  In d ia n  O cean  a n d  th e  S o u th  
C h in a  Sea.

In  M ay  1 9 8 4 , in te r t id a l  sa n d  sam p les  w ere 
co llec ted  fro m  th e  E as t C o as t P a rk  a n d  C h an g i in  
S in g a p o re  a n d  b a ited  in  th e  la b o ra to ry  w ith  p ieces 
o f  s te riliz e d  balsa  w o o d , fe a th e r  a n d  c o tto n  c lo th . 
W a sh e d -u p  b each  d e b r is  w as a lso  co llec ted  fo r 
in c u b a tio n  (K o h lm e y e r  & K o h lm e y e r , 1 9 7 9 ). 
In te r t id a l  san d  sam p les  w e re  a lso  co llec ted  from  
B atii F e r r in g h i  b each  in  P e n a n g  (a b o u t 7 7 4  km  
n o r th  o f  S in g a p o re ) an d  b ro u g h t  b ack  to  S in g a p o re  
fo r l -'>iting. O b se rv a tio n s  o f  th e  b a its  a n d  in c u b a te d  
d e b r is  sh o w ed  th e  p re sen ce  o f  five spec ies o f  m arin e  
fun^ii.

A n ip to d era  chesapeakensis S h e a re r  & M ille r . 
F ro iti S in g a p o re  (C 'hang i), o n  tw ig s  co llec ted  from  
a m an g ro v e  sw am p . I Ik* im nuTsccl j»rc*yisli hrj jwii

p e r ith e c ia  w ere  d e te c te d  by  th e  vvhiiCs tiny
* r ib b o n s  ’ o f  asco sp o res  oozing  from  the  ostiolcs. In 
th e  tro p ic s , th is  fu n g u s  h as  bceti repo tted  (roin 
C e n tra l  A m erica  (Heli>^e) an d  from  Sri 1 -anka in jIr’ 
In d ia n  O c ean  (K o h lm ey e r, 19 8 4 ).

C lavariopsis bulbosa A nastasiou . Observed 
in c u b a te d  w a sh e d -u p  u n id en tif ied  leaves on Sinjj;’. 
p o re  b each  (H ast C oast P ark ). T h e  teleomi'tpli, 
C o ro lhspora  pttichella, h as  been  observed in i 
(K o h lm e y e r & K o h lm ey er , 19 7 9 ) and Sri 
(K o c h , 19 8 2 ) in  th e  In d ia n  O cean , the P h ilipp inn  
(G a c u ta n  & U y en co , 19 8 3 ) and  Hong Knim 
(V rijm o ed , H o d g ck iss  & 'I 'h ro w er, 1982 ' in the 
S o u th  C h in a  S ea, a n d  in  T h a ila n d  (Kohlmcvi’r, 
19 8 4 ).

C oro lhspora  in term edia  I . S ch m id t. From Sii.^;! 
p o re  (C h an g i)  an d  P er.ang. T h e  black asccHarps 
w ere  a b u n d a n tly  fo rm ed  on  w ood and C(ntim b:Mts 
on  san d  g ra in s  a n d  in cu b a ted  w ashed-up ‘rrilh;?' 
co rd s . K o h lm e y e r & K o h lm ey er ( 197Q) tli 
A tla n tic  O cean  a n d  the  B altic Sea as thi di ' t n 
b u tio n  ran g e  o f  th is  species. N o t muci j  is kn'nu> "I 
its o c c u rre n c e  in  th is  p a r t  o f the tropics.

Lign ico la  longirostris (C ribb  Si Crlhb) Kohlrn 
T h e  brow n long-necked ascocarps v.crc alnindw’f 
on incubated  w ashed-up  twigs colkctc-l ff'rn 
S ingapoio  {(1iaii}*i). I'liis spccics In- M '? 5'<


