Smiknov, a. 1. (1955). The cffeci ol nicchanical agitation
ai tlilVcronl pcrioiis <irilcvclopnicr.i on cgj's of autumn
cluim saliimij. ((hiiorltviu/nis k\i,i W ;jlh.), Doklady
Ak,.uLfnii Niiuk SSSH J05, 873-S76.

Smuh,s. N., Armstrong, R. A. & Kimmisr, J. J. (1984).
Influence of environmental factors on zoospores of
Suf>roU'i’niii dicliiui. I'ninsaciions of ihc liriiish Myco-

Stuiiiy 82, 113 421.
li. W. & W. ti. (i9¢7). SiaiiMicul
Methods. 6th cdn. Ames: lowa State University Press.

Taussky,H. H. & Shorr, E. (1953). Amicro-colorimetric
method for the determination ofinorganic phosphorus.
Journal of Biolofiical Chcmisiry 202, 675- 685.

W illoughby,L. 0 .(1978). Saprolcgniasofsalmonid fish
in Windermere: a critical analysis. Journal of Fish
Diseases i, 51-67.

W illoughby, L. G. & Pickering, A. D. (1977). Viable
Saprolegniaceae spores on the epidermis of the

OCCAJRRKNCE OF TWO MATING GROUPS

ADSING AHNORMAI. Li-:Al- I-Al.l.

OISIiASIi OF KUHHF.R

salmonid fish Salmo truiia and Suhtilinus ulpinus.
Transactions of the British Mycolo”ical Society 68.
91-95-

WILILOUGIillY, L. G., McCiKOHY, C. H. & PICKtUINAJ,
A. D. (1983). Zoospore germination of Saprolcgnia
pathogenic to fish. Transactionsofthe British Mycological
Society 80, 421-435.

winNickl, A. ItAKTia.,, R. & r,OrY(zmi> K. ('1068).
'i hc cilcci ol iciiipcrauirc oti ihu uptiikc oi wijier by
the egg and on hardening oi ihe egg membranes tn
the rainbow trout Salmo gairdneri. Zoologica Poloniae
18, 431- 438.

Woi.KE, R. E. (1975). Pathology of bacteria and fungal
disease aifecting fish. In 'Jhc Patholof'y of I'ishcs Ced.
W. E. Ribelin & (i. Migaki), pp. 33-116. Wisconsin:
University of Wisconsin Press.

Yemm, E. L. &Cocking, E. Cc. (1955). Determination of
amino acids with ninhydrin. Analyst 80, 209- 213.

IN PHYTOPHTHORA MEADII
IN SOUTIJ INDIA

BY V. K. RAJALAKSHMY, ANNAKUTTY JOSEPH AND SHEBA ARTHASSERY
Rubber Rcscurch Institute® KottayatUy India

Hcteroihallism has been t'.cmonsiraied in Indian isolates of Phytophthora meadii from rubber.
Thirty-two isolates were mating type A,, 24 were A®, 2 were homothallic and 4 sterile.

Abnormal leaf fall caused by Phytophthora spp. is
avery serious disease of rubber in India, and four
taxa are reported as causing the disease. In South
India the pathogen was identified as Phytophthora
meadii by McRac (1919). Later, Fetch suggested
that two species of Phytophthora” P.faberi (synony-
mous with P. pahnii’ora) aiul P. meadii® were
involved (Fetch, 1921), and he was of the opinion
that the damage caused by P. meadii was greater
‘mmn that caused by P.faberi. Studies carried out

the Rubber Research Institute of India also
showed that both P. palmivora and P. meadii

play an important role in causing the disease
{Ramakrishnan & Radhakrishna FiUai, 1961;
Thankamma, George & George, 1968). Sub-

sequently Phytophthora uicotianae var. parasitica
and P. botryosa were reported on rubber in India
(Thomson & George, 1976, 1980). Present studies
indicate chat P. meadii is the dominant species
mainly responsible for abnormal leaf fall in South
India.

Of the four laxa mentioned, P. palmiiKira,
P. botryosa and P. nicotianac var. parasitica are
heterothallic (Ashby, 1922; Gadd, 1924; Turner,
1960; Zenimyer c( 1973; '>nznii, Kueprakone
& Kamhanyritl riiirout;, 1978; Shepherd, 1979)
while P. meadii is considered to be homothallic
{Waterhouse, 1974). The frequent failure to obtain

oospores in single sporangial cultures of many
isolates of P. meadii led to the present study of their
mating behaviour.

Phytophthora isolates for the study were made
from petiole lesions of rubber leaves infected by
abnormal leaf fall disease. Sixty-two isolates were
used; 50 ‘regional ’ isolates, numbered R 1 to R 50,
made from various parts of South India, and 12
‘local’ isolates, numbered Li to L 12, collected
from different parts of the experimental station of
the Rubber Research Institute of India. Single
sporangial cultures ofthe above isolates were made
and maintained on potato dextrose agar slants.
‘Isolate 4’ and ‘isolate 7’ from the Institute’s
culture collection produced oospores in abundance
when inter-crossed; they were used as the
standards for the study. Isolate 4 was sent to CM I?
England, and identified as P. meadii (A® mating
group, IM1 269757). Isolate 7 belonged to the A,
group. All the 62 Phytophthora isolates included in
the study were mated with both isolates 4 and 7 and
examined for their mating behaviour. Fhe pairing
studies were made in Petri dishes of carrot extract
agar medium. Each isolate was first inoculated
singly on the medium and examined for oospc re
prodiiulion. li oospores were noi iornicd in single
cultures after 10 days, the isolate was sludied in
paired culture. Inocula of the isolate under test and



'l'ablc 1. M ating behaviour and oospore diameter of "*rcgiouaV tsolcifcs oj P. incmlii

Ot)spore tliam (//m)

solale  Mating group Average Range
Ri A. 3448 240--500
R2 A, 3550 220-500
R3 A, 3416 22 0-4RO
Ra 3«5« 300-50-0
1<5 A., 39 22 26 0-50 0
R6 A, 3456 280-440
R? A, 3296 220-440
R 8 A, 33-22 260-440
R9 A, 3886 260- 50-0
R to A. 3600 260 420
Ru A, 3250 260-400
R 12 A, 4470 34-0-620
R 13 A, 34-22 260-400
R14 A2 3306 260-400
R 15 A2 35-20 280-400
R 16 A, 3674 28-0-440
R 17 A, 3464 280-400
R 18 A, 31-72 280-380
R 19 A. 36-82 280-520
R 20 A, 37-06 26-0-460
R 21 A, 4088 300-600
R 22 A, 3266 240-420
R 23 A, 3712 280-640
R 24 A, 36-54 26-0-460
R 25 A. 3484 . 28 0-44 0
R 20 A, 2874 240 360
R 27 A, 3644 28-0-46 0
R 28 A, 30-52 240-460
R 29 A. 37-24 300-500
R 10 A. 41 50 28 0-4,0
R 3i A, 3692 2H0-440

*RB2 3622 22 074 0

*R33 35-14 30-0-400
R 34 A, 3446 24-0-400
R 35 A, 3400 280-400
R 36 Ap 33 7« 26 0-42 0
R 37 A. 35-90 24 0-48 0
R 38 A, 3370 240-440
R 39 A, 3990 30-0-440
R 40 A, 3364 260-420
R 41 A, 3262 26 0-42 0

1742

tR43
R 44 A, 39-94 300-520

tR45

tR46 A,
R 47 A, 32-36 26 0-44 0

tR48 A,

*R49 A,

+R50 A.

late were measured. 'I'he pooled variance within is<»lates is
* Oospores formed in single culture. f Oospores not formed. A Oospore measurement not recorded.



of iokaie 4 or 1iolate 7 were placed 3cm goeart on
te ncdiiini. 1"hc adiiie plaes, where dal
rotulanonss were nulle, were examined on te
sih day ae iKihuen o teir mating
beheviour and oospore production. Hased on
oogoore formation wirth ertrer I0late 4 or iolate 7,
te auhtures were dessified INo A, or A, mating
gays. Mating hehaviour d” llie 1solates of each
grop was also studied by selectirg sets of two
olies from each group at random and arossing
them. 1"en sets of such matings were done fram
cah groyp. Wherever ocospore formation was not
roticd the plates were examined again after ten
cays to confirm the aosence of cospores. The si2
ofthe cospores was also recorded by measuring tre
diareter using a Visopan Lanameter. Oospore
measurements were not recorded in tie case of 4
The mating behaviour of tre IOlaies was quite
daadaistic. Iolates which formed ocospores
ken mated with =olate 4 did not form cospores
.o mated with iolate 7 and vice varsa. In tre
e of coplementary strairs there was an
atractin between the =lEes. When olaies
kelaging © the same mating type were paired
ae was reulsion between the 10lates as ey
grovand approached each otter. OF 1he 50 regiibral
oHies srdied, 31 formed ocospores with iokaie 4
ad belonged 0 A, mating group, and 14 formed
oogores with iolaie 7 and belon"gsd o the AN
mating grop. "Two olates were howothallic,
[]'CIiCirgObspores hsirgleajltue,aﬁSiSJlaEs
did not form cospores ertter in simgle aulture or
when mated with any of tre stadard types
(Table 1). Among the 12 “loal” isokies, 10 were
Aadone (LL1DA,. (e olate (L8)did not form
agores ertter insigle aulture or on pairimgwith
e stadard =0kies.  I0lates beloging o te
group did not form ocospores among them-

s

Hetexothallisn N Phytophthora 1Olaies from
ruder was fwst dosernved by Gadd (1924) (-
Zerttmyer et al.» 1973). Two conpatability grouos
vere distiguished among 1I0lales ofF P. palmivora
Nn31 Lanka (Saduthenanthavale, 1963)but these
sl were e reported © incluce auktures of
P. meadii (Feries & Dartanarayana, 1965). Sexual
aatabiliity studieshave been camiedaut in india
between P. meadii and P. palmivora (Thankamma
&Redhekrisna Allla, 1970). In ihe present study
ktesbeen dosenved thetP. meadii Includes 10lates
vhich are harothal lic as vell es reterottallic, the
Hia-bi ing more common. Among the ‘regioal”
s A, mating group was dosenved 1 be
predoinireut, while among tte “local” iolaies AN
ves prechmiratil. The presence of two mating
gs N P. meadii In South India and teir

presence Intresame loaAlityprovide anple dhances
for hybridization n nature and formatiaon of new
strars. “This possibility s further supported by
dssenvations on cospoie formation i rature on
infected plant parts of tre rudber tree and treir
gennlratlon (George & Thomson, 1975). BEven
hyoridization and germination of
cnsrt)res thus formed have been notacsd among
Phytophthora ISOlates arfeciing rubber ('1aie
amma, 1969; Thankamma & Radhekrishna Ala,
1970), The variatia in‘the sizzof formed
inmatings of differant conbinations (Table 1)alo
that the mating groups play a ke n
the \ariation dosernved within the goecies dl
Phytophthora.

The authors thank Dr M. R. Sethurgj, Dinuctor,
RRI11, for providing dl faalitiss for the study, and
Sri P.N. Radhakrishna FAilk, Joint Director

of Research, and Dr K. Jayarathnam, Deputy
Director, Pathology, for constructive aracisn of
ﬁ’emaruscrlpt "Hey alo thark Dr 1). ]. Stanps,
cwI, , linglad, for idatalyig many of tte
Phytophthora okes. “Tedmical assistae ren-
dered by Smt M. Jayadevi, Senior Scentafic
Assistat, sals gyreciated.
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OBSERVATIONS ON MARINE FUNGI IN SINGAPORE AND PENANG
(MALAYSIA)

uy T. K. TAN

Department of Botany”® National University of SingaporCi Kent RidgCy Singapore 051/

Five marine higher fungi, Aniplodera chesapeakensisy Clavariopsis bulbosa, Corolhspora intcr-
ntrdia® Li*nicola Injiffirostris niid Nia tiihrissa arc reported from Singapore and Penang

fMulnysia).

I '’he mycogeographical distribution of marine fungi
may be categorized into five littoral xones, namely
arctic, temperate, suhtr<”piciil, tropical and antarctic
CHuj-"hcfi, 1974). Dataon geographical distribution,
hov.everj are scarce and incomplete, with most
collections having been centred in Europe and
North America (Kohlmeyer, 1983). Comparatively
little information on the occurrence of marine fungi

IpATn the tropics is available and much less so around
Singapore, an island situated 20' north of the
Equator betvyeen the Indian Ocean and the South
China Sea.

In May 1984, intertidal sand samples were
collected from the East Coast Park and Changi in
Singapore and baited in the laboratory with pieces
of sterilized balsa wood, feather and cotton cloth.
W ashed-up beach debris was also collected for
incubation (Kohlmeyer & Kohlmeyer, 1979).
Intertidal sand samples were also collected from
Batii Ferringhi beach in Penang (about 774 km
north of Singapore) and brought back to Singapore
for | -'>iting. O bservations of the baits and incubated
debris showed the presence offive species ofmarine
fun”ii.

Aniptodera chesapeakensis Shearer & Miller.
Froiti Singapore (C'hangi), on twigs collected from
a mangrove swamp. | lk* imnuTsccl jsrc*yisli hrjjwii

perithecia were detected by the wvhiiCs tiny
*ribbons "ofascospores oozing from the ostiolcs. In
the tropics, this fungus has bceti repotted (roin
Central America (Heli>"e) and from Sri 1l-ankain jlr’
Indian Ocean (Kohlmeyer, 1984).

Clavariopsis bulbosa Anastasiou. Observed
incubated washed-up unidentified leaves on Sinjj;’
pore beach (Hast Coast Park). The teleomi'tpli,
Corolhspora pttichella, has been observed in i
(Kohlmeyer & Kohlmeyer, 1979) and Sri
(Koch, 1982) in the Indian Ocean, the Philippinn
(Gacutan & Uyenco, 1983) and Hong Knim
(Vrijmoed, Hodgckiss & 'lI'hrower, 1982' in the
South China Sea, and in Thailand (Kohlmcvi'r,
1984).

Corolhspora intermedia I. Schmidt. From Sii.";!
pore (Changi) and Per.ang. The black asccHarps
were abundantly formed on wood and C(ntim b:Mts
on sand grains and incubated washed-up ‘rrilh;?
cords. Kohlmeyer & Kohlmeyer (197Q) tli
Atlantic Ocean and the Baltic Sea as thi di'tn
bution range of this species. Not mucij is kn'nu> "I
its occurrence in this part of the tropics.

Lignicola longirostris (Cribb Si Crlhb) Kohlrn
The brown long-necked ascocarps v.crc alnindw’f
on incubated washed-up twigs colkctc-l1 ff'rn
Singapoio {(liaii}*i). [I'liis spccics In- M? XK



