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ABSTRACT
Froin the ixlsling tiotSc n d  Indlgtnont pepBlstlon* ol Htvot bn tllln t it u. Mr. dt Jin.) 
MhiII. Arg. feir inalt*stirlli clunts (CT 1, Ch 2, RRI117 . RRII 3S) wart idaatified. Aneng tkue. 
datailatf stadlis an two cionat(Ch 2 and RRII 35) ar« raportal In Ch 2 tliira ia ao ihnomaNty 
la tha uiarnal morphology ot lha llowar. But In RRII 35 lha mala tiowara fall by abaelstloR and 
do not attain tali matority, and tvan ttarlia pollan grain* wara abiani- Prollfaralion and persisttnca 
o{ tapttam wara notad in Cb 2 iiut in tiia control, complatt deganaratlon waa notad. SEM aiadiot 
abowad tbai txina ernamaBtation it parfact and anllornt in tha eanlroi wha/eai In slarlla pollan 
iralnt axlna azhlbltad abarrant pattarn.

Uplo lha tomation ol tatrads. meioais In mittospora moihai calls waa normal both in Ch
2 and RRil 35, aa In Ibt control dona. SBbsaqnenly, complete daganaration ol cytoplaam and 
naclai wat noted In mali>starlle clones reaulling in ttariiity. Mala*Bi«rlle cionai having geod 
freit-sat have potentiei in hybrid seed piodoctlon,
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INTRODUCTION

The Para rubber Uee, Hevea b ns ilie tis is  (W iltd . 
ex Adr. de Juss.) M uefl. Arg. beionging lo  the fam ily 
Euphorbiaceae is  m oaoecious. The male flowers are 
la r more numerous than the female flowers w hich are 
lim ited  and restricted lo  the tip  o f the panicles as 
w e ll as its m ajor branches. Male s te rility  is  o f utmost 
importance in any fie ld crop especia lly for the production 
of hybrid seeds. Spontaneous male s te rility  in this 
crop has been reported in clone PR 104 (Ramaei 
1935}, GT 1 (M ajum der 1964; Leconte and Nicolas 
198S; Saiaswathy Amma et a l. 1986) and RRII ^7 
(Annamma et a l. 1960; Sarawathy Amma et al. 1990). 
The details o t male s te r ility  in two clones -  Ch 2 
and RRII 35 •  a ie reported for the firs t time in  the 
present paper.

fk^ETERIALS AND METHODS

Ftower development and m o ^ h o lo s y  were studied 
in two male s te rile  clones Ch 2 o f M alaysian orig in  
and RP.Il 35 o? Sndiar, o rig in  a lcng w ith  a male fertile  
con tro l clone G 1 1 (O rig in ; M alaysia) from  the in itia tion  
o f flower to  m aturation. Young male flow ers fixed

in m odified Carnoy's flu id  (1:1 ;3 Chloroform : acetic 
acid and ethyl alcohoO and were transferred to acetic- 
atcot^ol (1 :3 ) after 24  hrs. S tam inal co lum ns wete 
dissected out and staioed overnight in 2 per c m : 
acetocarmine. Preparations were made in 45 per cent 
acetic acid and observations were talcen from temporary 
mounts. P o llens ta inab ilily  was assessed in acetccarminfr- 
glycerol mixture (1:1). For t ie  studies on microsporogenssis 
young male flower Aere fixed in  acetic a lcohol 
(1:3), preserved in  70% a lcoho l after 24 hours o l 
fixation, de-hydrated and embedded in paraffin (Johansen. 
1940). Transverse seria l sections were taken at 1 0 ^  
thickness, stained w ith  salranine and la s t green and 
slides prepared fo llow ing  routine m icrotechniques. A* 
various stages of development the radial diameter ot 
the tapetum was recorded.

SEM studies were also carried out tor w h ich 
acetolysed pollen gra ins were placed on a p iece o f 
adhesive tape attached to  an a lum inium  stub and the 
samples sputter coated w ith g o id ^ to  a thickness of 
200A. Observations were recorded w ith a JEOL-JSM 
35 C Sca~:,ing E lection  M>cros\:ope and photog iaphs 
were taken at 2000 x  and 6000 x. Five samples 
were observed from each clone.
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RESULTS AND DISCUSSION

The m ale -ste rile  clones Ch 2, RRIl 35 and 
the con tro l G1 are a ll orlet selections. Ttie m orphology 
o f flow ers o f the male sten'fe clone Ch 2  antf that 
of the fertile c lone is  apparently normal. There are 
fu lly  developed perianth and ten anttiers in  both. But 
in  Ch 2, partia l dehiscence of anthe; was otoerved. 
Male s te r ility  in  Ch 2 can on ly  be detected alter 
m icroscop ica l exam ination o f anther. The male flowers 
in RRIl 35 do -not attain normal m aturity. They are 
reduced in  size and fa ll by abscission. The perianth 
is  lig h t ye llow  In co lour and flowers do not open. 
Even though RRIl 35 and Ch 2 are to ta lly  m ale-sterile, 
norm al fru it  set is  observed indfcafing ^ f l  female 
fe rtility .

Pollen s ta in ab ilily  o l Ihese clones had shown 
that the contro l clone G 1 1 showed 95 per cent stainable 
po llen. But the s te rile  clones were devoid o i stainable 
pollen and furthermore, even sterile  po llen  grains were 
to ta lly  absent in  RRIl 35. But in Ch 2 on ly a few 
sterile  pollen gra ins were seen.

The m icfosporogenesfs In fertile  and sterile 
anthers vrere a lm ost normal. The on iy difference noted 
was in the behaviour o l tapetum. In the fe rtile  anthers 
after the d iffe rentia tion o f m icrospores, the tapetal 
ce lls  degenerated and in. the fu lly  mature anther there 
was no trace of tapetum (F ig.3). But the tapetal cells 
in  the sterile anthers persisted and pro liferated. The 
radia l diameter o f tapetum of the fe rtile  anther and 
s te rile  anther showed wide variations. In the control 
the maximum w id th  of tapetum was 8pm and that 
o f the sferiie clone Cfr 2. 25^m.

Detailed observations on meiosis d id  not indicate 
any abnorm alilies. However, after the form ation ol 
tetrads, there was degeneration o l cytoplasm and nuclei 
resulting in  s te rility . In RRIl 35 due to complete 
degeneration not even a s ing le  sterile  pollen grain 
cou ld  be observed.

SEM studies o l the pollen grains from the 
con tro l clone 61 t  ;>i:owed that the dev(..opment of 
germ pores and exine ornamentation was perlect and

uniform . The pore development in the sterile  pollen 
grain showed abnorm alities and exine ornamentation 
exhibited more or less an aberrant pattern.

The present fin d ing s  o f the association o f 
abnormal tapetal activ ity , w ith  the abortion o f pollen 
gra in, had been reported In other crops a lso (Alam 
and Sanda) 1967; Kau) and Sfrigh, 1966,- Kau),1986}. 
The tapetal ce lls  were found to  be thicker in  Ch.
2 . The fa ilure of the tapetal ce lls  to  disintegrate 
causes, in  turn, a fa ilu re  in  making available vital 
substances to  m icrospores fo r the ir development into 
v iable pollen grains. Premature vacuola lion of the 
tapetal ce lls  is  a universal feature indicating male 
sten 'lify(f^op-H arrison td/'2). Mafesterllily(Ma]umder,1964; 
Leconleand Nicolas. 19B5) and manifestation of cytoplasmic 
male s te rility  (Saraswathy Amma e l al. 1988) were 
reported in  clone 6T  1.

Investigations on the development of irregular 
pollen have shown typical exine development in reduced, 
unreduced and tetrakaryotic ce lls  as w ell as in atypical 
and abortive spores (Rogers and Harris, 1969; Hesiop- 
Harrison, 1966; Tara and Nam boodiri, 1974). Exine 
formed around nonfurtctionaf poilen gra in w ilh  de­
generating nuclei may exh ib it normal s tratifica tion but 
more or less o f aberrant gross pattern. In H. brasiliensis 

also exine ornamentaion was noted in  the sterile pollen 
grains but pattern was d iffe re n t. The exine ornamentation 
was no l complete as in the case o f stainable poilen 
grains.

Male s te rility  provides a strong outbreeding 
mechanism leading to the release o f locked up genetic 
variab ility . Since these two male s te rile  clones have 
normal fru it set, they can be considered lo r incorporation 
in breeding gardens lo r  the production o f hybrid seeds. 
Further work on the genetics of male s te rility  is  in 
progress.
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