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Souhrn 

A u t o H  s ledoval i  mo~nos t  mez i d ruhov~ho  kH~enl mezi  Corchorus olitorius L~NN. 
a C. sidoides F.  MUELL a C. capsularis LINN s C. sidoides F.  MUELL. 

1. U k o m b i n a c e  C. olitorius ~_ • C. sidoides ~ se zalo~tilo 29,4 ~o p lodh  a skli- 
zeno bylo  j en  20 ~o plodfi  z celkov6ho mno~s tv i .  V~techny sklizen~ p lody  b y l y  
steri]ni .  

2. U k o m b i n a c e  C. sidoides ~ • C. olitorius (~ se zakls  26,8 ~o plodd,  
z nich~ dozr~lo 9 ~o. J e d e n  sklizen~r p lod obsahova l  ta ro  s emena :  4 steri lni ,  9 6&s- 
teSn~t plns~ch a 4 z~eteln~i p ln~ s emena .  An i  j edno  z n ich  nebylo  kliSiv~. 

3. P~i k~i~enl C. capsularis ~_ • C. sidoides ~ a p~i rec iprok6m l ~ . e n i  se za- 
kl~dalo 31 ~ a 20 ~o plodfi,  z nich~ ~thdn~ pln~ nedozr~l .  

4. F y l o g e n e t i e k y  se t y ro  t~i s ledovan~ d r u h y  vz~jemn~ znaSn~ lihi. 

Summary 

1. In C. olitorius ~_ • C. sidoides ~, the pod set was 29.4 per cent and the 
percentage of pod harvested (out of the set pods) was 20 per cent. All harvested 
pods were empty. 

2. In  C. sidoides ~_ • C. olitorius ~, the pod set was 26.8 per cent and that  
9.0 per of the cent pods were harvested. The single harvested pod yielded the 
following types of seeds - -  4 empty  seeds, 9 partially full seeds and 4 appar- 
ently full seeds. The apparently full seeds were underweighed. All seeds were 
non-viable. 
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3. The pod sets in C. capsularis ~_ • C. sidoides (~ and in its reciprocal 
were 31 per cent and 20.0 per cent respectively. No pod remained till maturi ty.  

4. These three species are phylogenetically wide apart. 

Introduction 

Corchorus olitorius LINN. and C. capsularis LI•N. are the two cultivated 
jute species. Each species has a certain number  of desirable characters of 
its own. Several workers have tried to combine these desirable characters 
(industrial as well as agricultural) by  hybridization, but  all of them have 
failed. FINLOW (1917, 1921, 1923) first tried hybridization between these two 
species but  failed to get any hybrid. HOWARD (1924) confirmed this. ~)ATEL,  

GHOSE and DASGUPTA (1944) after at tempting seven different methods to 
hybridize these two species reported that  "often pods were obtained but  the 
seeds were not viable and well developed, being light in weight and pale col- 
oured". Ultimately they also failed to get any hybrid and concluded that  
these two species have different centres of origin and phylogenetically they 
are wide apart. ])ATTA (unpublished, a) carried on interspecifie hybridization 
between different types (both wild and cultivated) of these two species (C. oli- 
torius and C. capsularis) and between different wild species of Corchorus on 
an extensive and intensive scale for three consecutive years (1953--1955) to 
find out whether there is any seasonal difference. H e  observed pod setting 
in practically all the crosses but  the percentages of pod setting varied in 
different crosses including the reciprocal ones. Few seeds were obtained and 
they were of three types- -empty ,  partially full, and apparently normal-looking 
full seeds. The percentages of these three types of seeds varied in different 
crosses, even in reciprocals. A few apparently normal-looking full seeds were 
underweighed, when compared with the same number of selfed seeds from their  
respective female parents. This suggested the underdevelopment of the seed 
tissues of embryo and/or endosperm. All the seeds did not germinate in next  
s e a s o n s .  

As all the species of Corchorus (cf. Table 2 of DATTA, unpublished, a) were 
found to be cross-incompatible, the wild species from Australia (viz. C. si- 
doides F. MUELL.) was crossed with C. capsularis and C. olitorius with a view 
of getting any viable hybrid which can be used for bridge crossing to overcome 
the strong incompatibility barrier existing amongst the two cultivated jute 
species. 

Material and Methods 

Seeds of  Corchorus sidoides, a wild species  o f  ju te ,  were ob ta ined  b y  Sri R.  M. DATTA in 1957, 
pr ior  to t h e  j u t e  season  f r o m  Dr.  W.  HARTLEu Pr inc ipa l  P l a n t  I n t r o d u c t i o n  Officer,  C o m m o n -  
wea l t h  Scientif ic R e s e a r c h  Organ i sa t ion  (Divis ion o f  P l a n t  I n d u s t r y ) ,  Canberra ,  Aus t ra l i a .  T h e  
seeds  were sown  in pots .  The  p l an t s  f lowered f r o m  M a y  to October .  The  flowers gene ra l ly  open  
a t  9 to 9.30 A. M. a n d  close a t  1 to 1.30 P . M .  The  hap lo id  c h r o m o s o m e  n u m b e r  o f  th i s  species  
h a s  been  r epo r t ed  to  be s even  (BAsAK 1958), t h u s  t he  s a m e  as in t he  cu l t i va t ed  species.  
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Flowers  of  C. capsularis open  a t  a b o u t  
9 A. M�9 a n d  r e m a i n  open  for a b o u t  6 
hours .  F lowers  of  C. olitorius open  a t  7 
A. M. or a l i t t le  earl ier  a n d  r e m a i n  so for 
a b o u t  7 hours �9  

F lowers  were careful ly  e m a s c u l a t e d  
in the  p rev ious  a f t e rnoon  w i th  f inely 
po in t ed  loose s ter i l ised forceps  a n d  bagged  
wi th  ce l lophane  pape r  bags .  Much  care  
a n d  vigi lance are  needed  while emascu la -  
t i ng  smal le r  flowers o f  C. sidoides a n d  C. 
capsularis. The  n e x t  m o r n i n g  the  bags  
were r e m o v e d  a n d  af te r  careful ly  pol- 
l ina t ing  t he  e m a s c u l a t e d  flowers w i th  
pol len f rom the  des i red  pa ren t s ,  t h e y  
were i m m e d i a t e l y  bagged  a n d  labelled. 

One  week  af te r  pol l ina t ion  the  bags  
were r e m o v e d  a n d  records  were t a k e n  as  
to w h e t h e r  the  flowers h a d  se t  pods  or 
fal len in to  t he  bag.  E v e r y  set  pod  was  
labelled. E a c h  week  t he  set  pods  were 
checked  ind iv idua l ly  w h e t h e r  t h e y  were 
con t i nu ing  to grow or h a d  fal len off. I n  
these  crosses t he  n u m b e r  o f  flowers pol- 
l inated,  pods  se t  a n d  h a r v e s t e d  were re- 
corded.  The  cross pods  were h a r v e s t e d  
af te r  t h e y  m a t u r e d  fully�9 The  seeds  were 
e x t r a c t e d  pod-wise;  t h e y  were t h e n  clas- 
sifted as to full ,  pa r t i a l ly  full a n d  e m p t y  
(shrivelled) seeds  a n d  the i r  pe rcen tages  
were calculated�9 The  full seeds  w h e n  
ob t a ined  were weighed  a n d  c o m p a r e d  
wi th  the  weight  of  t he  s ame  n u m b e r  o f  
seeds  of  the i r  female  pa ren t s ,  t a k e n  
a t  r a n d o m  f rom the  bu lk  o f  selfed seeds.  

Results 

After crossing C. olitorius with 
C. sidoides it was observed that 
pod set was only 29.4 per cent 
and only 20 per cent of the set 
pods remained till maturity and 
were harvested. In case of C. 
sidoides • C. olitorius pod set 
was 26.8 per cent and 9.0 per 
cent of these pods were harvest- 
ed. In the former case, 2 pods 
matured in 25 days after crossing. 
They were very small in size and 
had no seed of any kind. In the 
latter cross one pod matured in 
41 days and contained all the 
three kinds of seeds. 
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In case of C. capsularis ~_ x C. sidoides (~ and C. sidoides 9_ x C. capsu- 
laris (~ the pod set were 31 per cent and 20-0 per cent respectively, but  no 
pod was finally harvested (cf. Table 1). 

I t  is evident from Table 1 that  the majori ty of the set pods failed to 
reach matur i ty  and shed during different stages of growth. Only in one case 
a seeded pod was obtained. 

The quality and quanti ty of seeds produced in that  single pod varied greatly. 
Full seeds from the cross pod were found to be less in weight than the cor- 
responding number of randomly selected selfed seeds of the maternal parent.  
All the seeds were separately sown in pots this year (April, 1958), but  they 
did not  germinate. 

The average number of ovules per pod and number of seeds per gramme of 
these species (when selfed) are given below for comparison. 

Specms Average number  of Number  of seeds 
ovules in a pod per g ramme 

C. capsularis 
C. olitorius 
C. sidoides 

50 
200 

55 

300 
500 

1893 

Discussion 

I t  has been observed by  DATTA (unpublished, a) and BA~IEmlI and DATTA 
(in press) that  in cross pollinated ovaries of both the species (C. olitorius 
and C. capsularis),  the rate of pollen tube growth down the styles is slower 
than that  in case of self-pollination. In both the cases of cross-pollinations, 
only the few uppermost ovules are found to be fertilized, while the lower 
ones are seen to be collapsed. DATTA (unpublished, a) first records tha t  
fertilization is in process in capsularis 9 x olitorius (~, at 2 days, and in oli- 
torius ~_ x capsularis ~ at 3- -4  days after pollination. In normal self-pollina- 
tions of both the species, fertilization is first noticed in embryo-sacs 6 hours 
after pollination and triple fusion after 10 hours (BANERJI, 1932). In the 
crosses between olitorius and capsularis BA~ERJI and DATTA (in press) have 
observed that  the fertilized egg maintains two distinct nucleoli of different 
sizes till 20 days and the zygote does not divide till this time. Even the gametic 
fusion is sometimes withheld and unburst  pollen tubes can be seen in  the 
micropyles of the crossed ovules till this period. Finally the production of  
underweighed, non-viable full seeds, partially full and empty  seeds clearly 
point out that  there are some sorts of difficulties in normal growth of embryo 
and/or endosperm. Apparently there is some disharmony between endosperm 
and embryo or any one or both of them with the maternal tissues, which 
ult imately leads to the production of non-viable seeds. 
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The main barriers to success in this interspecific hybridization are: (1) the 
inability of most of the pollen tubes to grow rapidly and fertilize a majori ty 
of the ovules, (2) the long delay in actual fertilization processes, and (3) the 
failure of the zygote to divi de early to form an embryo, if any, and (4) the failure 
of a few seeds thus produced to germinate. The last one is termed as "hybrid 
inviability" by STEBBINS (1950) and this strongest barrier is considered to be 
one of the most widespread factors in isolation of plant species. 

From these results it thus appears that  these species of the genus Cor- 
chorus, though having the same chromosome numbers, are phylogenetically 
so wide apart that  successful hybridization is well nigh impossible. Hybrid 
embryo-culture or crossed ovary culture with or without hormones should be 
tried to overcome this insurmountable genic incompatibility. 
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MemBu;aoBoe c~pen~Bau~e pacTenufi Corchorchus olitorius L. (auu~ C. G.) 
c C. sidoides F. MUEL~. ~ C. capsularis L. (aun~n D 154) 

c C. sidoides F. MUELL 

P. M. ~ A T T A  g C. H. ~ A H A  

OTD~eJI c ea~c~oro  XOS~IfiCTBa I~a~IhKaTTCKOFO y~nBepc~TeTa 

P e a m ~ e  

t .  H p ~  c~pen luBaHn~  C. olitorius 9- • C. sidoides ~; 3 a B ~ a b m a ~ o c b 2 9 , 4 %  nJio~oB ~ co- 
6pat io  ~l~JIO 3ii4iul, 2 0 %  nJIOjIOB OV KOJIHqecTBa 3aBff3aHHI, IX. Bce  coSpaHu~ie nno~ILi o x a a a -  
~ c L  nyCTblMm 

2. I I p n  cKpenI~Ba~u~ C. sidoides ~_ • C. olitorius ~ aaBaaLiBanocl,  2 6 , 8 %  naO~OB 
H 9 , 0 %  OT Koni~qecTBa n o c n e h n ~ x  coapeno .  OauH coSpal~n~fi  n n o a  c o ~ e p m a ~  c n e ~ y m m n c  
TI~III~I ceMgH: 4 IIyCT~X CeMeBH, 9 qaCTHqHO I~03]HhIX H 4 gBHO noJIHhIe ceMeHa. Bec  n o c n e ~ K ~ x  
fihigi H ~ e  HOpM~. H ~  oR~o ~3 n o ~ y q e ~ i x  CeMaH ue  6 ~ n o  m ~ a n e c n o c o S ~ M .  

3. H p ~  c n p e n l n n a u ~  C. capsularis ~- • C. sidoides ~ ~ u p n  p e ~ n n p o R ~ o ~  c n p e m ~ n a ~ n  
8ani~3hI~aJIoct, COOTBeTCTBettl~O 31 ~I 20 1]po~IeHTOB ~I3IO~OB. H ~  O ~ H  ~3 n ~ x  ~e  ~OCTHF 
nonffof i  3peJIOCT~. 

4. B ~ n o r e H e T ~ q e c R o M  OTHOIIIeHrIh Tpff ffCc~Ie~oBaHHh~X nlI~Ia CTOI:IT ; I aneno  ~ p y r  OT 
~ p y r a .  


