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SACKLER et al,16,1e present evidence indicative of a pre- 
natal  relationship between maternal thyroidai  imbalances 
and subsequent childhood schizophrenics. Psychologi- 
cally, THOMPSON 17 has reported tha t  prenatal  anxiety in 
laboratory animals increases the emotionali ty of progeny. 
KEELEY xs, similarly, noted tha t  aberrant endocrine ac- 
t iv i ty  in pregnant  females could possibly impair fetal 
response systems and influence postnatal behavior. Split- 
l i t ter techniques may  help to further define prenatal, 
maternal-fetM and postnatal, maternal-progeny relXtion- 
ships. In conclusion, the study demonstrated effects of 
maternal  isolation prior to and during pregnancy on de- 
velopmental  growth rates and body weights of the off- 
spring. These changes may have been in part  precipitated 
by catabolic effects of maternal  hyperadrenocorticalism 
on fetal metabolism. No change was noted in the fertility 
and fecundity of isolated mothers. 

Rdsumd. L'isolement prolong6 de souris femelles ralentit  
le d6veloppement et l 'augmentat ion de poids de leurs 

prog~nitures. Aucun effet n 'a  6t6 observ6 sur la fertilit6 
ou la f~condit$ maternelle. 
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Growth Response of Nodule  Bacteria to 
Phytohemogglutantn  

Since the discovery of blood agglutinising property of 
phytohemogglutanin (PHA) present in the seeds of 
Phaseolus vulgaris, quite an amount  of information has 
accumulated in regard to its nature, mode of action and 
occurrence. Most of the experiments so far conducted 
with P H A  have, however, been restricted to animal cells, 
particularly blood ceils. As the chief source of this sub- 
stance is legume seed 1, it would be of considerable interest 
to know the action of the substance on the nodule bacteria 
which are invariably present in intimate symbiotic as- 
sociation with the root system of these plants. Also, the 
action of P H A  on the growth and reproduction of bacteria 
in general is yet  to be studied. In this context  an a t tempt  
has been made firstly to study the action of chemically 
pure crystalline PHA and that  of crude aqueous seed 
extract  of P. vulgaris on the growth behaviour of Rhizo- 
bium ]aponicum and R. phaseoli. 

Materials and methods. The following 3 strains of 
RMzobium belonging to 3 different cross inoculation 
groups were used: B.U. 8, R. pkaseoli originally obtained 
from Australia and also re-isolated as pure culture from 
P. vulgaris; B.U. 1, R. ]aponicum isolated from P, aureus; 
B.U. 8/110, R. japonicum, received from U.S,A.D. as 
strain No. 110, a slow growing strain. 

Aqueous, crude seed extracts were prepared at 10°C 
from 20 g of seed of 2 varieties of P. vulgaris, the 'Red 
Rajmah '  and the white seeded 'Solan Selection'. After 
centrifugation at 2000 rpm the volume of the supernatant 
fraction'was made up to 1000 cm s with Y. W.-Mannitol 
broth. 1 ppm solution of crystalline P H A  in Y. W.- 
Mannitol was used. Out of these, 500 cm s of each sample 
was kept for 20 min at  15 Ib pressure to denature PHA. 
The remaining 500 cm s of each sample was rendered 
bacteria-free by passing it through a C. G. Jena filter 
No. 5. These were inoculated with equal volumes (2 cm 8) 
of bacterial suspension from t0 h old culture. The optical 
density of the broths were determined with a Heligere 
absorptiometer at  470 m/U. Direct cell count was also 

made with a haemocytometer  under a phase contrast  
microscope. 

Experimental results. The growth rates of any one strain 
of Rhizobium, determined from any one of these 2 
procedures followed, i,e. optical densi W measurements 
and direct ceil count coincided with each other. Growth 
curves were, therefore, prepared by plott ing growth rates 
against t ime factor (Figures 1, 2 and 3). The generation 

t i m e  was determined from the log period of the growth 
curves and is presented in the Table. 

The relative effects of seed extract  and pure crystalline 
PHA on growth rates have been indicated against normal 
growth curve of the 3 different strMns of Rhizobium in 
Figures 1, 2 and 3 respectively. 

Discussion. The results obtained from the above experi- 
ments clearly indicate that  crystalline PHA added to the 
non-nitrogenous medium decreased both the generation 
t ime and the lag phase. Consequently, both the magnitude 
and the duration of the log period were proportionately 
increased. PHA, therefore, is capable of inducing mito- 
genetic effect to Rhizobium ceils, similar to its effect on 
the Mood W.B.C. I t  is significant to note, however, tha t  
the relative responses to P H A  of the 3 different strains of 
Rhizobium, associated with the 3 different hosts, were 
different. These differences again were related to the 
relative amount  of P H A  present in the seeds of the 3 

Strain No. Generation time Normal 

with PHA 

B.U. I 1 h 25 rain I h 50 min 
B.U. 8 1 h 35 min I h 50 rain 

B,U. 8/110 1 h 29 min 2 h 

i I. E. LtEUER, Econ. bot. 18, 27 (1964). 
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hos ts .  The  l eas t  r e sponse  to  P H A  was  w i t h  -P. vulgaris, 
Rhizobium w h e r e  t h e  h o s t  seed c o n t a i n e d  t h e  h i g h e s t  
a m o u n t  of P H A .  Converse ly ,  r e sponse  to  P H A  was  
m a x i m u m  w i t h  t h e  Rhizobium of P .  aureus. Seeds of t h i s  
l a t t e r  species did  no t  c o n t a i n  P H A .  T h e  s o y b e a n  Rhizo- 
bium was i n t e r m e d i a t e  in  i t s  response ,  as s o y b e a n  seeds  
are  r e p o r t e d  to  c o n t a i n  on ly  a sma l l e r  a m o u n t  of P H A  2,8. 
Therefore ,  t he  d i f f e ren t i a l  r e sponse  of t h e  3 R h i z o b i a l  
s t r a i n s  to  P H A  d e p e n d e d  u p o n  t h e  degree  of t o l e rance  
a c h i e v e d  b y  t h e  R h i z o b i a l  cells in  n a t u r e  to  d i f f e ren t  k inds  
of h o s t  cells. Such  para l l e l  r e l a t i o n s h i p  is t o  b e  f o u n d  
b e t w e e n  p l a n t  cells a n d  c -mi tos i s  i n d u c i n g  power  of 
colchicine.  

B y  c o m p a r i n g  t h e  g r o w t h  curves ,  of aqueous  seed ex- 
t r a c t s  w i t h  t h a t  of c rys t a l l i ne  P H A ,  i t  would  a p p e a r  t h a t  
t he  d i f ferences  are  more  due  to  t h e  q u a n t i t y  of P H A  
p r e s e n t  in  t h e  c r u d e  e x t r a c t s  t h a n  o n  o t h e r  factors .  

T h e  r e sponse  of t h e  3 d i f f e ren t  R h i z o b i a l  s t r a i n s  to  
a u t o c l a v e d  seed e x t r a c t s  d i f fered  consp icuous ly  f rom t h e  
n o n - a u t o c l a v e d  ones. O b v i o u s l y  t h e  P H A  is d e n a t u r e d  
a f t e r  au toc l av ing .  T h e  d e v i a t i o n s  o b s e r v e d  in these  curves ,  
as a g a i n s t  t h e  n o r m a l  g r o w t h  curve ,  s h o u l d  be  d u e  to  
a v a i l a b i l i t y  of e x t r a  n u t r i t i o n  in t h e  a u t o c l a v e d  seed 
e x t r a c t  ove r  t h e  Y.  \ ¥ . - M a n n i t o l  m e d i u m .  T h e  poly-  
aux ica l  g r o w t h  cu rve  o b t a i n e d  b y  us ing  c rude  ex t rac t s ,  
b o t h  a u t o c l a v e d  a n d  n o n - a u t o c l a v e d ,  sugges t  s t epwise  
u t i l i s a t ion  of n u t r i e n t s  ava i l ab l e  in  t he se  ex t r ac t s .  

I t  is i n t e r e s t i n g  to  obse rve  t h a t  t h e  g r o w t h  cu rves  of 
R. phaseoli in  n o n - a u t o c l a v e d  seed e x t r a c t s  of b o t h  t h e  
r ed  a n d  t he  w h i t e  seeds a re  a l m o s t  s imi lar .  A l t h o u g h  these  
w h i t e  seeds  c o n t a i n e d  a h i g h e r  p e r c e n t a g e  of P H A ,  i t  is 
p r o b a b l e  t h a t  t h e  a m o u n t  t h a t  will be  r e q u i r e d  to  r e a c h  
t he  t h r e s h o l d  c o n c e n t r a t i o n  to  b r ing  a b o u t  t h e  d i f ferences  
b e t w e e n  t h e  g r o w t h  cu rves  of t h e  2 va r i e t i e s  i.e., t h e  
w h i t e  a n d  t he  red  would  be  less in  t h e  f o r m e r  t h a n  in t h e  
l a t t e r ,  

T h e  d ive rgence  o b s e r v e d  in  g r o w t h  cu rves  of t he  3 
d i f f e ren t  s t r a i n s  of Rhizobium w h e n  g r o w n  in  seed ex -  
t r ac t s ,  b o t h  a u t o c l a v e d  a n d  n o n - a u t o c l a v e d ,  as a g a i n s t  
t h e i r  u n i f o r m  b e h a v i o u r  w h e n  g r o w n  in Y. W . - M a n n i t o l  
w i t h  c rys ta l l ine  P H A ,  m u s t  be  due  to  t h e  p resence  of 
o t h e r  t h e r m o s t a b l e  g r o w t h  fac to r s  in  t h e  seeds. 

T h e  P H A  p r e s e n t  in  P .  vutgaris seeds  does n o t  de te r -  
m ine  t h e  cross i nocu l a t i on  b a r r i e r  b e t w e e n  R. phaseoli 
a n d  R, japonicum is i n d i c a t e d  b y  t h e  f ac t  t h a t  P H A  in  no  
w a y  i n h i b i t s  t h e  g r o w t h  of R. iaponicum in  v i t ro .  F u r t h e r  
e x p e r i m e n t s  o n  these  l ines a re  in  progress .  

Zusammen]assung. E s  wi rd  gezeigt ,  dass  k r i s ta l l ines  
P h y t o h a e m a g g l u t a n i n  (PHA)  oder  R o h e x t r a k t  aus  P H A  
e n t h a t t e n d e n  Z u c k e r b o h n e n  (Phaseolus vutgaris) das 
W a c h s t u m  v o n  Rhizobium d a d u r c h  bee inf luss t ,  dass  die 
L a g p h a s e  de r  W a c h s t u m s k u r v e  verkf i rz t ,  die l oga r i th -  
mische  P h a s e  a b e r  v e r l ~ n g e r t  wird,  Die  P H A - W i r k u n g  
is t  deu t l i che r  bei  den  Rhizobium-Linien, die in  den  Wurze l -  
kn61tchen des  W i r t s  an  P H A  n i c h t  a d a p t i e r t  s ind.  
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Department of Botany, Burdwan University, Burdwan 
(West Bengal, India), 6th December 1966. 

Pigs. 1-3, Growth curves with crystalline PHA (B) ; red seed extracls 
autoclaved (E), non-autoclaved (F); white seed extracts autoclaved 
(C); non-autoclaved (D); control (A). Optical density is plotted 
against the time of incubation. (1) Strain No. B.U. 1. (2) Strain 

No. B.U. 8. (3) Strain No. B.U. 81110. 
S. V. HUPIKAR and K. Sonom~, Jr., C.S.I.R. India 20, (1961). 
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