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Ultrastructural Aspects of Pollen Tube Growth Inhibition 
after Gamma Irradiation in Lycopersicum peruvianum 
M. C r e s t i ,  F .  C iampol in i  and E .  Pac in i  
Is t i tuto di Botan ica ,  Un ive r s i t s  di S iena ,  Siena  ( I ta ly)  

K. S r e e  Ramulu ,  M. Dev reux  and U. Laner i  
Labora to r io  V a l o r i z z a z i o n e  Co l tu re  Indus t r i a l i  del C . N . E  . N . ,  C a s a c c i a  ( I ta ly)  

S u m m a r y .  G a m m a  ray  t r e a t m e n t s  at v a r i o u s  doses  were  appl ied to f l ower s  a f t e r  c r o s s - c o m p a t i b l e  po l l i na -  
t ions (S;S~ • S;~S~s ) and s e l f - i n c o m p a t i b l e  po l l ina t ions  (S:$4 • S.S~ ) .  Af te r  200klR t r e a t m e n t  (h ighes t  
dose)  a high p e r c e n t a g e  of pol len  b e c a m e  non-v iab l e ,  and tube growth of al l  the g e r m i n a t e d  pol len  was inh ib-  
i ted at the f i r s t  t h i rd ,  o r  jus t  be fo re  half  the length of the s t y l e .  O b s e r v a t i o n s  on the u l t r a s t r u c t u r a l  a s pec t s  
r e v e a l e d  that the pol len  tubes were  d e s t r o y e d  by a p r e c i s e  degrada t ion  p r o c e s s  which led to the d i s a p p e a r a n c e  
of the inne r  wall ,  l y s i s  of the tube,  a ccumula t i on  of  s e v e r a l  b ipa r t i t e  p a r t i c l e s  and a l t e r a t i o n  of endop la smic  
r e t i c u l u m  into a whorl  of c o n c e n t r i c  c i r c l e s .  These  r e s u l t s  ind ica ted  that the high dose of g a m m a  r a y s  p r o b -  
ably i n t e r f e r e s  with p ro te in  s y n t h e s i s .  The u l t r a s t r u c t u r a l  a s p e c t s  of  compa t ib l e  pol len  tubes  a f t e r  g a m m a  
i r r a d i a t i o n  were  s i m i l a r  to those  of s e l f - i n c o m p a t i b l e  tubes and t h e r e f o r e  it is  sugges t ed  that c e s s a t i o n  of 
p ro te in  s y n t h e s i s  might  a lso  be a r e su l t  of i ncompa t ib i l i t y .  

E l e c t r o n  m i c r o s c o p y  o b s e r v a t i o n s  a f t e r  t r e a t m e n t  with 200kR g a m m a  r a y s  on f lower s  a f t e r  s e l f - i n c o m -  
pat ib le  pol l ina t ion  (S-_S 4 • S~S 4 ) showed that g a m m a  i r r a d i a t i o n  a f fec t s  the s e l f - i n c o m p a t i b i l i t y  r e a c t i o n ;  but 
the r e s u l t s  obtained so fa r  a r e  diff icul t  to exp la in .  

In t roduc t ion  

The wild tomato  s p e c i e s  Lycopersicum pe~uvianum Mil l .  

i s  c h a r a c t e r i s e d  by h o m o m o r p h i c  gametophy t i c  mono-  

f ac to r i a l  s e l f - i n c o m p a t i b i l i t y .  Although many of the 

gene t i ca l  and b iochemica l  f e a t u r e s  c h a r a c t e r i s i n g  the 

s e l f - i n c o m p a t i b i l i t y  phenomenon a r e  known ( s e e  Le-  

wis 1965; Linskens 1965; Lundquist  1965; Lewis  et 

a l .  1966; Pandey 1967, 1970; N a s r a l l a h e t  a l .  1969; 

de Ne t t ancour t  et a l .  1971; de Net tancour t  1972; van 

der  Donk 1974a, b ) ,  only a l i t t l e  i n fo rma t ion  is  

ava i l ab l e  on the r e j e c t i o n  p r o c e s s  and on the u l t r a -  

s t r u c t u r a l  changes  which accompany  the inhibi t ion of 

pol len  tube growth (de Ne t t ancour t  et a l .  1973a) .  In 

the c o u r s e  of o b s e r v a t i o n s  with the e l e c t r o n  m i c r o s -  

cope on the m e c h a n i s m  of pol len tube r e j e c t i o n  a f t e r  

i ncompa t ib l e  pol l ina t ions  in L. pe~uvianum, de Ne t t an -  

cour t  and c o w o r k e r s  ( 1973a, b, 1974, 1975) i n t e r p r e t e d  

the o c c u r r e n c e  of e n d o p l a s m i c  r e t i c u l u m  in ~vhorls of 

c o n c e n t r i c  c i r c l e s ,  and i ts  subsequen t  deg rada t ion ,  

as  an indica t ion  that  i ncompa t ib i l i t y  might l ead  to a 

gene ra l  c e s s a t i o n  of p ro te in  s y n t h e s i s .  In an a t t empt  

to gain f u r t h e r  i n fo rma t ion  on the m e c h a n i s m  of po l len  

tube r e j e c t i o n ,  e x p e r i m e n t s  w e r e  c a r r i e d  out on 

L. pemuuianum: 1) to d e t e r m i n e  the r ad ia t ion  dose 

that can inhibit  po l len  tube growth in the s ty le  a f t e r  

c r o s s - c o m p a t i b l e  pol l ina t ion ,  2) to o b s e r v e  the u l t r a -  

s t r u c t u r a l  f e a tu r e s  of pol len  tube inhibi t ion,  and 3) 

to find out if these  a spec t s  a r e  s i m i l a r  to o r  d i f f e r -  

ent f r o m  those  o b s e r v e d  a f t e r  s e l f - i n c o m p a t i b l e  p o l l i -  

nat ion,  g iven  that ioniz ing r ad i a t i ons  a lso  d e c r e a s e  

the r a t e s  of  both nuc le i c  ac id  and p ro t e in  s y n t h e s i s  

( s e e  Luse 1970). 

M a t e r i a l s  and Methods 

1. T e s t - m a t e r i a l  and growing  condi t ions  

Lyeopersieum pez'uvianum c lones  F13(S~_2S:3 ) and 
10(S~S~ ) were  used .  The de ta i l s  on the o r ig in  of 
t he se  c lones  have been given in p r e v i o u s  pub l ica t ions  
(Laner i  and de Net tancour t  1973; S r e e  Ramulu  et a l .  
1976). 

The p lants  were  grown under  g r e e n h o u s e  cond i -  
t ions  and the e x p e r i m e n t s  were  conducted  in the months 
of Apr i l  to e a r l y  June ,  when the p lan ts  f lower  p r o f u s e -  
ly .  

2. I r r a d i a t i o n  s o u r c e  and t r e a t m e n t s  

G a m m a  i r r a d i a t i o n  was c a r r i e d  out with the 
67000 Ci6CCo s o u r c e  at the nuc l ea r  c e n t r e  of C a s a c -  
c ia  n e a r  R o m e .  The doses  appl ied  to po l l ina ted  f low-  
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e r s  we re  50kR and 100kR at  the r a t e  of  3 8 . 7 k R /  
h o u r ,  and 200kR  at  the r a t e  of  6 0 k R / h o u r .  The t e m -  
p e r a t u r e  during irradiation was 22 ~ + l~ 
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Results 

I. Effect of gamma irradiation on pollen tube growth 

after cross-compatible pollination (S1S 4 x $12S13) 

3. Self-incompatible and cross-compatible pollina- 
tions and method of treatment 

Plants of genotype S._S~ were usedas female parents 
and pollinated with pollen from both S~$4 plants 
(S:S~ x S.S~ ; self-incompatible pollination) and 
S• plants (S~$4 xS:2S~3 ~ cross-compatible 
pollination). The pollinations were performed at 
9a.m. on emasculated flowers. After 5 hours, the 
pollinated flowers were removed from the plants, 
planted in petridishes containing agar minerals, and 
immediately treated with gamma rays. Irradiation 
was applied to the flowers in petridishes in such a 
way that the stigmas were vertically facing the eCCo 
source. Immediately after irradiation, the styles 
were fixed for observations with fluorescence and 
electron microscopes, or the irradiated flowers were 
transplanted to non-irradiated petridishes (with 
agar) and placed in the climate room over night 
(climate room conditions : about 3000 lux, TL 33 
tubes, 22 ~ z IoC), and the styles were fixed on the 
next morning (9a.m.). 

4. Fluorescence and electron microscopy 

The fluorescence technique described by Martin ( 1958 ) 
was followed in these experiments. 

For electron microscopic observations, each 
style was cut into three parts and prefixed in 3 
glutaraldehyde buffered with 0.066 M cacodylate (pH 
7.2) for 60 minutes at room temperature. The styles 
were then rinsed in buffer and fixed in I F, osmium 
tetroxide buffered with 0.066 M cacodylate (pH 7.2) 
for 60 minutes. The material was dehydrated and 
embedded in an Epon-Araldite mixture. Sections 
were cut on an LKB Ultratome Ill, stained with ura- 
nyl acetate and lead citrate and observed with a 
JEOL JEM 100 B electron microscope at 80kV. 

In each experiment 20 flowers for self-incom- 
patible pollinations and 20 flowers for cross-com- 
patible pollinations were used. Ten flowers for each 
type of pollination were treated with gamma rays, 
and 10 were used as controls. 

The first and second experiments were carried 
out with 50kR and 100kR gamma rays (at the rate 
of 38.7 kR/hour) respectively, and observations 
were made on pollen germination and pollen tube 
growth, using the fluorescence technique. 

The third experiment was performed with 200 kR 
gamma rays (60kIR/hour), and observations were 
made by the fluorescence technique. With this treat- 
ment after cross-compatible pollination (S~S 4 x 
S~eS~a ), pollen tube growth was inhibited in the style, 
while in ~he control pistils the pollen tubes reached 
the ovary. In order to observe by electron microsco- 
py the ultrastructural aspects of pollen tube growth 
inhibition after 200 kR gamma rays, the same ex- 
periment was repeated twice; the data were uniform 
throughout all these experiments. 

With doses of 50 and 100 kR pollen germination was 

inhibited to some extent, but the tubes of the germi- 

nated pollen could grow through the style into the 

ovary (Fig. l ) .  However, after the 200kR treatment 

not only a high percentage of pollen became non- 

viable, but even the growth of the surviving pollen 

tubes was inhibited in the first third or just before 

the middle of the style length. Bursting pollen tubes 

could also be observed under fluorescence microsco- 

py (Fig.2). These observations on the effects of 

200 kR gamma rays were confiFmed in repeated ex- 

periments, and the ultrastructural features were 

studied both in the controls and treated materials. 

It was observed that immediately after irradia- 

tion, i .e .  8 hours after pollination, the pollen tubes 

could grow only up to the base of the stigma where 

the stylar transmitting tissue begins to differentiate. 

In the tube portion very near the apex (Fig. 3), the 

cytoplasm appeared very dense with several dictyo- 

somes producing many vesicles which migrated to- 

wards the callosic wall (Fig. 3). The mitochondria 

were swollen, and had some small vesicles inside 

containing fibrillar material (Fig. 3). An unusual 

aspect of these pollen tubes was the presence of 

cisternae of rough endoplasmic reticulum (RER) ap- 

pearing as whorls of concentric circles (CER) (Fig. 4 ). 

In the cytoplasm the free cisternae of RER seemed 

to be rare or absent. 

Twenty-four hours after pollination the pollen 

tubes had grown only as far as the end of the first 

third of the style length. In the stylar intercellular 

spaces, degenerated pollen tube material was pre- 

sent due to the bursting of the tubes. Inside the pol- 

len tubes the cytoplasm was similar to that observed 

8 hours after pollination, i .e .  with CER, mitochon- 

dria containing vesicles, dictyosomes etc. Near the 

apex the pollen tubes showed a very thick external 

wall as well as the callosic inner wall. In the space 

between the callose wall and the plasmalemma nu- 

merous very fine granules were present (Fig. 5). 

The formation of a callosic plug and the occurrence 

of well recognizable CER could be seen (Fig.6). The 
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F i g .  1. Po l l en  tubes growing  n o r m a l l y  in the s ty le  of f lower  i r r a d i a t e d  with 100 kR g a m m a  r a y s  a f t e r  c r o s s -  
c o m p a t i b l e  pol l ina t ion  (S:S 4 x S~2S~s ) ; x 125 

F i g .  2. Bur s t ing  of pol len  tube,  as  o b s e r v e d  under  f l u o r e s c e n c e  m i c r o s c o p y ,  in the s ty le  of f lower  t r e a t e d  
with 200klq g a m m a  r a y s  a f t e r  c r o s s - c o m p a t i b l e  po l l ina t ion  (S~S 4 x S-_2S.3 ) ; x 670 

F i g s .  3-4 .  P o l l e n  tubes  in i r r a d i a t e d  (200 kR) s ty l e s  8 hours  a f t e r  c ro s s -po l l i na~ ion  (S:S 4 x Sz2Szs ) .  The 
tubes  a r e  s ec t i oned  n e a r  the apex:  whor l s  of  c o n c e n t r i c  e n d o p l a s m i c  r e t i c u l u m  (CEIq) a r e  v i s i b l e ;  the 
m i t o c h o n d r i a  (M) conta in  r e l a t i v e l y  s m a l l  v e s i c l e s ;  F i g . 3  (• 27 .000) ,  F i g . 4  (x 30.300)  

F i g s .  5-6 .  Po l l en  tubes as in p r e c e d i n g  f i gu r e s  but 24 hours  a f t e r  pol l ina t ion  
F i g .  5. Between  the i nne r  c a l l o s i c  wall (CW) and the p l a s m a l e m m a  a l a y e r  is  p r e s e n t  with f inely  g r a n u l a r  
m a t e r i a l  (EW = ex te rna l  p e c t o c e l l u l o s i c  w a l l ) ;  x 26. 200 
F i g . 6 .  Ca l lo s i c  plug f o r m a t i o n  zone ;  degene ra t i ng  CER is  p r e s e n t ;  x 18.200 

ou t e r  wall ,  e s p e c i a l l y  i ts  ou t e r  l a y e r s ,  of the c o l -  

l apsed  empty  por t ion  of the pol len  tubes  was f o r m e d  

of v e r y  loose  f i b r i l s  ( F i g . 7 ) .  

In the c o n t r o l s ,  the pol len tubes  had r e a c h e d  the 

las t  th i rd  of the s ty le  8 hours  a f t e r  po l l ina t ion .  It 

~vas o b s e r v e d  that the RER had long, s ing le  p r o -  
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F i g . 7 .  P o l l e n  tubes  a s  in p r e c e d i n g  f i g u r e s  but 24 hour s  a f t e r  po l l i na t i on .  Inac t ive  and c o l l a p s e d  po r t i on  of  
po l len  tube ;  x 10. 100 

F i g . 8 .  C r o s s - c o m p a t i b l e  po l l ina t ion  (S~$4 x S~2S-3 ) c o n t r o l .  P o l l e n  tube n e a r  the  apex  with c i s t e r n a e  and 
n u m e r o u s  o r g a n e l l e s ;  x 33.000 

F i g s .  9 -11 .  Ap ica l  ( F i g . 9 ) ,  n u c l e a r  ( F i g .  107, and c o l l a p s e d  ( F i g .  11) p o r t i o n s  of i r r a d i a t e d  (200 kR)  po l l en  
tubes ,  8 ( F i g s .  9-10)  and 24 ( F i g .  11) h o u r s  a f t e r  s e l f - i n c o m p a t i b l e  po l l ina t ion  (S-_$4 x S-_$4 ) .  F r e e  RER 
c i s t e r n a e  and m i t o c h o n d r i a  with s m a l l  v e s i c l e s  a r e  p r e s e n t  ( F i g s .  9 and 10) ;  the  g e n e r a t i v e  ce l l  con t a in s  a 
l a r g e  n u m b e r  of m i c r o t u b u l e s  (Mt)  ( F i g .  107 ; (EW = ex t e rna l  p e c t o c e l l u l o s e  wal l ;  CW = c a l l o s i c  w a l l ) ;  
F i g . 9  (x 10 .5007;  F i g . 1 0  (x 11 .100) ;  F i g .  l l  (x  13.000)  

f i l e s  ; the s t r u c t u r e  of the m i t o c h o n d r i a  a p p e a r e d  

n o r m a l  with ev ident  m e m b r a n e s  and c r i s t a e  ( F i g .  8 ) .  

Twen ty - four  hour s  a f t e r  po l l i na t ion ,  only  c o l l a p s e d  

po l len  t u b e s  we re  o b s e r v e d  in the s t y l e ;  p robab ly  by 

that  t ime  the  s p e r m a t i c  nuc le i  had r e a c h e d  the o v a r y .  

2. Ef fec t  of g a m m a  i r r a d i a t i o n  on pol len  tube growth  

a f t e r  s e l f - i n c o m p a t i b l e  po l l ina t ion  (S 1S4 • S 1S4) 

It was o b s e r v e d  that  i m m e d i a t e l y  a f t e r  i r r a d i a t i o n  

with 200kR g a m m a  r a y s ,  i . e .  8 h o u r s  a f t e r  p o l l i n a -  
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t i on ,  the  p o l l e n  t u b e s  r e a c h e d  the  i n t e r c e l l u l a r  s u b -  

s t a n c e  of  the  s t y l e  b e y o n d  the  s t i g m a .  The p o l l e n  tube  

p o r t i o n  n e a r  the  a p e x ,  wh ich  can  be  r e g a r d e d  a s  r e -  

p r e s e n t a t i v e  of  o t h e r  p o r t i o n s ,  s h o w e d  s e v e r a l  o r -  

g a n e l l e s :  d i c t y o s o m e s  with v e s i c l e s ,  f r e e  R E R  c i s -  

t e r n a e ,  l i p id  g l o b u l e s  and ,  in p a r t i c u l a r ,  v e r y  s w o l -  

l en  m i t o c h o n d r i a  c o n t a i n i n g  v e s i c l e s  wi th  f i b r i l l a r  

s u b s t a n c e s  ( F i g .  9 ) .  Th is  a b n o r m a l  c o n d i t i o n  of  t he  

m i t o c h o n d r i a  was  s t i l l  m o r e  e v i d e n t  in the  n u c l e a r  

a r e a  ( F i g .  10) .  

T w e n t y - f o u r  h o u r s  a f t e r  p o l l i n a t i o n  the  p o l l e n  

t u b e s  r e a c h e d  the  s e c o n d  t h i r d  of  the  s t y l e  l e n g t h .  

Only  r a r e l y  c o u l d  any f u r t h e r  g rowth  of  the  t u b e s  be  

o b s e r v e d .  T h e r e  w e r e  s e v e r a l  t r a c e s  o f  d e g e n e r a t e d  

c y t o p l a s m  in the  i n t e r c e l l u l a r  s u b s t a n c e  of  t he  s t y l e .  

The a c t i v e  p o r t i o n  of  t he  p o l l e n  t ubes  s h o w e d  a p e c t o -  

c e l l u l o s i c  o u t e r  wall  and a w e l l - d i s t i n g u i s h e d  i n n e r  

c a l l o s i c  wa l l .  With r e g a r d  to c y t o p l a s m  o r g a n e l l e s ,  

t he  p o l l e n  t u b e s  s h o w e d  the  s a m e  f e a t u r e s  a s  i r r a -  

d i a t e d  p o l l e n  t u b e s  8 h o u r s  a f t e r  c r o s s - p o l l i n a t i o n ,  

e x c e p t  tha t  in s e l f e d  p o l l e n  t ubes  no C E R  was  o b -  

s e r v e d .  The i n a c t i v e  p a r t  of  the  tube  s h o w e d  a v e r y  

r e g u l a r  p e c t o - c e l l u l o s i c  o u t e r  wall  wi th  v e r y  c o m -  

pac t  f i b r i l s  ( F i g .  11) .  

In t he  c o n t r o l s ,  8 h o u r s  a f t e r  s e l f - p o l l i n a t i o n ,  

the  p o l l e n  t u b e s  s h o w e d  no n o t i c e a b l e  u l t r a s t r u c t u r a l  

d i f f e r e n c e  a s  c o m p a r e d  with t r e a t e d  p o l l e n  t u b e s .  

A f t e r  24 h o u r s  the  p o l l e n  t u b e s  c o u l d  g r o w  o n l y  up 

to abou t  ha l f  the  s t y l e  l e n g t h  and t h e r e a f t e r  the  p o l -  

l en  t u b e s  w e r e  i n h i b i t e d  in t h e i r  g r o w t h  and w e r e  

d e s t r o y e d  by a d e g r a d a t i o n  p r o c e s s  which  l ed  to the  

disappearance of the inner wall and lysis of the tube; 

several whorls of CER were found which subsequent- 

ly degraded in the cytoplasm. 

Discussion 

In m a n y  p lan t  s p e c i e s  p o l l e n  g e r m i n a t i o n  and tube  

g r o w t h  a r e  g e n e r a l l y  i n h i b i t e d  on ly  a f t e r  v e r y  high 

d o s e s  of  r a d i a t i o n ,  e . g .  LD.  50 f o r  g e r m i n a t i o n  was  

r e p o r t e d  to v a r y  f r o m  3 5 k R  (Oenothera organensis) 

to a s  h igh  a s  5 5 0 k R  (Saintpaulia ionantha) ( B r e w -  

b a k e r  and  E m e r y  1962) .  N i s h i y a m a  and Tsukuda  

(1959)  t r e a t e d  the  d e h i s c e d  p o l l e n  of  Lyeopersieum 

esculentum with  f i l t e r e d  ( 1 m m  A1) 230 kvP  X - r a y s  

under room conditions, and found that 250kR treat- 

ment caused 50 % reduction in germination; a sporad- 

ic germination was encountered at doses exceeding 

300 kR. In the present study with the wild tomato spe- 

cies L. peruvi~num, inhibition of pollen germination 

was observed in the styles after cross-compatible 

pollination in increasing order following treatments 

with 50, 100 and 200kR gamma rays. However, it 

was found that after 50 and 100kR treatments, many 

pollen tubes grew through the style into the ovary. 

After treatment with high exposure 200 kR the pollen 

tubes were not only inhibited in their growth, but al- 

so were destroyed by a precise degradation process 

which led to the disappearance of the inner wall, lysis 

of the tube, accumulation of numerous bipartite par- 

ticles and the arrangement of endoplasmic reticulum 

into whorls of concentric profiles. These features 

were quite similar to those observed in the pollen 

tubes after self-incompatible pollination. The occur- 

rence of CER in the incompatible pollen tubes of 

L. peruvianum was interpreted by de Nettancourt et 

al. (1973a, b) as an indication that incompatibility 

might lead to a general cessation of protein synthe- 

sis. Similarly concentric configurations of the endo- 

plasmic reticulum, observed in temporarily inactive 

cells such as those of resting potato tubers (Shih 

and Rappaport 1971) and Betula buds (Dereuddre 

1971), seem to indicate the inactivation of some im- 

portant biosynthetic mechanism: Shih and Rappaport 

(1971) demonstrated in fact that the application of 

gibberellin GA3 to potato tubers simultaneously in- 

duced metabolic activity and the disappearance of 

CER. The formation of CER seems, therefore, to 

indicate that one effect of gamma radiation is the 

cessation of protein synthesis. The presence of CER 

and other ultrastructural features both in irradiated 

cross-pollinated and untreated self-pollinated pollen 

tubes is further evidence that cessation of protein 

synthesis is also one of the main events in the self- 

i n c o m p a t i b i l i t y  r e a c t i o n .  

A f ina l  c o m m e n t  m a y  be  m a d e  c o n c e r n i n g  the  e f -  

f e c t s  of  200 kR g a m m a  r a y s  on p o l l e n  tube  g r o w t h  

in t he  s t y l a r  t i s s u e s  a f t e r  s e l f - i n c o m p a t i b l e  p o l l i n a -  

t i on  (S 1S4 x S IS 4) . T w e n t y - f o u r  h o u r s  a f t e r  s e l f - p o l -  

l i n a t i o n  in the  non i r r a d i a t e d  m a t e r i a l s ,  a l l  t he  p o l l e n  

t u b e s  s t o p p e d  g r o w i n g  in the  f i r s t  t h i r d  o r  ha l f  of  the  

s t y l e  l e n g t h  s h o w i n g  a l l  t he  u sua l  a s p e c t s  o f  d e g e n e r -  
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a t ing incompat ib le  tubes  (de Ne t t ancour t  et a l .  1973a).  

On the o the r  hand, t r e a t e d  pol len  tubes g rew f a r t h e r  

down the s ty le  than the n o n - i r r a d i a t e d  ones ,  t h e i r  

a c t i ve  por t ion  showing a p e c t o - c e l l u l o s i c  ou te r  wall 

and an e a s i l y  d i s t ingu ishab le  inne r  c a l l o s i c  wall ;  no 

c o n c e n t r i c  l a y e r s  of  e n d o p l a s m i c  r e t i c u l u m  were  ob-  

s e r v e d .  These r e s u l t s  ind ica te  that  ioniz ing  rad ia t ion  

has an inf luence  on the s e l f - i n c o m p a t i b l e  m e c h a n i s m .  

These data  need  to be c o n f i r m e d  but what is e s p e c i a l -  

ly n e c e s s a r y  is  to fol low the deve lopmen t  of the pol len 

tubes  for  a longer  t i m e  and f a r t h e r  down the s t y l a r  

length : only then will  it be pos s ib l e  to a t t empt  an e x -  

p lanat ion  of  the e f fec t s  of i r r a d i a t i o n  on the s e l f - i n -  

compa t ib i l i t y  r e a c t i o n .  
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