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S u m m a r y .  An a t t e m p t  w a s  c a r r i e d  out  to  p r o d u c e  t r i s o m i c s  of  t h e  w i l d  t o m a t o  L. peruvianw~, to  d e f i n e  t h e i r  
e s s e n t i a l  f e a t u r e s ,  a n d  to d e t e c t  r e l a t i o n s h i p s  b e t w e e n  t r i s o m y  a n d  t h e  e x p r e s s i o n  of  s e l f - c o m p a t i b i l i t y .  

T r i p l o i d - d i p l o i d  c r o s s e s  in  L. per~vianw~ y i e l d e d  n e a r l y  40% a n e u p l o i d s .  Of t h e s e ,  18% w e r e  s i n g l e  
t r i s o m i c s ,  a n d  t h e  r e s t  had  2, 3 a n d  4 e x t r a  c h r o m o s o m e s .  A l m o s t  a l l  t h e  t r i s o m i e s  o c c u r r e d  in  c r o s -  
s e s  w h e r e  t h e  t r i p l o i d  w as  u s e d  a s  f e m a l e  p a r e n t .  V i g o u r  a n d  f e r t i l i t y  of  t r i s o m i c s  w e r e  not  m u c h  d i f -  
f e r e n t  f r o m  t h o s e  of  d i s o m i c s ,  a n d  m o r p h o l o g i c a l l y  t h e y  w e r e  v e r y  s i m i l a r .  

The  e x t r a  c h r o m o s o m e  w a s  i d e n t i f i e d  in  t h r e e  s e l f - c o m p a t i b l e  t r i s o m i c  p l a n t s  t h r o u g h  s o m a t i c  a n d  
p a e h y t e n e  c h r o m o s o m e  m o r p h o l o g y .  O ne  of  t h e s e  p l a n t s  w a s  t r i s o m i c  f o r  c h r o m o s o m e  1, w h i l e  t h e  o t h e r  
two w e r e  t r i s o m i c  f o r  c h r o m o s o m e  3.  In t h e s e  t r i s o m i c s  a p o s i t i v e  c o r r e l a t i o n  w a s  found  b e t w e e n  c h r o m o -  
s o m e  l e n g t h  a n d  t r i v a l e a t  f o r m a t i o n ,  bu t  no r e l a t i o n s h i p  b e t w e e n  c h r o m o s o m e  l e n g t h  a n d  f r e q u e n c y  of  l a g -  
g a r d s  w a s  o b s e r v e d .  

A s e r i e s  of  t e s t - c r o s s e s  r e v e a l e d  t h a t  t h e  c a p a c i t y  of  t h e  t r i s o m i c s  to  p r o d u c e  s e e d  upon  s e l l i n g  a l w a y s  
r e s u l t e d  f r o m  a l t e r a t i o n s  of  t h e  i n c o m p a t i b i l i t y  p h e n o t y p e  of  t h e  s t y l e  a n d  not  f r o m  c o m p e t i t i v e  i n t e r a c t i o n  
in  t h e  p o l l e n .  P r o g e n y  a n a l y s e s  s h o w e d  t h a t  t h e  s e l f - c o m p a t i b i l i t y  f e a t u r e s  of  t h e  t r i s o m i c s  w e r e  not  t r a n s -  
m i t t e d  f r o m  o n e  g e n e r a t i o n  to  t h e  n e x t .  The  i m p l i c a t i o n s  of  t h e s e  f i n d i n g s  a r e  d i s c u s s e d .  

Key  w o r d s :  Lycopersicum peruvianum - A n e u p l o i d s  - T r i s o m i c s  - Se l f  c o m p a t i b i l i t y  - S p e c i f i c i t i e s  

I n t r o d u c t i o n  

A l t h o u g h  t r i s o m i c s  of  t h e  c u l t i v a t e d  t o m a t o  (Lycoper- 

s i c ~  esculentum) h a v e  o f t e n  b e e n  p r o d u c e d  in  t h e  p a s t  

( R i c k  a n d  B a r t o n  1954 ,  1956 ;  R i c k  a n d  N o t a n i  1961;  

E c o c h a r d  a n d  M e r x  1972)  no a t t e m p t s  h a v e  b e e n  

m a d e  to c o n s t r u c t  t r i s o m i c  l i n e s  of  t h e  s e l f - i n c o m -  

p a t i b l e  w i ld  s p e c i e s  of  Lycopersicwn w h i c h  c o n s t i t u t e s  

a v e r y  i m p o r t a n t  s o u r c e  of  g e r m p l a s m  f o r  t h e  i m -  

p r o v e m e n t  of  t o m a t o  v a r i e t i e s .  T h i s  a b s e n c e  of  e x -  

p e r i m e n t a l  m a t e r i a l  i s  r e g r e t t a b l e  b e c a u s e  t h e  u s e  

of  t h e  t r i s o m i c  m e t h o d  f o r  a s s o c i a t i n g  g e n e s  a n d  l i n k -  

a g e  g r o u p s  to t h e i r  c h r o m o s o m e s  c o u l d  b e  of  g r e a t  

v a l u e  f o r  e x p l o r i n g  t h e  g e n e t i c  s t r u c t u r e  of  w i l d  t o -  

m a t o  s p e c i e s  a n d  f o r  e s t a b l i s h i n g  t h e  c y t o g e n e t i c  

T h i s  w o r k  h a s  b e e n  s u p p o r t e d  by  a c o n t r a c t  b e t w e e n  
t h e  E u r o p e a n  C o m m u n i t i e s  a n d  t h e  C N E N .  T h i s  p u b -  
l i c a t i o n  i s  c o n t r i b u t i o n  no .  1458 f r o m  t h e  B i o l o g y  D i -  
v i s i o n  of  t h e  E u r o p e a n  C o m m u n i t i e s  a n d  c o n t r i b u t i o n  
n o .  472 f r o m  t h e  D i v i s i o n e  A p p l i c a z i o n i  d e l l e  R a d i a -  
z i o n i  de l  C N E N .  

basis of  gametophytic monofactorial incompatibility 

in the genus. 

In particular, since the incompatibility character 

is expected from the competition theory (see Lewis 

1947, 1949 ; Brewbaker and Natarajan 1960; Pandey 

1967) to break down in pollen grains containing two 

different S-alleles, it should be possible to detect 

rapidly, upon selfing, the trisomic for the S-locus 

and to identify, thereafter, the chromosome bear- 

ing t h e  s e l f - i n c o m p a t i b i l i t y  g e n e .  As  t h e  a c t i o n  of  

e a c h  i n d i v i d u a l  S - a l l e l e  r e m a i n s  i n d e p e n d e n t  in  t h e  

s t y l e ,  t h e  p r e s e n c e  of  t h r e e  d i f f e r e n t  S - a l l e l e s  in  t h e  

s e l f - c o m p a t i b l e  t r i s o m i c s  s u s p e c t e d  of  c a r r y i n g  t h r e e  

S - b e a r i n g  c h r o m o s o m e s  c a n ,  in  t h e o r y ,  b e  c o n f i r m e d  

by  m e a n s  of  a p p r o p r i a t e  c r o s s e s  w i t h  d i p l o i d  t e s t e r  

s t o c k s  u s e d  a s  s t a m i n a t e  p a r t n e r s .  

In an  a t t e m p t  to  c a r r y  out  s u c h  i n v e s t i g a t i o n s  and  

at  t h e  s a m e  t i m e  to  a c c u m u l a t e  b a s i c  i n f o r m a t i o n  on  

t h e  t r i s o m i c s  of  w i l d  t o m a t o  s p e c i e s ,  a r e s e a r c h  p r o -  

g r a m m e  h a s  b e e n  e x e c u t e d ,  in  t h e  f r a m e w o r k  of  t h e  

A s s o c i a t i o n  E U R A T O M - I T A L .  The  p r o g r a m m e  c e n -  
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tered essentially on the production and analysis of 

trisomics in the seif-incompatible species Lyeopersicum 
peruvianwn. The results obtained are presented and 

discussed below. 

Material and Methods 

Production of triploid and trisomic lines 

Five  s e l f - i ncompa t ib l e  diploid genotypes ,  n a m e l y  
clone 006-S~S2, 10-S~S~, F9-S~$5,  F12-S~oS~I and 
F 13-S~eS• and one auto te t rap lo id  (S•177 ob-  
ta ined among the i nb red  p rogen ies  of c lone 006- 
S~Se, were  used in the p re sen t  s tudy.  The de ta i l s  of 
the o r ig in  and source  of the di f ferent  diploid S -gen -  
otypes were publ ished in an e a r l i e r  repor t  (Sree  
Ramulu  et a l .  1976). 

Tr iploid  m a t e r i a l  was produced by c r o s s i n g  the 
autote t raploid  (SxS~S2S2) to a diploid genotype,  
S1S~. Although the t r ip lo id  exp re s sed  high male  and 
female  f e r t i l i t y ,  it fai led to yie ld  seeds  upon s e l l i ng .  
The t r i s o m i c s  were  thus obtained through c r o s s e s  
between the t r ip lo id ,  as s t amina t e  or  p i s t i l l a t e  p a r -  
ent ,  and various cross-compatible diploid S_-geno- 
types. 

Characterization of trisomic plants 

I. Detect ion of s e l f - compa t ib l e  t r i s o m i c s  

The seedl ings  grown f rom the seeds  of t r i p l o i d - d i -  
ploid c r o s s e s  were  s c r e e n e d  for aneuploids  by mak-  
ing c h r o m o s o m e  de t e rmina t i ons  in roo t - t ip  m e r i s -  
t e rns .  Root - t ips  were  t r ea t ed  with b romonaph ta l ene  
for  75 m i n . ,  fixed in acet ic  alcohol ( 1 : 3) ,  hydro l i sed  
in  IN  HC1 for  7 min .  at 60~ s ta ined  with F e u l -  
gen reagent  and squashed in 1 7o a c e t o c a r m i n e .  All 
the t r i s o m i c  plants  detected were  se l fed by hand pol-  
l ina t ion under  condi t ions  of comple te  i so la t ion .  

2. Morphology and cytology of s e l f - compa t ib l e  t r i -  
somics  

Morphological characters of leaf, flower, fruit and 
seed were recorded for those trisomics which showed 
some fruit development and/or seed-set after self- 
pollination. For meiotic studies in trisomics, young 
anthers were fixed in a mixture of propionic acid and 
absolute alcohol ( I : 3) saturated with ferric acetate. 
The standard acetocarmine smear method was used 
in preparing the slides. 

The determination of S-genotypes in the styles of 
triploid and of the self-compatible plants found in the 
course of the study was carried out by means of cros- 
ses with a range of diploid tester stocks bearing the 
various S-alleles ($I, $2, S~) present in the original 
parental~ines and alleles ($5 , $Io , S~• $12 , S~a ) 
from unrelated accessions. In all, the following tes- 
ter stocks were used: SIS2, S• SIS5, SaS4, $4S5, 
S~oS11, S• 

Results 

Essential features of the triploid obtained from the 

cross 4n (SISIS2S2) • 2n (SIS4) 

The various crosses carried out with the diploid tester 

stocks used as staminate parents clearly indicate 

(Table I) a relatively high rate of ovule fertility in 

the ovary of the triploid. The rejection, fully con- 

firmed by means of fluorescent microscopy, of S i, 

S 2 and S 4 pollen by the triploid styles and the ac- 

ceptance of pollen from $4S5, SIoSII and S12S13 

testers establish beyond any doubt the S-genotype 

of the triploid plant as SIS2S 4. 

Table I. Fruit formation and seed yields obtained in 
test-crosses between triploid and various diploid S_- 
genotypes in Lycopersicum peruvianum 

Cross 

No. of No. of No. of 
flowers fruits Seeds 
crossed developed set 

Tr ip lo id•  006-S 1S 2 49 0 0 

Tr ip lo id•  10-S1S 4 48 0 0 

Triploid • F9-$4S 5 33 31 253 

Tr ip lo id•  F 12-S10Sl l  19 19 54 

Triploid  •  13-S12S13 42 42 189 

Pollen viability, as determined by acetocarmine 

staining, amounted to 41.78 % in the triploid plant 

which, however, regularly failed to set any seed 

upon selfing. Observations under the fluorescent 

microscope revealed that the pollen of the triploid 

failed to grow through the style and displayed the 

features which are typical of the self-incompatibility 

reaction (see de Nettancourt et al. 1973). 

In crosses with the diploid testers as pistillate 

parents, a small quantity of seed was produced which 

indicates that at least a certain proportion of the pol- 

len yielded by the triploid is functional and fertile 

(Table 2). The numbers of fruits and of seeds formed 

were, however, always much higher in the reciprocal 

crosses, i.e. when the triploid was used as pistillate 

partner. 
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T a b l e  2.  S e e d  g e r m i n a t i o n ,  p l a n t  s u r v i v a l  a n d  p e r c e n t a g e  a n e u p l o i d s  a m o n g  t h e  p r o g e n y  d e r i v e d  f r o m  c r o s s e s  
b e t w e e n  t r i p l o i d  a n d  v a r i o u s  d i p l o i d  S - g e n o t y p e s  in Lyeopersiewn per~vianum 

C r o s s  N o .  of  N o .  of  N o .  of  N o .  of  N o .  of  7O g e r m i -  N o .  of  7o s u r -  N o .  of  A n e u p l o i d s  
f l o w e r s  f r u i t s  s e e d s  s e e d s  s e e d s  n a t i o n  p l a n t s  v i v a l  p l a n t s  o b t a i n e d  
c r o s s e d  f o r m e d  s e t  s o w n  g e r m i n a t e d  s u r v i v e d  o b s e r v e d  

to m a t u r -  c y t o l o g i -  
i t y  a f t e r  c a l l y  
g e r m i n a -  
t i o n  No .  7~ 

T r i p l o i d  9 
33 31 253 70 59 8 4 . 3  

• F 9 - $ 4 S  5 

F 9 - $ 4 S 5  51 2 4 4 4 1 0 0 . 0  
• T r i p l o i d  

T r i p l o i d  
• F 1 2 - S 1 0 S l l  19 19 54 46 40 8 6 . 9  

F 1 2 - S 1 0 S l l  48 3 5 5 2 4 0 . 0  
x T r i p l o i d  

T r i p l o i d  
• F 1 3 - S 1 2 S 1 3  42 42 189 45 43 8 5 . 6  

F 1 3 - S 1 2 S 1 3  85 12 18 18 7 3 8 . 9  
• T r i p l o i d  

0 0 6 - S 1 S 2  98 2 2 2 2 1 0 0 . 0  
x T r i p l o i d  

10-S  1S4 76 9 25 25 24 9 6 . 0  
X T r i p l o i d  

37 6 2 . 7  30 17 5 6 . 7  

3 7 5 . 0  3 - - 

28 7 0 . 0  25 7 2 4 . 0  

2 1 0 0 . 0  2 - - 

35 8 1 . 4  27 17 6 2 . 9  

6 8 5 . 7  5 1 2 0 . 0  

2 1 0 0 . 0  2 1 5 0 . 0  

24 9 5 . 8  24 4 1 6 . 7  

To ta l  452 120 550 215 181 8 4 . 1 8  137 7 5 . 1  118 47 3 9 . 8  

F r e q u e n c i . e s  of  a n e u p l o i d s  a n d  of  t r i s o m i c s  in  t h e  p r o -  

g e n i e s  d e r i v e d  f r o m  c r o s s e s  b e t w e e n  t h e  t r i p l o i d  a n d  

d i p l o i d  t e s t e r s  

Two h u n d r e d  a n d  t e n  s e e d s  w e r e  s o w n  f r o m  t h e  t o t a l  

of  550 s e e d s  p r o d u c e d  f r o m  t h e  d i f f e r e n t  c r o s s e s  

l i s t e d  in  T a b l e  2.  Out of  t h e s e ,  181 g e r m i n a t e d  a n d  

136 p l a n t s  s u r v i v e d  to  m a t u r i t y  of  w h i c h  118 w e r e  

a n a l y s e d  c y t o l o g i c a l l y .  The  c h r o m o s o m e  c o u n t s  p e r -  

f o r m e d  on  t h e s e  118 p l a n t s  ( T a b l e  3) s h o w  t h a t  47 

(39 .87~)  w e r e  a n e u p l o i d s  a n d  71 (66.27O) d i p l o i d s .  

A m o n g  t h e  a n e u p l o i d s ,  s i n g l e  t r i s o m i c s  ( 2 n  + 1) 

w e r e  f o u n d  to  o c c u r  at  a f r e q u e n c y  of  1 8 . 6  7O w h i l e  

i n d i v i d u a l s  w i t h  2,  3 a n d  4 e x t r a  c h r o m o s o m e s  w e r e  

d e t e c t e d  i n ,  r e s p e c t i v e l y ,  1 1 . 9 ,  5 . 9  a n d  2.57O of  t h e  

c a s e s .  One  t e t r a p l o i d  p l a n t  w a s  i d e n t i f i e d  a m o n g  t h e  

p r o g e n y  of  a c r o s s  b e t w e e n  t h e  t r i p l o i d  u s e d  a s  f e -  

m a l e  p a r e n t  a n d  t h e  d i p l o i d  t e s t e r  s t o c k  $ 1 0 S l l .  The  

d a t a  p r e s e n t e d  in  T a b l e  3 a l s o  i n d i c a t e  t h a t  a l m o s t  

a l l  t h e  a n e u p l o i d s  w e r e  d e t e c t e d  in  t h e  p r o g e n i e s  of  

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

l a t e  p a r t n e r .  

G r o w t h  a n d  f e r t i l i t y  of  t h e  t r i s o m i c s  

The  d a t a  on  f r e q u e n c y  d i s t r i b u t i o n  f o r  p l a n t  h e i g h t  

r e v e a l e d  l i t t l e  d i f f e r e n c e  b e t w e e n  d i s o m i c s  and  s i n g l e  

t r i s o m i c s  in  t h e  d i s t r i b u t i o n  u n d e r  d i f f e r e n t  c l a s s e s  

of  h e i g h t s  o r  in  m e a n  h e i g h t ;  t h e  p l a n t s  w i t h  2 o r  

Table 3. Frequency of plants with different chromo- 
some numbers among the progenies derived from 
crosses between triploid and diploid S-genotypes 

Chromosome numbers 

Cross 24 25 26 27 28 48 

T r i p l o i d  • F 9 - $ 4 S  5 13 6 5 4 2 

F 9 - $ 4 S  5 • t r i p l o i d  3 

T r i p l o i d  • F 1 2 - S 1 0 S l l  18 4 2 - - 1 

F 1 2 - S 1 0 S l l  • t r i p l o i d  2 . . . .  

T r i p l o i d  • F 1 3 - S 1 2 S 1 3  I0  8 5 3 1 

F 1 3 - S 1 2 S 1 3  • t r i p l o i d  4 - 1 - - - 

0 0 6 - S 1 S  2 • t r i p l o i d  1 1 . . . .  

IO-S1S 4 • t r i p l o i d  20 3 1 - - - 

To ta l  71 22 14 7 3 1 
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Table 4. Frequency distribution for plant height in disomics and trisomics obtained from triploid-diploid 
c r o s s e s  

Heigh t  of  p l a n t s  ( c m )  

1 m o n t h - o l d  p l a n t s  2 m o n t h s - o l d  p l a n t s  

1 . 0 -  3 . 1 -  6 . 1 -  9 . 1 -  M e a n  + - S . E .  10-20 21-30  31-40 41 -60  M e a n - + S . E .  
Mat  e r i a l  3 . 0  6 . 0  9 . 0  15 .0  

D i s o m i c s  (2n)  8 23 20 20 6 . 9 3  -+ 0 . 4 2  7 28 21 15 33 .86  • 1 .51  

S ing l e  t r i s o m i c s  (2n + 1) 2 8 7 5 6 .45  -+ 0 . 6 2  - 8 11 3 32 .11  -+ 1 .68  

Doub le  t r i s o m i c s  (2n + 2) 3 7 3 I 5.99 -+ 0.63 2 7 5 - 28.27 • 2.22 

Table 5. Frequency distribution for pollen viability in disomics and trisomics derived from triploid- 
diploid crosses 

Pollen viability (%) 

Material 31-40 4 1 - 5 0  5 1 - 6 0  6 1 - 7 0  7 1 - 8 0  8 1 - 9 0  91-I00 Mean + S.E. 

D i s o m i c s  (2n)  - - 5 8 4 20 25 8 3 . 3 2  -+ 1 .63  

S ing l e  t r i s o m i c s  
(2n + 1) 2 1 1 3 3 5 7 7 5 . 4 1  • 4 . 3 7  

Doub le  t r i s o m i c s  
(2n + 2) 1 1 1 1 4 2 6 8 . 6 8  + 7 . 5 0  

Tab le  6 .  F r u i t  f o r m a t i o n  and  s e e d  y i e l d s  a f t e r  s e l f - p o l l i n a t i o n  in t h e  t r i s o m i c s  d e r i v e d  f r o m  t r i p l o i d - d i p l o i d  
c r o s s e s  

P l a n t  N o .  C h r o m o -  O r i g i n  N o .  of  N o .  of  N o .  o f  A v e r a g e  A v e r a g e  7~ p o l l e n  
s o m e  N o .  f l o w e r s  f r u i t s  s e e d s  No .  of  N o .  of  v i a b i l i t y  

p o l l i n a t e d  f o r m e d  s e t  s e e d s  s e e d s  p e r  
p e r  f r u i t  p o l l i n a t e d  

f l o w e r  

220 25 Triploid 9 • F9-$4S 5 28 5 560 1 1 2 . 0 0  20.00 72.64 

172 25 Triploid • F13-S12S13 57 32 315 9.84 5.53 95.28 

145 25 Triploid x F13-$12S13 23 17 73 4.29 3.17 62.05 

269 25 Triploid x F12-SIoSll 8 1 7 7.00 0.88 87.03 

142 25 Triploid x F13-S12S13 25 3 14 4.66 0.56 65.31 

132 25 T r i p l o i d  X F 1 2 - S 1 0 S l l  30 3 1 1 .00  0 . 0 3  82 .81  

147 26 T r i p l o i d  • F13-S12S13  17 2 - - - 9 2 . 9 4  

160 26 T r i p l o i d  • F13-$12S13  9 3 - - 53 .68  

261 26 T r i p l o i d  • F 1 2 - $ 1 0 S l l  22 5 - - - 67 .96  

276 26 T r i p l o i d  • F 1 2 - $ 1 0 S l l  23 1 - - 95 .91  

more extra chromosomes showed some reduction in 

the mean height (Table 4). The results on frequency 

distribution and mean of pollen viability indicated that 

the trisomics produce a rather high percentage of fer- 

tile pollen (Tables 5 and 6) which was only slightly 

l o w e r  t h a n  in  t h e  d i s o m i c s .  A l m o s t  a l l  t h e  t r i s o m i c  

p l a n t s  f l o w e r e d .  The m e a n  f l o w e r i n g  t i m e  of  71 d i s -  

o m i c  p l a n t s  w a s  7 0 . 3 6  d a y s ,  a s  c o m p a r e d  to 7 9 . 3 1  

d a y s  in s i n g l e  t r i s o m i c s  and  to  8 1 . 4 2  d a y s  in  doub l e  

trisomics. 



K.S. Ramulu et al. : Triploid-diploid Crosses in Self-incompatible Lyoopers~.oum p~ruuianum I09 

Self-compatibility in trisomics 

With the hope of detect ing t r i s o m i c s  for  the s e l f - i n -  

compa t ib i l i ty  locus ,  the 47 aneuploids  were  s c r e e n e d ,  

through se l f -po l l ina t ion  t e s t s ,  for  the s e l f - e o m p a t -  

ib i l i ty  c h a r a c t e r .  This c h a r a c t e r  should exp res s  i t -  

se l f  in p lan ts  with th ree  S - b e a r i n g  c h r o m o s o m e s  if 

s e l f - i n c o m p a t i b i l i t y  r ea l l y  b r eaks -down  in he t e r oa l -  

le l ic  digenic pol len g r a i n s .  In a l l ,  800 f lowers  were  

se l f -po l l ina t ed  and 6 of the 22 s ingle  t r i s o m i c s  p ro -  

duced a c e r t a i n  amount  of f ru i t s  and seeds  upon s e l l -  

ing (Table 6 ) .  However ,  only 4 of these  (p lan ts  145, 

172, 220 and 269) set  seed r e g u l a r l y  enough to be 

tabula ted  as s e l f - c o m p a t i b l e .  Among the 14 double 

t r i s o m i c s ,  no individual  y ie lded seeds  upon se l f ing 

and only 4 p lants  occas iona l ly  developed f ru i t s .  Out 

of the 7 p lan ts  with 3 e x t r a - c h r o m o s o m e s ,  one 

fai led to f lower  while the r e m a i n i n g  six exp re s se d  

s e l f - i n c o m p a t i b i l i t y .  F i n a l l y ,  in the group of p lants  

with 4 additional chromosomes, two individuals 

which showed slower growth, stunted habit and leaf 

and floral abnormalities did not reach anthesis and 

failed to survive. The remaining one plant was self- 

incompatible. 

Among the 70 disomics analysed from the same 

progenies for control purposes, only two individuals 

(plant 119, plant 183) expressed a certain level of 

weak and sporadic self-compatibility. 

C~tolo~ical identification of the self-compatible 

trisomic (plant 220) and of trisomics settin~ some 

seed upon selfin~ 

Karyotype of the diploid mother clone F13 - $12S13 

The karyotype of the diploid mother clone and the idio- 

gram of the four longest chromosomes are presented 

in Figs. I and 2, respectively. Based on arm lengths, 

Fig. 1. Somatic metaphase chromosomes in diploid mother clone (F 13-S~S~3 ) and single trisomics for chromo- 
some I (plant 145) and chromosome 3 (plants 220 and 172) ; satellite modification in trisomic plant 261 (a, b, 
c refer to the satellite chromosome pair in 3 different cells in which one homologue shows 60~ deletion in sat- 
ellitepart). SM, SAT, ST and M refer to respectively sub-median, satellite, sub-terminal and median chromo- 
somes 
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: ii 
ST2 

SM, 

F i g . 2 .  I d i o g r a m  of  c h r o m o s o m e  1, 2,  3 and  4 ( m e a n  
l e n g t h  of  c h r o m o s o m e  a r m s  in m~)  

arm ratio and presence or absence of satellite, the 

karyotype can be subdivided into 3 median, 2 sub- 

median, 6 sub-terminal and I satellited pairs of 

chromosomes. 

Measurements performed on the four longest chro- 

mosomes (Fig.2) revealed that chromosome 1, with 

a total length of 3.27 m~, is the second longest chro- 

mosome. It is asymetric with a sub-median centro- 

mere. Chromosome 2, the longest of the complement 

(3.55 m~), is the nucleolar chromosome. The satel- 

lite i s  a t t a c h e d  to  t h e  s h o r t  a r m  and  g r e a t l y  f a c i l i t a t e s  

its identification. Chromosomes 3 and 4, almost equal 

in length (2.34 and 2.11m~), are subterminal. 

Karyotype of  the self-compatible trisomics 

Chromosome identification was carried out only in 

the case of the trisomic plants which yielded a cer- 

tain amount of fruits and seeds upon selling and was 

thus essentially restricted to plants 172, 220 and 

145. The examinations, summarised in Fig. 1, re- 

veal that plant 145 is trisomic for chromosome 1 

while plants 220 and 172 display three copies of 

chromosome 3. 

Meiosis in the self-compatible trisomic (plant 220) 

and in the trisomics setting some seed upon selfing 

Chromosome association in diakinesis and metaphase 

I and the distribution of chromosomes in anaphase I 

and II were studied in trisomics for chromosome 1 

(plant 145) and for chromosome 3 (plants 220 and 

172). Cytological analysis at diakinesis (Table 7) in- 

dicated that no association of more than three chro- 

mosomes nor any ring trivalents were formed, and 

that these trisomics were therefore of primary type. 

At diakinesis and metaphse I in the PMC's of 

both triplo-1 and triplo-3, the chromosome associa- 

Table  7 .  C h r o m o s o m e  a s s o c i a t i o n s  in  d i a k i n e s i s  and  f i r s t  m e t a p h a s e  of  m e i o s i s  in  s i n g l e  t r i s o m i o s  

D i a k i n e s i s  

P M C ' s  wi th  M e a n  a s s o c i a t i o n  p e r  
P M C  

P l a n t  Total  no .  
No .  T r i s o m i c  of  P M C ' s  12II+1I 1III+11II 11II+3I lOII+5I 9II+7I 8II+9I III II 

145 T r i p l o - 1  36 6 6 . 6 7  19 .44  13 .89  - 0 . 1 9  
220 T r i p l o - 3  61 7 0 . 5 0  13 .47  10 .42  5 .61  - 0 . 1 3  
172 T r i p l o - 3  40 6 7 . 4 8  1 6 . 3 2  16 .20  - 0 . 1 6  

M e a n  of  
t h e  2 101 68 .99  14 .89  13 .31  2 .80  - 0 . 1 4  
t r i p l o - 3  

M e t a p h a s e  

145 T r i p l o - 1  56 
220 T r i p l o -  3 118 
172 T r i p l o - 3  64 

M e a n  of  
t h e  2 182 
t r i p l o -  3 

11 .67  1 .09  
11 .61  1 .38  
11 .60  1 .30  

11 .61  1 .34  

55 .53  7 . 9 4  22 .23  10 .49  2 .54  1 .27  0 . 0 7  11 .41  2 . 0 4  

50 .00  14 .29  35 .71  - 0 . 1 7  11 .50  1 .57  
51 .69  6 . 3 8  25 .83  8 . 4 8  5 .08  2 . 5 4  0 . 0 6  11 .25  2 . 3 2  
59 .38  9 . 5 0  18 .62  12 .50  - 0 . 0 9  11 .58  1 .77  
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t ion of 12 II + 1 I ( F i g . 3 c )  was m o r e  f requent  than 

the  a s soc i a t i on  of I I I I+  I I  II ( F i g s . 3 a ,  b ) ,  11 II + 

3 I,  o r  of o the r  types  (Table 7 ) .  The f r equency  of 

c e l l s  with I t r i v a l e n t  v a r i e d  be tween  the two plants  

of the same trisomic (220 and 172) ; this was also 

true with respect to other configurations. When the 

data of both plants 220 and 172 of triplo-3 were 

pooled together, and the mean frequencies of trival- 

Fig.3.  Chromosome associations at diakinesis and MI, and chromosome distribution in AI and All of meiosis 
in single trisomics: diakinesis with 1 Ill + II  II (a, b) and 12 II + I I (c) ; early disjunction of bivalents in MI 
(d); AI distribution 12-11 + 2 laggards (e);  TI with I laggard (f); All distribution 12-12-12-12+2 laggards 
(g); 12-12 and 26 (h); TII (early) with 2 laggards (i) and 4 laggards (j) 
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Table 8. Distribution of chromosomes at first and second anaphase of meiosis in single trisomics 

% cells showing distribution of chromosomes 

Anaphase I 

Plant total no. 12-13 12-12+ 12-12+ 12-11+ 
No.  T r i s c m i c s  of c e l l s  1 l aggard  2 l agga rds  3 l aggards  

145 Triplo- I 144 57.29 27.08 11.46 4.17 
220 Triplo- 3 143 66.43 24.47 5.60 3.50 
172 Triplo-3 212 48.58 43.39 6.13 I. 19 

Mean of 
the 2 355 57.50 33.93 5.86 2.34 
triplo-3 

Table 9. Salient morphological characters of single and double trisomics derived from triploid-diploid crosses 

Flower 

Trisomics Leaf Color of buds Shape of buds Flower Flowering 
production time 

220(2n+1) Margin not dentate Normal Tips blunt Very low Normal 

172(2n+I) More dentate Bud tips rose Tips blunt Normal Normal 

145 ( 2n+ I ) Very less dentate Yellowish green Depression Normal Late 
line on petals at top 

269 ( 2n+ 1 ) Cup shaped, elongate, Normal Blunt Very low Late 
not dentate 

261 ( 2n+2 ) Not dentate, leaflets Normal Blunt Low Late 
overlapped 

276(2n+2) Long, narrow, tips Buds top portion Long, narrow Normal Late 
pointed, not dentate brownish, yellowish pointed 

green line on petals 

160(2n+2) Long, narrow and Normal Pointed Low Late 
small leaflets, tips 
pointed, less dentate 

Late: by 8-10 days 

ents were compared between them and triplo-1, a 

trend of variation was observed; at diakinesis the 

association, 1 III+ 11 II occurred in 19.44 % of the 

cells in triplo-l, whereas in triplo-3 it occurred in 

only 14.897~ of the cells. At metaphase I also, tri- 

plo-1 showed a higher percentage of cells with one 

trivalent than triplo-3. It was observed that the fre- 

quency of cells with trivalents was relatively lower 

at M I than at diakinesis in both the trisomics. The 

most common trivalent configuration was V-shaped 

(Fig.3b), but chain configurations were also ob- 

served (Fig. 3a). 

Both the percentage of cells with univalents and 

the mean univalent frequency per cell were higher 

at M I than at diakinesis. In triplo-3, univalent fre- 

quency was higher than in triplo-l, particularly in 

plant 220 (triplo-3) where a maximum of 9 to II 

univalents per cell were observed at M I. In this 

plant as a result of an early disjunction of bivalents 

(Fig.3d), 6.56% of the cells in diakinesis and 16.10% 

of the cells in MI showed more than 3 univalents. 

The univalents were more frequently out of the meta- 

phase plate. 

The AI distribution of the extra chromosome in 

the trisomics was, in the majority of cases (57 %), 

12-13 (Table 8). In 27.08% and 33.93% of the cells 

respectively in triplo-I and triplo-3, the chromo- 

somes separated 12-12 with one chromosome lag- 
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c e l l s  with l agga rds  

Anaphase  II 

Total 12-12-  12-12-  12-12-  12-12-  12-12-  
No.  of 13-13 13-12+ 12-12+ 12-12+ 12-12+ 
c e l l s  1 l agga rd  2 l agga rds  3 l agga rds  4 l agga rds  

Anaphase  I Anaphase  II 

149 71.81 8.72 17.45 1.34 0 .67 42.71 28.18 
116 87.55 3.89 7 .00  - 1.56 33.57 12.45 
120 96.00 4 .00  - - 50.71 4 .00  

236 91.77 3.94 3.50 - 0 .78 42.14 8 .22 

F r u i t  Seeds  

Shape Skin c o l o r  S ize  ( c i r c u m -  Calyx Size  (100 s eeds  
f e r e n c e  in mm)  weight in gm)  

Round Light purp le  Large  ( 64 ) N o r m a l  Medium (0 .10)  

Round V e r y  light purp le  Large  (60) N o r m a l  Medium (0 .10)  

Round G t e e n ,  but with Smal l  ( 41 ) N o r m a l  Smal l  (0 .06)  
purp le  pa tches  

Oval ,  s t y l a r  Light g r een  Smal l  (35) Long, n a r r o w  Large  (0 .13)  
end pointed s epa l s  enc losed  

Oval ,  s t y l a r  Light g r e e n  Smal l  (32) Long, n a r r o w  No seeds  
end pointed s epa l s  enc losed  

Round Green  but with Medium (57) Long, n a r r o w  No seeds  
brown pa tches  s epa l s  enc losed  

Oval Light g r e e n  Smal l  (42) Long, n a r r o w  No seeds  
s epa l s  enc losed  

ging.  Af te r  the b iva l en t s  had c o m p l e t e d  t h e i r  ana-  

phase  m o v e m e n t ,  the un iva len ts  r e m a i n i n g  behind b e -  

gan to s e p a r a t e  equa t iona l ly  ( F i g .  3f ) .  The f r equency  

of c e l l s  with 2 l agga rds  was h igher  in t r i p l o - 1  ( F i g .  

3e) than in t r i p l o - 3 .  In both t r i s o m i c s  a low p e r c e n -  

tage  of c e l l s  with 3 l agga rds  was o b s e r v e d .  

At AII (Table 8) the most  r e g u l a r  d i s t r ibu t ion  of 

c h r o m o s o m e s ,  i . e .  12 -12-13-13 ,  was found v e r y  f r e -  

quent ly  ( 7 1 . 8 1 g  i n t r i p l o - 1  and 91 .77~  i n t r i p l o - 3 ) .  

There  w e r e  a lso  c e l l s  with 2, 3 o r  4 l agga rds  ( F i g s .  

3g, i ) .  It was o b s e r v e d  that in s o m e  anaphase  po les  

that  had 26 c h r o m o s o m e s ,  anaphase  movemen t  

s e e m e d  to o c c u r  l a t e r  at the po les  whe re  26 ins t ead  

of 24 c h r o m o s o m e s  w e r e  p r e s e n t .  

Morphology of the t r i s o m i c s  

As L. peruvianum is  an a l l ogamous  s p e c i e s  and s ince  

s e v e r a l  d i f fe ren t  s tocks ,  with v a r i a b l e  morphology ,  

w e r e  used  fo r  p roduc ing  the t r i s o m i c s ,  t h e r e  is  

l i t t l e  hope fo r  any s ign i f ican t  r e l a t i onsh ip  in the t r i -  

s o m i c s  be tween karyo type  and phenotype .  It i s ,  how- 

e v e r ,  i n t e r e s t i ng  to note that p lants  220 and 172, both 

of which a r e  t r i s o m i c s  fo r  c h r o m o s o m e  3, exhibi ted  

s i m i l a r  f e a t u r e s  for  the c o l o u r ,  shape ,  and s i z e  of 

t h e i r  f ru i t s  (Table 9 ) .  Also the s i z e  and weight of  the 

seed  w e r e  p r a c t i c a l l y  i den t i c a l .  The r e s e m b l a n c e  b e -  

tween the two plants ,  which d i f f e red  fo r  o the r  c h a r -  

a c t e r s  such as  leaf  morphology  ( F i g . 4 ,  B) and 
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Fig.4. Leaf phenotype in single and double trisomics and in the tetraploid obtained from triploid-diploid crosses ; 
each figure shows the leaf phenotype of the two parents and of the trisomics 

flowering capacity, undoubtedly must have a mean- 

ing because plant 145 (triplo-3), although it derived 

from the same crosses as plant 172, expressed a 

completely different phenotype. 

Among the other trisomics which were submitted 

to detailed morphological analysis, one must note the 

p l a n t s  269 and 261,  wi th  r e s p e c t i v e l y  one  and two 

e x t r a  c h r o m o s o m e s  and  c h a r a c t e r i z e d  by m o d i f i c a -  

t i ons  of the  s a t e l l i t e  ( c o m p l e t e  de l e t i on  of the  s a t e l -  

l i t e  in 269 and d e f i c i e n c y  of 60% in p lan t  261; F i g . l ) .  

These  two t r i s o m i c s  o r i g i n a t e d  f r o m  th e  s a m e  c r o s s  

and p r e s e n t e d  s i m i l a r  f ru i t  p h e n o t y p e s ,  n a m e l y  an 
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ovate  shape with pointed s t y l a r  ends .  H o w e v e r ,  the 

l ea f  c h a r a c t e r s  and the gene ra l  habit of t he se  plants  

w e r e  d i f fe ren t  ( F i g s . 4 D ,  E ;  Table 9 ) .  

The r e m a i n i n g  two d o u b l e - t r i s o m i c s  (276 and 

160) d i sp layed  long and n a r r o w  l e a v e s  with pointed 

t ips  ( F i g s . 4 F ,  G ) .  

Na tu re  of the s e l f - c o m p a t i b i l i t y  c h a r a c t e r  in the s e l f -  

compa t ib l e  t r i s o m i c  (plant 220) 

With the a im of a s c e r t a i n i n g  the s i t e  (pol len o r  s ty le )  

of the s e l f - c o m p a t i b i l i t y  c h a r a c t e r  e x p r e s s e d  by plant 

220 ( t r i s o m i c  for  c h r o m o s o m e  3 o r ig ina t ed  f rom the 

c r o s s  3n - S1S2S 4 • 2 n -  $4S 5) ,  a s e r i e s  of r e c i p r o -  

cal  c r o s s e s  w e r e  c a r r i e d  out with the t e s t e r s  S1S 2, 

$2S4, $2S5, S1S 4 and S1S 5. The ou tcome  of t h e s e  

t e s t - c r o s s e s  (Table 10) d e m o n s t r a t e s  beyond doubt 

that : 

- p l a n t  220 p roduces  funct ional  S 2 and S 5 pol len  

and does  not y ie ld  any compa t ib l e  po l len ;  

- the  s ty l e  i s  the s i t e  of the s e l f - c o m p a t i b i l i t y  

c h a r a c t e r  e x p r e s s e d  by plant 220 which behaves  as 

if at l e a s t  one of the two S a l l e l e s  ac t i ve  in the pol len 

fa i led  to function in the p i s t i l .  

Not a s ing le  s e l f - c o m p a t i b l e  plant could be found 

among the p r o g e n i e s  of the c r o s s ,  plant 220 x 006 - 

SIS 2 (Table 11) .  

The s e a r c h  for  t h r e e  S - s p e c i f i c i t i e s  in t r i s o m i c s  

e x p r e s s i n g  weak s e l f - c o m p a t i b i l i t y  

The two p r i m a r y  t r i s o m i c s  (plant 145 : t r i p lo -1  ; plant 

172: t r i p l o - 3 )  which,  in addit ion to plant 220, had 

been s e l e c t e d  in th is  s tudy on the ba s i s  of t h e i r  c a p a -  

c i ty  to se t  s e e d  upon se l f ing ,  w e r e  s e a r c h e d  by 

means  of a p p r o p r i a t e  t e s t - c r o s s e s  for  the p r e s e n c e  

of 3 d i f fe ren t  s p e c i f i c i t i e s  in the s t y l e .  The r e s u l t s  

(Table 12) show that  not a s ing le  c a s e  of c r o s s i n g  

behav iou r  was o b s e r v e d  which could  sugges t  h e t e r o -  

a l l e l i s m  in the p i s t i l  of plant 145 o r  172. 

It is  thus appa ren t ,  in v iew of t he se  o b s e r v a t i o n s  

and of t h e s e  modes  fo r  plant 220 and o the r  p lan t s ,  

that  n e i t h e r  c h r o m o s o m e  1 nor  c h r o m o s o m e  3 can 

be c o n s i d e r e d  as the b e a r e r  of the S - l o c u s .  

Not a s ing le  s e l f - c o m p a t i b l e  plant could  be found 

among the p r o g e n i e s  of the c r o s s e s  be tween plants  

Table 10. C r o s s - c o m p a t i b i l i t y  r e l a t i onsh ip s  of the 
s e l f - c o m p a t i b l e  t r i s o m i c  (plant  2 2 0 : t r i p l o - 3 )  to the 
t e s t e r  s tocks  

No.  of No.  of A v e r a g e  no.  
C r o s s  f l ower s  f ru i t s  of s eeds  p e r  
p e r f o r m e d  pol l ina ted  f o r m e d  f rui t  

220 x S1S 2 10 10 50.00 

220 x SIS 4 9 8 75.50 

220 •  5 9 7 81.43 

220 • $2S 5 8 6 69.00 

220 x $2S 4 8 8 91.75 

220 x $4S 5 9 6 63.33 

SIS 2 x 220 8 8 Above hundred 

SIS 4 • 220 8 8 Above hundred  

SIS f ix  220 9 9 Above hundred  

$2S 5 x 220 21 None 

$2S 4 x 220 8 8 Above hundred  

$4S 5 x 220 8 8 Above hundred 

Table 11. Compat ib i l i ty  behav iour  of F~ plants  de -  
r i ved  f rom c r o s s e s  be tween the t r i s o m i c s  and the 
diploid c lone  006-S~S~ 

Compat ib i l i ty  b e -  
hav iour  of F~s 

No.  of F~ 
plants  No.  of 

C r o s s  se l f ed  SC plants  
No.  of 
SI plants  

145 x 006-$1S 2 19 0 19 

172 x 006-S1S 2 18 0 18 

220 X 006-$1S 2 20 0 20 

Table 12. C r o s s i n g  behav iou r s  of t r i p l o - 1  (plant  145) 
and of t r i p l o - 3  (plant 172) with m a r k e r - s t o c k s  used 
as s t amina t e  pa r en t s  

Average no. 
Flowers Fruits of seeds 

Cross made pollinated formed per fruit 

145 x 006-$1S 2 15 9 12.10 

145 x P10-SIS  4 15 15 62.33 

145 • P9-$2S 4 7 3 17.33 

145 x F13-$12S13 12 10 43.60 

172 x 006-$1S 2 11 6 60.66 

172 • P I 0 - S I S  4 8 8 104.50 

172 • P9-$2S 4 11 9 126.33 

172 x F13-$12S13 11 11 38.88 
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145 and 172, used  as p i s t i l l a t e  p a r t n e r s ,  and the 

diploid t e s t e r  s tock 006 - S1S 2 (Table 11) .  

As in the c a s e  of the of f spr ing  of plant 220, all  the 

p r o g e n i e s  f rom c r o s s e s  be tween plants  145 and 172, 

used  as p i s t i l l a t e  p a r t n e r s ,  and the diploid t e s t e r  

s tock 006 - S1S2 w e r e  c o m p l e t e l y  s e l f - i n c o m p a t i b l e .  

Discussion 

this  s p e c i e s  c a s e s  of aneuploidy c h a r a c t e r i z e d  by the  

p r e s e n c e  of 3 o r  4 e x t r a - c h r o m o s o m e s  which a r e  

not t o l e r a t e d  in L. eseulentum. 

Whateve r  the exact  s i tua t ion  may  be ,  it i s  c l e a r  

f r o m  our  r e s u l t s  that t r i p l o - 1  and t r i p l e - 3  can be ob-  

ta ined  with e a s e  in L.perupianum and that t he se  t r i s o m -  

ics  a r e  p e r f e c t l y  v iab le  and r e l a t i v e l y  f e r t i l e  as p i s t i l -  

la te  and s t a m i n a t e  p a r e n t s .  

The o c c u r r e n c e  of aneuploidy and t r i s o m y  in the p r o g -  

en ies  of c r o s s e s  be tween  t r i p lo id  and diploid plants  

of L. peruvianum 

Aneuploids w e r e  r e c o v e r e d  among the p r o g e n i e s  of 

t r ip lo id  X diploid c r o s s e s  with an o v e r a l l  f r equency  

of 40 % and a lmos t  al l  of them o c c u r r e d  in c r o s s e s  

whe re  the t r i p lo id  was used  as p i s t i l l a t e  p a r e n t ,  It 

is  thus evident  that the t r a n s m i s s i o n  of n + 1 and 

n + 2 g a m e t e s  e s s e n t i a l l y  takes  p l a c e ,  as  r e p o r t e d  

for  o the r  plants  ( s e e  for  ins t ance  Tsuchiya  1967; 

Gil l  et a l .  1970),  through the e m b r y o s a c  and not 

v ia  the po l len .  

As aneuploid plants  with one e x t r a - c h r o m o s o m e  

o c c u r r e d  in h ighe r  f r e q u e n c i e s  than plants  with m o r e  

than one e x t r a - c h r o m o s o m e ,  it is  c l e a r  that the d i s -  

t r ibut ion  of aneuploidy r e su l t i ng  f rom t r ip lo id  - d i -  

ploid c r o s s e s  in L.peruvianum belongs  to the type de-  

f ined by Ising (1969) as t r i s o m i c  (only s ing le ,  double 

and t r i p l e  t r i s o m i c s  a r e  produced)  and not to the 

aneuploid type ( c h r o m o s o m e  n u m b e r s  f rom 2n to 

3n) nor  the bi modal  type ( m a x i m u m  n e a r  the euploid  

n u m b e r s ) .  The aneuploid type has  been  de tec ted  in 

Solc~um (Vogt and Rowe 1968) and in o the r  g e n e r a  of 

h ighe r  plants  ( s e e  Khush 1973).  

Types of p r i m a r y  t r i s o m i c s  found 

Since  only the aneuploid  plants  e x p r e s s i n g  a c e r t a i n  

d e g r e e  of s e l f - c o m p a t i b i l i t y  w e r e  s e l e c t e d  for  the 

cy to log ica l  ident i f ica t ion  of t h e i r  e x t r a - c h r o m o s o m e s ,  

it is  highly p robab le  that only a f r ac t ion  of the v iab le  

t r i s o m i c s  of L.peruvianum was de tec ted  in the p re sen t  

s tudy.  The 12 p r i m a r y  t r i s o m i c s  can be obta ined in 

the cu l t iva ted  t o m a t o ,  L. esculentum, (Rick  and B a r -  

ton 1954) and it is  m o r e  than l ike ly  that  they can a lso  

be p roduced  in L.peruvianum b e c a u s e  we de tec ted  in 

Morphologica l  d i s t i nc tnes s  of s ing le  and double t r i -  

s o m i c s  

Khush (1973) r e v i e w e d  the morpho log ica l  f e a t u r e s  of 

t r i s o m i c s  in 29 d i f ferent  s p e c i e s  and concluded that 

the t r i s o m i c s  of diploid s p e c i e s  with few dupl ica t ions  

in t h e i r  genom es  w e r e  morpho log ica l l y  d is t inct  and, 

in con t r a s t  with the s i tua t ion  in polyploid s p e c i e s ,  

could be d i s t inguished  on the ba s i s  of t h e i r  phenotypes .  

This conc lus ion  is  p a r t i c u l a r l y  well  suppor ted  by the 

s i tua t ion  in Datura where  the t r i s o m i c s  can be iden-  

t i f ied  at al l  s t ages  of growth and in cu l t iva ted  t o m a -  

toes  where  each c h r o m o s o m e  in t r i p l i c a t e  is a s s o -  

c i a t ed  with a d is t inc t  s y n d r o m e  of morpho log ica l  

changes  (Rick  and Bar ton  1954).  The obse rva t i ons  

made  for  L. eseulentum by Rick and Bar ton  ( l oe .  c i t . )  

in the c a s e  of t r i p l e - 1  and t r i p l o - 3  do, to s o m e  ex-  

ten t ,  a lso  apply to t r i p l o - 1  and t r i p l o - 3  in L.peru- 

vianum. As in the t r i s o m i c  for  c h r o m o s o m e  1 in 

L. esculentum, t r i p l o - 1  in peruvianum disp lays  s m a l -  

l e r  f lowers  and s m a l l e r  f ru i t s  but i ts  l ea f  s e g m e n t s ,  

s t e m s  and o ther  plant - pa r t s  r e s e m b l e  wild type 

and do not show the reduc t ion  in s i z e  c h a r a c t e r i z i n g  

the esculentwn t r i s o m i c .  The s a m e  o b s e r v a t i o n  appl ies  

in the c a s e  of t r i p l o - 3  which,  exhibi t ing in peruvianum 

the  l a r g e r  f ru i t s  and s eeds  typica l  of t r i p l o - 3  in 

eseulentum~ fa i led  to p roduce  the e longate  l e a v e s ,  

s t e m  in te rnodes  and i n f l o r e s c e n s e s  o f  i ts  eseulentum 

c o u n t e r p a r t .  In addi t ion,  c l e a r  morpho log ica l  d i f f e r -  

ences  w e r e  found in the p r e s e n t  s tudy between the  two 

d i f ferent  peruvianum plants  of the s a m e  t r i s o m i c  

( t r i p l o -  3 ) .  

Vigour  and f e r t i l i t y  of the t r i s o m i e s  

Khush (1973) in h is  r e v i e w  on the morphology  of t r i -  

s o m i c s  showed that the unbalance caused  by the  p r e -  
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s e n c e  of  a n  e x t r a  c h r o m o s o m e  in  d i p l o i d  s p e c i e s  u s u -  

a l l y  l e a d s  to  r e d u c t i o n  in  v i g o u r  a n d  f e r t i l i t y .  S u c h  

a n  e f f e c t  i s  no t  o b s e r v e d  in  p o l y p l o i d s  w h i c h  o b v i o u s l y  

t o l e r a t e  d u p l i c a t i o n s  in  t h e i r  g e n o m e s .  

D i f f e r e n c e s  in  t o l e r a n c e  to a d d i t i o n a l  c h r o m o s o m e s  

a l s o  a p p e a r  to  d i s t i n g u i s h  w i l d  s p e c i e s  f r o m  c u l t i v a t e d  

f o r m s .  The  t h e s i s  i s  s u p p o r t e d  b y  t h e  f a c t  t h a t  t h e  t r i -  

s o m i c s  of  w i l d  s p e c i e s  s u c h  a s  Clarkia unguiculata 

( M o o r i n g  1 9 6 0 ) ,  Collinsia heterophylla ( D h i l l o n  a n d  

G a r b e r  1 9 6 0 ) ,  a n d  So~anwn chacoense ( H e r m s e n  et  a l .  

1970)  a r e  v i g o r o u s ,  f e r t i l e  a n d  i n d i s t i n g u i s h a b l e  f r o m  

e a c h  o t h e r  a n d  f r o m  t h e  d i s o m i c s .  In t r i s o m i c s  of  w i l d  

Hordewu spont~eum, v i g o u r ,  f e r t i l i t y  a n d  t h e  t r a n s m i s -  

s i b i l i t y  of  t r i s o m y  w e r e  h i g h e r  t h a n  in  t h e  c u l t i v a t e d  

b a r l e y  ( T s u c h i y a  1960 ;  B u r n h a m  1 9 6 2 ) .  R i c k  a n d  

N e t a n i  ( 1 9 6 1 )  r e p o r t e d  t h a t  t h e  t r i s o m i c s  in  t h e  

p r i m i t i v e  t o m a t o  v a r i e t y  ' r e d  c h e r r y '  w e r e  a s  v i -  

g o r o u s  a n d  f e r t i l e  a s  t h e  d i s o m i c s  a n d  c o n c l u d e d  

t h a t  w i l d  o r  p r i m i t i v e  f o r m s  d i s p l a y  t o l e r a n c e  to  t r i -  

s o m y  a s  a p a r t  of  t h e i r  p l a s t i c i t y  a n d  a b i l i t y  to  w i t h -  

s t a n d  v a r i o u s  u n f a v o u r a b l e  s i t u a t i o n s .  The  o b s e r v a -  

t i o n s  m a d e  in t h e  p r e s e n t  s t u d y  c l e a r l y  c o n f i r m  s u c h  

a c o n c l u s i o n  s i n c e  t h e  a v e r a g e  v i g o u r  a n d  f e r t i l i t y  of  

t h e  t r i s o m i c s  d e t e c t e d  in  L.peruvi~um w e r e  not  m u c h  

d i f f e r e n t  f r o m  t h o s e  of  t h e i r  d i s o m i c  s i b s .  F u r t h e r -  

m o r e ,  t h e  s u r v i v a l  in  L.peruvianum of p l a n t s  w i t h  t h r e e  

a n d  f o u r  c h r o m o s o m e s  d e f i n i t e l y  d e m o n s t r a t e s  t h e  

t o l e r a n c e  o f  L.peruvianum to  c e r t a i n  t y p e s  of  a n e u p l o i -  

dy w h i c h  a r e  no t  a c c e p t e d  b y  t h e  c u l t i v a t e d  t o m a t o .  

C y t o l o g y  of  t h e  t r i s o m i c s  

The  a n a l y s i s  of  d i a k i n e s i s  a n d  MI i n  t r i p l o - 1  a n d t r i -  

p l o - 3  c l e a r l y  r e v e a l e d  t h a t  t h e s e  w e r e  of  t h e  p r i m a r y  

t y p e .  The  f r e q u e n c y  of  v a r i o u s  t y p e s  of  c h r o m o s o m e  

c o n f i g u r a t i o n s  d i f f e r e d  b e t w e e n  t r i p l o - 1  a n d  t r i p l o - 3 ,  

a n d  t h e  t r i v a l e n t  f r e q u e n c y  w a s  l o w e r  a t  MI t h a n  t h a t  

a t  d i a k i n e s i s .  S e v e r a l  a u t h o r s  d e m o n s t r a t e d  t h a t  t r i -  

v a l e n t  f r e q u e n c y  i s  c h r o m o s o m e  d e p e n d e n t  a n d  i s  

l o w e r  a t  MI t h a n  a t  e a r l i e r  s t a g e s  o f  m e i o s i s .  The  

f r e q u e n c y  of  v a r i o u s  t y p e s  of  c h r o m o s o m e  a s s o c i a -  

t i o n s  m a y  b e  v a r i a b l e  f o r  t h e  t r i s o m i c s  of  d i f f e r e n t  

s p e c i e s ,  and  i s  g e n e r a l l y  d i f f e r e n t  f o r  t h e  t r i s o m i c s  

of  t h e  s a m e  s p e c i e s  ( s e e  r e v i e w  in  K h u s h  1 9 7 3 ) .  The  

f r e q u e n c y  w i t h  w h i c h  a t r i s o m i c  f o r m s  a t r i v a l e n t  d e -  

p e n d s  on  t h e  t o t a l  l e n g t h ,  s i n c e  l o n g e r  c h r o m o s o m e s  

have a higher chiasma frequency than shorter ones 

(Einset 1943; Rick and Barton 1954). The different 

members of the chromosome complements of barley 

( T s u c h i y a  1960)  a n d  Nicotiana sylvestris ( G o o d s p e e d  

a n d  A v e r y  1939)  a r e  a l m o s t  t h e  s a m e  s i z e ,  a n d  no  

s i g n i f i c a n t  d i f f e r e n c e s  in  t h e  f r e q u e n c y  of  c e l l s  w i t h  

t r i v a l e n t s  w e r e  o b s e r v e d .  In w i l d  L.peruvie~um, w h e r e  

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

t h e i r  t o t a l  l e n g t h ,  t h e r e  a p p e a r s  to  b e  s o m e  r e l a t i o n -  

s h i p  b e t w e e n  t h e  f r e q u e n c y  of  t r i v a l e n t s  a n d  t h e  l e n g t h  

of  c h r o m o s o m e s  ; s l i g h t l y  h i g h e r  t r i v a l e n t  f r e q u e n c y  

w a s  f o u n d  in  t r i p l o - 1  t h a n  in  t r i p l o - 3 .  It w a s  o b s e r v e d  

t h a t  t h e  t r i v a l e n t  f r e q u e n c y  of  15 7, ( t r i p l o - 3 )  a n d  20% 

( t r i p l o - 1 )  a t  d i a k i n e s i s  of  L.peruvianum t r i s o m i c s  i s  

c o m p a r a t i v e l y  m u c h  l o w e r  t h a n  t h a t  o b s e r v e d  in  

L. esculentwn t r i s o m i c s  f o r  c h r o m o s o m e  1 (64  %) a n d  

c h r o m o s o m e  3 (70%)  ( R i c k  a n d  B a r t o n  1 9 5 4 ) .  The  

r e a s o n  f o r  t h e  low t r i v a l e n t  f r e q u e n c y  in  t h e  w i l d  s p e -  

c i e s  of  t o m a t o  i s  h o w e v e r  no t  c l e a r  a t  p r e s e n t ,  a n d  a 

d e t a i l e d  a n a l y s i s  on  p a i r i n g  a n d  t e r m i n a l i s a t i o n  in  t h e  

o t h e r  p r i m a r y  t r i s o m i c s  m i g h t  g i v e  a c l u e  in  t h i s  r e -  

s p e c t .  

C h r o m o s o m e  d i s t r i b u t i o n  a t  a n a p h a s e  I w a s  not  

v e r y  r e g u l a r  in  e i t h e r  t r i p l o - 1  o r  t r i p l o - 3 ;  a b o u t  40% 

of  P M C ' s  s h o w e d  l a g g a r d s  in  v a r y i n g  n u m b e r s .  The  

e x t r a  c h r o m o s o m e  w h e n  p r e s e n t  a s  a u n i v a l e n t  b e h a v e s  

i r r e g u l a r l y  : 

i )  i t  m a y  p a s s  to  o n e  of  t h e  p o l e s  a t  AI u n d i v i d e d ,  

a n d  d i v i d e  n o r m a l l y  a t  AI I ,  

i i )  i t  m a y  l ag  a n d  f a i l  to  b e  i n c l u d e d  in  a n y  of  t h e  

TI n u c l e i ,  o r  

i i i )  i t  m a y  d i v i d e  e q u a t i o n a l l y ,  a n d  s i s t e r  c h r o m a -  

t i d s  p a s s  to  o p p o s i t e  p o l e s ,  o r  o n e  o r  b o t h  m a y  l ag  

a n d  fa i l  to  b e  i n c l u d e d  in TI n u c l e i .  

The  f r e q u e n c y  of  c e l l s  w i t h  l a g g a r d s  at  AI w a s  

s i m i l a r  in  b o t h  t r i p l o - 1  a n d  t r i p l o - 3 .  At  AII ,  t h e  

f r e q u e n c y  of  c e l l s  w i t h  l a g g a r d s  w a s  h i g h e r  in  t r i p l o -  

1 t h a n  in  t r i p l o - 3 .  E i n s e t  ( 1 9 4 3 )  w o r k i n g  w i t h  t r i -  

s o m i c s  of  m a i z e  f o u n d  a p o s i t i v e  c o r r e l a t i o n  b e t w e e n  

t h e  l e n g t h  of  t r i s o m i c s  a n d  t h e  f r e q u e n c y  of  t r i s o m i c s .  

H e  a l s o  o b s e r v e d  a l o w e r  f r e q u e n c y  of  l a g g i n g  c h r o -  

m o s o m e s  at  AI in  t r i s o m i c s  i n v o l v i n g  l o n g e r  c h r o m o -  

s o m e s  a n d  a h i g h e r  f r e q u e n c y  of  l a g g i n g  c h r o m o s o m e s  

in  t r i s o m i e s  i n v o l v i n g  s h o r t e r  c h r o m o s o m e s .  In 

L.peruvianw~ t h e r e  w a s  a s o m e w h a t  h i g h e r  f r e q u e n c y  

of  t r i v a l e n t s  in  t h e  t r i s o m i c  f o r  t h e  l o n g e r  c h r o m o -  

s o m e ,  bu t  no  p o s i t i v e  r e l a t i o n s h i p  b e t w e e n  c h r o m o -  
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s o m e  l eng th  and t he  f r e q u e n c y  of c e l l s  with  l a g g a r d s  

was o b s e r v e d .  Chen  and G r a n t  (1968a ,  b)  r e p o r t e d  

tha t  in  Lotus pedunculatusthere was  m o r e  t r i v a l e n t  

f o r m a t i o n  in t r i s o m i c s  invo lv ing  l o n g e r  c h r o m o s o m e s ,  

but no c o r r e l a t i o n  was  o b s e r v e d  b e t w e e n  the  c h r o m o -  

s o m e  l eng th  and  f r e q u e n c y  of l a g g a r d s .  

The i n f l uence  of t r i s o m y  on t he  i n c o m p a t i b i l i t y  

c h a r e c t e r  in the  po l l en  

One of the  o b j e c t i v e s  of the  p r e s e n t  s tudy  was to d e -  

t e c t  i n d i v i d u a l s  t r i s o m i c  fo r  t he  S - b e a r i n g  c h r o m o -  

s o m e s  and p r o d u c i n g ,  t h r o u g h  c o m p e t i t i o n  e f f ec t s  in 

h e t e r o - S - a l l e l i c  p o l l e n ,  a c e r t a i n  amoun t  of po l len  

c o m p a t i b l e  upon s e l l i n g .  As the  s e l f - c o m p a t i b i l i t y  

c h a r a c t e r  of t he  s e l f - c o m p a t i b l e  t r i s o m i c s  d e t e c t e d  

in t he  p r e s e n t  s tudy  did not o r i g i n a t e  f r o m  a c h a n g e  

in the  po l l en  pheno type  but  f r o m  a l t e r a t i o n s  in  the  

s t y l e ,  t he  c o n c l u s i o n  m u s t  be  r e a c h e d  tha t  e i t h e r  t r i -  

s o m y  fo r  the  S - b e a r i n g  c h r o m o s o m e  is  not t o l e r a t e d  

in L.peruvianum o r  tha t  c o m p e t i t i o n  e f f ec t s  do not o c -  

c u r  in t he  po l l en  of p l a n t s  which  a r e  t r i s o m i c  fo r  the  

S - c h r o m o s o m e .  The s e c o n d  a l t e r n a t i v e  i s  p r o b a b l y  

the  c o r r e c t  one  b e c a u s e  t he  t r i p l o i d  s t o c k ,  which  

g ives  r i s e  to t he  t r i s o m i c  p r o g e n i e s  and which  i s  

known to d i s p l a y  t h r e e  d i f f e r e n t  S - a l l e l e s ,  c o m p l e t e l y  
m 

f a i l ed  to p r o d u c e  the  s l i g h t e s t  amoun t  of s e l f - c o m p a t -  

ib l e  po l l en  and yet r e g u l a r l y  s e t  s o m e  s e e d  as  s t a m i -  

n a t e  p a r t n e r  in c o m p a t i b l e  c r o s s e s .  It i s  h o w e v e r  

p o s s i b l e  tha t  t he  f e r t i l e  po l l en  y i e lded  by t he  t r i p l o i d  

n e v e r  c o n t a i n e d  m o r e  t h a n  a s i n g l e  copy of t he  S - b e a r -  

ing c h r o m o s o m e .  

O r i g i n  of s t y l a r  c o m p a t i b i l i t y  in  t r i p l o - 3  and  in t h e  

o t h e r  p l a n t s  s e t t i n g  a c e r t a i n  amoun t  of s e e d  upon 

s e l l i n g  

The o r i g i n  of s t y l a r  c o m p a t i b i l i t y  in  t r i p l o - 3  (p lan t  

220) and in the  o t h e r  t r i s o m i c s  which  y i e lded  s o m e  

s e e d  a f t e r  s e l f - p o l l i n a t i o n  i s  not known at t h i s  t i m e .  

F r o m  the  fac t  tha t  s e l f - c o m p a t i b i l i t y  was  found in 

only a few t r i s o m i c s  and ,  to s o m e  ex ten t  in  c e r t a i n  

d i s o m i e s l  it i s  p r o b a b l e  tha t  t h e r e  i s  no c a u s a l  r e l a -  

t i o n s h i p  b e t w e e n  t r i s o m y  and t he  e x p r e s s i o n  of s t y l a r  

s e l f - c o m p a t i b i l i t y .  It i s  a l so  c l e a r ,  s i n c e  t he  c h a r a e -  

t e r  cou ld  not be  t r a n s m i t t e d  to the  p r o g e n i e s  of t he  

t r i s o m i c s ,  tha t  s t y l a r  s e l f - c o m p a t i b i l i t y  did not r e -  

su l t  f r o m  a p e r m a n e n t  a l t e r a t i o n  of the  S - l o c u s .  It 

t hus  s e e m s  tha t  the  o b s e r v e d  b r e a k d o w n  of the  i n c o m -  

p a t i b i l i t y  pheno type  c o r r e s p o n d s  to a t e m p o r a r y  

s t a t e  of p s e u d o - c o m p a t i b i l i t y  s i m i l a r  to the  one p r e -  

v i o u s l y  d e s c r i b e d  by P a n d e y  ( 1 9 5 9 ) .  A n o t h e r  e x p l a -  

n a t i o n ,  h o w e v e r ,  cou ld  be  tha t  new S - a l l e l e s  we re  g e n -  

e r a t e d ,  in s u b s t i t u t i o n  fo r  one of t h e  p a r e n t a l  a l l e l e s ,  

in the  p i s t i l  of c e r t a i n  i n d i v i d u a l s ,  such  as  p lan t  220, 

which  t hus  b e c a m e  r e c e p t i v e  to ha l f  of t h e i r  'own po l -  

len  and yet  t r a n s m i t t e d  a ful ly func t iona l  s y s t e m  of 

s e l f - i n c o m p a t i b i l i t y  to t h e i r  p r o g e n i e s .  This  p o s s i b i l -  

i ty ,  in  c o m p l e t e  a g r e e m e n t  with  what  i s  known about 

the  g e n e r a t i o n  of new i n c o m p a t i b i l i t y  a l l e l e s  in i n -  

b r e d  popu la t i ons  of L.peruvi~num (de  N e t t a n c o u r t  et 

a l .  1971) ,  i s  p r e s e n t l y  be ing  t e s t e d  t h r o u g h  a s e r i e s  

of p r o g e n y  a n a l y s e s  with m a r k e r  s t o c k s .  

The d e t e c t i o n  of t r i s o m i c s  with 3 s p e c i f i c i t i e s  in  the  

s t y l e  

S ince  a l l  t he  t r i s o m i c s  d e t e c t e d  in t h e  p r e s e n t  s tudy 

had  b e e n  s e l e c t e d  on t h e  b a s i s  of t h e i r  c a p a c i t y  to se t  

a c e r t a i n  amoun t  of s e e d  upon s e l f i n g ,  and s i n c e  t h i s  

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

t u r n e d  out to o r i g i n a t e  f r o m  m o d i f i c a t i o n s  in the  s t y l e  

r a t h e r  t han  in t h e  p o l l en ,  it i s  not p o s s i b l e  to know 

if t h e  c r o s s - c o m p a t i b i l i t y  of the  t r i s o m i c s  with t he  

t e s t e r - s t o c k s  r e s u l t e d  f r o m  th e  s t y l a r  c o m p a t i b i l i t y  

c h a r a c t e r  a lone  o r  f r o m  th e  a b s e n c e  in t h e i r  s t y l e s  

of the  S - a l l e l e s  p r e s e n t  in the  t e s t e r s .  It i s  thus  i m -  

p o s s i b l e  to r e a c h  any c o n c l u s i o n  on the  o c c u r r e n c e  in 

L. peruvianwn of t r i s o m i c s  e x p r e s s i n g  t h r e e  d i f f e r en t  

S - s p e c i f i c i t i e s  in t h e i r  p i s t i l s .  

A c k n o w l e d g e m e n t  

The a u t h o r s  a p p r e c i a t e  t h e  e f f i c ien t  t e c h n i c a l  a s s i s -  
t a n c e  of M r s .  I .  L i b e r t i .  

L i t e r a t u r e  

B r e w b a k e r ,  J .L. ; N a t a r a j a n ,  A .T .  : C e n t r i c  f r a g m e n t s  
and p o l l e n p a r t  m u t a t i o n  of i n c o m p a t i b i l i t y  a l l e l e s  
in  Petunia. G e n e t i c s  45,  699-704 (1960)  

B u r n h a m ,  C . R .  : D i s c u s s i o n s  in c y t o g e n e t i c s .  3 7 5 p p .  
M i n n e a p o l i s ,  M i n n e s o t a :  B u r g e s s  1962 

Chert ,  C . C .  ; G r a n t ,  W . F .  : M o r p h o l o g i c a l  and cy to lo -  
g ica l  i d e n t i f i c a t i o n  of the  p r i m a r y  t r i s o m i c s  of 



K . S .  R a m u l u  et  a l .  : T r i p l o i d - d i p l o i d  C r o s s e s  in S e l f - i n c o m p a t i b l e  Lycopersicum peruvianum 119 

Lotus pedunculatus ( L e g u m i n o s a e ) .  C a n .  J .  G e n e t .  
C y t o l .  10, 161-179 (1968a)  

C h e n ,  C . C .  ; G r a n t ,  W , F .  : T r i s o m i c  t r a n s m i s s i o n  
in Lotus peduneulatus. C a n .  J .  G e n e t .  C y t o l .  10, 
648-654  (1968b)  

D h i l l o n ,  T . S .  ; G a r b e r ,  E . D .  : The g e n u s  Collinsia. 
X.  A n e u p l o i d y  in C. heterophylla. B o t .  G a z .  121, 
125-133 (1960) 

E c o c h a r d ,  R .  ; M e r x ,  G .  : A p r i m a r y  m o n o s o m i c  f o r  
c h r o m o s o m e  5 in t he  t o m a t o .  C a r y o l o g i a  25 ,  
531-536 (1972)  

E i n s e t ,  J .  : C h r o m o s o m e  l e n g t h  in r e l a t i o n  to t r a n s -  
m i s s i o n  f r e q u e n c y  of  m a i z e  t r i s o m e s .  G e n e t i c s  
2-6, 349-364 (1943) 

Gill, B.S.; Virmani, S.S. ; Minocha, J.L. :Primary 
simple trisomics in pearl millet. Can. J. Genet. 
Cytol. 12, 474-483 (1970) 

Goodspeed, T.H. ; Avery, P. : Trisomic and other 
types in Nievti~na sylvest~s. J. Genet. 38, 381- 
458 (1939) 

Hermsen, J.H.Th.; Wagenvoort, M. ; Ramanna, 
M.S. : Aneuploids from natural and colchicine- 
induced autotetraploids of Solarium. Can. J. Genet. 
Cytol. 12, 601-613 (1970) 

Ising, G. :--~-ytogenetic studies in Gyrtanthus. If. An- 
euploidy and internal chromosome balance. Here- 
ditas 61, 45-115 (1969) 

Khush, G-~. : Cytogenetics of aneuploids. 301 pp. 
New York and London: Academic Press 1973 

Lewis, D. : Competition and dominance of incompati- 
bility alleles in diploid pollen. Heredity I, 85- 
108 (1947) 

L e w i s ,  D.  : S t r u c t u r e  of  t h e  i n c o m p a t i b i l i t y  g e n e .  I I .  
I nduced  m u t a t i o n  r a t e .  H e r e d i t y  3 ,  339-355  (1949)  

M o o r i n g ,  J . S .  : A c y t o g e n e t i c  s t udy  of  Clarkia ungui- 
culata I I .  S u p e r n u m e r a r y  c h r o m o s o m e s .  A m e r .  

J .  B o t a n y  4_._77, 847-854  (1960)  

N e t t a n c o u r t ,  D .  de ;  E c o c h a r d ,  D .  ; P e r q u i n ,  M . D .  
G .  ; van  d e r  D r i f t ,  T .  ; W e s t e r h o f ,  M.  : The g e n e r -  
a t ion  of  new S a l l e l e s  at t he  i n c o m p a t i b i l i t y  l o c u s  
of  Lyeopersic~m peruvianum M i l l .  T h e o r .  App l .  
G e n e t .  4_!, 120-129 (1971)  

N e t t a n c o u r t ,  D .  de ;  D e v r e u x ,  M . ;  B o z z i n i ,  A .  ; 
C r e s t i ,  M.  ; P a c i n i ,  E .  ; S a r f a t t i ,  G .  : U l t r a s t r u c -  
t u r a l  a s p e c t s  of  t h e  s e l f - i n c o m p a t i b i l i t y  m e c h a n i s m  
in Lycopersicum peruvianum M i l l .  J .  C e l l  S c i .  1_..22, 
403-419  (1973)  

P a n d e y ,  K . K .  �9 M u t a t i o n s  of  t h e  s e l f - i n c o m p a t i b i l i t y  
g e n e  ( s )  and p s e u d o - c o m p a t i b i l i t y  in a n g i o s p e r m s .  
L loyd ia  2_~2, 222-234  (1959)  

P a n d e y ,  K . K .  : E l e m e n t s  of  t he  S - g e n e  c o m p l e x .  I I .  
M u t a t i o n  and c o m p l e m e n t a t i o n  at t h e  S• l o c u s  in 
Nicotiana alata. H e r e d i t y  2_~2, 255-284  (1967)  

R i c k ,  C . M .  ; B a r t o n ,  D . W .  : C y t o l o g i c a l  and g e n e t i -  
ca l  i d e n t i f i c a t i o n  of  t h e  p r i m a r y  t r i s o m i c s  of  t h e  
t o m a t o .  G e n e t i c s  39,  640-666  (1954)  

R i c k ,  C . M .  ; B a r t o n ,  D . W .  : C y t o g e n e t i c s  of  t h e  t o -  
m a t o .  A d v .  G e n e t .  8,  267-371  (1956)  

R i c k ,  C . M .  ; N o t a n i ,  N q K .  : The t o l e r a n c e  of  e x t r a  
c h r o m o s o m e s  by p r i m i t i v e  t o m a t o e s .  G e n e t i c s  46 ,  
1231-1235 (1961)  

S r e e  R a m u l u ,  K.  ; D e v r e u x ,  M.  ; A n c o r a ,  G .  ; Lane -  
r i ,  U .  : C h i m e r i s m  in Lyaopersicum pez~vianum 
p l a n t s  r e g e n e r a t e d  f r o m  in v i t r o  c u l t u r e s  of  a n -  
t h e r s  and s t e m  i n t e r n o d e s .  Z .  P f l a n z e n z i i c h t g .  7_~6, 
299-316  (1976)  

T s u c h i y a ,  T.  : C y t o g e n e t i c  s t u d i e s  of  t r i s o m i c s  in 
b a r l e y .  J a p .  J .  B o t .  1_.7.7, 177-213  (1960)  

T s u c h i y a ,  T.  : E s t a b l i s h m e n t  of  t r i s o m i c  s e r i e s  in a 
two r o w e d  c u l t i v a t e d  v a r i e t y  of  b a r l e y .  C a n .  J .  
G e n e t .  C y t o l .  9 ,  667-682  (1967)  

Vog t ,  G . E .  ; R o w e ,  P . R .  : A n e u p l o i d s  f r o m  t r i p l o i d -  
d ip lo id  c r o s s e s  in t h e  s e r i e s  Tuberosa of  t h e  
Solanum. C a n .  J .  G e n e t .  C y t o l .  1.._0, 479-486  
(1968)  

Received November 23, 1976 
Communicated by H.F. Linskens 

K.  S r e e  R a m u l u  
E URATOM-ITAL 
P . O .  Box 48 
W a g e n i n g e n ,  t h e  N e t h e r l a n d s  

F .  C a r l u c c i o  
L a b o r a t o r i o  V a l o r i z z a z i o n e  C o l t u r e  
I n d u s t r i a l i  de l  C N E N  
CSN C a s a c c i a  
C. P. 2400 
00100 Roma, Italy 

D.  de  N e t t a n c o u r t  
B i o l o g y  D i v i s i o n  of  t he  E u r o p e a n  
C o m m u n i t i e s  : 
D . G . ,  XII 
200 Rue de la Loi 
1040 Bruxelles, Belgique 

M.  D e v r e u x  
E U R A T O M  C . C . R .  
I s p r a ,  I t a ly  


