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S u m m a r y .  F 1 p l a n t s ,  m o n o s o m i c  f o r  c h r o m o s o m e s  1A to  7B ,  f r o m  c r o s s e s  of  t h r e e  l i n e s  o f  T2~iticurn 
d ~ u m  v a r .  K h a p l i  w i th  t h e  C h i n e s e  s e r i e s  w e r e  i n v e s t i g a t e d  t o g e t h e r  w i th  t h e i r  b a c k c r o s s e s  to  n o r m a l  
C h i n e s e  S p r i n g .  The  t h r e e  K h a p l i  l i n e s  w e r e  d e s i g n a t e d  K I - A ,  K I - D ,  a n d  K I - D .  F i v e  p a r a m e t e r s  w e r e  
a n a l y z e d :  awn  d e v e l o p m e n t ,  g l u m e  c o l o r ,  d e g r e e  of s e l f i n g ,  c r o s s i n g  a b i l i t y ,  a n d  s e e d  a b o r t i o n .  

M o r p h o l o g i c a l  e x a m i n a t i o n  of F~ m o n o p e n t a p l o i d  p l a n t s  r e v e a l e d  t h a t ,  i n  t h e  t h r e e  l i n e s ,  c h r o m o s o -  
m e s  5A, 1B,  3B,  4B,  5B,  and  6B h a d  p r o m o t o r  g e n e s  a n d  2A,  6A, and  2B h a d  i n h i b i t o r  g e n e s  f o r  awn  
d e v e l o p m e n t .  R e s u l t s  on g l u m e  c o l o r  s u g g e s t e d  t h e  p r e s e n c e  of a t  l e a s t  t h r e e  i n h i b i t o r  g e n e s  on 1B,  5B,  
a n d  7B,  a n d  t h r e e  p r o m o t o r  g e n e s  on 3A,  6A,  and  6B c h r o m o s o m e s  of C h i n e s e  S p r i n g .  

The  f i r s t  b a c k c r o s s  of  i n t e r s p e c i f i c  h y b r i d s  s e e m e d  to  i n d i c a t e  t h a t  s o m e  c h r o m o s o m e s  (1A ,  liB, a n d  
4B) o r i g i n a t i n g  f r o m  t he  K h a p l i  l i n e s  p o s s e s s e d  p r o m  o t o r  g e n e s ,  o t h e r s  (2B a n d  4A) c a r r i e d  i n h i b i t o r  g e -  
n e s  f o r  s e e d  s e t t i n g .  S i m i l a r i l y ,  t h e  g e n e t i c  f a c t o r  ( s )  c a r r i e d  b y  c h r o m o s o m e  5A i n c r e a s e d  s e e d  a b o r -  
t i o n  w h e r e a s  t h o s e  on 2B a n d  6B r e d u c e d  i t .  

Sel f  f e r t i l i t y  in  K I - D  h y b r i d s  w a s  p r o b a b l y  t he  r e s u l t  of t h e  i n h i b i t o r  f a c t o r  ( s )  on  7A a n d  p r o m o t o r  
g e n e s  on  3B,  4B,  5B,  a n d  6B c h r o m o s o m e s  c o m i n g  f r o m  K I - D .  

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

In 1954 S e a r s  d e v e l o p e d  a c o m p l e t e  s e r i e s  o f n u l l i s o m i c s ,  

m o n o s o m i c s  and  t e t r a s o m i c s  in  h e x a p l o i d  w h e a t .  F o l l o w -  

ing  t h i s ,  n u m e r o u s  w o r k e r s  h a v e  a s s i g n e d  g e n e s  to  p a r -  

t i c u l a r  c h r o m o s o m e s  i n  c o m m o n  w h e a t  by  m o n o s o m i c  

a n a l y s i s ,  bu t  a c o m p l e t e  s e r i e s  of m o n o s o m i c s  in  t e t r a -  

p l o i d  w h e a t  i s  no t  ye t  a v a i l a b l e .  H o w e v e r ,  K u s p i r a  a n d  

M i l l i s  ( 1 9 6 7 )  u s e d  a n  a l t e r n a t i v e  m e t h o d  of  a n a l y s i s  i n -  

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

m i c  l i n e s  1A to 7B of  a h e x a p l o i d  c u l t i v a r  f o l l o w e d  by a 

c y t o g e n e t i c  a n a l y s i s  of t h e  F 1 p l a n t s .  B o z z i n i  a n d  G i o r g i  

( 1 9 7 1 )  u s i n g  t h i s  t e c h n i q u e  i d e n t i f i e d  t he  c h r o m o s o m e s  

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

i e t y  of w h e a t .  B y  t h i s  t e c h n i q u e  it  i s  no t  p o s s i b l e  to  l o -  

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

c o n v e n t i o n a l  F 2 m o n o s o m i c  a n a l y s i s  a l s o  i s  no t  s u c c e s s -  

ful b e c a u s e  of  t h e  e x c e s s i v e  s t e r i l i t y  in  m o s t  of  t he  F 1 

p l a n t s  ( H y n e s ,  1926 ; T h o m p s o n  a n d  H o l l i n g s h e a d ,  1927 ; 

W a t e r h o u s e ,  1933 ;  Love ,  1941;  W a t e r h o u s e ,  1952 ;  M o k h -  

t a r z a d e h ,  1970,  u n p u b l i s h e d  d a t a ) .  In t he  p r e s e n t  i n v e -  

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

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

v o l v i n g  awn  e x p r e s s i o n ,  g l u m e  c o l o r ,  c r o s s a b i l i t y  o r  

s e e d  s e t t i n g ,  a n d  s e e d  a b o r t i o n .  

M a t e r i a l s  a n d  M e t h o d s  

S e e d  of  ~ t i ~ u m  a e s t i m ~  ( 2 n  = 6x = 42,  A A B B D D )  v a r .  
C h i n e s e  S p r i n g  ( C n s )  m o n o s o m i c s  w a s  o b t a i n e d  f r o m  

D r .  E . R .  S e a r s ,  of t he  U . S .  D e p a r t m e n t  of A g r i c u l t u r e ,  
A g r i c u l t u r a l  R e s e a r c h  S e r v i c e ,  C o l u m b i a ,  Mo.  E a c h  of  
t he  14 l i n e s  of A and  B g e n o m e  m o n o s o m i c s  C n s  w a s  
c r o s s e d  to  t h r e e  l i n e s  of  2. d~a~u~ (2n  = 4x = 28 ,  A A B B )  
v a r .  K h a p l i .  The  t h r e e  K h a p l i  l i n e s ,  d e s i g n a t e d  h e r e  a s  
K 1 - A ,  K I - B ,  a n d  K I - D ,  w e r e  o b t a i n e d  f r o m  t h e  D e p a r t -  
m e n t  of A g r o n o m y ,  N o r t h  D a k o t a  S t a t e  U n i v e r s i t y ,  F a r -  
go ,  N . D .  

Al l  t h e  t h r e e  l i n e s  h a d  l o n g  a w n s ,  of 8 to  9 c m ,  
w h e r e a s  C h i n e s e  S p r i n g  w a s  a w n l e s s .  The  g l u m e  c o l o r  
of  Cns  w a s  y e l l o w i s h  bu t  t h a t  of  K I - D  w a s  a l m o s t  b l a c k .  
All  t he  p a r e n t a l  l i n e s  d e r i v e d  f r o m  K h a p l i  h a d  h i g h  s e l f -  
f e r t i l i t y .  The  f e r t i l i t y  of C n s  m o n o s o m i c  l i n e s  h a s  p r e -  
v i o u s l y  b e e n  r e p o r t e d  by  S e a r s  ( 1 9 5 4 ) .  The  s o m a t i c  c h r o -  
m o s o m e  n u m b e r  of  e a c h  F~  p l a n t  w a s  d e t e r m i n e d  in t h e  
r o o t  t i p  of t he  g e r m i n a t i n g  s e e d .  S e e d l i n g s  w i th  34 ( t o o -  
n o p e n t a p l o i d )  and  35 ( d i s o m i c  o r  p e n t a p l o i d )  c h r o m o -  
s o m e s  w e r e  s e l e c t e d  a n d  t r a n s p l a n t e d  in  t he  g r e e n h o u s e .  

T h r e e  d a y s  a f t e r  e m a s c u l a t i o n ,  e a c h  F :  f e m a l e  h e a d  
was  p o l l i n a t e d  w i t h  f r e s h ,  m a t u r e  p o l l e n  of C h i n e s e  
S p r i n g  a n d  t h e  n u m b e r  of  f l o r e t s  c r o s s e d  w a s  r e c o r d e d .  
In o r d e r  to  s u p p l y  e n o u g h  f r e s h  p o l l e n ,  a l a r g e  n u m b e r  
o f  s e e d s  f r o m  C n s  w e r e  p l a n t e d  in  p o t s  a s  we l l  a s  i n  
g r e e n h o u s e  g r o u n d  b e n c h e s ,  a t  d i f f e r e n t  d a t e s .  One  
h e a d  f r o m  e a c h  F~ p l a n t  w a s  c o v e r e d  f o r  s e l l i n g .  

At  h a r v e s t  t h e  n u m b e r s  of fu l ly  d e v e l o p e d  a n d  a b o r t -  
ive  s e e d s  w e r e  r e c o r d e d .  P e r c e n t  s e e d  s e t  and  s e e d  
a b o r t i o n  f o r  e a c h  l i n e  w e r e  c a l c u l a t e d  a c c o r d i n g  to  t h e  
f o l l o w i n g  f o r m u l a s  : 

1 - P e r c e n t  s e e d  s e t ;  

t o t a l  n u m b e r  of fu l l y  d e v e l o p e d  a n d  a b o r t i v e  s e e d s  
• I00  t o t a l  n u m b e r  of f l o r e t s  c r o s s e d  

2 - P e r c e n t  a b o r t i v e  s e e d  ; 

t o t a l  n u m b e r  of a b o r t i v e  s e e d s  
• 100 t o t a l  n u m b e r  of  fu l ly  d e v e l o p e d  a n d  a b o r t i v e  s e e d s  

Oberservations on awn types and glume color were 
made when plants were ready for harvest. Awn types 
were classified as fully-awned, short-awn, awnleted, 
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and awnless. Glume color was classed as dark, me- 
dium, and light. 

Crosses with the 34 chromosome F i were used as 
checks or controls and the heterogeneity chi-square 
test was applied to their results on seed setting and 
seed abortion. The significance of differences between 
pentaploid and monopentaploid plants of each line for 
crossability and seed abortion was examined using stu- 
dent's "t" test. 

Results and Discussion 

Details of crosses between monopentaploid hybrids with 

hexaploid Chinese Spring are presented in Table 1. Since 

no significant difference was ascertained for seed set- 

ting and seed abortion in the pentaploid progenies the 

mean of backcross F 1 was used in the comparison. 

Seed setting 

Seed setting data, used as a measure of crossability, 

indicated that all monopentaploid families in K1-A, KI-B, 

and KI-D had a lower seed set than the control hybrid. It 

may be concluded that all chromosomes from the A and 

B genomes of the Khapli lines influenced the seed setting 

of the interspecific hybrids. This agreed with the previ- 

ous suggestion (Sears, 1954) that all chromosomes in 

the common wheat influence fertility. Analysis of the de- 

viating monopentaploid families showed that the absence 

of a particular chromosome in the hybrid resulted in 

the significant increase or decrease of the seed set ; 

it would appear that these chromosomes carry inhibitor 

or major promotor genes for the seed setting of thetest- 

Table I. Percent seed set and seed abortion in back- 
cross F~ plants from crosses between (Chinese 
Spring monosomics x K1-A, KI-B, and KI-D) 
F I and normal Chinese Spring 

% Seed set % Seed a b o r t i o n  

Crosses K I - A  K I - B  K I - D  K I - A  K I - B  K I - D  

IA II** 9** 6* 23 33 45 
2A 12"*  13 19 20** 40 43 
3A 19 20 10 28 31" 41 
4A 25 19 32 21"  32 47 
5A 14 12 14 19"*  28** 32** 
6A 20 11 15 39 26** 34* 
7A 21 7**  12 25 33 41 
1B 10"* 7**  3** 31 29* 39 
2B 24 23 55 41 66 63 
3B 16 11 14 26 36 27** 
4B 7 **~ 7** 4** 36 47 40 
5B 19 18 8 28 44 34* 
6B 14 21 3** 45 67 56 
7B 16 24 12 12"* 32 38 

D i s o m i c s  32 54 42 30 40 36 

* S i g n i f i c a n t  at  5 ~ l e v e l .  

** S i g n i f i c a n t  at 1 ~ l e v e l .  

c r o s s  p r o g e n y .  The p r e s e n c e  of all  c h r o m o s o m e s  c a r r y -  

ing the  m a j o r  o r  m i n o r  p r o m o t o r  g e n e s  fo r  s e e d  s e t t i n g  

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

on the  s u p p r e s s o r  g e n e s  and r e s u l t  in t he  r e l a t i v e l y  h igh  

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

C h r o m o s o m e s  1A, 1B, and 4B in the  t h r e e  Khapl i  

l i n e s ,  in add i t ion  to 2A in K I - A ,  7A in K I - B ,  and  6B in 

K I - D ,  m a y  be c o n s i d e r e d  a s  c h r o m o s o m e s  wi th  a m a j o r  

e f f ec t  on the  p r o m o t i o n  of  s e e d  s e t t i n g  in  t he  h y b r i d s .  

W h e n e v e r  one  of the  a b o v e - m e n t i o n e d  c h r o m o s o m e s  was  

missing the seed setting of that particular hybrid was 

significantly reduced (Fig. 1 ). Similarily, chromosomes 

4A and 2B in the three Khapli lines, in addition to 6A 

and 7A in KI-A, and 6B and 7B in KI-B, can be consid- 

ered the carriers of inhibitor genes, because of the rel- 

atively high percentage of the seed set in monopenta- 

ploid lines for these chromosomes. 

The reduced crossability of monopentaploid as well 

as pentaploid hybrids could be due to several factors, 

such as lack of receptivity of the stigma in various flo- 

rets in a head, pollen quality, and environmental fac- 

tors per se. 

Disturbance in seed setting of the interspecific hy 

brids may be expected as a result of interactions bet- 

ween A and B genomes originating from different sour- 

ces (Pissarev, 1966). In addition, the absence of chro- 
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F i g .  1. D i a g r a m  s h o w i n g  d e v i a t i o n  in s e e d  s e t t i n g  of  h y -  
b r i d  c o n t r o l  and 14 m o n o s o m i c  l i n e s  of  K 1 - A ,  K 1 - B ,  and  
K1-D f r o m  the  m e a n  of m o n o s o m i c  l i n e s  
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m o s o m e s  i n f l u e n c i n g  f e r t i l i t y  a n d  c r o s s a b i l i t y  m a y  r e -  

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

b r i d s .  Los s  of c h r o m o s o m e s  c a r r y i n g  g e n e s  w h i c h  p r o -  

m o t e  o r  s u p p r e s s  f e r t i l i t y  c a n  b e  r e v e a l e d  by  v e r y  low 

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

c o m p a r e d  w i th  t h e  a v e r a g e  of t h e  m o n o s o m i c  l i n e s  ( B o z -  

z in i  a n d  G i o r g i ,  1 9 7 1 ) .  In t h i s  e x p e r i m e n t  c h r o m o s o m e s  

1A, 1B a n d  4B in  t h e  t h r e e  l i n e s  c a n  b e  c o n s i d e r e d  t h e  

c a r r i e r s  of p r o m o t o r  g e n e s ,  w h e r e a s ,  c h r o m o s o m e s  

4A a n d  2B c a r r y  t h e  s u p p r e s s o r  g e n e s  f o r  f e r t i l i t y  i n t h e  

h y b r i d  ( F i g .  1 ) .  The c y t o p l a s m i c  e f f e c t  of t h e  h e x a p l o i d  

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

r u l e d  out  ( K i h a r a ,  1968 ;  S u e m o t o ,  1 9 6 8 ) .  

Seed abortion 

Data on the percentage of abortive seed (Table 1 and 

Fig. 2), show that chromosomes 2B and 6B in the three 

Khapli lines, in addition to four other chromosomes 

(6Aand 4B inKI-A, 4B in KI-B, and 4A inK1-D),were 

the most essential chromosomes for preventing abortive 

seeds. However, the absence of chromosome 5A in the 

three Khapli lines, plus four other chromosomes (2A 

and 7B in KI-A, 6A in KI-B, and 3B in KI-D), signi- 

ficantly lowered the percentage of abortive seeds. There- 

fore, at least nine chromosomes had factors which con- 

trolled seed viability in the three Khapli lines. 

Failure to obtain complete or viable seeds could lar- 

gely be due to abnormal chromosome relationships bet- 

ween embryo and endosperm (Stebbins, 1958), and the 

dosage of genes and genomes in the endosperm. In addi- 

tion, the deleterious effect of genes located on chromo- 

somes 2A, 5A, 6A, 3B, and 7B could probably be the 

prime cause of the observed zygotic lethality in the cor- 

responding Khapli lines. The same factors might have 

been the cause of zygotic lethality in the interspeoifio hy- 

brids reported previously (Thompson and Hollingshead, 

1927 ; Waterhouse, 1933 a n d  1 9 5 2 ) .  

Se l f  f e r t i l i t y  

R e s u l t  of  s e l l i n g  in  K 1 - D  l i n e  w a s  a s  f o l l o w s :  c h r o m o -  

s o m e  7A p r o d u c e d  t h e  h i g h e s t  p e r c e n t  of  s e l f e d  s e e d s  

p e r  p l a n t  ( 7 3 . 3  p e r c e n t ) .  I t  w a s  not  p o s s i b l e  to o b t a i n  

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

s o m e s  3B,  4B,  5B,  a n d  6B .  P l a n t s  of o t h e r  m o n o p e n t a -  

p l o i d  f a m i l i e s  h a d  a r a n g e  of 0 . 6  to  5 . 0  p e r c e n t  of s e l f e d  

s e e d s  p e r  p l a n t .  To i n t e r p r e t  t h e  r e s u l t  i t  w as  a s s u m e d  

t h a t :  t h e  e x p e c t e d  t r a n s m i s s i o n  of n a n d  n - 1  g a m e t e s  in  

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

h e x a p l o i d  s p e c i e s  r e p o r t e d  by  S e a r s  ( 1 9 5 4 )  ; c h r o m o -  

>+60 I 
~176 ~ 

+50 F4r- 

. 4 0 ~ -  

-50 

[ ] I I I I ] &-I I I a-I 
i i i I [ i ~ i ~ i i 

Sign]licQnt at 

Khopti-A o- �9 
Khopl]-B o-- o 
Khop[i-C x 
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(pentoptoid 

< - 6 o l l  I I I I I  I I I I I  I I t -hybrid) 
1AZA3A4A5A6ATA i 1B2B3B4B5BgB7B 

C.S.X KL 
Monosomic line 

Fig. 2. Diagram showing deviation in seed abortion (non- 
viable seed) of hybrid control and 14 monopentaploidlines 
of KI-A, K1-B, and KI-D from the mean of monosomic 
lines 

s o m e  7A of K 1 - D  c a r r i e d  g e n e  ( s )  f o r  p r o m o t i o n  of s e l l -  

i n g ;  a n d  g e n e s  f o r  s u p p r e s s i o n  of s e l l i n g  w e r e  on c h r o -  

m o s o m e s  3B,  4B, 5B a n d  6 B .  

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

f o r  t h e  7A c h r o m o s o m e  s h o u l d  p r o d u c e  97 % v i a b l e  s e e d  

w h i c h  p o s s e s s  a t  l e a s t  one  7A c h r o m o s o m e  of  K I - D .  D e -  

v i a t i o n  f r o m  t h e  e x p e c t e d  s e e d  s e t  m i g h t  b e  due  to d i f f e r -  

e n t i a l  t r a n s m i s s i o n  of n a n d  n - 1  g a m e t e s  f r o m  e i t h e r  the  

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

S i m i l a r i l y ,  m o n o p e n t a p l o i d  p l a n t s  of c h r o m o s o m e s  3B o r  

4B o r  5B o r  6B s h o u l d  h a v e  97 p e r c e n t  s t e r i l i t y  r a t h e r  

t h a n  t h e  o b s e r v e d  100 p e r c e n t .  The 3 p e r c e n t  of  t h e  r e -  

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

m i g h t  h a v e  y i e l d e d  a d d i t i o n a l  n o n - v i a b l e  s e e d s .  

The  c o l l e c t i v e  a c t i o n  of g e n e s  l o c a t e d  on  t he  a b o v e  

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

s t e r i l i t y  of t h e  F 1 g e n e r a t i o n  f r o m  c r o s s e s  b e t w e e n  T r ~ -  

~ o ~  ~,u~ga~e a n d  K h a p l i  e m m e r  w h e a t s ,  r e p o r t e d  p r e -  

v i o u s l y  ( H y n e s ,  1926 ;  W a t e r h o u s e ,  1933;  Love ,  1 9 4 1 ) .  

Awn expression 

Observations on awning in the pentaploid and monopen- 

taploid F 1 are presented in Table 2. Six chromosome 

lines (SA, IB, 3B, 4B, 5B, and 6B) had longer awns (see 
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Table 2. Awn expression in F I plants from crosses of Chinese S~ring mono- 
somics and three Khapli lines (KI-A, KI-B, and KI-D) 

Awnless Awnleted Short Awn Fully awned 

plant chromo- plant chromo- plant chromo- plant chromo- 
no. some no. some no. some no. some 

26 2A 26 IA 23 5A 30 3B 
19 6A 21 3A 24 1B 33 4B 
10 2B 11 4A 25 5B 

24 7A 32 6B 
21 7B 

201 disomics 

also Fig. 3), and three lines (2A, 6A, and 21B) had shor- three Khapli lines agree with Bozzini and Giorgi's re- 

fer awns, in Comparison with the disomic plants. The dif- sults and add to the picture three other factors (bl, A11, 

ference in awning seemed to be controlled by factors lo- 

cated on at least nine chromosomes. The present knowl- 

edge of factors affecting awn development in interspeci- 

fic pentaploid F I has been summarized by Bozzini and 

Giorgi (1971). According to them, chromosomes 2A, 

IB, 2B, 3B, 4B, and 61B in the tetraploid variety of Ca- 

peiti carried the awn-influencing genes, At, A10, A8, 

a6, hd, and b2, respectively. Our observations on the 

and a12) located on chromosomes 5A, 6A, and 5B. Thus, 

full awning requires the presence of at least four reces- 

sive genes. The presence of one or more awns inhibiting 

allele (s) determines awnleted and other partially awned 

hybrids. 

Chromosome 5A of the Khapli lines also had the re- 

cessive allele for the speltoidy condition, as illustrated 

in Fig. 3. 

Fig. 3. Awn expression of parents and F i hybrids from crosses between three Khapli lines and Chinese Spring 
monosomics involving chromosomes 5A, IB, 3B, 5B, and 6B 
C = normal Chinese Spring; K-D = normal KI-D; dk-A = disomic KI-A ; ink-A, ink-B, and mk-D = monopenta- 
ploid lines of KI-A, KI-B, and KI-D, respectively 
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Glume color 

There was no apparent difference in the glume color of 

the monopentaploid F 1 of K1-D involving chromosomes 

1A, 2A, 4A, 5A, 7A, 2B, 3B, and 4B, in comparison 

with their corresponding disomics (Table 3). However, 

monopentaploid lines of 3A, 6A, and 6B had lighter glume 

color, whereas IB, 5B, and in particular 7B had darker 

glume color than their corresponding disomics. This in- 

dicates that Chinese Spring possesses glume color-inhi- 

biting factors on three chromosomes (IB, 5B, and 7B) 

and promotor factors on another three sets (3A, 6A, 

and6B). Previous reports (Unrau, 1950~ Aslam, 1958) 

had indicated that the gene for glume color in some var- 

ieties of wheat was located on chromosome lB. Chro- 

mosome 3A had also been reported to carry the inhibitor 

gene (s) in the hexaploid variety of Cadet (Bhowal and 

Jha, 1969). Chromosomes 1B and 3A of Chinese Spring 

may possess the alleles which inhibit and promote glume 

color development, respectively. 

Table 3. Glume color development in F I plants from 
crosses of Chinese Spring monosomics and 
K1 -D 

Light Medium Dark 

Plant chromo- plant chromo- plant chromo- 
no. some no. some no. some 

8 3A 4 1A 8 1B 
5 6A 8 2A 10 5B 
8 6B 3 4A 8 7B 

11 5A 
8 7A 
4 2B 
9 3B 
9 4B 

47 d i s o m i c s  
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