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Abstract:
This study was conducted to compare the performance of blue and white aleurone seed at different
locations in the state. No differences were found in plant height, date of heading, tillering, percent
protein or seed weight. Blue aleurone seed averaged higher in percent skinning when threshed, Test
weight differences were small but in most cases favored the blue seed, which may have resulted from
the higher skinning percent of the blue seed. Yield comparisons of blue and white isogenic lines
showed no Significance due to, seed color; however, yearly differences did exist, but not significantly.
Blue and white seed grown in 50-50 mixtures showed a natural selection against blue seed when grown
at Moccasin for five years. Five bulked hybrids were grown at two locations. through various
generations to determine natural selection of seed color. Two of the hybrids did not fit their expected
ratios at Bozeman or Moccasin. Two had good fits at both locations. One performed as expected at
Moccasin but not at Bozeman. When all hybrids were averaged on a yearly basis two significant losses
in percent blue seed were obtained at At Moccasin a in 1955 and a Bozeman, one in 1953 and the other
in 1957 significant loss in blue seed was recorded gain in 1957. No natural selection trends could be
detected when the five bulked hybrids were grown at five locations in the state for two years. 
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ABSTRACT

T h is  s t u d y  was c o n d u c te d  t o  compare t h e  p e r fo rm a n c e  o f  
b lu e  and w h i t e  a le U ro n e  seed  a t  d i f f e r e n t  l o c a t i o n s  i n  t h e  
s t a t e „ No d i f f e r e n c e s  were found  i n  p l a n t  h e i g h t ,  d a t e  of  
h e a d i n g ,  t i l l e r i n g ,  p e r c e n t  p r o t e i n  o r  s e e d  w e i g h t .  Blue 
a l e u r o n e  seed  a v e r a g e d  h i g h e r  i n  p e r c e n t  s k i n n i n g  when t h r e s h e d ,  
T e s t  w e ig h t  d i f f e r e n c e s '  were s m a l l  b u t  i n  most  c a s e s  f a v o r e d  
t h e  b l u e  s e e d ,  which  m a y ' h a v e ' r e s u l t e d  f rom  t h e  h i g h e r  s k i n ­
n i n g  p e r c e n t  o f  t h e  b lu e  s e e d . .  Y i e l d  c o m p a r iso n s , ,o f  b lu e  and 
w h i t e  i s o g e n i c  l i n e s  showed ho; S i g n i f i c a n c e  duei to ; .seed ,  c o l o r ;  
h o w ev er ,  y e a r l y  d i f f e r e n c e s  d id  e x i s t ,  b u t  n o t  s i g n i f i c a n t l y .  
B lue  and w h i t e  s e ed  g ro w n . i n  50-50 m i x t u r e s  showed a n a t u r a l  
s e l e c t i o n  a g a i n s t  b lu e  seed  when {grown at"  Moccas i n ; . f o r  f i v e  
y e a r s .  F i v e  b u lk e d  h y b r i d s  w d r e ,grown a t  two l o c a t i o n s ,  
t h r o u g h  v a r i o u s  g e n e r a t i o n s  t o ■d e te r m i n e  - n a t u r a l  s e l e c t i o n  
"of s e ed  c o l o r .  Two o f  t h e  h y b r i d s  d i d  n o t  f i t  ^ h e i r  e x p e c te d  
r a t i o s  a t .  Bozeman o r  M o c c a s in .  Two had good f i t s  a t  b o th  
l o c a t i o n s .  One p e r fo rm e d  a s  e x p e c t e d  a t  M o c c a s i n .b u t  n o t  a t  
Bozeman. When a l l  h y b r i d s  were a v e r a g e d  on a y e a r l y  b a s i s  
two s i g n i f i c a n t  l o s s e s  i n  p e r c e n t  b l u e  seed  were o b t a i n e d  a t

At M occas in  a 
i n  1955  and  a

Bozeman, one i n  1953 and  t h e  o t h e r  i n  1957. 
s i g n i f i c a n t  l o s s  i n  b l u e  seed  was r e c o r d e d
ga in ,  i n  1957« No n a t u r a l  s e l e c t i o n  t r e n d s  c o u ld  be d e t e c t e d  
when t h e  f i v e  b u lk e d  h y b r i d s  were grown a t  f i v e  l o c a t i o n s  
i n  t h e  s t a t e  f o r  two y e a r s .
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I n  a p l a n t  b r e e d i n g  program  i t  i s  o f  i n t e r e s t  t o  th e  

p l a n t  b r e e d e r  t o  know how c e r t a i n  p l a n t  c h a r a c t e r i s t i c s  p e r ­

fo rm  u n d e r  v a r i o u s  c l i m a t i c  and s o i l s  c o n d i t i o n s .  By know­

i n g  t h i s  he i s  a i d e d  i n  making h i s  p l a n t  s e l e c t i o n s , P l a n t  

c h a r a c t e r i s t i c s  o f t e n  d i f f e r  when grown u n d e r  d i f f e r e n t  

c l i m a t i c  c o n d i t i o n s .  These d i f f e r e n c e s  may be d e t r i m e n t a l  

o r  f a v o r a b l e , P l a n t  h e i g h t ,  f o r  i n s t a n c e ,  u n d e r  norm al  r a i n  

f a l l  c o n d i t i o n s  may be s a t i s f a c t o r y ,  b u t  u n d e r  d r o u g h t  con­

d i t i o n s  i t  can be t o o  s h o r t  f o r  c o m b in in g .  Some v a r i e t i e s  

w i l l  y i e l d  h i g h e r  t h a n  o t h e r s  d u r i n g  y e a r s  o f  low r a i n f a l l  

b u t  l e s s  when m o i s t u r e  i s  a d e q u a t e .

I t  was t h e  o b j e c t i v e  o f  t h i s  s t u d y  t o  i n v e s t i g a t e  one 

o f  t h e s e  p l a n t  c h a r a c t e r i s t i c s ,  b lu e  a s  c o n t r a s t e d  t o  w h i t e  

a l e u r o n e  c o l o r ,  which  i s  common i n  many b a r l e y  v a r i e t i e s .  

T h i s  c h a r a c t e r i s t i c  c o l o r  o f  c a r y o p s i s  i s  found  i n  t h e  a l e u ­

ro n e  l a y e r  o f  t h e  endosperm ,

In  making  b a r l e y  s e l e c t i o n s  where  t h e r e  i s  a c h o ic e  

o f  b lu e  and w h i t e  s e e d s ,  t h e  q u e s t i o n  o f t e n  a r i s e s  a s  to  

which  ty p e  sh o u ld  be s e l e c t e d .  P e r h a p s  one t y p e  y i e l d s  

h i g h e r  u n d e r  c e r t a i n  c o n d i t i o n s  o r  shows more d r o u g h t  r e s i s t  

an ce  und e r  o t h e r  c o n d i t i o n s .  Many q u e s t i o n s  su ch  a s  t h e s e  

c o u ld  be a s k e d ,  b u t  o n ly  t h r o u g h  a p p l i e d  r e s e a r c h  can  t h e y  

be a n s w e r e d e

'i
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The a l e u r o n e  l a y e r  I n  b a r l e y  i s  l o c a t e d  i n  t h e  o u t e r m o s t  

l a y e r  o f  c e l l s  o f  t h e  endosperm,, T h is  c o n s i s t s  o f  t h r e e  (two 

t o  f o u r )  l a y e r s  o f  c u b i c a l  c e l l s  which  c o n t a i n  no s t a r c h  bu t  

a l e u r o n e  g r a i n s  composed p r i n c i p a l l y  o f  p r o t e i n .  ( 4 ) ^

B a r l e y  g r a i n s  v a r y  i n  c o l o r  t h r o u g h  w h i t e ,  v i o l e t ,  b l u e , 

b l u e - g r a y ,  v i o l e t - r e d ,  brown t o  b l a c k ,  w i t h  i n t e r m e d i a t e  

s h a d e s .  These c o l o r s  may o c c u r  i n  t h e  h u l l s ,  p e r i c a r p ,  a l e u -  

r o n e  and o c c a s i o n a l l y  t h e  s t a r c h y  endosperm .  H a r l a n  (3) 

r e p o r t e d  t h a t . t w o  p ig m e n t s  were  r e s p o n s i b l e  f o r  s e ed  c o l o r ;  

a m e l a n i n - l i k e  compound, w h ich  i s  b l a c k ;  and a n t h o c y a n i n ,  

which  i s  r e d  i n  i t s  a c i d  and  b lu e  i n  i t s  a l k a l i n e  c o n d i t i o n .

A l i g h t  d e p o s i t  o f  t h e  m e l a n i n - l i k e  compound in. t h e  h u l l s  

r e s u l t s  i n  brown w h i l e  a heavy  d e p o s i t  r e s u l t s  i n  b l a c k .  

A n th o c y a n in  i n  t h e  h u l l s  r e s u l t s  i n  l i g h t  v i o l e t - r e d .  In  

h u l l e s s  k e r n e l s  t h e  m e l a n i n - l i k e  compound i n  t h e  p e r i c a r p
' • i  • ' • : - ; * . - . 1 1

r e s u l t s  i n  b l a c k ,  w h i l e  a n t h o c y a n i n  p r o d u c e s  v i o l e t .  The a c i d
, ■ V - '  C, ■■ ;• ••

c o n d i t i o n  o f  t h e  a n t h o c y a n i n  i n  t h e  p e r i c a r p  su p e r im p o sed  upon 

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

of  p u r p l e .  A b lu e  a l e u r o n e  b e n e a th  a c o l o r l e s s  p e r i c a r p  r e -
< .

s u i t s  i n  b l u e - g r a y i W hite  h u l l s  o v e r  a b lu e  a l e u r o n e  cause  

t h e  g r a i n  t o  a p p e a r  b l u i s h - g r a y .  B la c k  h u l l s  o v e r  a b lu e  

a l e u r o n e  r e s u l t  i n  b l a c k .

I / Numbers i n  p a r e n t h e s e s  r e f e r  t o  l i t e r a t u r e  c i t e d .



I n h e r i t a n c e  o f  t h e  d i f f e r e n t  d o l o r s  i n  b g r l e y  have  been ' 

r e p o r t e d  by v a r i o u s  a u t h o r s .  Daane (2 )  r e p o r t e d  p u r p l e  v e r s u s  

w h i t e  p e r i c a r p  (Pp) a s  due t o  a s i n g l e  f a c t o r .  M yle r  and Stan- 

f Ofd ( 6 :) o b t a i n e d  a r a t i o  o f  12 p u r p l e ,  3 b lu e  and I  w h i t e  i n  

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

a w h i t e  p e r i c a r p .  B uck ley  ( I )  r e p o r t e d  w h i t e  v e r s u s  o range  

lemma (Oo) a s  b e in g  due t o  a s i n g l e  f a c t o r  which  i s  l i n k e d  with  

l o n g  v e r s u s  s h o r t  h a i r e d  r a c h i l l a  (S s )  w i t h  a c r o s s o v e r  v a l u e  

o f  3 9 oI p e r c e n t .  M yle r  and S t a n f o r d  ( 6 ) a l s o  found  w h i t e  v e r ­

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

i n d e p e n d e n t l y  f rom  f a c t o r s  i n  l i n k a g e  g ro u p s  I 9 . I I I 9 IV9 and 

V. A number o f  a u t h o r s  have  r e p o r t e d  b lu e  v e r s u s  w h i t e  a l e u ­

ro n e  a s  due t o  a s i n g l e  f a c t o r .  . Buckley  ( I )  p l a c e d  (BI b l )  

i n  l i n k a g e  g ro u p  IV a s  b e in g  l i n k e d  w i t h  hooded v e r s u s  awned 

(Kk) w i t h  a c r o s s o v e r  v a l u e  o f  4 0 .6  p e r c e n t . R o b e r t s o n  (7)  

a l s o  p l a c e d  t h i s  f a c t o r  i n  t h e  same g roup  a s  b e in g  l i n k e d  w i t h  

ho o d s  b u t  w i t h  a c r o s s o v e r  o f  2 2 .$8  p e r c e n t .  M y le r  and  S t a n ­

f o r d  ( 6 ) o b t a i n e d  a 3 :1  s e g r e g a t i o n  f o r  b lu e  a l e u r o n e  i n  t h e  

F 2 o f  some - c r o s s e s j  bu t  o b t a i n e d  a 9 : 7  r a t i o  i n  t h e  Fg o f  a 

c r o s s  b e tw een  two w h i t e  v a r i e t i e s  which  i n d i c a t e d  t h e  p r e ­

se n ce  o f  two complementary.,  f a c t o r s .  One com plem enta ry  f a c t o r  

was found  l i n k e d  w i t h  hoods  i n  g roup  IV w i t h  a c r o s s o v e r  of 

2 4 .7 2  p e r c e n t . The second  f a c t o r  was l i n k e d  w i t h  h u l l e d  v e r ­

s u s  naked  (Nn) and p l a c e d  i n  g ro u p  I I I  w i t h  a 9 «88 p e r c e n t  

c r o s s o v e r  v a l u e .  Sm ith  ( 8 ) i n  h i s  summary p l a c e d  ( Bl^ b l ^ )  i n

-  9 -
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gro u p  TV a s  b e in g  l inked ,  w i t h  h o o d s ,  l i g h t  g r e e n  s e e d l i n g ,  

zoned  l e a f , g l o s s y  s e e d l i n g  and s u s c e p t i b i l i t y  t o  m i ld e w 0 He 

p l a c e d  (Big  b ig )  i n  g ro u p  I I I  a s  b e in g  l i n k e d  t o  naked  seed  

and  r e d  S tem0

L e je u n e  and P a r k e r  (5)  r e p o r t e d  t h a t  a l e u r o n e  c o l o r  h a s  

no a c t u a l  r e l a t i o n s h i p  t o  m e l lo w n e s s  o r  s t a r c h i n e s s  i n  b a r l e y 0 

However,  t h e y  may be c l a s s e d  a s  non-m el low  u n d e r  t h e  p r e s e n t  

i n t e r p r e t a t i o n  o f  t h e  O f f i c i a l  G r a in  S t a n d a r d s  o f  t h e  U n i t e d  

S t a t e s =  Most m a l t s t e r s  w i l l  pay e q u i v a l e n t  premiums f o r  t h e  

a c c e p t a b l e  b lu e  p e a r l  v a r i e t i e s  i f  m ark e te d  i n  unmixed c a r -  

l o t s  and of  s a t i s f a c t o r y  m a l t i n g  q u a l i t y .  M i x t u r e s  o f  b lu e  

and  w h i t e  p e a r l  v a r i e t i e s  a r e  d i s c o u n t e d  by b u y e r s  even  

th o u g h  each  may be a n  a c c e p t a b l e  v a r i e t y .



” 11 —

MATERIALS AND METHODS

T hree  d i f f e r e n t  s o u r c e s  o f  b lu e  and w h i t e  a l e u r o n e  

i s o g e n i c  m a t e r i a l  were  t e s t e d  i n  t h i s  s t u d y .  One so u r c e  

c o n s i s t e d  o f  s e v e n  l i n e s  d e v e lo p e d  by D r 6 G6 A6 Weibe a t  

B e l t s v i l l e s M a ry la n d .  These l i n e s  were  d e v e lo p e d  from th e  

f o l l o w i n g  c r o s s e s  o r  Composi te  c r o s s e s :  M anchur ia  x C6 I .

5 7 1 9 9 3 1 - 1 8 s Manchuria  x  0 .  I .  4 4 2 4 9 3 2 - 1 8 s M anchur ia  x  C0 I .  

2384,  3 3 - 1 8 ,  Manchur ia  x C= I„ 4428,  3 4 -1 8 ,  0 .  I .  5461, C. C6 

s e l . 35 ,  3 5 - 2 6 ,  C0 I .  5461, C0 C. s e l .  3 6 , 36 -26  and  C0 I 0 

5461,  C0 C6 s e l .  37 ,  3 7 - 2 6 .  The l i n e s  a r e  i d e n t i f i e d  by t h e  

num bers  31-18  t h r o u g h  37-26  w i t h  t h e  f i r s t  number r e p r e s e n t ­

i n g  t h e  s e l e c t i o n  number and t h e  second  t h e  y e a r  o f  s e l e c t i o n .  

These  l i n e s  were d e v e lo p e d  by s e l f i n g  f o r  18 and 26 g e n e r a ­

t i o n s .  Thus t h e  p e r c e n t  o f  g e n es  common t o  b o th  p a i r s  i s  

g r e a t e r  t h a n  99=99 p e r c e n t  w i t h  t h e  l i n k e d  g e n es  h a v in g  a 

minimum e f f e c t . A n o th e r  s o u r c e  o f  i s o g e n i c  l i n e s  was d e v e l ­

oped by Mr. R 6 E .  E s l i c k  a t  Montana S t a t e  C o l l e g e  by b u lk in g  

t h e  b lu e  and  w h i t e  a l e u r o n e  s e e d  f rom  a c r o s s  i n  t h e  f o u r t h  

g e n e r a t i o n .  A l th o u g h  t h e r e  a r e  v a r i a t i o n s  i n  g e n o ty p e s  i n  , 

e ac h  l i n e ,  t h e  same p l a n t  t o  p l a n t  v a r i a t i o n  s h o u ld  be r e p r e ­

s e n t e d  i n  each  b u l k ,  t h i s  b e in g  i n f l u e n c e d  by l i n k e d  g e n e s .

The l i n e s  o b t a i n e d  by b u l k i n g  a r e  f rom  t h e  c r o s s e s  T r e b i -  

D ry lan d  x G l a c i e r ,  5 2 -5 3 9 6 ,  G l a c i e r  x M ars ,  52-5397 and 

G l a c i e r  x M a n c h u r i a , 52 -5 3 9 8 .  The T i t a n  i s o g e n i c s  were 

s e l e c t e d  f rom  d r i l l e d  p l o t s  i n  which  numerous b lu e  a l e u r o n e
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t y p e s  were  n o t e d  w i t h  t h e  b lu e  a l e u r o n e  p l a n t s  b e in g  i n d i s ­

t i n g u i s h a b l e  f rom  t h e  no rm al  T i t a n 0 To o b t a i n  t h e  i s o g e n i c  

l i n e s  200 p l a n t s  o f  b lu e  and  200 o f  w h i t e  were s e l e c t e d  and 

b u l k e d 0

Y i e l d s  and o t h e r  ag ronom ic  d a t a  c o l l e c t e d  f rom  t h e  i s o ­

g e n ic  l i n e s  were o b t a i n e d  f rom  r e p l i c a t e d  n u r s e r i e s  grown a t  

M occas in  and Bozeman0 These n u r s e r i e s  c o n s i s t e d  o f  s i n g l e  row 

p l o t s s 18 f e e t  l o n g  sp a c e d  I  f o o t  a p a r t .  The g r a i n  a t  b o th  

l o c a t i o n s  was t h r e s h e d  i n  a Vogel  t h r e s h e r .  S e e d in g  a t  b o th  

l o c a t i o n s  was a c c o m p l i s h e d  w i t h  a b e l t  s e e d e r  mounted b e h in d  

a t r a c t o r .

Seed w e i g h t s  were  d e te r m i n e d  by w e ig h in g  s i x  s a m p le s ,  

e ach  c o n s i s t i n g  of 100  random ly  p i c k e d  k e r n e l s .

I n  1953 s tw e lv e  50-50 m i x t u r e s  o f  b lu e  and w h i t e  a l e u ­

ro n e  k e r n e l s  were  compounded. Each m ix t u r e  c o n s i s t e d  of 200 

s e e d s  each  o f  b lu e  and w h i t e  seed  f rom  t h e  same i s o g e n i c .

These  were  grown a t  M occas in  f rom  1953 th r o u g h  1957 i n  s i n g l e  

row p l o t s ,  18 f e e t  l o n g  w i t h  no r e p l i c a t i o n .  Each y e a r  t h r e e  

100  s e e d  sam p les  were  random ly  p i c k e d  f rom  t h e  t h r e s h e d  g r a i n  

and  t h e  number o f  b lu e  a l e u r o n e  k e r n e l s  p r e s e n t  were  r e c o r d e d  

a s  p e r c e n t  of  t h e  t o t a l .  The s e ed  p l a n t e d  each  y e a r  was f rom  

se e d  h a r v e s t e d  t h e  p r e v i o u s  y e a r .

The f o u r  c r o s s e s .  G l a c i e r . x  C o l s e s s ,  G l a c i e r  x  Mars,  

G l a c i e r  x .M a n ch u r ia  and  T r e b i - D r y l a n d  x G l a c i e r ,  were made by 

S. Cf. L i t z e n b e r g e r  i n  1943 a t  Bozeman. The p l a n t s  were



grown i n  t h e  g re e n h o u se  d u r i n g  t h e  w i n t e r  o f  1944  and t h e  Fg 

p l a n t s  i n  t h e  f i e l d  i n  1944« The G-Iacier  x T i t a n  c r o s s  was 

made by Mr0 l s l i c k  a t  Bozeman i n  1948« The g e n e r a t i o n s  o f  

t h e s e  h y b r i d s  were  grown i n  b u l k  u n t i l  1957 a t  Bozeman, In  

1948 t h e  s e e d  g e n e r a t i o n  o f  G l a c i e r  x M a r s s G l a c i e r  x Man- ' 

c h u r i a  and  T r e b i - D r y l a n d  x G l a c i e r  were grown a t  M o c c a s in 0 I n  

1952 a l l  f i v e  c r o s s e s  were grown a t  M occas in  which  i n c l u d e d  

G l a c i e r  x G o l s e s s  F ^ s G l a c i e r  x  T i t a n  F ^ s G l a c i e r  x  Manchuria  

F y s G l a c i e r  x Mars F y s and  T r e b i - D r y l a n d  x G l a c i e r  F y 0 The 

g e n e r a t i o n s  grown a t  M occas in  were com parab le  t o  t h o s e  grown 

a t  Bozeman. The e x p e c te d  r a t i o s  f o r  each  c r o s s  w ere  d e te r m in e d  

by t h e  a l e u r o n e  c o l o r  o f  each  p a r e n t  i n  t h e  c r o s s .  S in c e  the .  

a l e u r o n e  c o l o r  i s  c o n t r o l l e d  by two c o m p l im e n ta ry  g e n e s  w i t h  

one gene l o c a t e d  i n  l i n k a g e  g ro u p  I I I  and  t h e  o t h e r  i n  I T s a 

c r o s s  i n v o l v i n g  two w h i t e  p a r e n t s  would have  a n  e x p e c te d  r a t i o  

o f  9 b lu e  se ed  t o  7 w h i t e ,  w h i l e  a c r o s s  be tween  a b lu e  and a 

w h i t e  se ed e d  p a r e n t  would r e s u l t  i n  a r a t i o  o f  3 : 1 .  The c a l ­

c u l a t e d  p e r c e n t  b lu e  k e r n e l s  i n  e a c h  s e ed  g e n e r a t i o n  f o r  9 : 7

~  13  "

:.l r a t i o s  a r e a s  f o l l o w s :
G e n e r a t i o n 9 : 7  R a t i o 3 :1  R a t i o

F 3 39:06 62.50
1I 31.64 56.25

28.22 53.13
n 26.59 51.56

■ Fy 25.79 50.78
Fg 25.39 50.39
Fo 25.20 \ 50,20
Fio 25.10 50.10
F l l 25.05 50.05
F lZ . . 25.02 50.02
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I d e n t i f i c a t i o n  and p l a n t  c h a r a c t e r i s t i c s  o f  t h e  v a r i e t i e s  u sed  

i n  t h e  c r o s s e s  a r e  a s  f o l l o w s :

V a r i e t y  U , I , N o , Alevuone Row Awn Awn

6976
C o lo r No, Type B a rb in g

G l a c i e r w h i t e 6 awned sem i-sm oo th
C o l s e s s 2792 b lu e 6 hooded rough
Mars 7015 w h i t e 6 awned smooth
T i t a n 7055 w h i t e 6 awned smooth
Manchur ia 2947 b lu e 6 awned ro u g h
T re b i= D ry la n d 6981 b lu e 6 awned ro u g h

The g e n e r a t i o n s  grown a t  M occas in  were com parab le  t o  t h o s e  

grown a t  Bozemanc P l a n t i n g s  c o n s i s t e d  o f  one row, 18 f e e t  

l o n g  w i t h  no r e p l i c a t i o n s .  The p e r c e n t a g e  o f  b l u e  a l e u r o n e  

s e e d  i n  each  g e n e r a t i o n  was d e te r m i n e d  i n  t h e . same manner a s  

f o r  t h e  50=50 m i x t u r e s .

I n  1952 t h e  f i v e  c r o s s e s  were  grown a t  f i v e  l o c a t i o n s  i n  

t h e  s t a t e  u n d e r  d r y l a n d  and i r r i g a t e d  c o n d i t i o n s .  The fo l lo w =  

i n g  g e n e r a t i o n  s e e d  f rom  Bozeman o n ly  was p l a n t e d :  G l a c i e r  x

C o l s e s s  G l a c i e r  x  T i t a n  F ^ 9 G l a c i e r  x Mars F ^ 9 G l a c i e r  x 

M anchur ia  F ^ 9 and  T re b i= D ry la n d  x G l a c i e r  F ^ ,  P l a n t i n g s  were 

i n  s i n g l e  18 f o o t  rows w i t h  no r e p l i c a t i o n .  The seed  h a r v e s t e d
*v

i n  1952 a t  each  l o c a t i o n  was a g a i n  p l a n t e d  i n  1953 a t  t h e  

l o c a t i o n  f rom which  i t  was h a r v e s t e d .  Samples o f  t h e  seed  

h a r v e s t e d  each  y e a r  were  s e n t  t o  t h e  a u t h o r  f o r  d e t e r m i n a t i o n  

o f  p e r c e n t  b lu e  a l e u r o n e  s e e d .

A l l  m a t e r i a l  t e s t e d  was grown u n d e r  d r y l a n d  a t  M occas in  

and  u n d e r  i r r i g a t i o n  a t  Bozeman,
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RESULTS
Agronomic and Y i e l d  C om parisons  o f  I s o g e n i c  L i n e s  

The d a t a  shows no d i f f e r e n c e s  i n  p l a n t  h e i g h t ,  d a t e  o f  

h e a d i n g  o r  t i l l e r s  p e r  t h r e e  f e e t  o f  row a t  M occas in  ( Tab le  I ) ,  

when t h e  b lu e  v e r s u s  w h i t e  a l e u r o n e  p a i r s  d e v e lo p e d  by s e l f -  

' i n g  were  com pared» T h i s  c o u ld  have  been  e x p e c t e d  s i n c e  t h e s e  

l i n e s  were d e v e lo p e d  a f t e r  s e l f i n g  f o r  IS  t o  26 g e n e r a t i o n s 0 

The p e r c e n t  s k i n n i n g  o f  s e e d  a t  Bozeman a s  d e t e r m i n e d  by 

t h r e e  r u n s  t h r o u g h  a h ead  t h r e ’s h e r  showed d i f f e r e n c e s  be tween  

p a i r s o F i v e  o f  t h e  se v e n  l i n e s  showed a h i g h e r  d e g re e  of 

s k i n n e d  b lu e  k e r n e l s 0 I n  s i x  o u t  o f  sev en  c o m p a r i s o n s  a t  

M occas in  and i n  f i v e  o u t  o f  sev en  c o m p a r i s o n s  a t  Bozeman, 

b lu e  had  h i g h e r  t e s t  w e ig h t  t h a n  w h i t e „ (T ab le  I I )  Thus 

e l e v e n  o f  t h e  f o u r t e e n  c o m p a r is o n s  were in. f a v o r  o f  t h e  b lu e  

a l e u r o n e „ T h i s  h i g h e r  t e s t  w e ig h t  may be e x p l a i n e d  by con­

s i d e r i n g  t h e  h i g h e r  p e r c e n t  s k i n n i n g  o f  t h e  b l u e  s e e d .  The 

a n a l y s i s  of  v a r i a n c e  f o r  y i e l d  showed no s i g n i f i c a n t  c o l o r  

o r  c o l o r  x  s t r a i n  i n t e r a c t i o n .

Y i e l d s  o f  t h e  b u lk e d  b lu e  and w h i t e  i s o g e n i c  p a i r s  f rom 

t h e  t h r e e  c r o s s e s  (T a b le  I I I )  show no s i g n i f i c a n t  d i f f e r e n c e ,

I n  1 9 5 3 9 a t  Bozeman t h e  b lu e  l i n e s  a p p ro a c h e d  b e in g  s i g n i f ­

i c a n t l y  h i g h e r  i n  y i e l d  t h a n  t h e  w h i t e ,  bu t  i n  1954  t h e  w h i t e  

l i n e s  on t h e  a v e r a g e  y i e l d e d  h i g h e r  t h a n  t h e  b l u e , a l t h o u g h

n o t  s i g n i f i c a n t l y  s o .  P l a n t  h e i g h t ,  d a t e  o f  h e a d i n g ,  t i l l e r s  
and p e r c e n t  p r o t e i n  (T a b le  17) show no g r e a t  d i f f e r e n c e s
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T ab le  I 0 P l a n t  h e i g h t , d a t e  o f  h e ad in g ^  t i l l e r s  p e r  t h r e e  
f e e t  o f  row and p e r c e n t  s k i n n i n g  o f  b lu e  and 
w h i t e  i s o g e n i c  l i n e s  O b ta in ed  by s e l f i n g  when 
grown a t  M occas in  i n  1953 bnd Bozeman i n  1954=

I s o g e n i c
L i n e s

A l e u r o n e ■ 
C o lo r

P l a n t  
H e ig h t  
" i n c h e s '

Date
F i r s t
Headed

T i l l e r s  
p e r  3 f t .  

of  row

P e r ­
c e n t

s k i n ­
n in g

Mocc 0 Mocc 0 Mocc 0 Boz =

31-18 Blue 2 7 ........' : 7 -11 101 15
White 28 7-11 97 15

32-18 Blue 29 ' 7 -8 80 24
White 28 7 -8 101 22

33-18 Blue 29 7 -1 4 89 8
White 29 7 -1 4 58 9

34—18 Blue 31 7 -1 0 83 18
White 31 7-10 91 12

35-26 Blue 31 7 -6 95 27
White 29 7 - 6 62 . 26

36—26 Blue 29 7-11 63 11
White 29 7 -1 1 68 5

37-26 Blue 27 7 -9 77 7
White 2? 7 -9 54 3

A verage Blue 29 7-9 84 16
White 29 7-9 76 13

■ :
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T ab le  I I ,  T e s t  w e ig h t  and y i e l d  o f  b lu e  and White  a l e u r o n e  
i s o g e n i e  l i n e s  o b t a i n e d  by s e l f i n g  when grown a t  
M occas in  i n  1953 and a t  Bozeman i n  1954° "

T e s t  Weight Y i e l d
I s o g e n i c A le u ro n e ' ■ l b ,  p e r bn. Eu, p e r a c r e

L in e C o lo r Mocc0 Boz0 Mocc0 Boz,

31-18  ' Blue
. .  : .■

42 ' ' 5 0 . 8 28b9 6 1 . 7
White 40  . g o 02 2 9 . 1 7 0 ,4

3 2 - 1 8 Blue 42 "  ' 5 0 ,1 ' 2 5 . 5 4 9 . 3
White 40 4 9 . 0 2 4 . 6 5 7 . 7

3 3 - 1 8 Blue 45 5 0 ,1 2 1 ,3 5 0 . 5
White 45 4 9 . 3 1 8 .1 44 = 5

3 4 - 1 8 Blue 47 49 = 4 2 2 .8 6 7 . 6
White 44 4 9 . 5 3 2 . 6 6 4 ,1

3 5 - 2 6 Blue
. . .  -

41 4 7 .1 3 5 . 9 6 7 . 8
White

. .
40 4 6 ,6 3 0 . 3 7 8 . 7

3 6 - 2 6 Blue 45 5 2 . 7 3 9 . 6 8 1 .7
White 44 5 2 . 6 3 6 . 2 8 6 .8

3 7 - 2 6 Blue 43 5 0 . 2 3 1 . 8 8 5 . 1
White 41 5 1 . 0 3 4 . 8 8 3 . 7

Average Blue 44 5 0 ,1 2 9 . 4 6 6 . 2
White 42 4 9 . 7 2 9 . 4 6 9 . 4

A n a l y s i s o f  V a r i a n c e  - Y ie ld

D e g rees  of Mean S q u a r e s
Source Freedom

Mocc o Boz o Moec. Boz.

S t r a i n s 6 7 9 2 3 6 . 6 6 89251
E r r o r  ( a ) • 6 21 2 4 4 0 . 5 4 I 6646
C o lo r I I 0 .1 4 9097
C o lo r  x  S t r a i n s 6 7 1 6 7 8 . 5 6 4943
E r r o r  (b) 7 24 2 2 1 5 6 2 . 0 1 9 6 7 1
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T ab le  III=, Y i e l d s  o f  b lu e  v e r s u s  w h i t e  a l e u r o n e  i s o g e n i c  l i n e s  
o b t a i n e d  by b u l k i n g  when grown a t  M occas in  i n  1 9 5 3 9 
1955 and 1956 and a t  Bozeman i n  1953 and 1954°

Year A le u ro n e
Y i e l d - B u s h e l s  p e r  Acre  

G l a c i e r  G l a c i e r  T r e b l e ■ B u s h e l s
L o c a t i o n Grown C o lo r D ry land

X  X  X
p e r

Acre
Mars Manchuria  G lac ie r

M occas in 1953 B l u e ' 
White

36.0
36,5

34.2
33.7

40 o 4 ■
39.3

36.9
36.5

M occas in 1955 Blue
Whitg

I 608
I 608

14°6
14.5

1 6 .1  
17 = 6

15.8
l6o3

M o cca s in 1956 Blue
W hite

30.9
30.3"

24 0 4 
24° 6

29.8
28.1

28.4
27.7

Bozeman 1953 Blue
White

76 .8 .
73.1

51.2
4606

66 o 0
48.8

64.7
56.2

Bozeman 1954 Blue
White

6 /4* 0 /4*
78o8

75.9
7860

72.1
73.3

70ol
76.7

A n a l y s i s of V a r i a n c e  - Y i e ld

Source
D eg rees  o f  
Freedom 

Mocc 0 Boz o
Mean 

Mocc.
S q u a res  

, Boz 0

Y ears 2 I 204785* 171307
C o lo r I I  . 56. 1581
C r o s s e s 2 2 9742 38297
Y ears  x C o lo r 2 I 163 49651
Y ears  x C r o s s e s 4 2 - 1590 79680
C o lo r  x C r o s s e s 2 2 21 14232
Y e ars  x C o lo r  x G r o s s e s 4 2 187 3707
E r r o r 68 44 62715 397352

* S i g n i f i c a n t  a t  t h e  5 p e r c e n t  l e v e l
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T ab le  TVc P l a n t  h e i g h t ,  d a t e  o f  h e a d i n g ,  t i l l e r s  p e r  t h r e e  
f e e t  o f  row and p e r c e n t  p r o t e i n  o f  t h r e e  b lu e  and 
w h i t e  a l e u r o n e  i s o g e n i c  l i n e s  o b t a i n e d  by b u l k i n g  
when grown a t  M occas in  i n  1 9 5 3 9 1954 and 1956,  
and a t  Bozeman i n  1953°

P l a n t  Date  T T T le rs  T e r c e n t
I s o g e n i c  H e i g h t ' F i r s t  p e r  3 f t 0 P r o t e i n

A le u ro n e  I n c h e s  Headed o f  row
L i n e s  C o lo r  1954 1956 1954 1955 195T" 1953“

MocCo Moc& MocCo Mo c Co Mocc o Boz0 Moce
G l a c i e r
x Mars Blue 24 21 7 - 5 6-28 65 11.6 11 o 8

White 24 21 7 -6  . 6-28 74 11 o 4 11,2
G l a c i e r  x 
M anchur ia  Blue 24 21 7 -7  ■ 6=28 74 ■ 12 o O 11 = 7

White 24' 21 4 7 - 6 6—28 86 12 o 2 11 o 8

T re b i=
D ry la n d  x 
G l a c i e r  Blue 23 21 7 -7 6—26 103 12,3 12,8

White 23 21 7-6 6—2 6 101 12,9 12,4
Average  Blue 24 21 7-7 6—28 81 12,0 1 2 ,1

White 24 21 7-6 6—28 87 12,2 11,8



/

be tw een  p a i r s =  Seven o f  t h e  tw e lv e  t e s t  w e i g h t s  a t  M occas in  

were  h i g h e r  f o r  b lu e  a l e u r o n e  t h a n  w h i t e  w h i l e  t h r e e  o u t  of  

s i x  a t  Bozeman were h i g h e r  f o r  b lu e  a l e u r o n e =  (T a b le  V) The 

o v e r a l l  a v e r a g e  t e s t  w e ig h t  shows b lu e  t o  weigh  0=5 pounds 

p e r  b u s h e l  h i g h e r  t h a n  t h e  w hi te=  I n  G l a c i e r  x Mars t h e  b lu e  

i s  a lw a y s  h i g h e r  i n  t e s t  w e ig h t  t h a n  t h e  w h i t e  w h i l e  t h e  o t h e r  

two c r o s s e s  a r e  v a r i a b l e =

Y i e l d s  be tween  t h e  b lu e  and w h i t e  T i t a n  were n o t  s i g n i f ­

i c a n t l y  d i f f e r e n t  = However,  d i f f e r e n c e s  be tween y e a r s  d i d  

e x i s t  = (T a b le  VI) I n  1952 ,  a t  M occas in  t h e  w h i t e  y i e l d e d  

s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  b lu e  = D u r in g  t h e  t h r e e  y e a r s  

t e s t e d  a t  b o th  l o c a t i o n s  t h e  w h i t e  y i e l d e d  h i g h e r  t h a n  t h e  

b lu e  i n  f o u r  o u t  o f  s i x  c o m p a r iso n s  = On t h e  a v e r a g e  t h e  w h i t e  

y i e l d e d  h i g h e r  t h a n  t h e  b lu e  a t  b o th  l o c a t i o n s =  No d i f f e r ­

e n c e s  be tw een  p l a n t  h e i g h t s  were  r e c o rd ed =  (T a b le  V I I )  The 

b l u e  T i t a n  showed some d i f f e r e n c e s  i n  d a t e  of h e a d i n g ,  r a n g ­

i n g  f r o m .o n e  t o  t h r e e  d a y s  l a t e r  t h a n  t h e  whi te=  T i l l e r i n g  

was a p p r o x i m a t e l y  t h e  same = The p r o t e i n  c o n t e n t  v a r i e d  one 

p e r c e n t  i n  f a v o r  o f  t h e  b lu e  s e e d ,  which  i s  p e r h a p s  a s s o c i a t e d  

w i t h  s l i g h t l y  l a t e r  head ing=  Of t h e  f i v e  c o m p a r i s o n s  o n ly  two 

f a v o r e d  t h e  b l u e  s e ed  i n  t e s t  w e i g h t ; how ever ,  t h e  a v e r a g e s  

were  o n ly  0 ,1  pounds p e r  b u s h e l  d i f f e r e n t .

Seed w e i g h t s  (T a b le  V l l T ) showed no d i f f e r e n c e s  be tween 

b lu e  and w h i t e  seed= The s m a l l  d i f f e r e n c e s  i n  t e s t  w e ig h t  

w h ich  f a v o r e d  t h e  b lu e  seed  were  n o t  r e f l e c t e d  i n  t h e  Seed weights=

“  20  “
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T a b le  V. T e s t  w e ig h t  o f  th reO  b l u e  Mnd w h i t e  a l e u r o n e  i s o g e n i c  
l i n e s  o b t a i n e d  by b u l k i n g  when grown a t  M occas in  i n  
1 9 5 3 s 1954 ,  1955 and  1956 and a t  Bozeman i n  1953 and
1954.

T e s t  Weight -  l b . p e r  B ushe l
I s o g e n i c  A le u ro n e 1953' 1954 1955 1956 Avg =
L i n e s C o lo r Boz c /Md c Cb Boz o Mocc o Moc c o Mocc =

G l a c i e r  
x  Mars Blue 48 .g 46.0 4 7 .7 40 = 2 42.0 43 = 6 44.7

White 48.4 _ 42.3 47.5 39.2 38.0 42 = 4 43.0

G l a c i e r  x 
M anchur ia Blue 4?.9 ' 4 1 .7 47.6 37.8 40 = 0 42.3 42.9.

White 48.7 4 1 .3  ' 47.7 38.0 38.0 4 1 .3 42.5
T r e b i -  
D ry lan d  x 
G l a c i e r Blue 48.5 40.3 4 7 .4 39.0 42.0 42.8 43.3

W hite 48.3 42.3 48.3 40 = 0 4 1 .0 43.1 43.8

Avera ge Blue 48.4 42.7 47.6 39.0 4 1 .3 42.9 43.6
White 48.5 42.0 47.8 39.1 39.0 42.3 4 3 .1
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T ab le  VI„ Y i e l d s  o f  b lu e  v e r s u s  w h i t e  d l e u r o n e  i s o g e n i c  T i t a n  
when grown a t  M occas in  and Bozeman from 1952 t o  
1956o

______ B u s h e l s  p e r  Acre______
Y ear  Grown M occas in  Bozeman

Blue ' ■' White Blue White

1952 2 0 .2 2 6 .7 4 8 .2 5 7 .1

1953 . . 3 8 . 2 4 2 .0 5 8 .2 5 3 .4

1954 2 9 . 3 ........ 2 9 .3 6 8 .8 7 1 .5

1955* 7 5 .3 7 4 .8

1956* 8 3 .0 8 8 .8

A verage  2 9 .2 3 2 .7 66 = 7 6 9 .1

* Not i n c l u d e d  i n  A n a l y s i s  of V a r ia n c e

■ '■ A n a l y s i s o f  V a r i a n c e
S o u rc e  D egrees o f  Freedom Mean S q u a re s

L o c a t i o n I 1058000

C o lo r I 21060

Y ears 2 75313

L o c a t i o n s  x  C o lo r I 18

L o c a t i o n s  x Y ears 2 50933

C o lo r  x Y ears 2 8684

L o c a t i o n  x C o lo r  x  Y e a rs 2 2996

E r r o r 34 289297
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T a b le  711» P l a n t  h e i g h t , d a t e  o f  h e a d i n g ,  t i l l e r s  p e r  t h r e e  
f e e t  of  row, p e r c e n t  p r o t e i n  and t e s t  w e ig h t  of  
b lu e  and w h i t e  a l e u r o n e  i s o g e n i c  T i t a n  when grown 
a t  M occas in  and  Bozeman i n  1952 ,  1953 and 1954«

T i t a n
Char a c t e r L o c a t i o n  . Year Blue White

P l a n t  h e i g h t  
i n c h e s ' Mocc..' '  , 1 9 5 2  I' 

1954
' '' '22

29 29

F i r s t  h ead e d
6-3,2.

■■ . '
d a t e  ■ Mod c . 1952 6-2$

1953 7-5 7-5
■ 1954 ' 7 -5 7 -4

Noo t i l l e r s  p e r
3 f t .  of  row Mocc. .1953.': , - 9 4 .0 9 6 .2

P e r c e n t  p r o t e i n Boz . 1953 ' ' 1 4 .3 . 13.3:

T e s t  w e i g h t
l b s .  p e r  bu . Mocc. 1953 44»8 4 3 .0

1954 • • 4 7 0O - - 4 8 . 2

BoZ» 1952 4 9 . 0 5 0 .0
1953 5 3 .1 52 .9
1954 5 0 .6 5 1 .1

A verage  t e s t  w e ig h t 4 8 .9 4 9 . 0



T ab le  V I I I o Seed w e i g h t s  i n  grains p e r  100 k e r n e l s  of  b lu e  and 
w h i t e  a l e u r o n e  i s o g e n i c  l i n e s  f rom  se ed  grown a t  
M o c c a s i n ' a n d ' BOzemaho
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I s o g e n i c
L in e

AleurOne
C o lo r

Grams p e r .100 k e r n e l s
M occas in Bozeman Average. 1 9 5 3 . 1954 1955  . 1953. 1954

$2-5396 Blue ':2 o96 2 . ? 0 2 .6 0 4 .6 3 4 .4 7 3 .4 6
White ,3 :63 ; : , 2 . 77__ , 2 .5 7 4 .5 7 4 .3 7 3 .4 6

52-5397 BlUe ' 3 4 7 ' 2 .9 8 2 .6 $ 4 .8 0 4 .5 2 . 3 .6 2
White 3.%3• ■ •; \ 3 , p p 2 .6 3 4 .6 8 4 .6 0 3 .63

52-5398 Blue 2 ,9 3 2 .3 7 2 .1 8 4 .2 8 3 .9 7 3 .1 5
White 2 .9 0 2 .3 7 2 .2 2 4 .3 2 3 .9 8 3 .1 6

31-18 Blue 2 02 3 .2 0 2 .7 0
White 1 .9 3 .0 3 . 2 .4 7

32-18 Blue 2 .1 3 .3 3 2 .7 2
White . 2 . 0 3 .4 2 2 .7 1

33-18 Blue 2 .9 . 3 . 7 3 3 .3 2
White 2 . 9 3 .7 0 3 i3 o

34-18 Blue 2 . 4 3 .0 $ 26 73
W hite 2 . 4 3 .0 8 2 .7 4

35-26 Blue 3 . 5 4 .9 0 4 = 20
White 3 . 5 5 .1 0 4 .3 0

36—26 Blue 3 . 6 4 . 5 2 4 = 06
White  . 3 . 2 , 4 . 5 0 3 .8 5

37-26 Blue 2 . 7 4 .0 7 3.39.
W h i t e . 2 . 9 4 .0 2 3 .4 6

Average Blue 2 . 8 4 . 2 .6 8 2 .4 8 4 .5 7 3 . 9 8 3 .3 1
W hite 2 .8 0 2 .7 1 2 .4 7 4 .5 2 3 .9 8 3 .3 0
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N a t u r a l  S e l e c t i o n  f o r  A le u ro n e  C o lo r  i n  50-50 M i x t u r e s  

R e s u l t s  o b t a i n e d . from t h e  50-50  m i x t u r e s  i n d i c a t e  a n a t u ­

r a l  s e l e c t i o n  a g a i n s t  b lu e  a l e u r o n e  seed  a t  M occas in  (T ab le  IX) „ 

C h i - s q u a r e  t e s t s  were  c o n d u c te d  on e ac h  m ix t u r e  t o  d e te r m in e  

w h e t h e r  t h e  p e r c e n t a g e s  were  random v a r i a t i o h s  f rom  t h e  ex ­

p e c t e d ,  S in c e  a l l  p e r c e n t a g e s  a r e  e x p e c te d  t o  be 50 p e r c e n t 8 

a s e t  o f  l i m i t s  c o u ld  be c a l c u l a t e d  which  would a p p l y  t o  a l l  

f i g u r e s  i n  t h e  t a b l e  e x c e p t  t h e  a v e r a g e s .  The l i m i t s  which  can  

be c a l c u l a t e d  by t h e  c h i - s q u a r e  t e s t  a r e  50 ^ 9«8 p e r c e n t  f o r  

a 5 p e r c e n t  l e v e l  o f  s i g n i f i c a n c e  and  50 £ 1 2 ,9  p e r c e n t  f o r  

t h e  I  p e r c e n t  l e v e l .  I n . 1957 f o u r  o f  t h e  m i x t u r e s  were  below 

t h e  50 p e r c e n t  e x p e c t e d  b lu e  s e ed  w i t h  a p r o b a b i l i t y  o f  l e s s  

t h a n  one p e r c e n t  t h a t  t h i s  was a random v a r i a t i o n .  The o t h e r  

m i x t u r e s  showed t h e  norm al  d e v i a t i o n s  w i t h  a few p e r c e n t a g e s  

b e in g  above  o r  be low t h e  e x p e c t e d ;  however* t h e s e  r e t u r n e d  t o  

no rm al  t h e  f o l l o w i n g  y e a r  and  may r e p r e s e n t  s a m p l in g  v a r i a t i o n .  

Three  o f  t h e  m ix t u r e s *  33-18* 34 -18  and 35-26* r em a in e d  n e a r  

t h e  e x p e c t e d  50 p e r c e n t  i n d i c a t i n g  e q u a l  c o m p e t i t i v e  a b i l i t y  

of  t h e  b lu e  w i t h  t h e  w h i t e  s e e d .  The b lu e  i n  t h e  T i t a n  mix­

t u r e  showed t h e  l e a s t  c o m p e t i t i v e  a b i l i t y  by d r o p p i n g  t o  9o0 

p e r c e n t  b lu e  a l e u r o n e  i n  1956 .  A l l  y e a r s*  e x c e p t  19.53» show­

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

1 9 5 5 9 1956 and 1957 b e i n g  s i g n i f i c a n t .  The g r e a t e s t  l o s s  i n  

p e r c e n t  b lu e  s e ed  was i n  1955 w i t h  an  a v e r a g e  d ro p  o f  6 .9  

p e r c e n t .
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T ab le  IX, The p e r d d h t  b lu e  a le u h d n e  seed  o b t a i n e d  f ro m  $0-50 
m i x t u r e s  dompbunded i n  1953 f rom  b lu e  and w h i t e  
a l e u r o n e  i s o g e n i c  l i n e s  and grown i n  s u c c e s s i v e  
y e a r s  a t  M occas in  f rom  1953 th r o u g h  1957»

I s o g e n i c

L in e s

P e r c e n t  Blue A le u ro n e i n  M ix tu r e

1953
• - • : * v

1954' '
I ■

1955 1956 1957

31-18 54,Q.. T7q.6** 47.3 48.7 4 2 ,0

32-18 48.7 . .49 .7 . 4 3 .7 32.7** 25.7**

33-18 71.3** 59.0 60.0** 56.3 52.3
3 4—18 52.3 .54 .0 44 0 0 52;7 51.0

35-26 48.7 4 5 . 0  ■ 42.7 30.0** 49.7
36-26 49.7 48.0 4 0 ,7 42.7 40.7
37-26 46 O 0 40.0* 39.3* 54.7 34.7**
38-26 56.3 48.3 37.7* 23.7** 29.7**

52-5396 47.3 45.3 48.3 4 3 .0 4 0 ,3

52-5397 51.7 48.7 4 0 .3 33.3** 4 2 ,3

52-5398 51 .3 . 48.3 40.3 4 7 .0 41.0

T i t a n 45.3 40.3 29.0** 9.0** 11.3**
Average 51 .9 49.7 42.8** 39.5** 38.4**

* S i g n i f i c a n t  a t  t h e  5 p e r c e n t  l e v e l  f rom t h e  e x p e c t e d ,

** S i g n i f i c a n t  a t  t h e  I  p e r c e n t  l e v e l  f rom t h e  e x p e c t e d .
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T ab le  X r e p r e s e n t s  t h e  s h i f t s  i n  p e r c e n t  b l u e  a l e u r o n e o  

U s in g  t h e  p e r c e n t a g e s  o b t a i n e d  t h e  p r e v i o u s  y e a r  a s  t h e  e x p e c t ­

e d ,  a c h i - s q u a r e  t e s t  was c o n d u c te d  on a l l  f i g u r e s  i n  t h e  

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

o r  l o s s  i n  p e r c e n t  b lu e  seed  o c c u r r e d .  The l o s s  r e c o r d e d  i n  

1955 was t h e  o n ly  y e a r  w i t h  a s i g n i f i c a n t  s h i f t  i n  b lu e  seed  

a s  d e te r m i n e d  by s t u d e n t ’ s p a i r i n g  method o f  a n a l y s i s .

N a t u r a l  S e l e c t i o n  f o r  A le u ro n e  C o lo r  i n  Bulked  H y b r id s
. ■- ' —

The r e s u l t s  f r o m : t h e : f i v e  b u lk e d  h y b r i d s  grown a t  Moe- 

c a s i n  (T a b le  XI) show c o n s i d e r a b l e  v a r i a t i o n  f ro m  t h e  e x p e c t ­

ed p e r c e n t a g e s .  A c c o r d in g  t o  t h e  c h i - s q u a r e  t e s t ,  G l a c i e r  x 

T i t a n  h ad  t h e  b e s t  f i t  f o r  t h e  e x p e c t e d  r a t i o  o f  9 : 7 °  T r e b i -  

D ry lan d  x  G l a c i e r  had  t h r e e  g e n e r a t i o n s  which  d e v i a t e d  from 

t h e  e x p e c t e d ,  w h i l e  t h e  o t h e r  f o u r  g e n e r a t i o n s  were  normal  

. s h i f t s .  G l a c i e r  x  M anchur ia  had  f o u r  g e n e r a t i o n s  i n  sequence  

t h a t  were be low t h e  e x p e c t e d  p e r c e n t a g e ; ho w ev er ,  i n  1957 i t  

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

G l a c i e r  x  Mars and  G l a c i e r  x  C o l s e s s  d i d  n o t  f i t  t h e  e x p e c te d  

r a t i o s .  G l a c i e r  x .M a rs  r a n g e d  above  t h e  e x p e c te d  i n  p e r c e n t  

b l u e  s e ed  w h i l e  G l a c i e r  x  C o l s e s s  was be low .

T ab le  X I I  p r e s e n t s  t h e  s h i f t s  i n  p e r c e n t  b l u e  a l e u r o n e  

be tw een  g e n e r a t i o n s .  The f i g u r e s  shown a r e  t h e  p e r c e n t  above 

o r  be low i n  p e r c e n t ,  b lu e  s e ed  f rom  t h e  e x p e c te d  a f t e r  th e  

d e v i a t i o n s  f ro m  a no rm al  s h i f t  had  been  rem oved.  T h i s  was 

c a l c u l a t e d  by d e t e r m i n i n g  t h e  e x p e c t e d  d ro p  i n  p e r c e n t  b lu e
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T a b le  Xe Y e a r ly  s h l f t e  i n  p e r c e n t  b lu e  a I e u r one f rom  50-50 
m i x t u r e i  compounded i n  1953 f rom b lu e  and w h i t e  
a l e u r o n e  i s o g e n i c  l i n e s  and grown a t  M occas in  
f ro m  1953 t h r o u g h  1957=

I s o g e n i c
L i n e s

Y e a r ly S h i f t s  i n P e r c e n t  :Blue A le u ro n e

1953 I ? 3 4 .  / . 1955 1956 1957

31-18 /  4 = 0 / 1 6 . 0 * * - 2 2 .7 * * / 1  = 4 -  6 . 7

32-18 -  1 = 3 /  1 = 0 — 6 = 0 -11=0* -  7 . 0

33-18 / 2 1 . 3** - 1 2 ,3 * * /  1 = 0 -  3 .7 — 4 . 0

34-18 /  2 . 3 ' / 1 - 7 .  . - 1 0 . 0 * /  8 . 7 -  1 = 7

35-26 — 1 = 3 -  3=7 . -  2 .3 - 1 2 . 7 * / 1 9 . 7 * *

3 6-26 — 0 = 3 -  1 = 7 -  7 = 3 /  2 . 0 -  2 .0

37-26 — 4 = 0 — 4 = 0 -  0 = 7 / 1 5 . 4 * * -20=0**

38-26 /  6 = 3 -  8 = 0 - 1 0 . 6 * -14=0** /  6=o

52-5396 -  2 = 7 — 2 = 0 /  3 . 0 -  5 .3 — 2=7

52-5397 /  1 = 7 — 3 = 0 ™ 8 = 4 -  7 = 0 /  9 . 0

52-5398 /  1 = 3 — 3 = 0 — 8 = 0 /  6 = 7 — 6 = 0

T i t a n -  4 = 7 -  5 = 0 -11=3* - 2 0 .0 * * /  2 = 3

Average /  1 . 9 -  2 = 2 -  6 . 9** -  3 . 3 -  1 = 1

* S i g n i f i c a n t  a t  t h e  5 p e r c e n t  l e v e l  f rom t h e  expec ted=  

** S i g n i f i c a n t  a t  t h e  I  p e r c e n t  l e v e l  from t h e  expec ted=



T ab le  XI .  The p e r c e h t  b lu e  a le d r o i ib  K e r n e l s  i n  f i v e  bu lk ed  
h y b r i d s  when grown a t  M occas in  f rom 1948 th r o u g h  
1957 o 1

Year P e r c e n t  Blue A le u ro n e  i n  Each G e n e r a t i o n

G l a c i e r G l a c i e r T r e b i - G l a c i e r G l a c i e r
X " X D ry lan d X X

Grown
Manchuria , Mars

X
G l a c i e r C o i s e s s T i t a n

. 3 : 1  R a t i o .9 :7  R a t i o 3 : 1  R a t i o 3:1 R a t i o 9:7 Ba t iO
P e r c e n t
Blue
P l a n t e d 4 7 . 0 4 2 ,7 4 7 .3 2 1 .3 3 5 . 0

1948 4 7 03 „ ' . ' 5 1 . 3* * . r  \ 1 4 9 . 0  ;

1952 4 3 . 7 .  . .. $4 .6**  ' . 4 3 . 7 33 .3** 2 7 .7

1953 3 9 .3 * 59 .6** 4 0 . 0* 2 4 . 0** 3 2 .7

1954 3 8 .3 * 6 4 ,7 * *  . 4 2 .0 2 3 .7 * * 2 6 .0

1955 3 2 . 0** 57 .3** 3 9 .7 * 1 7 .3 * * . 2 2 .3

1956 3 3 .7 * * 4 6 .7** 3 4 .7 * 2 5 .7 * *

O
,0

1—ICNi

1957 4 0 .  o': 51 .7** 4 1 .3 3 2 . 0** 3 1 .0

* S i g n i f i c a n t  a t  t h e  5 p e r c e n t  l e v e l  f rom -the e x p e c t e d  r a t i o .  
** S i g n i f i c a n t  a t  t h e  I p e r c e n t  l e v e l  f rom the. e x p e c t e d  r a t i o .

MOTE:
C r o s s e s  w i t h  M anchur ia  3 Mars and  T r e b i - D r y l a n d  r a n g e d  i n  seed  

g e n e r a t i o n s  f rom  E5 t h r o u g h  °

C l a c i e r  x  C o l s e s s  f ro m  F^ t h r o u g h  F ^ 1 .

G l a c i e r  x  T i t a n  f rom  F^ t h r o u g h  F ^ 0 -



T ab le  X I I » G e n e r a t i o n  s h i f t s  i n  p e r c e n t  b lu e  a l e u r o n e  k e r n e l s  
f rom  f i v e  b u lk e d  h y b r i d s  when grown a t  M occas in  
f rom  1948 t h r o u g h  19$7 .

D e v i a t i o n s ,  a is g a i n  o r  l o s s  of  p e r c e n t  b lu e

-  30  -

Y ear

Grown

from  t h e  e x p e c t e d

A v e ra ge
G l a c i e r  .

X

M anchuria

G l a c i e r  
" X

Mars'.

, T r e b i -  
D ry lan d

V  x .
"i Gla c i e r

G l a c i e r
X

O o l s e s s

G l a c i e r
X

T i t a n

1952 -  2 , 9 ......... 4  4 . 8 ’; . — 4 . 6 -  0 .4 5

1953 ~ 4»I ,  \ /  5 . 9  ■- -  3 . 4 — 8 . 8 /  6 . 6 — 0 6 63

1954 -  o . 9 ... . /  5 .6 . . /  2.2' -  0 .1 -  5 .7 /  0 .1 8

1955 -  6 . 2 '  " -  7 . 1 — 2 . 2 — 6 .3 -  3 .3 -  4 . 1 8 *  **

1956 /  1 . 7  ' - 1 0 . 5 * -  5 . 0  . /  8 .4* -  1 . 1 — 1 0 08

1957 /  6 . 3 /  5 .1 /  6 . 6 /  6 .3 / 1 0 . 1 * /  5.73^*

Average -  1 .0 2 /  0 .6 3 -  1 .0 7 — 0 .0 8 /  1 .1 0 -  0 .0 9

* Significant shift at the 5 percent level„
** Significant shift at the I percent level.



f o r  t h a t  g e n e r a t i o n  and. a p p l y i n g  t h i s  p e r c e n t a g e  t o  t h e  ob­

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

t i o n  s h i f t o A l th o u g h  two o f  t h e  c r o s s e s  d i d  n o t  f i t  t h e  

e x p e c t e d  r a t i o ,  s h i f t s  be tw een  g e n e r a t i o n s  were q u i t e  norm al  

w i t h  o n ly  t h r e e  s h i f t s  d e v i a t i n g  f rom  t h e  e x p e c t e d .  F o r  a 

p e r f e c t  s h i f t  a l l  a v e r a g e s  sh o u ld  be z e r o .  The g a i n  o r  l o s s  

i n  p e r c e n t  b lu e  f o r  a l l  h y b r i d s  be tw een  y e a r s  shows a s i g ­

n i f i c a n t  l o s s  i n  1 9 5 5 9 a y e a r  f a v o r i n g  n a t u r a l  s e l e c t i o n  f o r  

w h i t e  s e e d ,  ahd a s i g n i f i c a n t  g a in  i n  1957 ,  a y e a r  f a v o r i n g  

n a t u r a l  s e l e c t i o n  f o r  b l u e  s e e d „

These same, h y b r i d s  were  grown a t  Bozeman (T a b le  X I I I )  

d u r i n g  t h e  same y e a r s  and g e n e r a t i o n s  a s  a t  M o c ca s in .  G l a c i e r  

x  T i t a n  and  G l a c i e r  x  Manchur ia  p e r fo rm ed  a s  e x p e c t e d  w h i l e  

t h e  o t h e r  t h r e e  h y b r i d s  d i d  n o t  f i t  t h e i r  r e s p e c t i v e  r a t i o s .  

T r e b i - D r y l a n d  x  G l a c i e r  was t h e  o n ly  c r o s s  which  d i d  n o t  p e r ­

form  a t  Bozeman a s  a t  M o c ca s in .

The s h i f t s  be tw een  g e n e r a t i o n s  ( T a b le  XIV) were  c a l c u ­

l a t e d  i n  t h e  same manner a s  f o r  M o cca s in .  At Bozeman t h e  s i g ­

n i f i c a n t  s h i f t s  were  more numerous t h a n  a t  M o c cas in ;  how ever ,  

t h e  a c c u m u l a t i o n s  o f  t h e s e  s h i f t s  f o r  each  h y b r i d  .was non­

s i g n i f i c a n t .  When co m p ar in g  a l l  t h e  h y b r i d s  on a y e a r l y  b a s i s  

two s i g n i f i c a n t  l o s s e s  i n  p e r c e n t  b l u e  a I e u r one were  o b t a i n e d ,  

one i n  1953 and t h e  o t h e r  i n  1957» These two l o s s e s  i n  p e r ­

c e n t  b lu e  a t  Bozeman d i d  n o t  o c c u r  a t  M occas in  f o r  t h e . same

—  3 1  ”

y e a r s
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T a b le  X II Io The p e r c e n t  b lu e  a I e U r one k e r n e l s  i n  f i v e  b u lk ed  
h y b r i d s  when' grown a t  Bozeman f rom 1945 t h r o u g h
1957-

P e r c e h t  Blue A le u ro n e  i n  Each G e n e r a t i o n
Year

Grown

G l a c i e r
X

Manchuria '

1 G l a c i e r  
X

'Mans '

T r e b i -
D ry lan d

X
' G l a c i e r

G l a c i e r
X

C o l s e s s

G l a c i e r
X

T i t a n
3 :1  R a t i o . 9 : 7  R a t i o 3 :1  R a t i o 3 :1 R a t i o 9 :7 Ratio

1945 58-3' %
'• ' '

6#-0** ' 32.7**
19.46 52-7 ' " 5 2 -O** ; '  . 4 5 - 7 * . 43.0**

1947 47 - O 42.7** 47-3 41-3**
1948 44-7 . 46-3** 34-7** 21.3** 35.0

1952 55-7 46.7** 39-7 4 6 .3 3 1 -7

1953 43 -7 41-0** 29.3** 35.3** 1 9 -7  .

1954 56-7 42.0** . 29.7** 25.0** 15-7*

1955 61-3* 52.3** . 33.3** 24.3** 13.3**
1956 58.0 43-0** . 33.3** 25-3** 20.7
1957 51-3 38.0** 29.7** 21.3** 25.3

* S i g n i f i c a n t  a t  t h e  5 p e r c e n t  l e v e l  f rom t h e  e x p e c te d  r a t i o -
** S i g n i f i c a n t  a t  t h e  I p e r c e n t  l e v e l  f rom t h e  e x p e c t e d  r a t i o -

NOTE;
C r o s s e s  w i t h  Manchur ia  9 Mars and  T r e b i - D r y l a n d  r a n g e d  i n  seed  

G e n e r a t i o n  f rom t h r o u g h  (

G l a c i e r  x  C o l s e s s  f rom  F^ th r o u g h  F - ^ 0 .

G l a c i e r  x T i t a n  f rom  F^ t h r o u g h  F ^ q0

)
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T a b le  XIV, G e n e r a t i o n  s h i f t s  i n  p e r c e n t  b lu e  a l e u r o n e  k e r n e l s  
f rom  f i v e  b u lk e d  h y b r i d s  when grown a t  Bozeman 
f rom  1945 th r p u g h '  1957.

Year

Grown

D e v i a t i o n s ,  a s ' g a i n  o r  l o s s  o f  p e r c e n t  b lu e  
f rom t h e  e x p e c t e d

A v e ra ge
G l a c i e r

X

M a n c h u r i a "

G l a c i e r  , T r e b i -  , 
x D ry lan d

. X
Mars ' G l a c i e r

G l a c i e r
X

C o l s e s s

G l a c i e r
X

T i t a n

1946 /  0.2:.');: ; - ' 3 : i " );/i6 .3** , /  4 . 4 7

1947 == 2 o 8 — 3 . 6 ... /  4 . 1  . /  2.6 /  0 0 08

1948 -  0.9 /  6.1 -11.2* -17.7** -  5.93
1952 /11.7* . . /  1 . 8 . ' / ' 5 . 5 , . /25.6** /  0.2 /  8 .9 6

1953 -11.6* - 5.0 - 1 0 . 1 *  . -10.3* -10.2* -  9.44**

1954 /13.2** /  1.3 /  0.5 -10.0* “ 3 . 4 /  0.32

1955 /  4.7 /10.5* /  3.7 — 0 . 6 — 2 . 2 /  3.22

1956 — 3 .2 -  9.2 /  0.03 /  1 . 1  ■ /  7.5* /  0.76

1957 -  6.7 -  5.0 — 3 .6 — 4 . 0 /  4 0 6 -  2.94?*
A verage /  0.51 — Oo 69 /  0.58 — 1 0 66 -  0 .5 8 -  0.37

* S i g n i f i c a n t  s h i f t  a t  t h e  5 p e r c e n t  I e v e l 0

** S i g n i f i c a n t  s h i f t  a t  t h e  I  p e r c e n t  l e v e l »
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To o b t a i n  a d d i t i o n a l  d a ta  c o n c e r n i n g  n a t u r a l  s e l e c t i o n  

f o r  b lu e  and w h i t e  a le .u rone  s e e d ,  p l a n t i n g s  f o r  two y e a r s  were 

made a t  t h r e e  o t h e r  l o c a t i o n s  i n  t h e  s t a t e „ (T a b le  XV) Boze­

man se ed  was used  a s  t h e  s e e d  s o u r c e .  At H u n t l e y  and C r e s t o n  

t h e  h y b r i d s  were  grown u n d e r  b o th  d r y l a n d  and i r r i g a t e d  con­

d i t i o n s .  S in c e  o n ly  two y e a r s  d a t a  were o b t a i n e d ,  no g e n e r a l  

t r e n d s  f o r  n a t u r a l  s e l e c t i o n  o f  b lu e  and  w h i t e  a l e u r o n e  seed  

c a n  be. d e t e c t e d .  The c h i - s q u a r e  t e s t  was used  i n  t h i s  t a b l e: I " ■
t o  o b t a i n  s i g n i f i c a n t  d e v i a t i o n s  f rom  t h e  e x p e c t e d  r a t i o  f o r  

t h e  two g e n e r a t i o n s .  . G l a c i e r  x M a rs ,  T r e b i - D r y l a n d  x G l a c i e r  

and  G l a c i e r  x  C o l s e s s  d i d  n o t  f i t  t h e i r  r e s p e c t i v e  r a t i o s  a t  

a l l  l o c a t i o n s ,  w h i l e  G l a c i e r  x Manchuria  shows a b e t t e r  f i t  

u n d e r  i r r i g a t i o n  t h a n  u n d e r ! d r y l a n d .  G l a c i e r  x  T i t a n ,  a s  a t  

M occas in  and  Bozeman ( T a b l e s  XI and X I I I ) ,  showed a good f i t .

T a b le  XVI p r e s e n t s  t h e  g e n e r a t i o n  s h i f t s  i n  p e r c e n t  b lu e  

a t .  t h e  v a r i o u s  l o c a t i o n s .  These s h i f t s  were d e te r m in e d  i n  

t h e  same .manner a s  f o r  T a b le s .  X I I  and  XIV. When com par ing  

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

o r  i r r i g a t i o n ,  o n ly  one a c c u m u l a t i o n  was s i g n i f i c a n t .  That  

was G l a c i e r  x  Mars u n d e r  d r y l a n d ,  which  had a s i g n i f i c a n t  

g a i n .  When t h e  a c c u m u la t e d  g a i n  o r  l o s s  by y e a r s  i s  compared ,  

Bozeman showed a s i g n i f i c a n t  l o s s  i n  p e r c e n t  b l u e  i n  1953 

w h i l e  S id n e y  i r r i g a t e d  and  H u n t l e y  d r y l a n d  had  g a i n s  i n  19$2 

and  1953 r e s p e c t i v e l y .
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T a b le  XV0 The p e r c e n t  b lu e  a l e u r o n e  k e r n e l s  I n  f i v e  bu lked  
h y b r i d s  when grown a t  f i v e  l o c a t i o n s  u n d e r  i r ­
r i g a t e d  and d r y l a n d  c o n d i t i o n s  i n  1952 and  1953 
f rom  se ed  grown a t  Bozeman,

, P e r c e n t  Blue A le u ro n e
G l a c i e r

X
G l a c i e r

X
T r e b i -

D ry land
G l a c i e r

X
G l a c i e r

X

M anchuria  
. ^6

Mars
f 6

X
G l a c i e r  
' F 6

C o l s e s s

? 5

T i t a n
F 4

P e r c e n t  B lue  
P l a n t e d 44 o 7 4 6 .3 34.7 21.3 35.0
Year

1952

L o c a t i o n

I r r i g a t e d

Bozeman 55.7 46.7** 39.7* 4 6 .3 3 1 .7
1953 4 3 .7  . 4 1 . 0** • 29.3** 35.3** 19.7*
1952 H u n t l e y 4 1 .0 * 50 .0** 25.7** 34.7** . 3 8 .0**

1952 C r e s t o n 4 1 .3 " 59.7** 27.7** 28.3** 2 3 .0
1953 38 .0 * * 52.7** 37.3** 33.7** 28.0

1952 S id n ey 45.7 4 6 .0 * * 39.3* 24.7** 3 7 .7**
1953 ” ( e a r l y ) * * * 5 1 .0 45.7** 29.7** 25.3** 3 0 .0
1953 " ( l a t e )  *** 4 2 .7 47.0** 34.0** 2 5 .0** 35.0

1952

D ry lan d

M occas in 3 8 .0** 52.3** 4 0 . 0* 33.3** 27.7
1953 39.3** 59.6** 40.0* 24.O** 32.7
1952 H u n t l e y 27.7** 4 6 .0** 3 0 .0** 2 1 .0** 2 4 .0
1953 4 4 .7 58.3** 28.0** 34.7** 37.0*

1952 C r e s t o n 3 8 .0 * *  . 45.7** 30.3** 36.7** 26.7
1953 33.3** 47.7** 31.7** 25.3** 2 2 .6

* S i g n i f i c a n t  a t  t h e  5 p e r c e n t  l e v e l  f rom t h e  e x p e c te d
** S i g n i f i c a n t  a t  t h e  I p e r c e n t  l e v e l  f rom t h e  e x p e c t e d

*** E a r l y  and  l a t e  p l a n t i n g s .



T ab le  XVI. G e n e r a t i o n  s h i f t s  i n  p e r c e n t  b in e  a l e u r o n e  k e r n e l s  
i n  f i v e  b u lk e d  h y b r i d s  when grown a t  f i v e  l o c a t i o n s  
u n d e r  i r r i g a t e d  and d r y l a n d  c o n d i t i o n s  d u r i n g  1952 
and  1 9 5 3 o' ; ;

-  3 6  —

D e v i a t i o n s a s  g a i n  S r  l o s s  i n  p e r -  ' 
c e n t  b lu e  f r o m ’ e x p e c te d

Year  G l a c i e r  G l a c i e r  T r e b i -  G l a c i e r  G l a c i e r
L o c a t i o n  x , ; x  .. D ry lan d  X x Avg0 ̂ x

• ______ M anchur ia  Mars G l a c i e r  C o lS e s s  T i t a n

I r r i g a t e d ■ r  •
1952 Bozeman /11.7* / 1 . 8 /  5 . 5 /25.66**/ 0.2 /  8.96
1953 -11.6* -  5 .0 .0 .1 * -10.3* -10.2* -  9 .4 4 * *

1952 H u n t l e y -  3 . 0  . /  5 .1 8.5 / 1 4 . 0 * * /  6 . 8 /  2.89
1952 C r e s t o n -  2.7 /14.8** 6.5 /  7.6 -  8 . 2 /  1 .0 0
1953 -  2 .7 -  5.8 / 9.9* /  6 .0 /  5.7 /  2.62
1952 S id n e y /  1 . 7 /  I o l / 5 .1 /  4 . 0 /  6 . 5 /  3.82*
1953 (E)*** /  5.8 /  1 . 1 9.2 /  1 .1 -  6 . 6 -  1.56
1953 (L)*** -  2.5 /  2 . 4 4 .9 /  0 . 8 — 1 . 6 — 1 .16

A v e ra ge 

D ry lan d .

— O e 41 /  1.94 2 .3 4 /  6 .1 0 -  0 .8 9 /  0 .8 8

1952 M occas in — 6 . 0 /  7.4 / 5.8 / 1 2 .6 * * -  3.5 /  3 .2 6
1953 /  1 . 7 /  8,3 / 0.4 — 8 . 6 /  5.8 /  1.52
1952 H u n t l e y -16.7** /  1 . 1 4.2 /  0 . 3 — 7 . 2 “  5 .34
1953 /17.3** /13.2** 1 . 7 /14.1** /13.7** /11.32*

1952 C r e s t o n — 6 . 0 /  0 . 8 3 . 7 /16.0** — 4 . 5 /  0,52
1953 -  4 .3 /  2.9 / 1 . 7 -10.7* -  3 . 3 -  2 .7 4

Average -  2 . 3 3 /  5 .62* -

toCNO

/  3.95 /  0 . 2 2 /  I  »44

* S i g n i f i c a n t  s h i f t  a t  t h e  5 p e r c e n t  l e v e l .  
** S i g n i f i c a n t  s h i f t  a t  t h e  I  p e r c e n t  l e v e l .  

*** E a r l y  and l a t e  p l a n t i n g s .

f
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DISCUSSION

When t h e  i s o g e n i c  l i n e s  o f  b lu e  and  w h i t e  a l e u r o n e  seed  

were  compared o n ly  s m a l l  d i f f e r e n c e s  were found  i n  p l a n t  h e i g h t s 

d a t e  o f  h e a d i n g ,  t i l l e r i n g ,  p e r c e n t  p r o t e i n  and k e r n e l  w e ig h t  

d u r i n g  t h e  p e r i o d  t e s t e d  a t  M occas in  and Bozeman, T e s t  w e ig h t  

d i f f e r e n c e s  were  sm a l l  b u t  i n  m ost  c a s e s  t h i s  d i f f e r e n c e  was 

c o n s i s t e n t l y  i n  f a v o r  o f  t h e  b lu e  s e e d .  S in ce  t h e  p r e l i m i n a r y  

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

a h i g h e r  d e g re e  o f  s k i n n i n g ,  t h i s  m a y ,a c c o u n t  f o r  t h e  h i g h e r  

t e s t  w e i g h t o No d i f f e r e n c e s  i n  y i e l d  were  o b t a i n e d  o v e r  a 

p e r i o d  o f  y e a r s .  However,  i n  c e r t a i n  y e a r s  t h e  b lu e  a l e u r o n e  

s e e d s  y i e l d e d  h i g h e r  t h a n  t h e  w h i t e , w h i l e  t h e  r e v e r s e  would 

hap p en  i n  o t h e r s .  The b u lk ed  i s o g e n i c s  showed a c o n s i s t e n t l y  

h i g h  y i e l d  f o r  b lu e  a l e u r o n e  a t  Bozeman i n  1953 and c o n s i s t ­

e n t l y  low y i e l d  i n  1954° S in c e  t h e s e  l i n e s  were  b u lk e d  i n  

t h e  f o u r t h  g e n e r a t i o n ,  l i n k e d  g e n e s  c o u ld  be m aking t h i s  

d i f f e r e n c e .

The 50-50  m i x t u r e s  grown a t  M occas in  show a n a t u r a l  

s e l e c t i o n  a g a i n s t  b lu e  a l e u r o n e  s e e d .  T h is  s i g n i f i c a n t  l o s s  

i n  b lu e  s e ed  o c c u r r e d  a f t e r  t h e  t h i r d  y e a r .  S in c e  t h e s e  mix­

t u r e s  were  made f ro m  i s o g e n i c  l i n e s  which had  b een  s e l f ed 

f o r  18 and 26 y e a r s ,  l i n k a g e s  s h o u l d  have no e f f e c t s .  T h e re ­

f o r e ,  t h i s  n a t u r a l  s e l e c t i o n  i s  p r o b a b l y  cau sed  by p l e o t r o p i s m .  

o r  v e r y  c l o s e l y  l i n k e d  g e n e s .  I n  1955 a t  M o c ca s in ,  which  was 

t h e  y e a r  w i t h  t h e  g r e a t e s t  l o s s  i n  b lu e  s e e d ,  a l l  t o p  growth
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was d e s t ro y ed ,  by h a i l  oh June  26 when t h e  p l a n t s  were  i n  th e  

j o i n t i n g  s t a g e ;  h o w ev er ,  t h e  p l a n t s  r e c o v e r e d  and p roduced  

s e e d o I f  t h e  l o s s  i n  b lu e  seed  was due t o  n o n -d ev e lo p m e n t  

o f  c o l o r  b e ca u se  o f  l a t e n e s s  i n  m a t u r i t y ,  t h e  p e r c e n t a g e s  

s h o u l d  have  been h i g h e r  t h e  f o l l o w i n g - y e a r „ S in c e  t h i s  was 

n o t  t h e  c a s e ,  o t h e r  f a c t o r s  must  have  been  i n v o l v e d .

Comparing t h e  r e s u l t s  o f  t h e  f i v e  b u lk ed  h y b r i d s  grown 

a t  H o c c a s i n  and Bozeman,. C l a c i e r  x Mars and C l a c i e r  x C o l s e s s  

d i d  n o t  f i t  t h e i r  r e s p e c t i v e  r a t i o s  a t  e i t h e r  l o c a t i o n .  

T r e b i - D r y l a n d  x G l a c i e r  had  a good f i t  a t  M occas in  bu t  a pool* 

f i t  a t  Bozeman. G l a c i e r  x T i t a n  had a good f i t  a t  b o th  l o ­

c a t i o n s .  I t  i s  s u s p e c t e d  t h a t  l i n k e d  g e n e s  a c c o u n t  f o r  t h e s e  

d i f f e r e n c e s  when t e s t i n g  f o r  n a t u r a l  s e l e c t i o n  i n  a b u lk ed  

p o p u l a t i o n .  C o l s e s s ,  f o r  exam ple ,  i s  a b lu e  seeded  v a r i e t y  

w i t h  hoods  and one c o l o r  f a c t o r  l i n k e d .  T h i s  would cau se  

a d e c r e a s e  i n  p e r c e n t  b l u e  seed  i f  t h e r e  was a n a t u r a l  s e l e c ­

t i o n  w h ich  d i d  n o t  f a v o r  t h e  hooded t y p e s .  A n o th e r  f a c t o r  

which  may c o n t r i b u t e  t o  t h e  l o s s  i n  b lu e  seed  i s  t h e  amount 

o f  s h a t t e r i n g .  S in c e  t h e  b lu e  seed  shows a h i g h e r  d e g re e  of. 

s k i n n i n g ,  t h e r e  i s  a p o s s i b i l i t y  t h a t  i t  w i l l  have  h i g h e r  

am ounts  o f  s h a t t e r i n g  i n  t h e  f i e l d .

When t h e  b u lk e d  h y b r i d s  were  grown a t  f i v e  l o c a t i o n s ,  

no t r e n d s  f o r  s e l e c t i o n  could,  d e f i n i t e l y  be d e t e c t e d .  How­

ever*  d i f f e r e n c e s  be tw een  l o c a t i o n s  d i d  e x i s t ,  which  was t h e  

p u rp o s e  o f  t h i s  t e s t .  From t h e  d a ta  c o l l e c t e d .  G l a c i e r  x



M anchur ia  showed a g r e a t e r  l o s s  o f  b lu e  seed  Under d r y l a n d  

c o n d i t i o n s  t h a n  u n d e r  i r r i g a t i o n .  G l a c i e r  x  Mars g a in e d  i n  

p e r c e n t  b l u e  s e ed  u n d e r  b o th  d r y l a n d  and i r r i g a t i o n  w i t h  t h e  

g a i n  on d r y l a n d  b e i n g  s i g n i f i c a n t *  A l l  l o c a t i o n s  e x p e c t  Boze-
• • " V * "

man showed a l o s s  i n  b l u e  c o l o r  f o r  T r e b i - D r y l a n d  X G l a c i e r 0 

G l a c i e r  x G o l s e s s  g a i n e d  i n  p e r c e n t  b l u e  seed  Under d r y l a n d  

and  i r r i g a t i o n *  G l a c i e r  x  T i t a n  showed a l o s s  o f  b lu e  seed  

u n d e r  i r r i g a t i o n  and a g a i n  on d r y la n d *

I f  s e l e c t i o n s  were t o  be made f o r  c o m p e t i t i v e  t y p e s  

b a se d  on s e ed  c o l o r  i n  t h e  f i v e  b u l k e d . h y b r i d s ,  i t  a p p e a r s  

t h a t  on ly  b lu e  a l e u r o n e  p l a n t s  would be s e l e c t e d  f rom t h e  

G l a c i e r  x Mars C r o s s ,  S in ce  t h e  p e r c e n t  b lu e  se ed  was h i g h e r  

t h a n  t h e  e x p e c t e d  a t  b o th  l o c a t i o n s *  The w h i t e  a l e u r o n e  p l a n t s  

o f  G l a c i e r  x  C o l s e s S  would be s e l e c t e d  f o r  b o th  l o c a t i o n s  

s i n c e  t h e  b lu e  seed  showed t h e  l e a s t  c o m p e t i t i v e  a b i l i t y *

At MoeOasin e i t h e r  b lu e  o r  w h i t e  s e ed e d  p l a n t s  c o u ld  be 

s e l e c t e d  f rom  t h e  T r e b i - D r y l a h d  x G l a c i e r  c r o s s ,  b u t  on ly  

t h e  w h i t e  s e ed e d  p l a n t s  a t  Bozeman* Th t h e  G l a c i e r  x  T i t a n  

C ro s s  e i t h e r  s e e d  c o l o r  c o u ld  be s e l e c t e d  f o r  b o th  l o c a t i o n s  

s i n c e  t h i s  c r o s s  p e r fo rm e d  a s  e x p ec te d *

I n  1955 a t  M o c c a s in ,  w h i t e  s e ed e d  showed s i g n i f i c a n t  

g a i n s  i n  b o th  t h e  b u lk e d  h y b r i d s  and t h e  50^50 m i x t u r e s  

w h i l e  t h e  w h i t e  b u lk ed  i so g e n iC S  y i e l d e d  a p p r o x i m a t e l y  

one b u s h e l  p e r  a c r e  more * Such r e l a t i o n s h i p s  were  n o t  co n ­

s i s t e n t  how ever ,  p e r h a p s  due t o  t h e  d i f f i c u l t y  o f  m e a s u r in g  yield*
<'r, ,  -

i
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Of t h e  f i v e  c r o s s e s  t e s t e d ,  i t  was n o t i c e d  t h a t  G la ­

c i e r  x  T i t a n  had  t h e  most  v a r i a b i l i t y  i n  s e ed  c o l o r ,  

e s p e c i a l l y  when grown u n d e r  i r r i g a t i o n .  Many s e e d s  were 

fo u n d  w i t h  o n ly  a s m a l l  p a t c h  o f  c o l o r  n e a r  t h e  germ end ,  

w h ich  c o u ld  cause, v a r i a t i o n s  i n  s e ed  c o u n t s .
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SUMMARY

No d i f f e r e n c e s  i n  - p l a n t  h e i g h t , d a t e  o f  h e a d i n g  ̂ t i l l e r ­

i n g ,  p e r c e n t  p r o t e i n  o r  seed  w e ig h t  were  o b t a i n e d  when i s o ­

g e n i c  l i n e s  of  b l u e  and  w h i t e  a I e u r one se ed  c o l o r  were  com­

p a r e d  0

T e s t  w e ig h t  d i f f e r e n c e s  were s m a l l  bu t  i n  most  e a s e s  

f a v o r e d  t h e  b lu e  s e e d .

Blue  se ed  on t h e  a v e r a g e  had a h i g h e r  p e r c e n t  o f  sk in n e d  

k e r n e l s  a f t e r  t h r e s h i n g  t h a n  t h e  w h i t e , which  may have  cau sed  

t h e  h i g h e r  t e s t  w e i g h t s  o f  t h e  b lu e  s e e d .

Y i e l d s  o f  i s o g e n i c  l i n e s  showed no s i g n i f i c a n t  d i f f e r ­

e n c e s  due t o  seed  c o l o r .  Y e a r ly  d i f f e r e n c e s  d i d  e x i s t  which 

f a v o r e d  t h e  b lu e  seed  i n  some y e a r s  and w h i t e  t h e  o t h e r s .

The 50-50  m i x t u r e s  o f  b lu e  and  w h i t e  a l e u r o n e  seed  showed 

a n a t u r a l  s e l e c t i o n  a g a i n s t  b lu e  c o l o r  when grown a t  M occas in ,  

The y e a r  i n  which  t h e  g r e a t e s t  l o s s  i n  b lu e  seed  o c c u r r e d  a 

h a i l  s to rm  e a r l y  i n  t h e  g row ing  se a s o n  d e s t r o y e d  a l l  t o p  

g ro w th .  T h i s  c a u se d  t h e  r e s u l t i n g  r e g r o w th  t o  p rod u ce  s i g ­

n i f i c a n t l y  l e s s  b lu e  a l e u r o n e  seed  t h a n  t h e  p r e v i o u s  y e a r .  

D u r in g  t h e  f i v e  y e a r s  t h e s e  m i x t u r e s  were grown, t h e  a v e r a g e  

l o s s  i n  b lu e  seed  was 1 1 ,6  p e r c e n t ,

F i v e  b u lk e d  h y b r i d s  were grown a t  M occas in  and  Bozeman 

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

f o r  a l e u r o n e  seed  c o l o r ,  Two o f  t h e  h y b r i d s ,  G l a c i e r  x C o l -  

s e s s  and  . G l a c i e r  x  M ars ,  d i d  n o t  f i t  t h e i r  r e s p e c t i v e  r a t i o s
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a t  e i t h e r  l o c a t i o n .  G l a c i e r  x C o l s e s e  r a n g e d  below t h e  e x -
. ■ ■ ■■

p e c t e d  i n  p e r c e n t  b lu e  seed  w h i l e  G l a c i e r  X" Mars r a n g e d  

a b o v e 0 T r e b i - D r y l a n d .x G l a c i e r  had a b e t t e r  f i t  t o  i t s  

e x p e c t e d  r a t i o  a t  M occas in  t h a n  a t  Bozeman, G l a c i e r  x  

T i t a n  and G l a c i e r  x  M anchur ia  p e r fo rm e d  a s  e x p e c t e d  a t  b o th  

l o c a t i o n s ,
. '

F i v e  b u lk e d  h y b r i d s  were  grown f o r  two y e a r s  a t  f i v e  

l o c a t i o n s  u s i n g  a common se ed  s o u r c e  t o  d e t e r m i n e  t h e i r  

n a t u r a l  s e l e c t i o n  u n d e r  d r y l a n d  and i r r i g a t e d  c o n d i t i o n s .  

Two y e a r s  d a ta  was n o t  s u f f i c i e n t  t o  d e t e r m i n e  n a t u r a l  

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

h o w e v e r ,  i n d i c a t e  d i f f e r e n c e s  c o u ld  e x i s t  be tw een  l o c a t i o n s  

when grown u n d e r  d r y l a n d  and i r r i g a t i o n .
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