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DEVEL'OPMENT'OF NEW TECHNIQUES OF USING IRRADIATION I N  THE GENETIC - I :  J 
IMPROVEMENT OF WARM SEASON GRASSES, THE ASSESSMENT OF THEIR GENETICp 
AND CYTOGENETIC EFFECTS AND BIOMASS PRODUCTION FROM GRASS. 

. . 

INTRODUCTION 

We b e l i e v e  t h a t  i r r a d i a t i o n  and chemical  mutagens .can be  a  v e r y  

v a l u a b l e  t o o l  t o  t h e  p l a n t  b r e e d e r .  Under t h i s  c o n t r a c t  we hope t o  

develop new t e c h n i q u e s  of u s i n g  i r r a d i a t i o n  and chemscal mutagens i n  

t h e  g e n e t i c  improvement o f  s e v e r a l  w a r m  s e a s o n  g r a s s e s .  W e  a l s o . h o p e  

to 'determine t h e  economic v a l u e  of r a d i a t i o n  induced inutants .  G e n e t i c  

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

P a r t  A-1. A l t e r i n g  P r o t e i n  Q u a n t i t y  and Q u a l i t y  i n  P e a r l . M i l I e t  G r a i n  by 
I r r a d i a t i o n  and Mutat ion ' .Breeding. 

I n  t h e  s p r i n g  and e a r l y  summer o,f 19.74, we p l a n t e d  i n  a  f i e l d  t h a t  
I 

had been uniformly cropped t o  v e l v e t  beans  i n  1973, 13,612 d i f f e r e n t  

. p e a r l  m i l l e t  s e e d  l o t s .  ~ h e s e  were  remnants t h a t  had been accumulated 

as wg c a r r i e d  o u t  o u r  s t u d Y  on g e n e r a l '  and s p e c i f i c  combining a b i l i t y  

under  e a r l i e r  c o n t r a c t s .  A s i n g l e  10-foot row of ea-ch remnant ( f o r  

, . 
which enough seed  was a v a i l a b l e )  was p l a n t e d  on un i fo rmly  f e r t i l i z e d  s o i l .  

. I n  o r d e r  t o  s .pread.  t h e  work load ;  we p l a n t e d  4062 p l o t s  ,of  ' i n b r e d  

~ i f t  239 on 5 /6 /74 ;  2926 p l o t s  of i n b r e d  T i f t  23 bn 6/17/74;  3240 p l o t s  
. 

. . 'of i n b r e d  T i f t  13 on 5/27/74;.  and 3384 p l o t s  of inbr.ed T i f t  18 on 7/11/74.  

. . .. T i f t  23 i s  t h e  m a i n t a i n e r  f o r  A s t e r i l e  cytoplasm u s e d ,  i n  .producing 1 

h y b r i d  m i l l e t  th roughout  ' t he  world .  . T i f  t 239 and T i f  t 13 a r e  main ta i r i e r s  

.. f o r  A cytoplasm t h a t  w i l l  be  used t o  reduce  t h e  g e n e t i c  v u l n e r a b i l i t y  2  

a s s o c i a t e d  w i t h  t h e  u s e  of one s ter i le  cytoplasm.  T i f t  1 8  i s  be ing  

recommended i n  b7est P a k i s t a n  as . a  v a r i e t y  and a l s o  g i v e s . a  good f e r t i l i t y  

r e s t o r e d  F1 h y b t i d  when c r o s s e d  on T i f t  23A 1 *' 

As t h e  p l a n t s  i n  t h e s e  13,612 p l o t s  headed,  we covered a t  l e a s t  

4 heads  on each  p l o t  w i t h  s p e c i a l  k r a f t  bags t o  p r e v e n t  c r o s s  p o l l i n a t i o n  

, . 



'and p r o t e c t  t h e  s e e d  from i n s e c t  and b i r d  damage. When mature ,  ' t h e  

heads  were  h a r v e s t e d ,  d r i e d ,  and threshed. .  

Seed p r o d u c t i o n  on T i f t  239 was v e r y  good b u t  a d v e r s e  wea ther  

c o n d i t i o n s  r e s u l t e d  i n  poor  seed  set on che o t h e r  i n b r e d s .  Many heads  

t h a t  were t h r e s h e d  f a i l e d  t o  have enough seed  f o r  chemical  a n a l y s e s .  A 

t o t a l  of 13,236 s e e d  l o t s  w i t h  enough s e e d  f o r  a n a l y s i s . a n d  a  remnant 
, . 

f o r  p l a n t i n g  we're s e n t  t o  D r .  R: Rabson, I n t e r n a t i o n a l  Atomic Energy. 

~ ~ e n . c ~ ,  Karn tner  Ring ,11, P.O. Box'590, A-1011 Vienna,  A u s t r i a 1  f o r  

p r o t e i n  and amino a c i d  . a n a l y s i s  . i n  J a n u a j y  and February ,  1975. I n  t h e  
. . 

summer of 1975, we p l a n t e d  i n  t h e  f i e l d  s h o r t . s i n g l e  row p l o t s  of a 
. . 

number of p e a r l  m i l l e t s  t o  be  checked f o r  p r o t e i n  a n d ' l y s i n e  c o n t e n t .  

I n c l u d e d  were 1130 l i n e s  o u t  of T i f t  239DB t h a t  had shown b e t t e r  t h a n  

a v e r a g e . p r o t e i n  and l y s i n e .  c o n t e n t  i n  a n a l y s e s  t h a t  were conducted on 1974 

m a t e r i a l .  These were  p l a n t e d  i n  t h e  f i e l d  w i t h - 3  r e p l i c a t i o n s .  Also  we 

produced seed  on. 1667 l i n e s  of i n b r e d  18B .and 2272 l i n e s  of i n b r e d  23B. 

' I n  t h e  l a t t e r  2  c a s e s ,  we grew o u t  o n l y  one r e p l i c a t i o n  of e a c h  l i n e .  A s  

t h e s e  l i n e s ' b e g a n . t o  head,  we covered a t  l e a s t  4  heads  on each  p l o t  w i t h  

s p e c i a l  k r a f t  bags ' t o  p r e v e n t  c r o s s - p o l l i n a t i o n  and t o  p r o t e c t  t h e  seed  

from i n s e c t  and. b i r d  damage'. . m e n  mature  the . .heads  were h a r v e s t e d ,  d r i e d ,  

and th reshed .  These s e e d s  have been s e n t  t o  D r .  R. R a b s o n , . I n t e r n a t i o n a l  

Atomic Energy Agency i n  Vienna,  A u s t r i a ,  where t h e y  were a n a l y z e d ' f o r  

- .  
p r o t e i n  a n d .  l y s i n e  c o n t e n t .  . . . . 

I n  1976, we p l a n t e d  1872 p l o t s  w i t h  'seed s e n t  by D r .  ~ a b s o n  f o r  

r e p l i c a t e d  p l a n t i n g  o r  remnants as y e t  n o t  s c r e e n e d  o r i g i n a l l y .  S e l f e d  

seed '  was produced,  t h r e s h e d ,  and p r o c e s s e d  on t h e s e  p l o t s  t o  s h i p  t o  

Vienna. 
. . 

D r .  Rabson developed t h e  f i r s t  ' paper  from . t h i s  e f f o r t  and p re -  
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' sented i t  a t  t h e  Research c o o r d i n a t i o n  meet ing i n  Vienna. . The 

r e f e r e n c e  is: Rabson, R . ;  G.  W1 Burton;  W. W. Hanna; H. Axmann; and 

B. Cross .  The Development of Procedures  f o r  t h e  S e l e c t i o n  o f '  Geno- ' 

t y p e s  f o r  Improved P r o t e i n  of p e a r l  M i l l e t .  from Mutagenized P o p u l a t i o n s  

of.Inbreds,..International Atomic Energy Agency ,Vienna .  57/32:279- 

. . ' 281 ,  1978; A copy of t h i s  p a p e r  was :appended t o  our  August ,  1917 r e p o r t .  

. . Our r e p l i c a t e d  t e s t s  have y i e l d e d  9  and L l i n e s  from i n b r e d s  

T i f t  2 3 9 ~ ~  and T i f t  23B, r e s p e c t i v e l y ,  w i t h  improved s e e d  q u a l i t y .  The 

amino a c i d  p r o f i l e  and N c o n t e n t  of 3  s e l e c t i o n s  from inbred'239DB and 

from i n b r e d  .23B a r e  summarized i n  Tab le  1. The d a t a  i n d i c a t e s  t h a t  

improved . seed  q u a l i t y  t y p e s  a r e  be ing  recovered .  The advanced s e l e c -  

' t i o n s  w e r e ' r e p l i c a t e d  a g a i n  i n  1978 t o  s e e  i f  t h e  improved q u a l i t y  

. . c h a r a c t e r i s t i c s  a r e ,  c o n s t a n t  ' b u t  a n a l y s e s  have n o t  been r e c e i v e d  a t  t h e  

w r i t i n g  of t h i s  r e p o r t .  

E a r l i e r  tests w i t h  normal and t r a n s l o c a t e d  i n b r e d  1 3 B  i n d i c a t e d  

h i g h e r  l e v e l s  of p r o t e i n  and l y s i n e  i n  t h e  t r a n s l o c a t e d  l i n e .  I n  1977, 

32 t r a n s l o c a t e d  l i n e s  were grown and t h e  seed  ana lyzed  f o r  p r o t e i n  and 

dye$inding c a p a c i t y .  The c r u d e  of t h e  t s t b c k s  is  summarized 

i n  Tab le  2. The d a t a  show a range  i n  c r u d e  p r o t e i n  of 10.6 t o  18.1%. 

A l l  of t h e  chromosomes i n  t h e  t s t o c k s  have n o t  been i d e n t i f i e d ,  s o  .. ..- 
. ~ 

d e f i n i t e  c o n c l u s i o n s  cannot  b e  drawn. However, f o r  t h e  t s t o c k s  t h a t  
, 

. . 

h a v e . b e e n  i d e n t i f i e d ,  t h e  AB'  t r a n s l o c a t e d  chromosome s t o c k  t e n d s  t o  . . ' 

R 

have h i g h e r  p r o t e i n .  S i m i l a r  v a r i a b i l i t y  h a s  been observed i n  dye- 

. . b i n d i n g  c a p a c i t y .  

P a r t  A-2. E f f e c t  of Ni t rogen  and Genotype. (male a n d ' f e m a l e )  on P e a r l  
M i l l e t  Gra in  

Environment and genotype.. have been shown t o  a f f e c t ,  s i z e  and com- 

posi.t . inn of g r a i n  i n  a number of c e r e a l s .  ' I n  s e l f - p o l l i u a t e d  s p e c i e s  

' such  a s  wheat ,  o a t s ,  and sorghum, t h e . m a l e  and female  ' a re  t h e . s a m e  



  able 1 . Amino a c i d  composition of g r a i n  p r o t e i n  . in p e a r l  m i l l e t  
s e i e c t i o n s  (Values expressed i n  g amino acid116 g N). 

Inbred 23DB. Inbred 23B 
a 

Cont ro l  13117~(248) 6100a 13129 Contro l  27 

. . 
Ly s.ine 3.59 . '  3.13 3.44 4.10 . 2.79 3.60 

H i s t i d i n e  2.88 3;07 3.02 3.22 3..00 4.86 

Arginine.  5.89 . . 6.20 7.31 7.23 5.29 7.70 

Aspar t i c  10..16 ! 10.78 11.27 12.47 10.88 10.89 

Threonine 4.11 .4.14 ' 4.13 4.12 4.68 4.34 

Ser i n e  5.33 .5.55 .. 5.46 5.15 6.15 5.44 

Glutamic . ' 26.87 27.20 . 25.72 .24.42 27.96 25.46 

Glycine 

Alanine 

Half c y s t i n e  

Val ine ' 

~ e t h i o n i n e  

" I s o l e u c i n e  

Leucine 

~y r o s i n e  

Pheny l a l a n i n e  ' : 6 :5 1. 6.42 6.31 6.05 6.33 6.15 

. . Recovered N' .1.63 '.' 1.96 . 2.03 2.10 1.40 1.77 
% of sample . . 

a 
Data r ep re sen t  average of two .ana lyses  



, n 
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Table 2 . Percent crude protein in s eeds  .of pearl millet 
translocation tester..stocks.. 

% 
t stock number Chromosomes involved Crude protein 

. . 



~ a b i e  . 2  (con't).  . Percent crude protein in  s e e d s  of pearl 
millet t rans locat ion t e s t e r  s t ocks .  

% 
t s tock number Chromosome's involved . Crude protein 

. . 

. . 
2 9 . '  . . 16.9 .  ., 

3  2  1 6 . 3  
3  3  1 6 . 3  
33 13 .8  
34 14 .4  
34 ' 14 .4  

. . 
. . 23DB check  14 .4 ,  

2 3 D ~  check  
,. 

. ' 1 6 . 3  

. . 
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, I g e n e t i c a l l y  and s h o u l d  have no. d i f f e r e n t i a l  e f f e c t  o n . t h e  g r a i n .  I n  

. . 
c r o s s  p o l l i n a t e d  s p e c i e s  such  a s  c o r n  and p e a r l  m i l l e t ,  h a l f  of t h e  

embryo germplasm and o n e - t h i r d  of t h e  endosperm germp,lasm ( t h e  male 

component) u s u a l l y  come from a  d i f f e r e n t  genotype.  I n  1952; we showed 

t h a t  t h e  p o l l e n  s o u r c e  had an immediate gamet ic  e f f e c t  on s e e d  s i z e  
. . 

' t h a t  ranged from 0  t o  40% i n  60 S3 l i n e s  and i n c r e a s e d  s e e d  s i z e  o v e r  

. s e l f i n g  an average  o f  1'8..9%' (Burton,  Agron. J . ,  44:424-427). - T h i s  

exper iment  was des igned  t o  measure t h e  male and female. g e n o t y p i c  
. . 

e f f e c t s  o f  s i x  geno types ,  T i f t  i n b r e d s  13,  12 (13 w i t h  no t r )  1'8DB, - . .  
23DB, 239DB, and B i l  3B when f e r t i l i z e d  wi th '  15,  80,  o r  150 kg/ha of N .  

A  s p l i t  p l o t  r andomized .b lock  d e s i g n  w i t h  4  r e p s  was used w i t h  n i t r o g e n  

be ing  t h e . w h o l e  p l o t s ;  f emale  g e n o t y p e ,  t h e  s u b p l o t s ;  and m a l e  geno type ,  

t h e  sub s u b p l o t s .  The males c o n s i s t e d  of p o l l e n  from t h e  s i x  i n b r e d s  

( s i b b i n g w h e n  p o l l e n  £rom a l i n e  was a p p l i e d  t o  i t s e l f ) ,  s e l f i n g  and out-  

. c r o s s i n g  w i t h  a l l  ' m i l 1 e . t ~  t o  g i v e  t h e  open p o l l i n a t e d  seed .  With a  £ew 
, . .  

e x c e p t i o n s ,  576. heads  were invo lved  and covered w i t h  i n s e c t i c i d e  

t r e a t e d k r a f t  bags t o  p r o t e c t  them from b i r d s  and i n s e c t s .  The s e e d s  

. . w e r e h a r v e s t e d ,  t h r e s h e d ,  c l e a n e d ,  packaged, and s e n t  t o  D r .  R.  Rabson 

f o r  ~ h e m i c a l ' a n a l ~ s e s .  M r .  Ben. ~ u l l i n i x ,  C o a s t a l  P l a i n  S t a t i o n  s t a t i s t i -  

can used a s p e c i a l  l e a s t .  s q u a r e s  a n a l y s i s  t o  a n a l y z e  t h e  d a t a  t h a t  con-. 

t a i n e d  q u i t e  a , f e w , m i s s i n g  v a l u e s .  
v 

. . ,,An a n a l y s e s  o f  t h e .  r e s u l t s  o f  t h i s '  s t u d y  c a r r i e d  o u t  i n  1978 proved 

t h a t  n i t r o g e n  and t h e  male .  and female  s i g n i f i c a n t l y  a f f e c t  t h e  seed  

c h a r a c t e r i s t i c s m e a s u r e d  i n  t h i s  s t u d y . '  A l t h o u g h ' t h e . m a l e  gamet ic  e f f e c t  
. . 

was s m a l l e r  t h a n  t h e  female  gamet ic  e f f e c t ,  i t  w a s  l a r g e  enough t o  s u g g e s t  

t h a t  s e l f e d  o r  s i b b e d  seed  of C r o s s  p o l l i n a t e d  c r o p s  shou ld  be  used i n  

t h e i r  g e n e t i c  assessement  of g r a i n  s i z e .  and composi t ion.  

, . 



L I 
, . 

The r e s u l t s  of t h i s  s t u d y  have been p r e p a r e d  f o r  p u b l i c a t i o n  i n  

Crop Sc ience  under t h e  t i t l e  "Immediate e f f e c t  of male and female  

gametes and.  n i t r o g e n  on,  f i v e  p.ear1 m i l l e t  g r a i n .  c h a r a c t e r i s t i c s " .  . A 

copy of t h e  manuscr ip t  p r e s e n t l y  i n  t h e  hands of t h e - ' e d i t o r s  a p p e a r s  

w i t h  r e p r i n t s  i n  t h i s  r e p o r t .  

p a r t  B. I r r a d i a t i o n  Breeding of S t e r i l e  T r i p l o i d  Tur5 Bermudagrasses. 

T i f g r e e n ,  Tifway, and Tifdwarf  a r e  s t e r i l e  i n t e r s p e c i f i c  t r i p l o i d  

h y b r i d s  t h a t  cannot  be improved by c o n v e n t i o n a l  b reed ing 'methods .  From 

. .  ,1969 t o  1972, he , s t u d i e d  a number o f '  t e c h n i q u e s  of c r e a t i n g  m u t a t i o n s  
. . 

i n  t h e s e  ' t h r e e  h y b r i d s  and found t h a t  s u b j e c t i n g  dormant rhizomes t o  

gamma r a y s  from a USDA Coba l t  60 s o u r c e  l o c a t e d  on t h e  C o a s t a l  P l a i n  

S t a t i o n  was t h e  most e f f e c t i v e  method of c r e a t i n g  m u t a t i o n s .  From 

t h e s e  e f f o r t s  came 158 mutants,  t h a t  were o b y i o u s l y  d i f f e r e n t  from t h e  

-. p a r e n t  m a t e r i a l  ' t h a t  was i r r a d i a t e d . .  S p e c i a l i s t s  and g o l f  c o u r s e  super-  

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

have f r e q u e n t l y  observed ,  " s u r e  t h e y ' r e  i n t e r e s t i n g  b u t  are th'ey r e a l l y  

any b e t t e r  t h a n  T i f g r e e n ,  Tifway, and Tifdwarf" .  The o n l y  way t h a t  t h i s  

q u e s t i o n  can be  answered i s  t o  s u b j e c t  t h e s e  mutan t s  t o  a  v e r y  thorough . . . . 

e v a l u a t i o n  i n  p l o t s  t h a t  are managed a s  f o r  g o l f  g r e e n s  and f a i r w a y s .  

. '  The £ i r s t  set of t h e s e  mutan t s  of b o t h  Tifdwarf  and T i f g r e e n  were 

p l a n t e d  i n  ' 9  x 9  f o o t .  p l o t s  i n  June.  of 1970. The second set were  s i m i l a r l y  

p l a n t e d  i n .  t h e  . f i e l d  on A p r i l  5 ,  1972. ' R a t h g s  on c o l o r ,  v i g o r ,  growth 

h a b i t ,  p e r c e n t  ground c o v e r , , a n d  sod  d e n s i t y  have b e e n m a d e  o n ' t h e s e  

p l o t s '  f o r  a  number 'of y e a r s .  

I n  t h e  f a l l  of  1972, above ground stems t h a t  cou ld  n o t  b e  i n f e s t e d  

w i t h  nematodes were h a r v e s t e d  from each'  of t h e s e  n y t a n t s  and were  

pl .anted i n  t h e  greenhouse bed t h a t  had been a r t i f i c i a l l y  i n f e s t e d  w i t h  
. . 



r o o t  k n o t  nematode, Meloidogyne g r a m i n i s  by D r .  A .  W. Johnson. Ten 

s p r i g s  of each g r a s s  was p l a n t e d ;  and was a l lowed t o  grow u n t i l  t h e -  

r o o t  sys tems had developed.  The p l a n t s  were t h e n  c a r e f u l l y  ha r -  

v e s t e d ,  s o i l  was washed from t h e  r o o t s  and t h e  r o o t s  were s t a i n e d .  

Each r o o t  sys tem was t h e n  c a r e f u l l y  examined f o r  t h e  o c c u r r e n c e  of 

s t a i n e d  nematodes i n  t h e  ro'ots.: The r e s u l t s  of t h e s e  s t u d i e s ,  pre-  

s e n t e d  i n  . the  1972 annua l  r e p o r t ,  i n d i c a t e d  t h a t  none of t h e  mutan t s  

/ showed a h i g h  l e v e l  of r e s i s t a n c e  t o  r o o t  kno t  nematode b u t  s e v e r a l  

mutants- appeared t o  h a v e ' g r e a t e r  r e s i s t a n c e  t h a n  t h e  p a r e n t  c l o n a l  

' m a t e r i a l  from which t h e y  a r o s e .  P u r p l e  an thocyan in  c o n t e n t  i n  t h e  

: T i f g r e e n  mutan t s  was g e n e r a l l y  reduced below t h e  p a r e n t  m a t e r i a l  b u t  

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

p l a n t  c o l o r .  Tifway bermudagras.s t r e a t e d  e x a c t l y  a s  T i f g r e e n  y i e l d e d  

o n l y  abou t  h a l f  a s '  many mutants .  S t r i k i n g  v a r i a t i o n  i n  r a t e  of .  s p r e a d ,  

morphology, e t c .  were  observed.  Our 1974 r e p o r t  . i n c l u d e d  t a b l e s  
. . 

, 
r e c o r d i n g  t h e  v a r i a t i o n s  t h a t  h.ad been observed i n  f i e l d  r e a d i n g s  t a k e n  

. . 

on t h e s e  bermudagrass mutants .  R a t i n g s  made on t h e s e  p l o t s  i n  1975 

' 

through May 1976 were  suminarized and recorded  i n  'our 1975 r e p o r t .  

These r a t i n g s  i n d i c a t e d  t h a t  some mutan t s  t h a t  had shown promise  e a r l i e r  
. . 

' 

no l o n g e r  do b u t  t h e r e  a r e  s t i l l  mut.ants t h a t  a p p e a t  t o  be  e q u a l  o r  pe r -  
, . 

haps  s u p e r i o r  to .  t h e i r  p a r e n t a l  . c lones .  

Our 1975 r e p o r t  a l s o  summarized rese ' a rch  by D r .  A.  W. ' Johnson on 

t h e  nematode r e s i s t a n c e  o f - s o m e  of t h e  b e s t  mutan t s .  He found two , * 
. . 

mutants.,  T i f g r e e n  72-59 and Tifway '114 on which r o o t  kno t  nematodes 

wcfe unab le  t o  reproduce  t h e i s e l v e s  i n . h i s  g reenhouse  t e s t .  Two 

. . .o.ther mutan t s ,  Tifway 117 and .  T i f  dwarf 45 were n o t  a d v e r s e l y  a f f e c t e d  

. . . ' by t h e  r a t h e r  heavy p o p u l a t i o n  of nematodes t h e y  c a r r i e d .  

. . 



. 
. . . , 

In t h e  w i n t e r  of 1976-77, t h e  p a r e n t .  c l o n e s ,  Tifway , T i f  dwar f ,  and 

T i f g r e e n  and 9 o f  t h e i r  b e s t  mutan t s  were  i n c r e a s e d  v e g e t a t i v e l y  i n  

. 2-inch p o t s  i n  t h e  greenhouse.  I n  A p r i l ,  1977, t h e y  were s e t  i n  t h e  

f i e l d  i n  l a r g e  (24  x 3 0 , f o o t )  p l o t s  i n  t r i p l i c a t e  f o r  e v a l u a t i o n .  under  
. . . e  

d i f f e r e n t  managements. The s o i l  was fumigated w i t h  methyl  bromide f o r  

t h i s  exper iment  b u t  t h e  t r e a t m e n t  was n o t  w e l l  done and con tamina t ion  

o f '  t h e ,  t e s t  a r e a  w i t h  , o t h e r  bermudagrass and n u t  sedge  had slowed t h e  

p r o g r e s s  of t h i s  t e s t .  

I n  t h e  summer of 1977, i t  w a s ' n e c e s s a r y  t o  fumiga te  and r e p l a n t  

s e v e r a l  p l o t s  t h a t  were bad ly  contaminated.  Nutgrass  i n  s e v e r a l  

o t h e r  p l o t s . w a s  sp rayed  w i t h  basagram, a s y s t e m i c  h e r b i c i d e  s p e c i f i c  
. . 

' , f o r  ' n u t g r a s s  c o n t r o l .  Besagram k i l l e d  most of the .  'abdveground nu t -  

g r a s s  growth w i t h o u t  i n j u r i n g  t h e  bermudagrass.  However, l a t e  i n  t h e  

season  more n u t g r a s s  appeared.  demons t ra t ing  t h e  need f o r  r e p e a t e d  : 

s p r a y i n g  w i t h  basagram f o r  'complete  n u t g r a s s  c o n t r o l .  

. . 

. .  . 
.Al l  p l o t s  became w e l l .  e s t a b l i s h e d  i n  1978.' C u t t i n g  . h e i g h t  v a r i a b l e s  

were i n i t i a t e d  i n  1978 and v a r i a b l e  r e s p o n s e s  were no ted .  

P,lugs from;these p l o t s  and 22 o t h e r  mutants. and h y b r i d s ' w e r e  p l a n t e d  

. . 
.on a g o l f  c o u r s e  i n  A t l a n t a  ' i n  1978.   he^ were . a l s o  p l a n t e d  i n  smal l .  

p l o t s  on t h e . U n i v e r s i t y  of Georgia  Turf Exper imental  Grounds a s  a p a r t  

of t h e i r  e v a l u a t i o n .  

P a r t  C. I r r a d i a t i o n  Breeding of S t e r i l e  Coastcross-1 ,  a Forage Grass  
Hybrid t o  I n c r e a s e  Win te rhard iness .  

c o a s t c r o s s - 1  is  a n  o u t s t a n d i n g  s t e r i l e  f o r a g e  h y b r i d  bermudagrass 

produced a t  t h e  C o a s t a l  P l a i n  S t a t i o n  t h a t  h a s  f a r  s u r p a s s e d  c o a s t a l  

, , bermudagrass o r  o t h e r  g r a s s e s  i n  , q u a l i t y .  However, Coas tc ross -1  . 

l a c k s  w i n t e r h a r d i n e s s  and s i n c e  i t  i s  s t e r i l e ,  i t  cannot  be improved 

. b y  c o n v e n t i o n a l  b r e e d i n g  methods. We wish  t o  de te rmine  i f  by 



. I . , 

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

pe rhaps  d e s t r o y .  t h e  dom,inant genes  f o r  non-rhizomatous, c o n d i t i o n  and 

c r e a t e  a mutant t h a t  would have rhizomes.  

R a d i a t i o n  b reed ing  of Coas tc ross -1  w a s  begun J u n e  21, 1971. The 
. , 

,main o b j e c t i v e  was' t o  i n c r e a s e  w i n t e r h a r d i n e s s  by r e s t . o r i n g  rhizomes 

o r  deve lop ing .  mor'e w i n t e r h a r d y  mutan t s .  Some 4.00,000 . f r e s h l y  c u t  

g r e e n  stems of Coas tc ross -1  were packed i n t o  14 x  '16 x'36 i n c h  b a l e s  

w i t h  a s t a n d a r d  hay b a l e r .  These were  t r u c k e d  t o  t h e  U n i v e r s i t y  of . . 

Tennessee A. E. C. A g r i c u l t u r a l  Labora to ry  a t  oak Ridge,  Tennessee where 
. . 

they  were exposed.  t o  7 , 0 0 0  R. They werg t h e n  t rucked t b  t h e  Mountain 

Experiment S t a t i o n  where the )  were b r o a d c a s t  and d i s k e d  i n t o ,  t h e  s o i l .  

and were sp rayed  w i t h  2,4-D t o  c o n t r o l  we.eds. Good e s t a b l i s h m e n t  

r e s u l t e d  and 25 c h l o r o p h y l l  d e f i c i e n t  s t em s e c t o r s  'were observed i n '  t .he 

0 f a l l . '  Four  t i n y  p l a n t s  from i r r a d i a t e d  m a t e r i a l  s u r v i v e d  -16 C.  A l l  

from. n o & - i r r a d i a t e d  s tems w i n t e r k i l l e d .  ,The f o u r  s u r v i v i n g  

p l a n t s  are s t i l l  be ing  t r e a t e d  i n  r e p l i c a t e d  p l a n t i n g s  f o r  w i n t e r -  

h a r d i n e s s .  U n f o r t u n a t e l y ;  we ha?e had u n u s u a l l y  mi ld  w i n t e r s  a t  t h e  

Mountain ~ x ~ e r i m e n t  S t a t i o n  a t  B l = i r s v i l l e  f o r  t h e  p a s t  f o u r  y e a r s  and 
. . 

. . 

have been u n a b l e  t o  g e t  good r e a d i n g s  on t h e ' . w i n t e r h a r d i n e s s  of t h e s e .  . 
. . 

f o u r  s u r v i v i n g  p l a n t s .  

, ;We d i d  o b s e r v e  on one of t h e s e  ' p l a n t s  a  rhizome t h a t  was o v e r  12 
- .  

i n c h e s  l o n g ,  a much l o n g e r  rhizome t h a n  we have e v e r  observed b e f o r e  i n  

' n o n - t r r a d i a t e d  m a t e r i a l .  We broke up t h i s  rhizome and' p l a n t e d  i.t' o u t  

i n  t h e  f i e l d ,  hoping t h a t  i t  would g i v e  r i s e  t o  p l a n t s  t h a t  would be  

more rhizometous  t h a n  Coastcross-1 .  Observa t ions  i n  1974 sugges ted  t h a t  
. . 

, ,  
t h i s  m a t e r i a l  i s  no more rhizomatous  t h a n  t h e  p a r e n t  c lone .  T h i s  

. . . . 

m a t e r i a l  was used t o  e s t a b l i s h  p l o t s  i n  a new y i e l d  t r i a l  where i t  can 

be  compared w i t h  t h e  p a r e n t  c l o n e  i n  y i e l d  and o t h e r  i m p o r t a n t  c h a r a c - ;  

t e r s  such  as w i n t e r  s u r v i v a l ,  s p r i n g  growth,  y i e l d ,  e t c ;  Unusual ly  
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' . mild  w i n t e r s  a t  B l a i r s v i l l e  i n  1973-74 and.1974-75 e x c e l l e n t  

recovkry ea=h s p r i n g  of t h e  i r r a d i a t e d  ~ o a s t c r o s s - 1  and s i n c e  t h e r e  was . 

no l a n d  a v a i l a b l e  f o r  p l a n t i n g ,  we d i d  n o t  t r e a t  and p l a n t  a d d i t i o n a l  

s p r i g s  i n  t h e  s p r i n g  of 1974 o r  1975. 

The winte . r  of 1975-76 was somewhat c o l d e r  t h a n  usua l . - and  k i l l e d  

most of t h e  Coas tc ross -1  p l a n t s  on t h e  f i e l d  t h a t  had a n o r t h  exposure  

( t h a t  s l o p e d  t o '  t h e  n o r t h ) .  ' The f i e l d  t h a t  s l o p e d  t o  t h e  s o u t h  l o s t  

compara t ive ly  few Coas tc ross -1  s p r i g s .  On May 7 ,  1976, I c a r e f u l l y  

examined t h i s  f i e l d  and  concluded t h a t  t h e r e  were t o o  many s p r i g s  s u r -  

v i v i n g  t o  pe rmi t  o n e , t o  conclude that .  t h e y , w e r e ,  i n  f a c t ,  w i n t e r h a r d y .  

I dug up a number o f  p l a n t s  and found t h a t  they  had been a b l e  t o  e s t a -  

b l i s h  s h o o t s  s e v e r a l  i n c h e s  below t h e  s u r f a c e  of t h e  ground from which 

the,  p l a n t s  had been r e g e n e r a t e d .  Because of t h i s  deep placement  of t h e  

s h o o t s ,  i t  is  n o t  s u r p r i s i n g  t h a t  t h e y  s u r v i v e d  t h e  w i n t e r .  I found 

o n e , p l a n t  w i t h  a few rhizomes abou t  4 i n c h e s  l o n g  and s e v e r a l  o t h e r s  

t h a t  had somewhat s h o r t e r  rhizomes.  I dug t h e s e  up and brought  them 

back t o  T i f t o n  where we can s t u d y  rhLzome development more c a r e f u l l y .  

None of t h e  p l a n t s  demonstra ted . the  rhizome development t h a t  we b e l - i e v e  

w i l l  be  neces.sary i f  we 'are t o  have a Coastcross-1  t h a t  w i l l  pe r fo rm 

dependably i n  c o l d e r  c l i m a t e s .  

~ o a s t c r o s s - 1  i s  a t e t r a p l o i d .  For  t h i s  r e a s o n ,  we might expec t  a t  

l e a s t  2 dominant-  a l l e l s  . fo r  reduced rhizome development.  I f  t h i s  i s  ;, 

t r u e ,  i t  i s  r e a s o n a b l e  t o  suppose t h a t .  t h e  4 t i n y  p l a n t s  t h a t  s u r v i v e d  

t h e  - 1 6 ' ~  i n  t h e  w i n t e r  of 1971-72 may have l o s t  one of. t h e i r  dominant 

non-rhizomatous genes  b u t  n o t  b o t h  o f  them. I f  t h i s  i s  t r u e ,  w e  

shou ld  be i r r a d i a t i n g  material from t h e  b e s t  of t h e s e  r a t h e r  t h a n  from 

t h e  o r i g i n a l  coas tc ross -1 .  To test t h i s  t h e o r y  and h o p e f u l l y  ' p r o d u c e  a 

rhizomatous. C o a ~ t c r o ~ c - 1 ,  wc h a r v c s t c d  a t  6 a.m. on June  20,  1377, some 

1 . 5 , m i l l i o n  s p r i g s  from o.ur i n c r e a s e  of t h e ' b e s t  of t h e  4 t i n y  p l a n t s  



, . 
, . t h a t  s u r v i v e d  i n  1971-72.. These s p r i g s  were b a l e d  w i t h  a r e g u l a r  hay' 

b a l e r ,  t r u c k e d  t o  Oak Ridge and were p u t  i n  t h e  room f o r  exposure  t o  

i r r a d i a t i o n  a t  8:30 a.m. They were exposed f o r  5 314 hours  t o  g i v e  

about  7,000 r.. '  They were  t h e n  loaded  on t h e  t r u c k  and t a k e n  t o  B l a i r s -  

- 
' v i l l e  where t h e y  were ' b r o a d c a s t ,  d i s k e d  i n ,  and sprayed  w i t h  2,4-D f o r  

weed c o n t r o l .  

The 1977 p l a n t i n g  became w e l l  e s t a b l i s h e d  i n  the.summer and t h e  

p r e s e n c e  of c h l o r o p h y l l  d e f i c i e n t  mutan t s  proved t h a t  t h e  i r r a d i a t i o n  

exposure  had b e e n . e f f e c t i v e .  However, none o f  t h e  p l a n t s ' s u r v i v e d  t h e  

s e v e r e  1977-78 w i n t e r .  

Our p f a n s  t o  i r r a d i a t e  and p l a n t . m o r e  s p r i g s  of t h e  Coas tc ross -1  

mutant cou ld  n o t ' b e .  c a r r i e d  o u t  because  t h e  l a n d  a t  B l a i r s v i l l e  was 

t o o  d r y  . t o  p l a n t  d u r i n g  t h e  few days  t h a t  t h e  i r r a d i a t i o n  s o u r c e  was 

a v a i l a b l e  a t  Oak Ridge, .  Tennessee.  

During 1978, we p r e p a r e d  f o r  p u b l i c a t i o n  i n  t h e  J o u r n a l  of 

Environmental  and Exper imental  Botany, t h e  r e s u l t s  of an  e i i a l u a t i o n  

s t u d y  t h a t  proved t h a t  t h e  b e s t  of t h e  4 i r r a d i a t e d  p l a n t s ,  of 
a 

~ o . a s t c r b s s . - 1  t h a t -  survi.ved t h e  -16 C i n  t h e  w i n t e r  of 1971-72 a t  

B l a i r s v i l l e , ,  ~ e o r g i a  i s  s l i g h t l y  more w, interhardy t h a n  t h e  o r i g i n a l  

Coastcross-1;  The manuscr ip t  e n t i t l e d  "An Induced Mutant.nf Coast- 

cross -1  Bermudagrass w i t h  Improved Win te rhard iness"  is  . p r e s e n t l y  i n  

t h e  hands of t h e  USDA e d i t o r s .  A copy of t h e  manuscr ip t  a p p e a r s  w i t h  

t h e  r e p r i n t s  i n  t h i s  r e p o r t .  . . 

P a r t  D. H e t e r o s i s  R e s u l t i n g  from Cross ing  S p e c i f i c  I r r a d i a t i o n  Induced 
Miltants w i t h  t h e i r  Normal Inbred  P a r e n t  

D r .  C.. 0 .  Gardner a t  t h e  U n i v e r s i t y  o f  Nebraska r e p o r t e d  a t .  t h e  

muta t ion  b reed ing  confe rence  a t  Knoxvi l l e ,  Tennessee i n . F e b r u a r y  of 

-197.2, a s u b s t a n t i a l .  amn1.1nt of h a t e r o ~ i c  i n  a corn hyLr2d t h a t  had as one 
. . 

9; 



. , of i t s  p a r e n t s  a l i n e  c a r r y i n g  a n o t i c e a b l e  s p e c i f i c  c h l o r o p h y l l  mutant .  

From o u r  p e a r l  m i l l e t  i r r a d i a t i o n  program have come a  number of mutan t s  
... 

t h a t  .have s p e c i f i c  c h a r a c t e r i s t i c s  t h a t  s e t  them a s i d e  from t h e  normal 
. . . . 

. t y p e  on a  morpholog ica l  b a s i s .  Beginning i n  t h e  .summer of 1972, we 

h y b r i d i z e d  a number 'of t h e s e  mutan t s  w i t h  t h e  normal i n b r e d  l i n e  from 

w h i l h  they came. Y i e l d  t r i a l s  of such  h y b r i d s  have been c o d u c t e d  from 
' 

1973 through 1978. Y i e l d  d a t a  c o l l e c t e d  th rough  1977 was summarized' 

i n  t h e  1977 r e p o r t  and w i l l  n o t  be  r e p e a t e d  h e r e .  

I n  1977, one 9  x  9  l a t t i c e  s q u a r e  y i e l d  t r i a l w a s  devoted t o  a . s t u d y  

of t h c  y i e i d  performance o f  Fl  h y b r i d s  b ~ t w e e n  T i f t  239DA and s p e c i f i c  
. . 

mutan t s  of T i f t  239DB. . T h e  CV o f  8 .20 f o r  t h e  t o t a l  1977 produc t ion '  

i n d i c a t e s  t h a t ' t h e  t e s t  was p r e v i s e  and t h e  r e s u l t s  were  dependable .  
. . 

None of t h e  mutan t s  c r o s s e d  w i t h  T i f t  239DA y i e l d e d  s i g n i f i c a n t l y  more 

t h a n  T i f t  239DA x normal  T i f t  239DB. . T h i r t e e n  i i e l d e d  s i g n i f i c a n t l y  l ' e s s  

a t  t h e  5% l e v e l .  Hybrids  between 239 and 23DB (dwarfs)  y ' ielded 34 t o  

. . 52% more t h a n  t h e  check,  239DA x 239DB. 

I n  1978, one  9 . x  9  l a t t i c e  s q u a r e  y i e l d  t r i a l  was a g a i n  devoted t o  . . 

t h i s  test .  . .Less f a v o r a b l e  growing c o n d i t i o n s  and lower mean y i e l d s  

r a i s e d  t h e  CV f o r  t o t a l  y i e l d  f o r  t h i s  t e s t  t p  12.2% (See T a b l e 3 ) .  The 

y i e l d  d a t a  p r e s e n t e d  i n  T a b l e  1 shows t h a t  none of t h e  T i f t  239DB mutants  

c r o s s e d  on T i f t  239DA s i g n i f i c a n t l y  i n c r e a s e d  i ts  y f e l d .  Three  mutan t s  

produced h y b r i d s  w i t h  T i f t  2398 t h a t  y i e l d e d  s i g n i f i c a n t l y  l e s s  t h a n  t h e  

check T i f  t 239DA x Ti.f t 239DB. . one of . t h e s e  t h r e e  h y b r i d s  was h o t  t e s t e d  

i n  1377 but u ~ l l y  urlr uf  t h e  remaining two was i n  t h e  group of 1 3  t h a t  

. y i e l d e d  l c s o  t h a n  t h e  check i n  19.77. 

I n . 1 9 7 8 ,  16 F1 h y b r i d s  between T i f t  23DA and T i f t  239DB mutan t s  were  

i n c l u d e d  i n  t h e  9 x  9  y i e l d  t r i a l  (Tab le  3).  These h y b r i d s  y i e l d e d  51  

t o  70% m o r e ' t h a n  t h e  check. Ti ' f t  239DA x  T i f t  233DE. Two of t h e s e  . . 

y i e l d e d  s i g n i f i c i i n t l y  more . than  t h e  l o w e s t ,  ~ i f t ' . 2 3 ~ ~  x  7809 i f  t h e  



T a b l e  3 .  1978 y i e l d  performance of h y b r i d s  i n v o l v i n g  mutan t s  
of p e a r l  mi i l i e t  i n b r e d  T i £  t 239B. , . 

Pounds d r y  m a t t e r l a c r e  when c u t :  
L ine  o r  Hybrid . . 71.26178 . 8130178 10/17/78 . T o t a l  ' 



1 ' Table  3  (con'  t )  . 1978 y i e l d  performance of h y b r i d s  i n v o l v i n g  
mutan t s  of p e a r l  m i l l e t  i n b r e d  T i f t  239B. 

Pounds d r y  m a t t e r l a c r e  when c u t :  
L ine  o r  Hybrid 7/26/78 8130178 . 10/17/78 T o t a l  

C.V. 
. 5% 'LSD 



. . - 17- 
I, ( 

5% LSD of 1131 is  used a s  a  "measuring s t i c k ' !  f o r  s i g n i f i c ' a n c e .  How- 
9 

e v e r ,  t h i s  LSD i s  an  aver.age v a l u e  f o r  a l l  e n t r i e s  i n  t h e  test and i s  

t o o  low f o r  t h e s e  h y b r i d s  and t o o  low f o r  t h e  T i f t  239A x mutant 
. . 

h y b r i d s .  

The r e s u l t s  of t h i s  2-year e v a l u a t i o n  of t h e  y i e l d  of F h y b r i d s  
1 . . 

i n v o l v i n g  s p e c i f i c  mutan t s  of T i f t  239DB i n d i c a t e  t h a t  none o f  t h e s e  

mutants  were a b l e  t o  i n c r e a s e  f o r a g e  y i e l d s .  

P a r t  E. Economic Assessment of I r r a d i a t i o n  Induced Mutants  

~ o o n e  doubts.  t h e  a b i l i t y  of i r r a d i a t i o n  t o  c r e a t e  v a r i a t i o n  i n  

p l a n t s ;  Th i s  h a s  been w e l l  e s t a b l i s h e d .  A  g r e a t  many p l a n t  b r e e d e r s ,  

however, q u e s t i o n  whether  any of t h e s e  mutan t s  have economic s i g n i f i c a n c e .  

. c e r t a i n l y  a  l a r g e  p r o p o r t i o n  of them do n o t .  We -propose t o  t e s t  t h o s e  

t h a t  appear  t o  be  most promising i n  a n  e f f o r t  t o  a s c e r t a i n  whether  o r  

n o t ' m u t a n t s  of economic importance can  be developed from i r r a d i a t i o n  

b r e e d i n g  and what muta t ion  t e c h n i q u e s  a r e  most l i k e l y  t o  produce them. 

A muta t ion  w i t h  p o t e n t i a l  f o r  improving q u a l i t y  of f o r a g e  as w e l l  

as p e s t  r e s i s t a n c e  i s  t h e  b l o o m l ~ s s  m u t a t i o n  (removes wax from t h e  p l a n t )  

i n  sorghum.. s i n c e  1975, p r o g r e s s  h a s  been made toward deve lop ing  a 

.b loomless  sudangrass  and sorghum-sudangrass hybrid:that  shou ld  b e  more 

d i g e s t i b l e  and g i v e  b e t t e r  d a i l y  g a i n s  when g r a z e d . b y  c a t t l e .  I n  1978, 

se.eds of bloom and newly developed b loomless 'Georg ia  337 were i n c r e a s e d  

f o r  g r a z i n g  t r i a l s  i n  1979. 

, . ~ a r t ' F - 1 .  Use of Ethidium Bromide t o  C r e a t e  Cytoplasmic' .Male S t e r i l e  
Mutants . in  P e a r l ' M i l P e t  

The o b s e r v a t i o n  (cont i rmed w i t h  more r e s e a r c h  o v e r  t h e  p a s t  

. . s e v e r a l  y e a r s )  t h a t  t h e  cy top lasmic  male s t e r i l e  l i n e s  T i f t  23DA and 

T i f t  2 3 ~ ' c o u l d  muta te  t o  . p o l l e n  shedd ing  m a i n t a i n e r s  was. proof  o f  

. . 
. muta t ion  i i ~  the cy Luplas111. 1.L u c c u r r e d  to' u s ,  t h e r e f o r e ,  t h a t  i f  w e  



. ' 
could f i n d  mutagenic  a g e n t s  s p e c i f i c  f o r . t h e  cytoplasm,  i t  might be 

p o s s i b l e  t'o t r e a t  t h e  p o l l e n  -shedding m a i n t a i n e r .  and c r e a t e  c y t o p l a s m i c  , 

male s t e r i l e s .  I d i s c u s s e d  t h i s  id&. w i t h  t h o s e  a t t e n d i n g  t h e  FA01 

I n t e r n a t i o n a l  Atomic Energy Agency sponsored  mee t ing  i n  Japan  i n  t h e  

f a l l  of 1974. They sugges ted  t h a t  e t h i d i u m  bromide had been . e f f e c t i v e  . 

' i n  c r e a t i n g  mutants.  i n  t h e  cytoplasm of y e a s t  and t h a t  D r .  A s h r i  i n  

I s r a e l  had used t h i s  mutagenic  a g e n t  on peanu ts .  I c o n t a c t e d  D r .  A s h r i  
. . .  

o b t a i n e d  t h e  b e n e f i t  of  h i s  e x p e r i e n c e  and i n  the.summer of 1975,; . 

c a r r i e d  o u t  an  exper iment  on t h e  u s e  of e t h i d i u m  bromide t o  c r e a t e  cyto-  

p lasmic  male s t e r i l e s  i n  t h e  i n b r e d  l i n e s  of T i f t  23DB. The exper iment  

proved s o  s u c c e s s f u l  and t h e  follow-up work i n  t h e  greenhouse s o  

encouraging t h a t  we p repared  a  b r i e f  a r t i c l e  f o r  p u b l i c a t i o n  i n  

Crop Sc ience .  The r e p r i n t  of t h i s  paper  was a t t a c h e d  t o  t h e  1977 r e p o r t .  

In  t h e  summer o f  1976, we grew o u t  p r o g e n i e s  rang ing  from 3. t o  

. more t h a n  50 p l a n t s ,  from p l a n t s  i n ,  t h e  greenhouse . t h a t  w e  had c l a s s i -  
' 

. . 

f i e d  a s  p r o b a b l e  crns p l a n t s .  They had been p o l l i n a t e d  f r o m  p o l l e n  

shedding sister p l a n t s  o r  i n  some few i n s t a n c e s ,  w i t h  p o l l e n  from 

T i f t  23DB. The number of cy top lasmic  male s t e r i l e  and male f e r t i l e  

p l a n t s .  i n  each progeny werp determined and recorded .  These v a r i e d  

from none t o  a l i - t t l e  more t h a n  h a l f  of t h e  progeny i n  which they  

occur red .  S i n c e  most of t h e  p l a n t s  were shedding p o l l e n , ' t h e m a l e  

s te r i le  p l a n t s ' s e t  seed .  A  few c o n t r o l l e d  c r o s s e s  were made on s t e r i l e  

p l a n t s  u s i n g  23DB p.ollen.  None of t h e  crns l i n e s  a r i s i n g  from e t h i d i u m . '  

bromide s e e d  t r e a t m e n t  were 100% male s t e r i l e .  S e v e r a l  l i n e s  produced 

a low f requency  of p o l l e n  shedding p l a n t s  s u g g e s t i n g  t h a t  t h e  f r e -  

quency of p o l l e n  shedding . p l a n t s  can. b e  reduced by s e l e c t i o n .  ' Cms 

p l a n t s  i n  t h e  b e s t  l i n e s  were p o l l i n a t e d . w i t h  23DB.polien i n  t h e  f i e l d  

i n  t h e  su&er  of 1977. , These were advanced a n o t h e r  g e n e r a t i o n  i n  t h e  

greenhouse and were t aken  t o  t h e  f i e l d  f o r  assessment  i n  t h e  summer of 



# .  . .-19-. 
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1978. C a r e f u l  examinat ion o f  p o l l e n  shed and seed  s e t  under  bag of 

s e v e r a l '  thousand p l a n t s  h a s  f o r c e d  u s  t o  conclude t h a t  t h e  f requency  

of p o l l e n  shedders  i n  o u r  e t h i d i u m  bromide mutan t s  cannot  be  s i g n i f i - -  

c a n t l y  reduced ,by s e l e c t i o n .  

P a r t  F-2. Use of Mitomycin and Streptomycin t o  C r e a t e  Cytoplasmic  Male 
S t e r i l e  Mutants i n  P e a r l  Millet .  

I n  t h e  summer o f  1977, we grew 'at T i f t o n  abou t  7.0,000 p l a n t s  from 

T i f t  23DB seed  t h a t  had been soaked i n  wa te r  s o l u t i o n s  of mitomycin 

0 
and s t r e p t o m y c i n  ' f o r .  40 h o u r s  a t  5  C. The c o n c e n t r a t i o n s  u s e d  were': 

50 ppm of mitomycin 'and 200 ppm and 500 ppm of s t rep tomycin .  T r e a t e d  

. s e e d s  were  s u r f a c e - d r i e d  and p l a n t e d  . i n  t h e  f i e l d ' i m m e d i a t e l y .  A l t e r -  

n a t e  e q u a l  s i z e d  s t r i p s  of t h e  t r e a t e d  and a  check were p l a n t e d .  The 

check produced some 32,800 whereas t h e  3  a n t i b i o t i c s '  mytomycin - 

50 ppm, s t r e p t o m y c i n  - 200 ppm and s t r e p t o m y c i n  - 500 ppm reduced seed  . 

v i a b i l i t y  t o  g i v e  o n l y  13,000, 22,300, and 18,000 p l a n t s ,  r e s p e c t i v e l y ,  

. . (Table  I ) . .  The f r e q u e n c i e s  of mutan t s  observed i n  t h i s  M m a t e r i a l  i n  
1 

1977 are r e c o r d e d  i n  T a b l e  4. 

On J u l y  20, 1978;EI p r o g e n i e s  of more t h a n  50 p l a n t s  were  grown from 2 

open p o l l i n a t e d  s e e d  of each  M ,mutant observed i n  1977. S i n c e  t h e s e  
1 

M1 mutan t s  o c c u r r e d  i n  a  f i e l d  o f T i f t 2 3 D B  w i t h  a l l  p l a n t s ' e x c e p t  t h e  

mutants  shedd ing  p o l l e n ,  open p o l l i n a t e d  seed  would b e . i n  e f f e c t  T i f t  23DA 

. - .  m u t a n t ' m a i n t a i n e d  w i t h  T i f t ,  23DB p o l l e n .  Tab le  1 shows t h a t  o n l y  one- 

. t h i r d  t o  one-four th  of t h e  M mutan t s  produced p r o g e n i e s  w i t h  some 
1 

, p a r t i a l l y  male, s t e r i l e  p1.a.n ts. 

Of p a r t i c u l a r  s i g n i f i c a n c e .  is  t h e  number of p rogen ies .  i n  a l l  t r e a t - -  

ments t h a t  were a s  comple te ly  cytoplasm male s t e r i l e  a t  T i f t  23DA. The 

o c c u r r e n c e  of 2  of t h e s e  i n  t h e  check m a t e r i a l  was unexpected.  A 

similar number of "check" h e a d s , f r o m  u n t r e a t e d  seed nf  t h e . s a m e  seed  



Table  4.. E f f e c t  of mitomycj 
mutant f requency  j 

. . ,  

in and s t r e p t o m y c i n  seed  t r e a t m e n t s  on cy top lasmic  male s t e r i l e  . . 

in T i f  t 23DB. 

Mito- 
mycin S t rep tomycin  

Check 50 ppm 200 ppm . 500 ,ppm 

Seed p l a n t e d  3/6/77 
. . 

:. .- .. - 

M h w d s  produced 1 32,800 13,000 ' .22,300 18,000 

M p a r t i a l l y  mal'e s t e r i l e  head mutants  ' 1 13 
24 . . 9 22 . , 

M w h ~ l e  head male s t e r i l e  mutan'ts 1 

Seed p l a n t e d  7120138 

8 M w i t h  some 2 a r t i a l l y  male s t e r i l e  p l a n t s  2 2 1 10.. 11 

M p r o g e n i e s  w i t h  a l l  p l a n t s  cy top lasmic  male 
2 

s t e r i l e  

M 6onpletily cy top lasmic  male s t e r i l e  p r o g e n i e s  
p e r  16,000 MI heads  . . 



, ' . . 
l o t  of .Ti£ t ' 2 3 ~ ~  examined i n  1975 (when t h e  e t h i d i u m  bromide mutan t s  

. . 

were c r e a t e d )  ' c o n t a i n e d  no crns mutan t s .  Two e x p l a n a t i o n s  a r e  s u g g e s t e d .  

E i t h e r  t h e r e  i s  a  spontaneous  m u t a t i o n  f requency  of one crns head p e r  

16,000 o r  t h e r e  was a mix ture  of one crns, T i f t  23DA seed  p e r  16,000 
. . 

T i f t  23DB s e e d s  i n  t h e  seed  l o t  t r e a t e d  i n  b o t h ' s t u d i e s .  1 n  e i t h e r  

c a s e  d a t a  i n  Tab le  4  show t h a t  t h e  mutagenic  a g e n t s  i n c r e a s e d - t h e  muta- 

t i o n  r a t e  f o r  crns i n  T i f t  23DB from 2.9 t o  4 . 9  t imes .  

I n  1978 many of t h e  crns p l a n t s  o n ' e a c h  row were. c r o s s e d  w i t h  d i f f e r e n t  

m a i n t a i n e r s .  and f e r t i l i t y  r e s t o r e r s  i n  a n  e f f o r t  t o  a s c e r t a i n  i f  t h e y  a r e  

d i f f e r e n t  t h a n  T i f t  '23DA. These w i l l  b e .  grown o u t  i n  t h e  summer of 1979. 

P a r t  .G. Biomass. of Napie rgrass .  '. 

N a p i e r g r a s s  o r  e l e p h a n t  g r a s s ,  Pennisetum purpureGm i s  a g i a n t  

p e r e n n i a l  g r a s s  t h a t  o r i g i n a t e d  i n  A f r i c a .  R e p o r t s  from Hawaii and 

P u e r t o  Rico i n d i c a t e  t h a t - i t  can o u t y i e l d  a l l  o t h e r  g r a s s e s  i n c l u d i n g .  
. . 

s u g a r  cane.  The n a t i o n a l  energy concern and t h e  need t o  assess biomass 
. . 

p r o d u c t i o n  as a p a r t i a l  s o l u t i o n  t o  t h e  energy needs  i n . t h e  f u t u r e  moti-  

v a t e d  t h e  f o l l o w i n g  s t u d y  i n i t i a t e d  i n  1978. 

The v a r i e t y  chosen f o r  t h i s  s t u d y  was Merkeron, an  F h y b r i d  we pro- 
1 

duced a t  T i f t o n  i n  t h e  1940 's .  T h i s  h y b r i d  o u t y i e l d e d  o t h e r s  t e s t e d  i n  

P u e r t o  Kico I n  t h e  1940's  and h a s  been used a s  a greenchop f o r a g e  g r a s s  

f o r .  m i l k  cows i n  t h e  t r o p i c s .  '1t h a s  s u r v i v e d  w i n t e r s  a t  T i f  t o n  of 

- 1 4 ' ~  b u t  i t s  n o r t h e r n  l i m i t s  a r e  n o t  known. 

I n  t h e  s p r i n g  of 1978, s tem c u t t i n g s  were p l a n t e d  i n  t h e  greenhouse 
- . 

i n  10 cm 'po t s .  and t h e s e  r o o t e d  s i n g l e  s t e m s  w i t h  15-20 cm t a l l  

were set' i n  t h e  f i e l d  on .9  x . 9  m c e n t e r s  on May 5.  The f e r t i l i z e r  

t r e a t m e n t s  d e s c r i b e d  i n  Tab le  5  were a p p l i e d  t o  3-row p l o t s  5.6 m long 

. i n  t r i p l i c a t e  on May 2 3 ' a n d  J u n e  23,  1978. The g r a s s  grew w e l l  th iough-  



  able 5. 1978 biomass p r o d u c t i o n  of Merkeron n a p i e r g r a s s  s . e t  a s  r o o t e d  s i n g l e  s tem - 
'. . c u t t i n g s  on .9' m c e n t e r s  5/5/78 and c u t  11/21/78. 

F e r t i l i z e r  a p p l i e d  Dry m a t t e r  ' Chemical c o n t e n t  
. . .  l.;g;ha of y i e l d  P r o t e i n  P K IVDMD 

Treatment  N .  
'2'5 K2° Kg/ha . % % % .  % . 

. 3 480 ' . 240 . 480 39.0 6.7 .12 '1.13: 
. . 48.7 

. 4 4 80 ,240 480 50.7 7.6 .12: i.24 46.1 

. . Note: A l l  of f e r t i l i z e r  t r e a t m e n t  1 and h a l f  o f  2, 3, and 4 were a p p l i e d  5/23/78. 
The o t h e r  h a l f  of'2, 3, and 4 was a p p l i e d  6/23/78.. 

. . . . . . 

N a p i e r  was 4 m t a l l  when c u t  w i t h  a  s t a n d a r d  John Deere f o r a g e  h a r v e s t e r .  
. . 

. The f o r a g e  c o n t a i n e d  a n  average  of 26.3% d r y  m a t t e r  when h a r v e s t e d .  
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o u t  t h e  summer w i t h  no i n s e c t  o r  d i s e a s e  a t t a c k s .  

On November 21, when t h e  t e s t  was h a r v e s t e d . w i t h  a  s t a n d a r d  John 

. ; Deere f o r a g e  chopper ,  t h e  n a p i e r g r a s s  was 4 m t a l l  showing no s i g n s  of 

lodg ing .  The lower . l e a v e s  on t h e  i n s i d e  rows were  dead b u t  were  s t i l l  

a t t a c h e d  t o  t h e  scems and cou ld  be h a r v e s t e d  w i t h o u t  l o s s . ,  The y i e l d s  

r e p o r t e d  i n  Tab le  5 were t aken  from t h e  'midd le  row i n  ,each 3-row p l o t .  

. . . These had bedn ' p l a n t e d  t o  more v i g o r o u s  r o o t e d  c u t t i n g s  and ou ty . i e lded  

t h e  . o t h e r  two rows.' I f  t h e  y iePds  o f .  t h e  o u t s i d e  row of p l a n t s  were 

d i s c a r d e d ,  t h e  d r y  m a t t e r  y i e l d  o f  t h e  ' remainder of t h e  t e s t  a r e a  would 

F e r t i l i z e r  t r e a t m e n t s  had no s i g n i f i c a n t  e f f e c t  on any v a r i a b l e  : 

. . : measured  able 5) .  The r e s u l t s  s u g g e s t  t h a t  n a p i e r g r a s s  a l lowed t o  

grow a l l  season  can maximize. i t s  biomass produ 'c t ion i f  i t .  c o n t a i n s  about  
. .  . 

. . 1% of N and K and 0.12% of P. The IVDMD of t h e  d r i e d  ground f o r a g e  

.' ranged from' 35.9 t o  48.7 and was h i g h e r  t h a n  expec ted .  

Being a p e r e n n i a l ,  Merkeron n a p i e r g r a s s  i n  t h i s  s t u d y  shou ld  s t a r t  

growth much ea r1 ie . r  i n  1979 and shou ld  g i v e  a much h i g h e r  t o t a l  y i e l d  

of biomass t h a n  t h a t  r ecorded  i n  1978. 
. , 

p a r t  H. ~ G a l u a t i o n .  of .Mutagen Induced L ign in  Mutants i n  Sorghum. . . 

Q u a l i t y  ( d i g e s t i b l e  dry matter or  energy) is.as i m p o r t a n t  i n  f o r a g e  

! a s  d ry  m a t t e r  y i e l d . ,  The . d i e t h y l  s u l f a t e  induced brown m i d r i b  (bmr) 
1 . - i 

mutants  which s ' i g n i f i c a n t l y  reduce  i i g n i n  and i n c r e a s e  i n  v i t r o  .dry -- 

I .  m a t t e r  d i g e s t i b i l i t y  ' (IVDMD) %n g r a i n  sorghum (c rop  Sc ience  .18: 205-208, 

. 1978, t h e  o n l y  p u b l i s h e d  r e p o r t  on t h e  mutan t s )  h o l d  e x c i t i n g  p o t e n t i a l  
. . 

f o r  t h e  improvement of f o r a g e  sorghum. , .  

Four n e a r - i s o g e n i c  brown m i d r i b  (bmr 6 ,  14,  17,  and 18) and normal 

l i n e s  d i s c o v e r e d  i n  t h e  Purdue g r a i n  ' sorghum.breeding program were 

. o b t a i n e d  i n  19'77 from Dr. Lynn Gourley a t  M i s s i s s i p p i  S t a t e  ~ n t < c r s i t ~ .  
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The brnr 12 l i n e  was o b t a i n e d  from Kay P o r t e r ,  Purdue u n i v e r s i t y  i n  1975. 

We were ' i n t e r e s t e d  i n '  t h e  mutan t s  f o r  t h e i r  f o r a g e  p d t e n t , i a l  and 

wanted t o  know a t . .wha t  s t a g e  of growth d i d  t h e  - bmr genes  e x p r e s s  them- 

. a  

s e l v e s .  T h e r e f o r e  on May 19,  1978 w e  p l a n t e d  t h r e e  r e p l i c a t i o n s  ( t h r e e  

p l o t s  p e r ' r e p l i c a t i o n )  of e a c h . m u t a n t  and i t s  n e a r  i s o g e n i c  c o u n t e r p a r t  

a r r a n g e d  i n  a  randomized complete  b l o c k  des ign .  The cest r e c e i v e d  

275 kg/ha 5-10-.l5. We h a r v e s t e d  p l a n t s  one month l a t e r  on June  19- and 
i 

t h a n  a t  two-week i n t e r v a l s  u n t i l  seed  m a t u r i t y .  

The IVDMD d a t a ,  i s  summarized . ' i n  Tab le  6 . .'.:The d a t a  shows t h a t  a l l  

mutants '  e x c e p t  brnr 17 a l r e a d y  had h i g h e r  q u a l i t y  f o r a g e  one month a f t e r  

p l a n t i n g .  T h i s  i s  v a l u a b l e  i n f o r m a t i o n  s i n c e  most g razed  sorghum would 

be u t i l i z e d  a t ' . t h i s  age  and s t a g e  of growth.  

The . .da ta  on d r y  m a t t e r  p e r c e n t  ( T a b l e . 7 )  showed i n  g e n e r a l  non- 

s i g n i f i c a n t  (,P = .05)  d i f f e r e n c e s  between normal and  brnr p a i r s .  The one 

e x c e p t i o n  was brnr 18 which., was s l i g h t l y  lower t h a n  i t s  normal c o u n t e r p a r t .  

T o t a l  s u g a r  d a t a  a r e  summarized i n  Tab le  8 .  . The d a t a  shows . t h a t  

i n  g e n e r a l  t h e  brnr l i n e s  are s i g n i f i c a n t l y  (P = .05) h i g h e r  i n  t o t a l  
. . 

s u g a r s  t h a n  t h e  normal l i n e s .  The one' e x c e p t i o n  is  bmr 12 where t h e  

normal l i n e  is  s i g n i ' f i c a n t l y  . . h i g h e r .  We have no e x p l a n a t i o n  f o r  t h i s  

' o t h e r  t h a n  brnr 12 is  a t a l l e r  g r a i n  t y p e  w i t h  f o r a g e  p o t e n t i a l .  whereas  . ' 

t h e  o t h e r  l i n e s  a r e  3- and 4-dwarf g r a i n  types .  T h i s  d a t a  i n d i c a t e s  t h a t  

s u g a r s  a p p a r e n t l y  have no e f f e c t  on IVDMD. 

I n  1978, y e  i n c r e a s e d  and produced o v e r  150 kg of each brnr 12 and 

i t s  normal c o u n t e r p a r t  s i n c e  i t  has" f o r a g e  p o t e n t i a l  add is  one, of t h e  

h i g h e s t  IVDMD mutan t s .  The seed  w i l l  be used i n  1979 t o  grow p l a n t s  f o r  

s i l a g e .    he' s i l a g e  . w i l l  be. f e d  t o  d a i r y  an imals  i n  o r d e r  t o  s e e  . i f .  t h e  
. . 

i n c r e a s e d  IVDMD i s  r e a l i z e d  i n  . an imal  performance.    his work w i l l  be. 

done i n  c o o p e r a t i o n  w i t h  ' D r .  J o e  Johnson i n  Dairy  s c i e n c e .  
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Table  6  . P e r c e n t  IVDMD of n o m i l  (&) and brown. m i d r i b  (&) sdrghum f o r a g e  i n  1978 .  

% IVDbID when c u t  on: 
ANOVA - 

6 / 1 9  . 7 / 0 5  . ' 7 / 2 1  . 8 / 0 7 -  x Mutant Date  M x. D .. S E  cv 

tbmr 6  78 .8  77.2 . 7 3 . 7  70 .3  75 .0  ' ,  * *JX xc . 2 . 10  2.85 t 

B m r  6  76 .8  7 2 . 8  70 .6  89.'9 72.5 . '  - . .  , 

x 77'.8 . 7 5 . 0  7 2 . 2 .  70 .1  73 .8  

bmr '18 i82.5 . 7 9 . 6  . 77 .3  77 .3  79.2 ..** ** N S .  . 1.84  2 .44  
- B m r  18  . '77.4 - 72 .0  69 .8  66.5. 7 1 : 4  

x 8 0 . 0  75 :8  .73.6 71'. 9  75 .3  

bmr 1 4  8 4 ; 2  ... . 79 .0  7 6 . 7 .  77.6.  79 .4  . A * ** N S  . 3 . 9 1  . 5 . 2 3  
B m r  1 4  ' '78.0 ' 71.4  6 8 . 3  63 .3  70 .3  
W 8 1 . 1  . 75.2 72 .5  70 .5  74 .8  

. . 
bmr 17 7 6 . 9  , 73 .8  .79.3 71.0 75 .3  f: * * . +i* 3 ; 2 9  4 .53  
B m r  17 '77.4 70 .6  64 .0  ' 69.7  - 7 0 . 4  - 

x 7 7 .  1  72 .2  71 .7  70 .4  72 .8  

bmr, 12 81.7 79 .0  . 78 .8  76.2 ' 78.9  *.* * A N S  2.35 3.'10 
'Bmr 1 2 .  7 6 . 4  ;. 74.6 69.'3 69 .5  ' 72.4  ' - 

x 7 9 . 1  .76 .8  74 .1  72 .9  . 7 5 . 7  

$ .  lower  c a s e  l e t t e r s '  i n b i c a t e  mutant l i n e  
*, ~ i g n i f i c & t  a t  P = .05 and .01%, r e s p e c t i v e l y  

AN0 \-A 
Inbred  . 3; . *A: ,  N  S NS * ;k 
Mutant f; A ** f k  *J; * f; 

. . I X ' M  A * A * * . f c  >k A k 

S E 2 .07  . 1.42 3 .04  3.04 1.52 
CV 2.63 1 .89  4 .22  4 .22  2 .05  . . 
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T a b l e  7 . P e r c e q t  d r y  m a t t e r  i n  normal . (s) .and brown m i d r i b  (&) sorghum f o r a g e  . i n  1978.  

. . % d r y  m a t t e r  when c u t  on: ANOVA - 
6 /19  ' 7/05  7 /21  8 / 1 8  x Mutant Date M x D SE CV 

+ 
bmr 6 11 16 1 5  1 5  . 14 NS ,. * N S I.'66' . 11 .r08 
~ m r  6 - 15 17  14  14  1 5  

x . , . 1 3  1 7  1 5  . 1 5  15  

bmr 18 1 0  . 1 8  1 5  . 15 1 4  
B m r  18  -. 

12 .21 - -  1 6  _16 16  
x 11 19 1 5  15  15  

11 1 8  1 8  bmr 14 2 1 , 1 7. 
B m r  14  . 10  , - 1 8  1 7  17  15  

. x 14  20 15  1 5  16  

b m r l 7  , 14  ' '20 - 17 17  17  
B m r  17  - 9 1 6  2 2 2 2 1 7  

x 11 20 1 7  17  1 7  

1 3  1 7  17  , bmr 12 .17 1 6  
B m r  12  - 1 3  .. 1 9  I 9  19 . 17 

X , 11 18 . . 2 0  20 17  

+ 
. lower  c a s e  1 e t t e r s . i n d i c ~ t e  mutant i i n e  
*, ** S i g n i f i c a n t  a t  P = -05  and . 0 1 ,  r e s p e c t i v e l y  

NS * * N S .  1 .94  11 .44  

Inbred  N S N S NS N s 
'Mutan t  . NS . . NS N S N S 

NS N S N S N S I x M  . , 

S E 2 .35  3 .22  - 3.69 2.39 . . 
CV 19 .61  17 .88  21.72 14.94 . ' 



._ ' . .  
Tabl'e 8 . '  P e r c e n t  t o t a l  s u g a r  i n  i s o g e n i c  normal and brown m i d r i b  . . 

sorghum 

I s o g e n i c  l i n e s  6 / 1 9 / 7 8 "  7 / 5 / 7 8  . 7 /21 /78  8 / 7 / 7 8  - x ' 

bmr 18 8.1 l 3 . 7  - . 18.2  . 25.9:. 
B m r  1 8  

16 .5  
8. 6.' 1 O;.. 5' 5 . 0  , . .22..5 

X 
.14.2 

8 -4 '  : 1 2  ...I ., . .16. 6  24 .2  1 5 . 3  
. . 

bmr 4  .10 .-l .19'. 1 28.0 31  ..I 22 .1  
B m r  4  
- 

9. 7  . .13..8 .19., 2  23. 7.. .16.6 
x %.9. .16. 5  23.6 . 27.4 1 9 . 4  

bmr - 17 8 . 4 .  , 14.:6- 22.5 29.2 1 8 . 7  
B m r  1 7  - 7 ..2 .1.1. 4' ' 19.. 6 . 28:3 16 .6  

X .  
. . 

7 .8  . .  13,O 2.1. 1. 2 8 . 8 ; :  1 7 . 7  
. . . . 

1 0  ... 5 .13.0 22.9. 3 1 , l  19 .4  bmr 12 

. . 
B m r  12 ,  .12 .. 6: 1 7 . 7  26.0 33,6 . 22.5 

11 .6  ' -15.3 . 24.5, 32 .3  20.9 

5% LSD' . . 

I n b r e d s  ' 2.2  1 . 9-. 3 .2  . 3 .4  1 . 5  
I s o g e n i c  l i n e s  N S  1 . 2  . .  . 2 . 0  211. 1 . 0  
I ; x I  N S  2..7 4 .5  4 .8  2 .1  

lower c a s e  l e t t e r s  i n d i c a t e  mutant l i n e  
*,. Ak S i g n i f i c a n t  a t  P = .05  and . 0 1 ,  r e s p e c t i v e l l  
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*. , 
.S ince  1975, t h e  bmr 12 gene i s  a l s o  be ing  backcrossed t o  B l i n e s  

t o  produce a & c y t o p l a s m i c - g e n ~ c  male s t e r i l e ' .  It i s  a l s o  b e i n g . b a c k -  

c r o s s e d  t o  sudangrass  t o  produce a - bmr s u d a n g r a s s .  The u l t i m a t e  objec-  

t i v e  is t o  produce a h i g h  qual i ' ty  & sorghum-sudangrass h y b r i d  i f  t h e  

an imal  d a t a  i n  1979 shows a n  advan tage  f o r  t h e  mutagen induaed & . . .  

gene. . 

P a r t  I. I n t e r s p e c i f i c  T r a n s f e r  of Germplasm Using Gamma R a d i a t i o n .  

I n t e r s p e c i f i c  h y b r i d s '  a r e  u s u a l l y  h i g h l y  male and female  s ter i le .  

Although t h e y  a r e  of v a l u e  f o r  de te rmin ing  s p e c i e s  r e l a t i o n s h i p s ,  t h e  
. . 

h i g h l y  s t e r i l e  h y b r i d s  a r e  u s u a l l y  d i f f i c u l t  t o  - u s e  . in a b a c k c r o s s i n g  
. . 

. program t.0 t r a n s f e r  germplasm between s p e c i e s .  The t r a n s f e r  of' germ-. 

plasm between p l a n t '  s p e c i e s . t h r o u g h  normal genet ic  recombina t ion  i s  

p o s s i b l e  o n l y  i f  some homology e x i s t s  between genomes which a l l o w s  f o r  

chromosome p a i r i n g  and c ross ing-over  t o  t a k e  p l a c e .  

N a p i e r g r a s s ,  Pennisetum purpureum, i s . a  r o b u s t  t e t r a p l o i d  (4x) 

p e r e n n i a l  t r o p i c a l  g r a s s  t h a t  i s  h i g h l y  r e s i s t a n t  t o  many s e r i o u s  p e s t s  
, . 

such as downy mildew ( e s t i m a t e d  t o  a f f e c t  210-25% of t h e . 5 0  m i l l i o n  a c r e s  

f o r  f o o d ) ,  r u s t  ( a  s e r i o u s  problem i n  t h e  U.S. a s ' w e l l  a s  a b r o a d ) ,  e r g o t ,  

l e a f  s p o t s ,  i n s e c t s  and o t h e r  p e s t s  of d i p l o i d  (2x) p e a r l , m i l l e . t ,  Perinisetum 

americanum. N a p i e r g r a s s  c o n t a i n s  b o t h ' a n  A and.B.genome whereas p e a r l  ' . 

m i l l e t  c o n t a i n s  on ly  t h e  A genome. The p e s t  r e s i s t a n c e  i s  . c a r r i e d  on t h e  , ,  

B genome of n a p i e r g r a s s  and t h e r e  i s  no homology b e t w e e n ' t h e  A a n d . B  

genomes.. The t r i p l o i d  (AAB) 21 chr.omosome 2 n t e r s p e c i f i c  h y b r i d  o b t a i n e d  

by c r o s s i n g  p e a r l  m i l l e t  (AA) x n a p , i e r g r a s s  (AABB) i s  e a s y  t o  produce 

b u t  i s  h i g h l y  male and female  s t e r i l e .  I n  1978 we were s u c c e s s f u l  i n  
. . 

doubl ing  t h e  chromosome number of t h e ' i n t e ' r s p e c i f i c  t r i p l o i d .  The hexa-' . . 
. . 

p l o i d  (4.2 chromosomes) i s  f e r t i l e  ( sheds  p o l l e n  and  sets s e e d ) .  

Gildenhuys and B r i x  (Agroplantae '  1:77-84, 1969) found t h a t  t h e y  cound n o t  
L 

t r a n s f e r  d e s i r e d  t ra i t s  of n a p i e r g r & s  t o  p e a r l  m i l l e t  w i t h  thr.ee back- 
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c r o s s e s  of t h e  h e x a p l o i d . t o  p e a r l  m i l l e t  b e c a u s e . t h e r e  was e l i m i n a t i o n  

of t h e  B genome. F o r  t h i s  r e a s o n  we have i r r a d i a t e d  6x p o l l e n  w i t h  

1, 2 ,  3 ,  and 4  K r  of gamma r a d i a t i o n  t o  produce t r a n s l o c a t i o n s  between 
. . 

t h e  A and 'B.genomes. The i r r a d i a t e d ' p o l l e n  was used t o  p o l l i n a t e  cy to -  

p lasmic-genic  male s t e r i l e  ' T i f  t 23DA1.  herel lo re, s e e d s  produced a r e  

of h y b r i d  o r i g i n .  Over 500 s e e d s  have been produced by t h i s  p rocedure  

. i n  1978. ' T h e s e  w i l l  be  p l a n t e d  i n  1979.. P l a n t s  w i t h  t r a n s ' l o c a t e d  

chromosomes shou ld  be s e m i - s t e r i l e .  Thes.e w i l l  be  s e l f e d  t o  produce 
. . 

p l a n t s  homozygous ' f o r  t h e  t r a n s l o c a t i o n  which shou ld  be  f e r t i l e .  'The 

p l a n t s  w i l l  be r a t e d  f o r  d e s i r a b 1 e . a g r o n o m i c  c h a r a c t e r i s t i c s  such 

as r u s t  r e s i s t a n c e .  

. . 

P a r t  J.  'P.roduction of Homozygous T r a n s l o c a t i o n  T e s t e r  S tocks .  

P e a r l  m i l l e t  i s  a n  ex t remely  i m p o r t a n t ' w o r l d  f o r a g e  and food c r o p ,  

. y e t  i n f o r m a t i o n  on' t h e  chromosomal l o c a t i o n  of genes  and on l i n k a g e  

a n a l y s e s  is  n o n e x i s t e n t .  T h i s  t y p e  of i n f o r m a t i o n  would be  v e r y  

' 

. h e l p f u l  i n  a b r e e d i n g  and improvement program. 

I n  1972 we i n i t i a t e d  t h e  development of homozygous t r a n s l o c a t i o n s  

i n  dwarf T i f t .  23B which w i l l  a l l o w  u s  t o  conduct our  g e n e t i c  a n a l y s e s  

' . i n  , a  dwarf tester s t o c k  s e r i e s  w i t h  a uniform g e n e t i c  'background. 

We dec ided  t o  i r r a d i a t e  p o l l e n  because  r h f s  method would e l i m i n a t e  

s e c t o r i n g  i n  t h e  R g e n e r a t i o n  and would a l s o  e l i m i n a t e  many of t h e  1 

a b e r r a t i o n s  t h a t  would, be o f  no v a l u e  t o  us .  A f t e r  t e s t i n g  a number 
. . 

of gamma r a d i a t i o n ' d o s e s ,  we dec ided  t h a t  3  Krwould  g i v e  u s  t h e  b e s t  

seed,  s e t  and t h e  h i g h e s t  f requency  o f  r e c i p r o c a l  t r a n s l o c a t i o n s  a s  

r e p o r t e d  i n  Crop S c i e n c e ,  1974, Vol. 14,  pages  600-601. Although 

r e c i p r o c a l  t r a n s l o c a t i o n s  a r e  o u r  main o b j e c t i v e ;  we w i l l  be  on t h e  

lookout  f o r  d u p l i c a t i o n s ,  d e l e t i o n s ,  and o t h e r  a b e r r a t i o n s  t h a t w o u l d  
, . 
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* 9 be u s e f u l  i n  s t u d y i n g  gene a c t i o n .  . . 
. . 

Each y e a r  s e l f e d  pr 'ogenies of s e m i - s t e r i l e  R p l a n t s  a r e  grown i n  1 

' . t h e  f i e l d .  F e r t i l e  p l a n t s  i n  t h e s e  p r o g e n i e s  a r e  t e s t c r o s s e d  i n t o  

normal p l a n t .  t y p e s '  w i t h o u t  a t r a n s l o c a t i o n .  When a male p a r e n t  ' o f  a 

t e s t c r o s s  i s  homozygous f o r  a t r a n s l o c a t i o n ;  a l l  t e s t c r o s s  progeny a r e  . ' 

. . 
s e m i - s t e r i l e .  S i n c e  1.974, o v e r  50 homozygous t r a n s l o c a t i o n s  have 

. . been '  i s o l a t e d .  Piany of t h e s e  :have been i n t e r c r o s s e d  and c y t o l o g i c a l l y  
. . 

examined t o  i d e n t i f y . t . h e  broken chromosomes.. I n  1977, we were a b l e  

t o  develop and i d e n t i f y  o u r  f i r s t  s e t  of s e v e n ' t e s t e r  s t o c k s  (T3, 4 ,  

. ' 6 , '  8 ,  10; 11, 18) t h a t  r e p r e s e n t  two b r e a k s  (each i n  s e p a r a t e  t e s t e r  

s t o c k s )  i n  each  of t h e  seven  chromosomes (excep t  chromosome F) of 

p e a r l  m i l l e t .  T h i s  tester set w i l l  s i m p l i f y  t h e  i d e n t i t y  of t h e ,  
. . 

' ,  
remainder  o f '  t h e  t r a n s l o c a t i o n s  and w i l l  a l l o w  u s  t o  b e g i n  l i n k a g e  and 

. . 
. .  , 

gene a c t i o n  s t u d i e s .  

' I n  1978, fo r ty - seven  (47) a d d i t i o n a l  homozygous r e c i p r o c a l . t r a n s 1 0 -  
b r i n g i n g  

c a t i o n s  were i s o l a t e d  1 . .  t h e  t o t a l . t o  over  100. A number of i n t e r -  

. , c r o s s e s  between homozygous t r a n s l o c a t i o n s  were made. to '  i d e n t i f y  t r a n s -  

l o c a t e d  chromosomes b u t  have n o t  been c y t o l o g i ~ a l l y  ana lysed .  
. . 

Seed-set  d a t a  was a l s o  ob- ta ined  on 22 of t h e  r e c . i p r o c a 1  t r a n s l o c a t i o n  

i n  t h e  he te rozygbus  c o n d i t i o n  . t o  de te rmine  t h e i r  v a l u e  f o r  u s e  i n  t h e  

g e n e t i c s  program (Table  9  ) . '  The seed-se t  on t h e  t r a n s l o c a t i o n s  i n  t h e  

he te rozygous  c o n d i t i o n  ranged from 31 t o '  80% of seed-se t  of t h e  average  

on t h e  23DA and 23DB c o n t r o l s .  T h i s s e e d - s e t i n d i c a t e s  t h a t  t h e y  w i l l  be  

u s e f u l  i n  o u r  g e n e t i c s  program. 

A number of o u r  mul t imarker  gene l i n e s  were c r o s s e d  on t h e  t e s t e r  set 

i n  1978. The F s were p l a n t e d  i n  t h e  greenhouse d u r i n g  t h e  w i n t e r .  The 
1 

, : F2 w i l l  be p l a n t e d  i n  t h e  f i e l d  i n  1979. 



T a b l e .  9 1 . .Open-poll inated seed  s e t  on cy top lasmic-gen ic  male 
s t e r i l e  F (23DA x homozygous t r a n s l o c a t i o n  t e s t e r  
s t o c k s )  p i a n t s  he te rozygous  f o r  r e c i p r o c a t e  t r a n s -  
l o c a t i o n  t e s t e r  s t o c k s .  

'Chromosome 
1978 p l o t  t s t o c k  invo lved  Ave. ' 



Table  9  ( c o n ' t ) .  Open-pollinated seed'  set on cytoplasmic- 
g e n i c  male s t e r i l e  F1 (23DA x homozygous t r ans loca -  
t i o n  t e s t e r '  . s t ocks )  p l a n t s  heterozygous f o r  r ec ip ro -  
c a t e  t r a n s l o c a t i o n  t e s t e r  s t o c k s .  

. . 
Chromosome 

1978 p l o t  t s t o c k  involved Ave . 
3 4 

- check 
check 
check 
check 
check 

. ,check 
. . 

. . 

5% LSD 
S E 
cv 
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P a r t  K. Use of R a d i a t i o n  t o '  C o n t r o l  t h e  Reproduct ive  Behavior  i n  P l a n t s .  . .  . 
. . 

Apomixis, seed  p r o d u c t i o n  w i t h o u t  f e r t i l i z a t i o n  of t h e  egg would 

\ 

have. t remendous p o t e n t i a l  i n  t h e  p r o d u c t i o n  of h y b r i d s .  F h y b r i d s  a r e  
1 

u s u a l l y  s u p e r i o r  b u t  t h e y  must be  produced by r e p e a t e d  c o n t r o l l e d  

c r o s s i n g  of p a r e n t a l  l i n e s ' i n  s e x u a l  s p e c i e s .  An a p o m i c t i c  h y b r i d  

would f i x  h e t e r o s i s  s i n c e  i t  p .e rpe tua tes  i t s e l f  through i d e n t i c a l  o f f -  

s p r i n g  f o r  s u c c e s s i v e  g e n e r a t i o n s .  Apomixis would s i m p l i f y  h y b r i d  

seed  p r o d u c t i o n  and i n c r e a s e  t h e  s u c c e s s  of "wide" c r o s s e s .  

P e a r l  M i l l e t  

Stubby head,  a  f a c u l t a t i v e  apomict h a s  been induced w i t h  a  cornbina- 

t i o n  t r e a t m e n t  of the rmal  n e u t r o n s  and d i e t h y l  s u l f a t e  i n  p e a r l  m i l l e t ,  

a s e x u a l  s p e c i e s .  A p p r o p r i a t e  t e s t s  have shown t h a t  approx imate ly  25% 

of t h e  progeny produced by t h i s  mutant  a r e  of m a t e r n a l  o r i g i n .  I d e a l l y ;  

one would want 100% of t h e  progeny t o  b e  of m a t e r n a l  o r i g i n .  

We a r e  a t t e m p t i n g  t o  produce a p l a n t  ' t h a t  would be  a n  o b l i g a t e  

apomi'ct by i n t r o d u c i n g  a the rmal  n e u t r o n  induced f e m a l e  s t e r i l e  (fs) 

gene i n  t h e  f a c u l t a t i v e  apomict. genotype.  T h e o r e t i c a l l y ,  t h e  p l a n t s  

homozygous f o r  b o t h  genes  would .be  o b l i g a t e  apomicts  s i n c e  t h e  female  

s t e r ' i l e  (@) gene 'would d e s t r o y  t h e  s e x u a l  t i s s u e  l e a v i n g  o n l y  t h e  

nuce l l a r  t i ~ s u e  t o  develop i n t o  aposporus  embryo . s a c s  t o  produce 

m a t e r n a l  embryos,. The - f s  gene s h o u l d  a l s o  enhance a p o m i c t i c  develop- .  

ment s i n c e  c y t o l o g i c a l  a n a l y s e s  i n d i c a t e  t h a t  i t  h a s  aposporus  

embryo s a c  development. We have been u n s u c e s s f u l  i n  t h e  p a s t  i n  

r e c o v e r i n g  , t h e  double  homozygote, a p p a r e n t l y  because  of a, c l o s e  l i n k a g e .  

I n  1978 we s e a r c h e d  f o r  p l a n t s  homozygous f o r  b o t h  mutan t s  among 

' . ' over  6700 p l a n t s  from 288 F2 and b a c k c r o s s  p r o g e n i e s .  We i d e n t i f i e d  

94 p l a n t s  a s ' s u s p e c t s ' a n d  t e s t c r o s s e d  them w i t h  a  dominant r e d  (R) o r  

p u r p l e  (P) mutant.  These t e s t c r o s s e d  were p l a n t e d  i n  f l a t s  i n  t h e  

greenhouse d u r i n g  t h e  w i n t e r  of 1978. The r e s u l t s  i n  1978 were more 



*. . 
encouraging since 18 testcrosses gave a high frequency of green plants 

indicating obligate' apomixis. These green plants will be transplanted 

to the field to see if the phenotype identified in the field in 1978 .. 

is 'maintained. 

Part L. Genetics of Radiation Induced Mutations. 

The radiation breeding program at Tifton, Georgia'has produced. 

numerous mutations in pearl millet. Some such as trichomeless, early, 

facultative .apomictic, and dwarfs have Tmmediate economic possibilities. 

Whereas, others are.valuable to the plant breeder .and genetdcist as 
. . 

genetic.markers in the plant breeding program for developing and 

studying breeding procedures and genetic mechanisms,for making test- 

' crosses and for identifying linkage (,gene) blocks on specific 

chromosomes. 
. . 

. .  Each year we are evaluating the mutations for agronomic potential, 

gathering inheritance and linkage information, .and conducting allelism 
. . 

tests to eliminate identic'al mucations that may have occurred as 

. . . . 
separate events. 

. . 
The trichomeless (tr) - mutant in pearl millet has been of special 

. . 
interest to us because of its drought tolerance and pest resistance. 

Pn 1978', we found (yith the electron microscope .experrise of Dr. 0ar111y 

. . Akin) that the - tr mutant has .a more perfect cuticle.which accounts for 

i'ts lower transpiration of water (crop Science .18: 904-905, 1978, 

reprint attached). ' , 

I'n 1978, 22 .mutagen induced chlorophyll deficient mutants in inbred 
. . 

23B. were intercrossed to test for allelism. All except for two were 

.mutants controlled by different loci. . '  

.. The large amount of' genetic and linkage data collected in our program 
. . 

. '  each year necessitated the need to.devclop computer .programs that would 
?i 



. . . . 
analyse and summarize the data in't.able form. Three programs were deve- 

, '  

2 loped and are described in' Crop science 18: 517, 1978 (reprint attached). 

' Inheritance 

. A  number of excellent. new mutations have been induced in pearl 

millet. These characters will be very useful in mapping specific chrqmo- 

somes and for use in genetic stocks. ~nheritance data on 8 mature 

: plant characters are summarized in Table 10. The inheritance,data of . . 

two mature plant ' chlorophyll deficient mutants in pearl millet .has been 

' . published in the Journal' of ~eredit~ 69: 273-274, 1978.   he linkage 
re.lationships of these two loci and..with other loci'ire also reported. 

A reprint is 'attached. 
. . 

Linkage . . 

The 'relationships and location of genes controlling various muta- 

tions are being established. The.initia1 stages of the linkage pro- 

gram has invo1:ed intercrossing mutants in order to gain inheritance 
' 

9, , ,J 

and repulsion lin\kage. data. Recovery of double homozygotes from the 

F populations will allbw us to develop multiple gene tester s'tocks 
F 2 

which will greatly speed up our linkage work. one' such stock that. we 

now have.is'dwarf-lazy-yellow nodd-smooth. .The multiple gene stocks 

will also allow us to,gather coupling and backcross linkage data 

which is much more efficient and accurate than repulsion data. 

The 1978 linkage. data (Table 11) has greatly added to our under- 

.standing of the .relationships between a number & £  the radiation 

induced mutants.' The data show the presence of 8 linkages ds indi- 

2 
cated by a significant linkage X value. The independent r'elation- 

ships of 26 gene pairs were also observed. 



. . Table 10. 1978 chi-square  ana ly se s  on progenies  from p l a n t s  

heterozygous f o r  r a ' d i a t i on  induced p e a r l  m i l l e t  
mutants .  

.Theore t ica l  x2 
Mutant . . T o t a l  p l a n t s  . r a t i o s  (P 7 .. 05) 

Stubby head' 2705 7 : l  0.015 

~ r o n z e  . . ' 573 13 : 3 0.075 
. . .  

Lazy 3796 13 : 3 0.018 

S t r i p e  480 3 : .  1 1.344 

Necro t i c  l ea f  ends 164 3 : l  .I30 
. . 

Mosiac ,537 13 : 3 '0.395 

Branched. head 294 3 : l  1.020 

Targe t  s p o t  301. . 13 : 3 1.. 206 



. . 

  able 1 1 .  1978 ch i - square  a n a l y s e s  on l i n k a g e  d a t a  from r a d i a t i o n  induced p e a r l  m i l l e t  
' .  . 

. mutan t s .  

Number .Hetero.  Linkage 
2 2. + 

, Mutants  F a m i l i e s  P l a n t s  d  f  x x 
. . 

Phase  

Branch he.sd - bronze  4 294 .. 9 1 . 1 3  23.245; R .  
Purp.1e - bronze  1 139 0 .02  R 

3 . 299 6 Dwarf - bronze  .' 3.. 11 2 .80  . R 
. f s  - bronze  1 ' .  139 0 .65  R  

t r  - f s  . 1  9 4 .  0 . 1 2  R  
1 yn - s t u b b y  head 9 4  1.07 R  
1 - .94 s t r i p e  - s t u b b y  head 

. . 1.51 , R  
tr - t a r g e t  s p o t  1 -. 90' 0 .20 R  
s t r i p e  - f s  , . . . 2 .  . 145- 3 2 .28 18.88" R 

1 90 1 .15  .' f s  - t a r g e t  s p o t  R  
41 7 9 Red - t r  ' , , . 4 . ,  '. 3 . 7 9 .  . 2 . 4 1  C 

8 8 15 2 1  . . 4.68 12.21* C Red. - ' l a z y  I 

Dwarf .- r e d  10  1051 2 7 9 .36  29.36" R  w 4 

tr - l a z y  6 55 1 15 3 .03  0 .25  C 
I 

P u r p l e  - t r  10  924  27 . - 8.69 , 0 .00  R  
P u r p l e  - .  l a z y  6 495 15 26 .54  0 .55  C 
P u r p l e  - t a rge ' t  s p o t  : 3 '  30 1 6 0 .06  .' 0 . 1 8  R  
yn - t a r g e t  s p o t  3 304 6 -  . 3.24  . 3 .43 .  R  
l a z y  - f s  3 7 . 2  784 108 82 .75  1.03 

. . 
R  

30 2887 87-  25 .29  1 .49  .R ..Dwarf - f s  
30 3037 8 7 P u r p l e  - dwarf 129.62 . 50.515; C 

P u r p l e  .- f s  19 1866 . 5 4  28 .99  0 . 5 3  R  
33 . 2816 tr - f s  9 6 ' 38.87 '0 .08 ' , C 
3 9 3807 114  Dwarf - l a z y  458.51  , 257 .09 "  C 

s t u b b y  head - f s  4 5 2 705 132  65.55 257.833; R  . . 

25 2452 72. t r  - l a z y  . 17.05  0 .99  C 
. . n e c r o t i c  l e a f  ends  - f s  .$  164 . 6 1 .58  0 .17  R  

. . 



r 
. . . 

. . ' . .  
- ?. 

. . . . w 

. . Table  1 l ( s o n 1 t ) .  1978 ch i - square  a n a l y s e s  on l i n k a g e  d a t a  'from . r a d i a t i o n  induced p e a r l  m i l l e t  
mutan t s .  

.Number Hetero .  . . Linkage 
2 2 + Mutant F a m i l i e s  P l a n t s  d  f x .  x Phase  .. ' .. 

Mosiac - : ~ n  . : 5  
Mosiac - z r  5  
Mosiac - Lazy 5  
Lazy - yn 10 
Dwarf -. yn 17 
P u r p l e  - y n -  18 
yn - s t r i ? e '  , ' 5  
~ w a r f  - , t.r 25 

+ 
. C =. coupl ing ,  R = r e p u l s i o n  
* P  < .05 .  € o r  independ.ence 
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tD . P a r t  M. ~ e s p o h s e  of P e a r l  ~ i l l e t  P o l l e n  t o  Gamma R a d i a t i o n .  

.A number of mutan t s  i n , i n b r e d  T i f t  23B have been recovered  from 

'mutagen t r e a t e d ' m a t e r i a l  i n  t h e .  i r r a d i a t i o n  b r e e d i n g  program a t  T i f t o n .  

These mutan t s  a r e  e s s e n t i a l l y  i s o g e n i c  ( g e n e t i c a l l y  ' i d e n t i c a l  e x c e p t  

f o r  t h e  mutated l o c i ) .  They a r e  e x c e l l e n t  m a t e r i a l s  t o  u s e  i p  v a r i o u s  

g e n e t i c  s t u d i e s .  
. . 

A b e t t e r  unders tand ing  of t h e  g e n i c  and geno' typic response  of 

p l a n t s . t o  r a d i a t i o n  would be  of v a l u e  t o  p l a n t  b r e e d e r s  and g e n e t i c i s t s .  

It  would a l l o w  them t o  u s e  r a d i a t i o n  more e f f e c t i v e l y  i n  accomplish- 

i n g  b r e e d i n g  and improvement' o b j e c t i v e s  . 
P r e l i m i n a r y  d a t a  i n  1975 i n d i c a t e d  a d i f f e r e n t i a l  r e s p o n s e  of p o l l e n  

from i s o g e n i c  i n b r e d  23 pearl: m i l l e t  mutan t s  t o  gamma i r r a d i a t i o n , .  

~ a t a  was n o t  c o l l e c t e d  i n  1978 because  t h e  mutan t s  f l o w e r e d ' a t  d i f f e r e n t  ' . 

t i m e s  due t o  droughty c o n d i t i o n s .  I n  1979 t h e  mutan t s  w i l l . b e  grown 

. i n  t h e  greenhouse.  

P a r t ' N .  Na ture  of Morphological  Changes i n  S t e r i l e  T r i p l o i d  Bermuda- 
g r a s s  on Golf Courses.  

The "Ti£? s e r i e s  o f .  bermudagrasses  are steri le and t r i p l o i d  (27  

chromosomes) and i s  g r o w  on most o f . . t h e  g o l f  c o u r s e s  th roughout  

, t h e  Sou thern  and S o u t h e a s t e r n  .Uni ted  s t a t e s .  M r .  James B. Moncrief , - 
of t h e  U.S. Golf. A s s o c i a t i o n  Green S e c t i o n  has '  observed many offtype: 

p l a n t s  . on . c e r t a i n  g o l f . c o u r s e s .  H e  h a s  been c o l l e c t i n g  t h e s e  p l a n t s  

.and send ing  them t o  us f o r  c y t o l o g i c a l  a n a l y s i s  and f u r t h e r  e v a l u a t i o n .  

Twenty-seven and 7  of £ t y p e  p l a n t s  of ' T i f g r e e n '  , 'Tifway ' , and 

' T i f J w a l - f '  were e s t a b l i s l l e d  i n  0' x 8' p l o t s  i n  1977 and 1978, 

r e s p e c t i v e l y .  V i s u a l  o b s e r v a t i o n s  i n d i c a t e d  t h a t  most were d i f f e r e n t  

from t h e i r  ' p a r e n t a l  c l o n e  ( h y b r i d )  which e s t a b l i s h e s  t h a t  t h e . c h a n g e s  



1 i. .' " a r e  probably g e n e t i c  o r  chromosomal. Chromosome counts  f o r  each c lone  

was ob t a ined  .from r o o t t i p s .  Most of . t he  c lones  had 27  chromosomes 

which shows t h a t  the. changes i n  p l a n t  phenotype a r e  genet. ic.  A survey 

was begun i n  ,1978 by D r s .  Monty Moncrief and Bud White t o  s e e  i f  t h e r e  

is  a  r e l a t i o n s h i p  between number b f  mutants  observed and t h e  p e s t i c i d e s  

. . u s e d  on go l f  courses .  This survey has  no t  been completed. 

. . 
Although most of t h e  mutants  a r e  less d e s i r a b l e  than  t h e  p a r e n t a l  

c lone ,  a  few do have improved t u r f  c h a r a c t e r i s t i c s .  The mutants  a r e .  

being sub j ec t ed  t o  c l o s e  c l i p p i n g  cond i t i ons  f o r  f u r t h e r  eva lua t i on .  




