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ABSTRACT ' 

We e v a l u a t e d  100 s w e e t - s t a l k  sorghum genotypes  (O) 
: f o r  s t a l k  s u g a r  p e r c e n t a g e  ( B r i x  r e a d i n g ) ,  g r a i n  and 
biomass  y i e l d s  and o t h e r  a g r o n o m i c , t r a i t s  d u r i n g  1967. We 

' u sed  t h e  f o l l o w i n g  t h r e e  env i ronmen t s  (E) f o r  e v a l u a t i o n :  
Anantpur ( s h a l l o w  s o i l  and low r a i n f a l l ) ,  Pa rbhan i  
( a d e q u a t e  r a i n f a l l ) ,  and Pa tanche ru  ( p o s t r a i n y  season ;  
i r r i g a t e d ) .  S i g n i f i c a n t  e f f e c t s  of O, E and O  x E 

, i n t e r a c t i o n s  u e r e  observed f o r  a l l  t h e  c h a r a c t e r s  s t u d i e d .  
- H o s t  o r  t h e  geno types  belonged t o  medium m a t u r i t y  group 

(108 t o  150 d a y s ) .  Oenotype I S  6962, I S  7555, I S  8801. I S  
18162, I S  18164, I S  18674 and I S  21005 gave  h igh g r a i n  
( 1 . 3 4  - 2 .48  t / h a )  and biomass  y i e l d s  ( 1 3  t o  2 0 . 8  t / h a )  
a c r o s s  e n v i r o n n e n t s ;  ' t h e s e  l i n e s  nay be s u i t a b l e  f o r  
b r e e d i n g  dua l -pu rpose  s o r g h u n s .  I S  131, I S  11496, I S  
15102, I S  19674, IS  11152 showed c o n s i s t e n t l y  h igh s t a l k  
s u g a r  (17-21%) and b i o n a s s  (13-21 t / h a )  i n  a l l  t h r e e  
c n v i r o n u e n t s ;  t hey  cou ld  be  used a s  p a r e n t s  f o r  b reed ing  
s w e e t - o t a l k  s o t g h u n s .  I S  776,  IS  :8;82 a id  IS :el84 s h o ~ e d  
a p p r e c i a b l e  g r a i n  y i e l d  and h igh  pa rcen tage  of s t a l k  suga r  
and t h e  l a s t  two accumulated  high b iomass ;  t h e s e  l i n e s  may 
be u s e f u l  a s  p a r e n t s  f o r  b reed ing  n u l t i p u r p o s e  sorghums. 
I S  3940 was e a r l y ,  and showed l e a s t  d i f f e r e n c e s  (i 2 . 8 )  i n  
t i n e  t o  f l o w e r  a c r o s s  a l l  t h e  t h r e e  e n v r i b n n e n t s ,  and 
showed h i g h  s t a l k  s u g a r  ( 1 5 . 5 % )  l e v e l s  excep t  a t  Anantpur.  
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- INTRODUCTION 
. , .  

aornnum laorgnua b i c o l o r  (L.) Uoenchl e x h i b i t s  wide 
geograph ic  and c l i m a t i c  a d a p t a t i o n .  I t  has  r e l a t i v e l y , l o w , w a t e r  
and f e r t  i l i z e r  repui re i ;+nts ' , (Hathhn.  1978) ,and has  .j,h!gh', . y i e l d  
p o t e n t i a l  i n  t h e  s e m i - a r i d  t r o p i c s .  In  r e c e n t  ' y e a r s ,  t h e r e . ,  i n  
i n c r e a s i n g  change i n  c insumer  p r e f e r e n c e  t o  r i o e ' a n d .  wheit :  So 
t h e  , denand f o r  so rghum'as  food g r a i n s  is d e c r e a s i n g .  Hence, 
t h a r e  i s  an u r g e n t  need t o  d e v e l o p  ~ O r g h u a s  f o r  a l t e r n a ' .  ,!. I 
(Ohanekar . e t  a1 . . .  1088; L i p i n i s k y  e t  . a l . ,  1979) .  I n c r e a a i n v  

2.PTesdnt a d d r k s s : B o t  ~ e p t t , P h l J  ~ a r b h a n i - 4 3 1 4 0 2  MS) 
1. J o i n t  p u b l i c a t i o n  of 'HA": APAU, and I C R I S ~ :  

,.., Pub l i shed  a s  ICRISAT J o u r n a l  Atti0le, ,No.. ,1161. 
2.  P l a n t  P h y s i o l o g i s t ,  3, Sen io r "A?~onon i s t .  A ~ A U ,  tiyd&ibad', : 

. 4 .  S e n i o r  p l a n t  P h ~ s i o l o g i s t , j c ~ ~ s ~ T .  Patancheru  . ~. . . 
256 
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demand f o r  f o d d e r  is a l s o  favour ing p roduc t ion  of d u a l  purpose  
sorghums. Sweet sorghum l i n e s  accumulate h igh l e v e l  of sugar  i n  
t h e i r  s t a l k s ,  and produce h igh  b ionass .  There have been s e v e r a l  
s t u d i e s  i n  B r a z i l  and i n  t h e  USA on sweet sorghuns  a s  a  source  
of f e rmentab le  bugars  f o r  e t h a n o l  product ion ( n i l l e r  and 
C r e e l n a n ,  1980; K e G r  et a l . ,  1987).  

J u i c e  from sweet  s t a l k s  can a l s o  be used f o r  product ion of 
j a g g a r y ,  g l u c o s e  and f r u c t o s e .  I t  can a l s o  be used t o  p repare  
pops ,  papad, baby food and many bakery p roduc t s  (Subrananian hnd 
Jambunathan, 1909) .  Techno log ica l  a s p e c t s  , ' sweet sorghum, 
u t i l i z a t i o n  and t h e  scope f o r  breeding sorghum f o r  m u l t i p l e  u s e s  
have a l r e a d y  d i s c u s s e d  d u r i n g  t h e  two symposia a t  Parbhani  
( I n g l e  e t  a l . ,  1987) and a t  Bulawayo(SADCC/ICRISAT, 1988).  Thus,  
us  need t o  e v a l u a t e  g e r n p l a s n  i n  a  wide rangc of t a r g e t  
environments  and reconmended a  smal l  nunber of genotypes  a s  
p a r e n t s  f o r  c r o s s i n g .  F u r t h e r ,  we need t o  d i s t i n g u i s h  p a r e n t s  
f o r  b reed ing  e x c l u s i - ~ e l y  f o r  sweet s t a l k s ,  and f o r  dual-purpoae 
sorghum ( f o r  g r a i n  and fodder  wi th  sweet s t a l k ) .  In  t h i e  paper 
we have r e p o r t e d  the  r e s u l t s  from t h e  t i r a l s  conducted a t  t h r e e  
l o c a t i o n s  i n  semi -a r id  I n d i a  and have suggested tho una of 
s p e c i f i c  l i n e s  f o r  b reed ing  sorghuns f o r  d i f f e r e n t  a l t c r n a t c  
U B B S .  

One hundred Benotypes of s w e a t - s t a l k  of s3rghcn were 
e v a l u a t e d  a t  t h e  f o l l o w i n g  t h r e e  l o c a t i o n s  (Environnents  : E) : 
Anantput ,  Pa rbhan i  ( b o t h  dur ing  1907 r a i n y  saaoon) ,  and a t  
Patancheru (1080 p o s t r a i n y  s e a s o n ) .  A p l o t  s i z ;  of 2 rows of 4 n  
l e n g t h ,  and a  randomized block d e s i g n  wi th  t h r e e  r e p l i c a t i o n s  
were used .  Seeds  were hand-dibbled a t  0 .12 m s p a c i n g  a t  Anantpur 
and Parbhan i  and machine-sown a t  Pa tancheru .  The sowing d a t e  waa 
Hay 22,  1987 a t  Pa rbhan i ,  June 29,  1987 a t  Anantpur, and 
Deoembar 1 ,  1987 a t  Patancheru.  I n t e n s i v e  p l a n t  p r o t e c t i o n  
measure ware t aken  t o  keep t h e  crop3 f r e e  i r o n  i n s e c t s ,  
d i s e a s e s ,  and weeds. The t imes  of 50% f lower ing  and 
p h y s i o l o g i c a l  m a t u r i t y  were recorded .  A t  h a r v e s t  m a t u r i t y  (one 
week a f t e r  p h y s i o l o g i c a l  m a t u r i t y ) ,  p l a n t  h e i g h t  m sugar  
p e r c e n t a g e  ( i n  t h e  b a s a l  3 modes of t h e  s t o c k  b r i x  r e a d i n g ) ,  and 
d r a i n  y i e l d  were de te rmined .  F i e l d - d r i e d  s t o v e r  was weighed, and 
biomass was e s t i m a t e d  as t h e  t o t a l  of s t o v e r  and p a n i c l e  
w e i g h t s .  From t h e s e ,  t h e  fo l lowing  were computed: d u r a t i o n  of 
g r a i n - f i l l i n g  p e r i o d ( d ) ,  h a r v e s t  index ( p e r c e n t a g e ) ,  p e r  day 
g r a i n  o r  biomass p r o d u c t i v i t y  ( $ fa i f  o r  biomam d iv ided  by days  
t o  p h y s i o o g i c a l  m a t u r i t y ;  Kg ha d ) .  

RESULTS AHD DJSCUSSIOII 

Cond i t iona  f o r  c r o p  growth were good a t  Parbhani  (501 mm 
d u r i n g  t h e  f i r s t  month, and 12G m m  d u r i n g  t h e  t h i r d  month from 
sowind; deep V e r t i s o l )  and Patancheru ( r e g u l a r l y  i r r i g a t e d  a t  10 
d a y s  i n t e r v a l ) .  The c r o p  s u f f e r e d  from drought  a t  Anantpur where 
t he  s o i l s  a r e  sha l low and sandy. Only 9 am of r a i n s  f e l l  from 
aowing t o  47 d a y s ,  Subsequent ly  t h e r e  was a d rough t  s p e l l  of 10 
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Table 1. Characteristics of sweet stalk sorghum evaluated at Anantapur, 

Parbhani (Rainy season, 1987) and patancheru (Postrainy season, 1987) 

(Total of 100 genotypes. ) 

Time to Par day 
Yield flower Phy. Plant Stalk HI productivity 
(t ha") (d)  Mat height sugar ('5) (kg hamL d") 

Grain Bionase (d) (m) Grain Biomaas 

Anantapur Min. 0.0 1.3 6 1 93 0.8 0.0 0.0 0.0 8.3 
Max. 2.6 5.7 147 179 3.9 21.9 61.2 19.6 39.1 
Mean 0.9 3.0 120 152 2.3 12.6 28.0 6.5 20.6 

Parbhani Min. 0.0 5.9 63 106 0.9 10.4 0.1 0.1 40.3 
Max. 0.6 35.9 152 194 3.9 21.5 4.0 4.4 192.7 
Mean 0.9 17 .8 106 151 3.0 16.6 0.6 0.6 11.1 

Patancheru Min. 1.4 10.3 5 8 94 0.9 0.0 4.2 11.2 99.7 
Max. 7.4 56.7 100 130 3.1 24.8 29.7 68.2 492.7 
Mean 3.6 24.2 71 108 2.0 16.8 15.9 33.4 223.5 

- - - - - - - - - - - .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mean 1.53 15.1 99 137 2.5 15.4 14.9 13.5 121.7 
S E+ 1.03 9.7 2.9 3.0 8.8 1.5 1.8 0.7 7.3 
CV(%) 20.2 19.4 8.7 6.6 10.7 28.6 36.2 15.5 18.0 

- - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  .-------------- "------....---Ah---------- 

Tiihlt? 2 S t a l k  suljnr ( % ,  b r l x  l e a d i r ~ g ) ,  y r d l n  arlii t~ lornaua  y l ~ l ? . ,  

sr,d clme to tlo*wor In selected Ilnes s u y g c s t c t i  for 

breed:ng dual purpose sorul-urns. Data ~epresents means 

across t h ~ e e  Lest environments (see Table 1  for'^^+, CV%). 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gpnotype Brix grain Biomass Flower 

("a) (t ha") (t ha") ( d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - _ _ _  
IS 776 21.0 1.83 13.0 9 0 
IS 6962 20.6 1.45 14.5 9 2 
IS 7555 17.8 1.77 18.6 121 
IS 9901 18.2 2 .a9 19.8 9 2 
IS 18162 21.1 1.32 20.6 8 7 
IS 18164 18.8 2.03 16.3 8 9 
IS 19674 18.2 1.34 18.5 9 2 
IS 20503 13.9 2.13 18.6 8 2 
IS 20888 12.9 2.19 16.3 105 
IS 21005 16.8 2.48 . 13.8 9 6 - - - - - - - - - _ - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Mean 15.4 1.53 16.0 9 5 
Min. 5.9 0.48 7.2 69 
Max. 21.1 3.16 26.6 132 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



d a y s ;  f o l l o w i n g  t h i s  120, and 155 a n  of r a i n f a l l  wera r e c e i v e d  
d u r i n g  t h e  t h i r d  and f o u r t h  months. The Genotypes (GI, 
environment5 (E), and G X E i n t q r a c t i o n  e f f e c t s  were s i $ n i f i ~ a n t  
f o r  a l l  t h e  c h a r a c t e r s  s t u d i e d  (Table  1 ) .  

Time t o  f l o w e r  and p h y s i o l o g i c a l  n a t o r i t y  : tiean t ime t o  f lower  
u a s  7 1  d a y s  a t  P a t a n c h e r u ,  106 days  a t  Parbhani  and 120 daya a t  
Anantpur (Tab le  1 ) .  G X E i n t e r a c t i o n s  wera s i g n i f i c a n t ,  and 
accounted f o r  36% of t o t a l  suns of s q u a r e s  ( S S ) .  However, 
amongot t h e  geno types  s t u d i e d ,  IS  3940 ahoued mininun v a r i a t i o n  
in' f l o w r i n g  t i n e  across d i f f e r e n t  environments .  I t  f lowered a t  
64 ,  70 and 72 d a y s  a f t e r  sowing a t  Pa tancheru ,  Parbhani  and 
Anantpur,  r e s p e c t i v e l y .  I t  a l s o  shoued n o d e r a t e  l e v e l a  of a t a l k  
s u g a r s  ( s e e  below).  T i n a  t o  , p h y s i o l o g i c a l  m a t u r i t y  uaa 
positively and o t r o n g l y  c o r r e l a t e d  ( + 0.994*, P < C.OO1) w i t h  
t i n e  t o  f l o w e r  ( T a b l e  4 ) .  Duration of g r a i .  f i l i n g  phase  was 
on t h e  a v e r a d e  38 d a y s ,  b u t  reduced by 5 duys  under d rough t  
s t r e s s  a t  Anantpur ( T a b l e  1 ) .  

G r a i n  and biomass  y i e l d s ,  h a r v e s t  index and p e r  day p r o d u c t i v i ~ r  
: Haxinun g r a i n  y i e l d  was recorded a t  Patanoheru(mean 7 . 4  t  ha 
i n  I S  10164) .  Hean- lb io log ica l  y i e l d  was a l s o  h i g h e s t  a t  
Patancheru ( 3 6 . 7  t / h a  f o r  I S  1333, s t o v e r  was sun-dr i ed  i n  t h e  
f i e l d ) .  Drought reduced both  g r a i n  and biomaas y i e l d s  a t  
Anantpur ( T a b l e  1 ) .  IS 12639 t o t a l l y  f a i l e d  t o  y i e l d  any g r a i n  
i n  t h i s  environment  because  of f a i l u r e  of p a n i c l e  e x e r t i o n  due 
t o  l a t e  f l o w e r i n g  ( > 100 d a y s ) .  Across e n v i r o n n t r ~ t s ,  G X E 
i n t e r a c t i o n s  nccounted f o r  10 and 18% of S S ,  r e s p e c t i v a l y  f o r  
g r a i n  and biomass .  The G X E i n t e r a c t i o r l s  were s i g n i f i c c l n t  f o r  
t h i s  t r a i t  a l s o :  Hence, i t  i o  d i f f i c u l t  t o  o o l e c t  conoon 
genotypes  f o r  a l l  env i ronments .  liouover, some genotypes  l i k e  I S  
8992, IS 7555, I S  'JsGl, I S  18162, I S  18164 and IS 19674 s l ~ o w e d  
h i g h ' g r a i n  and b i o n a s s  y i e l d s ,  and high s t a l k  sugar  p e r c e n t a g e s  
a c r o s s  l o c a t i o n s  (Tab la  2 ) .  IS 20503 and IS 20RR8 a l s o  y i e l d e d  
more t h a n ' 2 . 0  t ha of  g r a i n ,  w i t h  abovetaverage s t a l k  supnr  
l e v e l s  e q e p t  a t  Anantpur;  IS  20888, be ing  l a t e ,  a l s o  y i e l d e d  
1 6 . 3 . t  ha of b i o n a s s ,  on t h e  a v e r a g e .  He s u g g e s t  t h e  use  of I S  
20503 and IS 20888 l i n e s  i n  b r e e d i n g  f o r  d u a l  purposo so rghuos .  
Harvest  index  was l o u  a t  a l l  l o c a t i o n s  ( o v e r a l l  mean = 1 5 X ) ,  
b u t  i t  was e x t r o n e l y  low a t  Anantpur where t h e  g r a i n  y i e l d s  
were p o o r ,  Per  day g r a i n  and biomass p r o d u c t i v i t y  p a r a l l e l e d  
t h e  t r e n d s  i n  g r a i n  and b i o n a s s  y i e l d s  (Tab le  I ) .  

Plant' height :Genotypic  d i f f e r e n c e s  i n  p l a n t  h e i g h t  wore h igh ly  
e i g n i f i c a n t .  They sccoun ted  f o r  48% of SS, whi le  E ,  and G X B 
i n t e r a c t i o n s  accoun ted  f o r  33 and 13X, r e s p e c t i v e l y .  Haxinun 
h e i g h t  was observed a t  Parbhani  ( 3 . 0 7  a  i n  IS  12639; 3 .10  n  i n  
IS1098) .  Drought reduced p l a n t  he igh t  s i g n i f i c a n t l y  a t  A n a ~ ~ t p u r .  

Stalk sugar : Nighest  sugar  pdrcen tage  was observed a t  
Patancheru ( 1 6 . 6 % )  and t h e  lowest a t  Ariantpur ( 1 2 . 6 % ) .  G X E 
i n t e r a c t i o n s  were s i g n i f i c a n t ,  and accounted f o r  38% of SS, 
h i g h e s t  among t h e  c h a r a c t e r  s t u d i e d .  Also,  29% of t h e  SS were 
due t o  e x p e r i a e n t a l  e r r o r .  T h i s  s u g g e s t s ,  t h a t  t h e  s a n p l  ing 
t eohn iquc  f o r  s u g a r  e s t i m a t i o n  needs  f u r t h e r  ref inement  i n  



Table 3 .  S t a l k  sugar  percentages at each of the t h r e e  t e s t  

environments ,  and t h e  across-en~i~.orirnent  mean data on t irne t o  flower. 

~ r ~ ~ l ~ . i j  J - of  :he l i n e s  s ~ i g g e s t e d  f o r  breeding eweet-stalk ~orghums. 

sugar (%) I!& Hean of three locatione 
Gecotype Anantapur ~ a r b h a n i  Patancheru Sugar Grain yield Biomase Flower 

( % I  ( t  ha7') ( t  ha") ( d )  
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
tines with high stalk sugar across all locatione: 

Early ncro3u all locationn with moderately high levels of rtalk sugar: 

F!f~h .r,!;a y i . - l d  with moderatel;. high levelo of stalk 8u::r: 

'i'able 4 . Ctir~ e la l : iu;~s  between cl i f fcreni :  t r d i t s  of sweet sorytiilrn s t l ~ d i e d .  

_ _ _ - _ - _ ^ _ - - _ - _ _ - - - - - - - - - - - - - . . - - - - - - - ~ - - - - - - - - - - - - - - - - " - - - - - - - - - - - a - - - - - - - -  

1 2 3 4 S 6 7 -..----..--" 
1. Grain yiel? 1 .000  

3 .  Time to  ELnwer - 0 . 3 9 5 "  0 . 4 9 2 "  1.000 

4 .  Time t o  phy.  mat - 0 . 4 0 2 "  0 . 4 9 8 "  0 . 9 9 4 "  1 . 0 0 0  

5 .  P l a n t  h':iytlt - 0 . 3 7 2 "  0 . 5 3 6 "  0 . 7 7 7 "  0 . 7 8 9 "  1 . 0 0 0  

6 .  Sugar ( % I  0 . 0 5 0  0 . 1 3 0  -0.114 0 . 1 0 5  0 . 0 9 1  1 . 0 0 0  

<;. .4$ 
7 .  Harvesc I n d ~ x i $ l  O . l i 4 3 "  - - q . 6 5 4 "  - 0 . 6 6 7 "  - 0 . 6 7 1 '  - 0 . 7 0 7  - 0 . 0 5 5  1 . 0 0 0  

______-__.-__ __._- - - - - - - - - - - . -__- - - - - - - - - - - - - - - - -  - - - - - - - - ^ - - - _ _ " _ - - _ - - - - - - .  

* -  : significant a t  1% l e v e l  o f  p r o b a b i l i t y '  
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' f u t u r e  s t u d i e s .  H e v e r t h l e s a  some geenotypes  l i k e  I S  131, I S  778,  
I S  11496, 1s 15102, IS  19674 and IS 11152 showed minimal 
d i f f e r e n c e s  (+ 1 . 5 )  i n  b r i x  r ead ings  ( 2 . 2  - 3 . 0 % )  a c r o s s  
env i ronment s ,  and 'were  a l s o  a g r o n o n i c a l l y  s u p e r i o r  (Tab le  2 ) .  
Such s t a b l e  g e n o t y p e s  a c r o s s  env i ronnen t s  shou ld  be s e l e c t e d  f o r  
u s e  a s  p a r e n t s  i n  b r e e d i n g  sorghums f o r  m u l t i p l e  u s e s .  

C o r r e l a t i o n s  : G r a i n  y i e l d  was s i g n i f i c a n t l y  and n e e a t i v a l y  
c o r r e l a t e d  w i t h  d a y s  t o  f l o w e r i n g ;  days  t o  p h y s i o l o g i c a l  
m a t u r i t y  and p l a n t  h e i g h t  ( T a b l e  4 ) .  The HI was p o s i t i v e l y  
c o r r e l a t e d  w i t h  g r a i n  y i e l d ,  b u t  n e g e t i v e l y  w i t h  b iomass .  
C o r r e l a t i o n  between biomass  and g r a i n  y i e l d  was no t  
s i g n i f i c a n t ( T a b 1 e  4 ) .  With t h e  wide range of m a t e r i a l s  used in  
t h i s  s t u d y ,  i t  was p o s s i b l e  t o  s e l e c t  f o r  h ig '  biomass w i t h  
r e a s o n a b l y  h i g h  l e v e l  of g r a i n  y i e l d .  Such l i l , e s  can be used 
a s  p a r e n t s  f o r ' b r e e d i n g  d u a l  o r  mul t i -purpose  sorghums. The 
c o r r e l a t i o n s  between b i o l o g i c a l  y i e l d  end o t h e r  v a r i a b l e s  
showed o p p o s i t e  t r e n d s  t o  t h o s e  with g r a i n  y i e l d .  G e n e r a l l y  
l a t e  ma tu r ing  t a l l  p l a n t s  showed high biomass,  a s  e x p e c t e d .  
Hence, l i n e s  can be  s e l e c t e d  based on tho  e f f e c t i v e  l e n g t h  of 
t h e  s e a s o n  a t  r e s p e c t i v e  s i t e s  (Seotharann e t  a l . ,  1988); i f  
t h i s  is n o t  known, t h e n  one can choose e a r l y  l i n e s  such  a s  IS  
3940 shoy ing  l e a s t  d i f f e r e n c e s  i n  f l owcr  i n g  a c r o s s  
env i ronment s .  S t a l k  s u g a r  pe rcen tage  hed rlrl r e l a t i o n s h i p  wi th  
t h e  c h a r a c t e r s  under  s t u d y .  We no t ed  e a r l i e r  t h e  absence  of 
r e l a t i o n s h i p s  bee tueen  b r i x  r e a d i n g s  and v a r i o u s  primary 
vs r i ab ! t s  s t n i i e d  (9etthz:a;z e t  ;:. 1357,  Chczdha:i cf a : .  , 
1987) .  However, t h e  b r i x  r e a d i n g  was s t r o n g l y  c o r r e l a t e d  w i t h  
p e r  day b i o l o g i c a l  p r o d u c t i v i t y  in  e l l  t h e  s n v i r o r ~ n c ~ ~ t . ~  ( P > 
0 . 0 1 ) .  T h i s  would s u g g e s t  t h e  s imul t aneous  improvhmant f o r  
b o t h  b i o n a s s  p r o d u c t i v i t y  and sweet s t a l k s  i s  f e a s i b l e .  When 
t h e  c o r r e l a t i o n s  were s t u d i e d  s c p t r a t l y  w i t h  t h o  d a t a  f r o n  
each t e s t  env i ronment ,  t h e  r e l a t i o n s t ~ i p  between t r a i t s  s t u d i e d  
were s i m i l a r  t o  what has been r e p o r t e d  above.  T h i s  o b s e r v a t i o n  

e n c o u r a g e s  u s  t o  c o n f i n e  i n i t i a l  b r e e d i n g  a c t i v i t i e o  t o  any 
one environment  ( P a r b h a n i  o r  P a t a n c h e r u ) .  Advanced p rogen ieo ,  
however,  need t o  be  t e s t e d  a c r o s s  a l l  t a r g e t  r e g i o n s .  

C o n c l u s i o n s  : Sorghum l i n e  w i t h  combina t ions  of  h igh b ionaaa ,  
s t a l k  s u g a r  and r e s o n a b l e  g r a i n  y i e l d  can be s e l e c t e d .  We 
s u g g e s t  t h e  u s e  of  f o l l o w i n g  l i n e s  f o r  u s e  i n  b r e e d i n g  : ( a )  : 
f o r  dua l -purpose  s o r a h u a s  : I S  6962, I S  7555, I S  20503, and I S  
21005 : ( b )  : f o r  m e e t  s t a l k  sorghums : I S  131,  I S  11488, IS 
15102, I S  19874, IS 18182 and I S  18164. Genotype I S  3940 showed 
v e r y  l i t t l e  d i f r e r e n c e  i n  t ima t o  f l o w a r i n d  a c r o s s  t h r e e  
d i f f e r e n t  anv i ronment s .  I t  can be used wherever e a r l i n e a a  is 
d e s i r a b l e .  We s u g g e s t  t h e  use of f a v o u r a b l a  onvironments  f o r  
i n i t i a l  s e l e c t i o n .  Advanced t e s t i n g  nay bc c a r r i e d  o u t  i n  
d i v e r s e  .anvironmenta .  
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1987. E v a l u a t i o n  and s e l e c t i o n  of d i v e r s e  sorghum 
geno types  f o r  h i g h  ene rgy  g r a i n  and biomass p roduc t  i o n .  



CHAUDHARI ET AL 262 

Pbges 160-168 I n  technology and App l i ca t i ons  f o r  A l t e r n a t e  
Uses of Sorghum: Proceedings of Nat iona l  Seminar held on 
2-3 Fab 1987, Pa rbhan i .  H.A.U. ,  Parbhani  - 431 402, I n d i a .  

Ghanekar,  A .  R . ,  C .  D .  Basarkar  and H .Hisbkar  ,1888. P o t e n t i a l  and 
p r a c t i c e  r e l a t i n g  t o  sorghun a s  a  source  of sugar  i n  p a r t s  
of I n d i a .  I n  Summary Proceedings,  On use s  of Sorghum and 
H i l l e t s ,  I n t e r n a t i o n a l  Workshop, 8-12 Feb 1988, Bulawayo, 
Zimbabwe. PP 2 7 .  (Ava i l ab l e  from ICRISAT, Pa tancheru ,  A.P . ,  
502 304, I n d i a ) .  

I n g l e ,  U . H . ,  D N .  Kulkarni  and S .S .  Thora t  ( e d s .  ) 1987. 
Technology and Appl ica t ion  t o r  A l t e r n a t e  Uses of Sorghum. 
Proceedings  of t h e  National  Seminar,  2-8 Feb 1987, 
Pa rbhan i .  H.A.U., Parbhani  - 431 402, I n d i a .  210 pp. 

Keskar,  V.S. .  H . R .  Sh ivade ,  H . B .  P a t i l ,  R.B.Natu, D . G .  Hapae, 
And S .  J .  Jadhav .  '1987. Sweat sorghum a s  an i n p o r t a n t  feed  
a tock  f o r  e t h a n o l  p roduct ion .  Bha r t i ya  Sugar 10: 7-24. 

L i p i n i s k y ,  E . S . ,  D . R .  Jackson ,  S. Kresovinch, H.F. Arthur  and 
W . T .  Lawhoru. 1979. Carbohyderate c r o p s  a s  a  renewable 
s o u r c e  f o r  f u e l  p roduc t ions .  Research r e p o r t  t o  Department 
of Energy No. BHI-2031, Vol. 1, B a t t a l e ,  Columbus, Ohio, 
USA. 8 2  pp.  

H i l l e f ,  F .  A .  and R.A.Creelman. lB8O. High energy sorghuns and 
o t h s l  ~ o s s i b i l i t i o s  f o r  energy p roduc t ion .  Alcohol Fuel 
Symposium Proceedings .  Texas A & H U n i v e r s i t y ,  Col lege  
S t a t i o n ,  TX, USA. . 

Nathan, R.A.1978. F u e l s  from sugar  c rops .  Technica l  Informatior  
C e n t e r .  U . S . D . O . E .  Report 71, D .  22781. 137 p p .  

SADCC/ICRISAT. 1988. Proceedings of t he  I n t e r n a t i o n a l  Workshop 
on P o l i c y ,  P r a c t i c e  and P o t e n t i a l  Re l a t i ng  t o  Uses cf 
Sorghum and H i l l e t .  @ - I 2  F e t  lGBB, Bulawayo, Zimbabwa. 
(Ava i l ab l e  from ICRISAT, Patancheru,  A .P . ,  502 324, I n d i a )  

Seetharama,  N . ,  R . E .  P rasada  Rao, V .  Subraannian ,  and D.S. 
Hurthy.  1987. Screening  sheet o t a l k  sorghums, and 
e n v i r o n h e n t a l  e f f e c t s  on s t a l k  sugar  c p n c e n t r a t i o n s .  Pages 
189- 179. In Technology and Appl ica t ions  f o r  A l t ee rna t a  
Uses of Sorghum : Proceedings of t he  Nat iona l  Seminar held 
on 2-3 Fab 1987, Parbhani ,  H.A.U., Parbhani  -431 402, 
I n d i a .  

Seetharam, N . ,  A.K.S. Huda, K.E. Prasada  Rao, S .  
S iv ranak r i shnan ,  B .  S r i n i v a s ,  T. P u l l a i a h ,  and R.V. 
Vidyabhushanam. 1988. Nced and scope f o r  b reeding  sorghums 
f o r  promoting whole p l a n t  u t i l i z a t i o n ,  and f i t t i n g  
d i f f e r e n t  s ea son - l eng ths  u s ing  novel  garnplasm. Presen td  
a t  t h e  Syaposiun on Sweet Sorghum Inporvement d u r i n g  XVIII 
Annual Workshop of AICSIP, 2-4 Hay 1988, C.S. Azad 
U n i v r s i t y  of A$ri. & Technology, Kanpur - 208 002 I n d i a  : 
Nat iona l  Canter  f o r  Research on Sorghum, Hyderabad 500003. 
29 pp. (Limi ted  d i s t r i b u t i o n )  .. 

Subraoanian ,  V .  and R .  Jambunathan. 1889. I n d u s t r i a l  p roduots  
from sorghum. P r s sen td  a t  t he  symposiun on 'Curren t  S t a t u e  
and P o t e n t i a l  of I n d u s t r i a l  Uses of Sorghum i n  N ige r i a ,  ' 
4-8 Dec 1989. Rano, N ig r i a .  Avai lab le  from B ti H Uni t ,  
ICRISAT Cen te r ,  Pa tancheru ,  A.P. 502 324, I n d i a  (Limited 
d i s t r i b u t i o n ) .  


	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif

