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Abstract—A study conducted to estimate variability among forty six 
genotypes of Sweet Sorghum during kharif-2008, at Navsari 
Agricultural University, Navsari, showed that sweet sorghum bears 
great potential for production of ethanol from extracted juice. It was 
evident from result of the study that the significant variation were 
found for characters contributing to ethanol production such as juice 
extraction per cent, green cane yield, reducing sugars, grain yield 
and non-reducing sugars. Also, high heritability was observed in all 
these characters. High heritability estimates associated with high 
genetic advance was observed for juice extraction per cent, green 
cane yield and reducing sugars. Further, study revealed that Sweet 
sorghum is ideal crop for ethanol production which can be effectively 
used as echo friendly fuel.  

1. INTRODUCTION 

Sweet sorghum [Sorghum bicolor (L.) Moench] is very water 
use efficient plant as compared to sugarcane and even maize. 
The cost of production of sweet sorghum is also very less as 
compared to sugarcane and sweet sorghum can be grown with 
the less irrigation and rainfall and purchased inputs compared 
to the sugarcane. There is strong association among ethanol 
producing traits and ethanol production. Juice extracted from 
the stems of sweet sorghum can be used for syrup, jaggery and 
sugar production or can be fermented to produce ethanol.  

Use of ethanol extracted from sweet sorghum in automobiles 
holds a great promise for reducing air pollution from Co2 and 
So2. Thus ethanol from sweet sorghum may be used as a non-
conventional energy source. Besides, sweet sorghum can also 
be used for development and utilization of cellulose. With this 
background the present experiment was planned to estimate 
the magnitude of genetic variability in the base population 
among important ethanol enhancing traits. 

2. MATERIAL METHOD: 

Variability was estimated among the 46 genotypes of sweet 
sorghum which was carried out at College farm, N. M. 
College of Agriculture, Navsari Agricultural University, 
Navsari during the kharif season of 2008. Variability among 
the traits such as juice extraction per cent, green cane yield, 
reducing sugars, Brix (%) at 60 DAS, Brix (%) at 50 per cent 

flowering, and non-reducing sugars were estimated. The 
determination of reducing sugar was carried out by using DNS 
method and data for different characters were subjected to 
analysis of variance commonly applicable to the Randomized 
Block Design 

3. RESULT AND DISCUSSION: 

Analysis of variance showed the highly significant differences 
among genotypes for all the characters under investigation 
indicating the presence of considerable amount of variability 
in the material (Table No.1). The wide range of phenotypic 
variation observed for brix percentage (%) at 60 DAS, brix 
percentage (%) at physiological maturity, brix percentage (%) 
at 50 per cent flowering, reducing sugars (%) at physiological 
maturity, non-reducing sugars (%) at physiological maturity, 
juice extraction per cent at physiological maturity, green cane 
yield at physiological maturity on an average of five plants 
(kg) indicates the feasibility of effective selection for these 
traits for ethanol production [3, 1, 9, 7]. 

Table No. 1 
Source d.

f.
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0 
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Very wide range of phenotypic character among 46 genotypes 
of sweet sorghum was observed for all the characters under 
study (Table No.2). Further, high heritability estimates 
obtained for all the characters studied suggested that selection 
for these traits will be effective, as they were least affected by 
the environment. High heritability result for green stalk yield 
was obtained by Sankarapandian [8] and Patankar [3]. The 
characters juice extraction per cent, reducing sugars, cane 
yield and grain yield showed high genetic advance as per cent 
of mean pointing out that these characters were controlled 
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mostly by additive gene action indicating that selection for 
these traits would be effective for ethanol production [8,3]. 
Genetic advance was moderate for non-reducing sugars 
indicating both additive and non-additive gene action; hence 
hybridization followed by selection would be proficient for 
developing new strains with improved vigor which ultimately 
enhance ethanol production capacity of crop. Moreover 
heritability estimates in conjunction with genetic advance 
were reliable for predicting the resultant effect for selecting 
the best individual [2]. 

Table No.2 

Characters 
Phenotypic 

Range 
General 

mean 
Heritability 

(%) 
GA % 

of mean 
B60  9.25 – 18.06 11.56 94.07 21.52 
B50 11.09 - 20.2 15.71 96.62 28.77 
BM 10.79 - 25.18 15.58 96.21 38.35 
JE 6.66 - 46.96 20.81 97.13 94.81 
RS 0.57 - 3.45 1.90 99.51 78.86 

NRS 5.01 -16.61 12.36 98.53 46.73 
GCY 0.08 - 0.5 0.25 92.37 76.42 

B60  
: Brix (%) at 60 DAS 

RS 
: Reducing sugar 

(%) 

B50 
: Brix (%) at 50 per 

cent flowering NRS 
: Non Reducing 

sugar (%) 

BM 
: Brix (%) at 

maturity GCY 
: Green cane yield 

per plant (kg) 

JE 
: Juice extraction per 

cent  
  

Note: All the characters were recorded at physiological maturity 
except for DF, B60 and B50 

 

 

High heritability coupled with high genetic advance were 
observed in juice extraction per cent, reducing sugars, cane 
yield and grain yield indicating that these traits were governed 
mostly by additive gene action, hence selection for these traits 
would be effective. Similar results were observed by 
Sankarapandian [8] for dry green stalk yield per plant, Rao 
and Patil [5] for grain yield. For grain yield and green cane 
yield similar results were obtained by Patankar [3]. 

High heritability coupled with low genetic advance were 
observed in brix percentage (%) at 60 DAS, brix percentage 
(%) at 50 per cent flowering, brix percentage (%) at 
physiological maturity, indicating the role of non-additive 

gene action, hence heterosis breeding would be effectual for 
these traits. 

As there is strong association among the ethanol producing 
characters and ethanol production [4], selection for this 
characters ultimately results in to strengthening of ethanol 
production capacities in Sweet Sorghum crop. 

REFERENCES:  

1]  Be lum VS Reddy, ;  Ramaiah ,  B. ;  Ashok Kumar,  A.  
and Sanjana  Reddy,  P (2007) .  Se lec t ion  of  re s torers  
and  var ie t i es  fo r  s ta lk  sugar  t ra i t s  in  sorghum .  An 
Open Access  Journal ,  pub.  ICRISAT . ,  5  (1 )  :1 -3 .  

2]  Johnson ,  H.  W. ;  Robinson ,  H.  F.  and  Comstock,  R.  
E . (1955) .  Genotypic  and phenotypic  cor re la t ion  in  
soybeans  and the i r  impl ica t ion  in  se lec t ion .  Agron.  
J . ,  47 :  477-483.  

3 ]  Pa tankar  A.  B.  (2003) .  Pa th  ana lys i s  and gene t ic  
d ive rs i ty  in  sweet  sorghum.  M.Sc .  thes i s  submi t t ed  
to  Mahatma Phule  kr i sh i  Vidyapee th ,  Rahur i ,  
Maharasht ra .  

4] Rani Ch. and Umakanth A.V. (2012). Genetic variation and trait 
inter- relationship in F1 hybrids of Sweet Sorghum . Journal of 
Tropical Agriculture 50(1-2): 80-83. 

5 ]  Rao,  D.  V.  N. ;  Reddy,  G. ;  Damodharan and  
Par thasa r thy,  (1971) .  Sc reening of  swee t  sorghum 
var ie t i es  fo r  sugar  p roduc t ion .  Sorghum 
Newsle t te rs ,  19  :  47 .  

6]  Rao ,  M.R.G.  and  Pa t i l ,  S .  J .  (1996) .  Var iab i l i ty  and  
corre la t ion  s tudies  in  F 2  popula t ion  of  khar i f  X 
rabi  crosses  o f  sorghum.  Karnataka  J .  Agr i l .  Sc i . ,  9  
(1 )  :  78-84.  

7]  Ratanava th i ,  C .  V. ;  Bi swass ,  P.  K. ;  Pa l lav i ,  M. ;  
Maheshwar i ,  M. ;  Vi jay  Kumar,  B .  S .  and  
See tharama,  N.  (2004) .Al te rna t ive  uses  of  sorghum-
Methods  and feas ib i l i ty :  Ind ian  Perspec t ive .  CFC 
and ICRISAT.  Pp.188-200.  

8 ]  Sankarapandian ,  R. ;  Ra ja ra th inam,  S.  and 
Muppidia th i ,  N.  (1996) .  Gene t ic  va r iabi l i ty,  
cor re la t ion  and  pa th  co-e ff ic ien t  ana lys i s  of  
j aggery  y ie ld  and  re la ted  a t t r ibu tes  in  swee t  
sorghum.  Madras  agric .  J . ,  83  (10)  :  628-631.  

9 ]  See tharama,  N.  and Prasad Rao ,  K.  E .  (1987) .  
Eva lua t ion  of  swee t -s ta lk  sorghum germplasm a t  
ICRISAT center  (Pa tancheru) .  Sorghum Newsle t t er,  
30  :  2 -3 .  

 


