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Abstract 
A field experiment was conducted to study the ‘Effect of genotypes and phenological stages on green cane 
yield, brix and juice yield in sweet sorghum’. The genotype RSSV-167 produced significantly highest green 
cane yield and juice yield while Urja recorded high brix among the genotypes studied. In the phonological 
stages, the maximum green cane yield and juice yield was recorded at dough stage than flowering and 
physiological maturity. In respect of brix, maximum brix was recorded at physiological maturity than flowering 
and dough stage. The interaction indicated that the genotype RSSV-167 produced higher green cane yield 
and juice yield at dough stage than the rest of phenological stages. With reference to brix, Urja exhibited 
high brix at physiological maturity than the rest of phenological stages and genotypes.  
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Introduction 
Bio-fuels are gaining importance ever since fossil fuel 
prices began skyrocketing due to geopolitical issues and 
also the growing concerns all over about environmental 
pollution (Anonymous, 2009). Considering these issues, 
various developed and developing countries are 
formulating policies for mandatory blending of ethanol 
resulting in a huge demand for raw materials for 
producing bio-fuels (Li Dajue, 1997). Sweet sorghum is a 
dry land crops and is known to have high water use 
efficiency. A research result on producing ethanol from 
the juice of stalk of sweet sorghum is encouraging 
(Anonymous, 2011). It is possible to utilize sweet 
sorghum comprehensively, because of sweet sorghum is 
quality crop with production of both sugar or alcohol and 
grain and there is no contradiction between both of them, 
as only till the maturity of the grain, can the content of 
sugar in the stalk reaches the highest value. Though the 
comprehensive utilization of sweet sorghum and 
methane manure returning to field, it could form a regular 
circulation pattern of sweet sorghum ecological 
agriculture and thus to achieve the self sufficiency of 
energy source and common development of agriculture 
(Anonymous, 2011). 
 
The phenological stages of sweet sorghum by  
Stocks et al. (1957) are boot, flowering, dough and 
physiological maturity. Brix was found to be increased 
with the advancement of phenological stages of sweet 
sorghum. Brix value was increased from 6.7% (boot 
stage) to 16.5% during physiological maturity.  
The brix value increased from flowering to maturity may 
be attributed to reduce water content in the stem  
(Bapat et al., 1986). Physiological maturity is the stage at 
which higher brix was recorded (16.5%).  
 

 
The higher brix value at physiological maturity indicates 
more accumulation of TSS in the stalk which has been 
reflected in total sugars. Dynamics of sugar content in 
stalk was studied by Repe (2012) and in her study she 
reported that brix was found to be increased with 
advancement from 6.7% (boot), 8.9% (flowering), 13.4% 
(dough) to 16.5% (physiological maturity).  
 
The accumulation of sugar in the stalk of sweet sorghum 
begins after vegetative growth stages turning to 
reproductive growth stages. The sugar accumulation in 
the stalk increases with maturity of the crop. Therefore, 
the present study entitled ‘Effect of genotypes and 
phenological stages on green cane yield, brix and juice 
yield in sweet sorghum’ was undertaken at All India  
Coordinated Sorghum Improvement Project, MPKV, 
Rahuri during kharif 2010.   
   
Materials and methods 
Study location: The study was undertaken during kharif 
2010 at All India Coordinated Sorghum Improvement 
Project, Mahatma Phule Krishi Vidyapeeth, Rahuri 
(Maharashtra).  
 
Experimental design: The experiment was laid out in split 
plot design with 12 genotypes (main treatment), 3 
phenological stages (sub-treatment) and replicated in 3 
times. The gross and net plot size were 4 x 3.6 m and 
3.4 x 2.4 m respectively. The trial was sown on  
25th June, 2010 with spacing of 60 x 15 cm and the 
fertilizer at the rate of 100:50:0 NPK kg/ha respectively. 
The green cane yield, brix and juice yield was recorded 
at phenological stages viz., flowering, dough and 
physiological maturity.  
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The juice from cane was extracted by using mini crusher 
and was analyzed for brix. Brix was recorded with hand 
refractometer. The split plot design was used for analysis 
for green cane yield and juice yield and analysis of 
variance was adapted as per the procedure was given by 
Panse and Sukhatme (1985). 
 
Results and discussion  
Effect of genotypes: The differences in green cane yield, 
brix and juice yield due to different genotypes were found 
statistically significant (Table 1). The genotype  
RSSV-167 (49.4 t/ha) and RSSV-138 (44.6 t/ha) 
produced significantly higher green cane yield than the 
check RSSV-9 (39.9 t/ha). The findings are comparable 
with Channappagoudar et al. (2007) who reported that 
there were genetically differences for green cane yield in 
the range of 22.02 to 46.5 t/ha. The genotype Urja 
exhibited significantly more brix (16.3%) than the check 
RSSV-9 (15.2%). The genotype RSSV-167 (14981 L/ha) 
and RSSV-138 (13352 L/ha) produced significantly 
higher juice yield over RSSV-9 (11502 L/ha). Ratnavati 
et al. (2003) reported that there were genotypic 
differences for juice yield and brix in their study. 
  
Effect of phenological stages: The green cane yield, brix 
and juice yield variation due to different phenological 
stages were found statistically significant (Table 1).  
The result revealed significantly higher green cane yield 
(37.9 t/ha) produced at dough stage than flowering  
(30.9 t/ha) and physiological maturity stage (35.0 t/ha). 
Brix value increased from flowering to physiological 
maturity which may be attributed to reduce water content 
in the stem. Jadhav et al. (1994) also confirmed wide 
variations in brix among the genotypes. The higher brix 
at physiological maturity indicates more accumulation of 
total soluble sugar in the stem at maturity. 

 
In the present investigation, higher brix (19.4%) was 
recorded at physiological maturity stage which was 
significantly superior over the flowering and physiological 
maturity stages. Significantly higher juice yield was 
recorded at dough stage (11121 L/ha) than the rest of 
phenological stages. 
 
Interaction effect of genotypes and phenological stages: 
The interaction between genotypes and phenological 
stages was found significant in green cane yield, brix and 
juice yield. The interaction effects revealed that, the 
genotype RSSV-167 (53.5 t/ha) at dough stage and 
RSSV-167 at physiological maturity stage (49.9 t/ha) 
produced significantly higher green cane yield than rest 
of the phenological stages and genotypes (Table 2). 
Physiological maturity is the stage at which higher value 
of brix were obtained (Anonymus, 1994). In the present 
investigation, the genotype Urja (21%) recorded 
significantly higher brix at physiological maturity than rest 
of genotypes and phenological stages. The genotype 
RSSV-167 at dough stage (16039 L/ha) and at 
physiological maturity stage (15255 L/ha) recorded 
significantly higher juice yield than the rest of genotypes 
and phenological stages.  
 
Conclusion 
The genotype RAASV-167 produced high green cane 
yield and juice yield while Urja recorded high brix among 
the genotypes studied. Therefore, these genotypes could 
be utilized in breeding programme for high green cane 
yield coupled with more brix. Phenological studies 
revealed that, the maximum sugar was observed at 
physiological maturity than flowering and dough stages. 
Hence, harvesting of sweet sorghum could be done at 
physiological maturity. 
 

Table 1. Green cane yield, brix, and juice yield of sweet sorghum as influenced by genotypes and phenological stages. 
A. Genotypes  Green cane yield ( t/ha) Brix (%) Juice yield (L/ha) 
 A1. SPV 422 24.5 14.9 7686 
A2. NTJ 2 28.2 14.5 8307 
A3. SP 4487-3 33.1 15.4 9520 
A4. SP 4511-3 35.1 15.7 9456 
A5. SP 4484-2 36.5 14.3 10317 
A6. SP 4495 30.2 15.8 8374 
A7. PA-27 27.8 14.9 7576 
A8. RSSV-106 41.8 14.7 11976 
A9. RSSV-138 44.6 15.2 13352 
A10. RSSV- 167 49.4 13.9 14981 
A11. Urja 24.2 16.3 7449 
A12. RSSV-9( C ) 39.9 15.2 11502 
SE + 1.44 0.29 475 
CD at 5% 4.25 0.87 1393 
CV% 12.6 5.9 14.2 
B. Phenological  stages 
B1. Flowering 30.9 9.9 9015 
B2.Dough Stage  37.9 15.9 11121 
B3.Physiological  maturity  35.0 19.4 9988 
SE+ 0.49 0.12 164 
CD at 5% 1.40 0.34 468 
CV% 8.5 4.7 9.8 
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Table 2. Interaction effect of genotypes and phenological stages on green cane yield, brix and juice yield in sweet sorghum. 
Genotypes*  Phenological stages   Green cane yield (t/ha) Brix (%) Juice yield (L/ha) 
SPV422 x Flowering  21.5 9.4 6876 
               x Dough 27.1 16.3 8485 
               x Physiological maturity 25.1 19.3 7697 
 NTJ2    x  Flowering  23.3 9.1 6766 
               x Dough 32.7 15.4 6678 
               x Physiological maturity 28.5 19.0 8456 
SP4487-3 x Flowering  28.3 9.7 7778 
                  x Dough 37.2 16.6 10906 
                  x Physiological maturity 33.8 20.0 9873 
SP4511-3  x Flowering  33.4 12.3 9004 
                  x Dough 37.1 15.5 9971 
                  x Physiological maturity 34.7 19.2 9391 
SP4484-2  x Flowering  32.2 8.7 9350 
                  x Dough 40.6 16.8 12079 
                  x Physiological maturity 36.7 17.3 9522 
SP4495    x Flowering  25.7 10.8 7101 
                 x Dough 34.3 16.3 9392 
                 x Physiological maturity 30.5 20.4 8632 
PA 27      x  Flowering  25.3 8.8 7040 
                x  Dough 31.0 15.2 8416 
                x  Physiological maturity 27.0 20.8 7272 
RSSV-106 x Flowering  37.2 8.8 10943 
                  x  Dough 47.4 16.0 13789 
                  x  Physiological maturity 40.9 19.3 11196 
RSSV-138 x Flowering  41.8 11.1 12290 
                 x Dough 43.2 15.3 13356 
                 x Physiological maturity 48.8 19.1 14410 
RSSV-167 x Flowering  44.6 10.2 13651 
                  x Dough 53.5 15.4 16039 
                  x Physiological maturity 49.9 20.0 15255 
Urja           x Flowering  22.3 10.3 6929 
                 x Dough 25.8 17.5 8191 
                 x Physiological maturity 24.5 21.0 7227 
RSSV-9    x Flowering  35.6 11.3 10445 
                 x Dough 44.7 15.6 13140 
                 x Physiological maturity 39.6 18.9 10922 
Overall mean 34.6 15.1 10041 
SE+  1.70 0.41 570 
CD at 5% 4.80 1.17 1620 
SE+  2.00 0.45 665 
CD at 5% 5.80 1.29 1920 


