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ABSTRACT 

Sweet sorghum unlike grain sorghum has potential to accumulate sugars in stalks similar to sugarcane. Short duration 
and lower water requirements of sweet sorghum are other advantages over sugarcane. Sorghum is usually grown in 
kharif and rabi seasons. As an energy crop, industry demands supply of green cane as raw material through out the year. 
Hence this agronomic study was conducted to determine suitable time of planting of sweet sorghum under the agro cli-
matic conditions prevailing in India, so that continuous supply of raw material is assured for factory operations through 
out the year, especially during the lean period of sugarcane crushing. Various physical and chemical characters of plant 
and stem juice were studied by taking up bimonthly plantings at four locations using 12 genotypes of sweet sorghum in 
the first year and quarterly plantings at four locations using 10 genotypes (8 genotypes common in both years) in the 
second year. Of the six plantings, planting during August and April were found to be not suitable for good sweet sor-
ghum yields, therefore, in the second year, four plantings were taken up i.e., June, October, December and February at 
six locations. The various attributes selected for observations include cane yield, percent brix of stem juice, percent 
juice extractability, percent total soluble sugars and reducing sugars in the stem juice. Highest green cane yield and 
percent juice extractability was observed in June planting in all genotypes followed by February, and December in both 
bimonthly and quarterly plantings. Juice extraction percentage was also highest in June plantings followed by October, 
April and December plantings. June plantings recorded highest percent brix followed by December and February plant-
ings in bimonthly plantings, while in quarterly planting, highest percent brix and total sugars in juice was observed in 
February planting followed by planting in June. 
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1. Introduction 

Sorghum tolerates drought relatively well, and it re-
sponds to adequate fertility and soil moisture with faster 
growth [1]. Many types of sorghum are suitable for grain 
and forage production [2], as well as alternative uses, 
such as energy, pulp for paper, food products and sugar 
or ethanol products [3,4]. According to World Energy 
Outlook (2008) [5], current energy supplies are unsus-
tainable from environmental, economic, and societal 
standpoints. In addition, it is projected that world energy 
demands will continue to expand by 45% from 2008 to 
2030, with an average rate of increase in 1.6% year–1. In 
2007, the inter governmental panel on climate change [6] 
released its fourth assessment report confirming that cli-
mate change is accelerating and if current trends continue, 
energy-related emissions of carbon dioxide (CO2) and 
other greenhouse gases will rise inexorably, pushing up 

average global temperature by as much as 6˚C in the long  
term. The alarming increase in pollution rates has drawn 
the attention of several countries towards bio-energy and 
the potential sources. The blending of 5% ethanol with 
petrol, demands the ethanol requirements in India by 400 
million litres annually. This will automatically increase 
the requirement of molasses for ethanol production. Sweet 
sorghum can be the best supplementary crop to sugar-
cane which requires minimum inputs and water. Thus to 
obtain self sufficiency it is essential to diversify the 
cropping pattern and introduce crops like sweet sorghum. 
Sweet sorghum like any other grain sorghum produces 
grain, in addition to the stalks which are rich in sucrose. 
The stalk yield and grain yield of sweet sorghum are in 
the range of 40 - 50 t/ha and 0.8 - 2 t/ha respectively. The 
sugar content in juice varies from 16% - 23% brix. Sweet 
sorghum juice mostly contains sucrose, glucose, and 
fructose sugars and such type of high sugar crop can be 
used to produce fuel alcohol [7].  *Corresponding author. 
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Sweet sorghum has drawn the attention of many coun-
tries because of many good characteristics like wide 
adaptability, drought resistance, water logging tolerance, 
saline-alkali resistance, high growth rate, rapid sugar 
accumulation with a high biomass yield and above all 
because of short duration and simple crop husbandry 
involved in its production compared to sugarcane [8]. 
Sweet sorghum can be cultivated in nearly all temperate 
and tropical climatic areas. The sweet sorghum crop can 
be grown on a low fertility soil on residual moisture 
where sugarcane cultivation is difficult. Hence, produc-
tion of alcohol from sweet sorghum juice may be profit-
able. It can be produced both from the juice of sweet 
sorghum as well as from grains [9]. Under subtropics and 
temperate environments, suitable sowing date received 
great attention [10-12]. 

In India sugarcane is available only for six months in a 
year, and rest of the year the machinery and factory per-
sonnel are kept idle, and in order to take up the factory 
operations throughout the year it is essential to introduce 
crops like sweet sorghum which can use the existing 
machinery for juice extraction and produce bio-ethanol 
[13]. This research work was carried out at widely di-
verse geographic locations in India to determine the 
suitable time of planting for maximisation of biomass, 
adaptability, yield potential, stalk quality and harvest 
sweet sorghum during lean period of sugarcane so that 
factory operations can be carried out throughout the year 
and produce bio-ethanol from sweet sorghum. 

2. Materials and Methods 

2.1. Genotypes, Treatments and Cultural  
Practices 

A two year field experiment was conducted at 4 different 
locations viz., Hyderabad, Akola, Rahuri and Parbhani. 
These locations were selected as sorghum and sugarcane 
are being traditionally cultivated and distilleries are also 
located in these places for the commercial use of sweet 
sorghum cane for ethanol production. The rain fall in the 
year ranges from May to October in all the above loca-
tions and twelve cultivars of sweet sorghum were grown at 
bimonthly intervals throughout the year (June, August, 
October, December, February and April) in the first year 
and 10 cultivars at quarterly intervals in the second year. 
The 12 genotypes include AKSSV 5, IS 8007, BJ 248, 
HES-04, Madhura, Wray, NSS-04, CSV 19SS, SSV-84, 
IS 20962, Keller and CSH 22 SS. These are genotypes 
from various locations in India and lines introduced from 
China (BJ-248 and HES-4) and America (Wray and Kel-
ler). In the second year 10 genotypes were studied which 
include NSS-04, CSH 22 SS, BJ 248, Madhura, Wray, 
CSV 19 SS, SSV-84, Keller, RSSV 47 and NSS 208. 
Eight genotypes were common in both the years of ex-
periment. 

In the first year the crop was sown 6 times in a year, in 
1st week of June, August, October, December, February 
and April. In the second year, crop was sown 4 times in a 
year, in the first week of June, October, December and 
February months. The crop was sown in a randomised 
block design with a spacing of 60 cm × 15 cm in three 
replications with 8 rows in each plot of 4 meter length. 
The soil was red, medium to light soil and field was irri-
gated immediately after sowing to ensure good germina-
tion and uniform crop stand and subsequent irrigations 
were given as per requirement. High soil moisture during 
later part of grain maturity may adversely influence juice 
brix. Hence care was taken to avoid irrigation 10 - 15 
days before harvest depending on ambient humidity and 
temperature. If there is rain during harvest stage, harvest 
was delayed for few days to eliminate the unfavorable 
influence of rain on juice brix. This was done by testing 
the juice brix before harvest. The precipitation and tem-
peratures were measured at each planting time and loca-
tion.  

Fertilization was done at the rate of 80 N:40 P2O5:30 
K2O Kg/ha, half of N and entire P2O5 and K2O as basal 
and the remaining nitrogen as topdressing at 30 days 
after germination. Plots were kept weed-free with chemical 
control and hand cultivation. The various agronomic prac- 
tices, fertilizer application etc, were followed as recom- 
mended for sorghum and timely crop protection meas- 
ures were taken up. 

2.2. Crop Measurements 

The crop growth period of sweet sorghum was four 
months, 120 days. In each planting, five plants were cho- 
sen randomly from each plot from the middle of 6 rows 
for data collection during the crop maturity stage, one or 
two days before 120 days of crop growth. The leaf was 
stripped and cane weight was recorded. These five plants 
were crushed on an electrically operated two-roller labo- 
ratory model cane crusher to estimate juice extractability 
and quality. Juice extraction percentage (JEP) was calcu- 
lated according to the equation: JEP = (Juice weight × 
100/stripped stalks weight).  

The juice yield (ton/ed) was calculated according to 
the following equation: 

Juice yield = (Stripped yield × juice extr.%)/100. 
The percent brix was recorded using hand held refrac-

tometer (Erma, Japan). The juice yield and juice recovery 
were recorded and percent juice extractability was de-
rived from the weight of the stem used for crushing. To-
tal sugars (TSS) present in the stem juice were estimated 
by phenol sulphuric acid method [14] and reducing su- 
gars (RSS) by 3,5-dinitro salicylic acid method [15].  

2.3. Statistical Analysis  

All the observations recorded in three replications from 
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different plantings and different locations in both the 
years. These were statistically analyzed using M. Stat C 
software. The data were analysed by two factors RBD, 
with genotypes as factor A and seasons as factor B. All 
the statistical tests were based on the methods reported 
by Snedecor and Cochran (1968) [16].  

3. Results 

3.1. Effects on Green Cane Yield 

The effect of planting time on mean green cane yield in 
bimonthly planting is presented in Figure 1. The data on 
green cane yield (Kg/plant) in different genotypes during 
six planting times was presented in Table 1. Significant 
effect was recorded for green cane yield in different 

planting dates in both the experiments (bimonthly and 
quarterly planting). There is no difference for the quality 
characters in different planting times among locations. 
The average rainfall (mm) of the year during bimonthly 
planting was 108.36 (Akola), 135.76 (Rahuri), 143 (Hy-
derabad) and 177 (Parbhani) and during quarterly plant-
ing rainfall (mm) recorded was 60.77 (Rahuri), 105.6 
(Akola), 132.35 (Parbhani) and 165.77 (Hyderabad). The 
variation for maximum and minimum temperatures at 
different locations was not significantly different. The 
maximum temperature was recorded in the month of 
May (41˚C) and Minimum temperature was recorded in 
the month of December (10˚C). The crop was grown 
with minimum irrigations (1 - 2) in Kharif (June planting) 
and in October, December and February, the crop was  

 

Figure 1. Effect of time of planting (bimonthly) on the green cane yield in Sweet sorghum genotypes. 

Table 1. Effect of planting time on green cane yield (Kg/Plant) in bimonthly planting. 

Month of Planting 

June August October December February April Mean S. No. Genotype 

Green Cane Yield (Kg/Plant) 

1 AKSSV 16 0.644 0.362 0.352 0.442 0.8 0.214 0.469 

2 IS 8007 0.575 0.445` 0.651 0.955 0.594 0.357 0.596 

3 BJ 248 0.499 0.477 0.558 0.843 1.16 0.633 0.695 

4 HES 04 0.56 0.524 0.492 0.517 0.492 0.386 0.495 

5 MADHURA 0.75 0.439 0.534 0.677 0.339 0.229 0.495 

6 WRAY 0.55 0.287 1.057 0.624 0.677 0.964 0.693 

7 NSS 04 1.03 0.556 0.63 0.516 0.5 0.327 0.593 

8 CSV 19SS 0.82 0.822 0.42 0.922 0.688 0.328 0.667 

9 SSV 84 0.948 0.478 0.521 0.523 0.482 0.453 0.5675 

10 IS 20962 0.56 0.435 0.446 0.469 0.251 0.518 0.4465 

11 Keller 0.695 0.346 0.918 1.24 0.447 0.5 0.691 

12 CSH 22 SS 0.673 0.615 0.365 0.626 0.769 0.729 0.6295 

 Mean 0.692 0.482 0.579 0.696 0.6 0.47  

 C. V. 49.05       
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grown with irrigations (4 - 6) as and when required. The 
green cane yield of different genotypes during different 
seasons was in the range of 0.214 Kg/plant (AKSSV-16, 
April plantings) to 1.24 Kg/plant (Keller, December 
plantings). Among the different genotypes Keller, Wray, 
BJ-248 and NSS-04 showed high mean green cane yield 
(Kg/plant). In most of the genotypes August and April 
plantings recorded lowest green cane yield (Kg/plant), 
while February, December, June and October plantings 
recorded higher green cane yields (Kg/plant). 

The effect of planting date on green cane yield in 
quarterly plantings was presented in Table 2. Highest 
green cane was observed in June planting in all geno- 
types followed by February, December and October. 
CSH 22 SS has yielded highest green cane (0.423 
Kg/plant) followed by RSSV 47 (0.401 Kg/plant). SSV 
84 (Check) yielded 0.400 Kg/plant. It was confirmed that 
June and February plantings yielded higher green cane. 
For continuous supply even October planting can also be 
taken up. 

3.2. Grain Yield 

The influence of different date of plantings on grain yield 
is presented in Table 3. Maximum grain Yield was re-
corded in the hybrid CSH 22 SS during June plantings 
(2083 Kg/ha), while minimum grain Yield was recorded 
in IS-20962 during February plantings (120 Kg/ha). In all 
the genotypes highest grain yields were recorded during 
June plantings. Of all the genotypes CSH 22 SS, HES-04, 
NSS-04 and SSV-84 recorded highest mean grain yield 
compared to other genotypes. Since the green cane yield, 
juice extractability and total sugars were important pa-
rameters to be considered, grain yield was given less 
attention. 

3.3. Percent Juice Extractability 

The effect of planting date on percent juice extractability 
in bimonthly plantings is presented in Table 4. Highest 
percent juice extractability was recorded in Wray (37.3%) 
in June plantings followed by AKSSV-16 (34.91%) and 
CSH 22SS (34.7%) also during June plantings. Percent 
Juice extractability varied from 22.88 (NSS-04, Decem-
ber Plantings) to 37.30% (Wray, June plantings). The 
various genotypes recorded highest percent juice extrac-
tability during June plantings except for BJ-248 (October 
planting), Madhura (December planting), CSV 19SS (Feb-
ruary planting) and SSV-84 (October planting). 

Table 2. Effect of planting time on green cane yield (Kg/plant) 
in quarterly planting. 

Time of Planting 
S. No. Genotype

June October December February Mean

1 NSS 04 0.331 0.299 0.279 0.306 0.281

2 CSH 22 SS 0.423 0.154 0.208 0.289 0.269

3 NSS 208 0.269 0.124 0.263 0.326 0.245

4 Wray 0.304 0.168 0.311 0.341 0.281

5 Kellar 0.302 0.237 0.306 0.368 0.303

6 BJ 248 0.314 0.195 0.214 0.283 0.252

7 CSV 19SS 0.372 0.226 0.245 0.262 0.276

8 RSSV 47 0.401 0.228 0.303 0.318 0.313

9 Madhura 0.355 0.215 0.198 0.252 0.255

10 SSV 84 0.400 0.155 0. 233 0.311 0.277

C. V. (%) 2.63 

S. E 0.58 

CD. (0.05) 1.19 
 

Table 3. Effect of planting time on grain yield (Kg/ha) in bimonthly planting. 

Time of Planting 
S. No. Genotype 

June August October December February April Mean 

1 AKSSV 16 694 412 412 136 459 360 412 

2 IS 8007 1408 1040 304 239 426 470 648 

3 BJ 248 1543 830 295 165 462 350 608 

4 HES 04 1793 833 833 586 536 420 834 

5 Madhura 1640 800 337 207 493 450 655 

6 Wray 732 560 422 292 219 310 423 

7 NSS 04 1736 1080 329 213 520 610 748 

8 CSV 19SS 732 540 674 412 219 570 525 

9 SSV 84 1466 1060 507 369 439 560 734 

10 IS 20962 385 380 323 203 120 210 270 

11 Keller 994 500 350 163 209 270 401 

12 CSH 22SS 2083 950 507 673 1050 1050 1052 

13 Mean 1267 749 741 441 305 429 469 
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Table 4. Effect of planting time on percent juice extractability in bimonthly planting. 

Time of Planting 
S. No. Genotype 

June August October December February April Mean 

1 AKSSV 16 34.928 24.702 33.275 27.497 26.615 25.467 28.747 

2 IS 8007 35.580 28.580 30.855 30.555 28.458 34.280 31.385 

3 BJ 248 33.670 29.198 33.825 29.718 26.180 30.668 30.543 

4 HES 04 32.592 28.822 24.185 29.983 26.143 28.352 28.346 

5 Madhura 30.838 30.383 32.107 32.560 28.278 28.777 30.491 

6 WRAY 37.300 30.383 32.462 29.437 36.412 31.383 32.896 

7 NSS 04 33.132 26.700 29.273 22.882 27.715 32.137 28.640 

8 CSV 19SS 31.678 26.612 30.737 31.820 32.777 32.372 30.999 

9 SSV 84 30.073 27.173 33.480 31.407 26.490 30.415 29.840 

10 IS 20962 29.947 24.127 23.892 26.543 26.272 30.265 26.841 

11 Keller 32.938 28.865 30.782 30.555 32.273 29.655 30.845 

12 CSH 22 SS 34.695 30.457 33.147 31.753 27.412 32.580 31.674 

 Mean 33.11 28.00 30.67 29.56 28.75 30.53  

C. V.  18.6       

 
The effect of planting date on percent juice extracta-

bility in quarterly plantings was presented in Table 5. 
Percent extractability is the key factor for the overall 
juice yield of any genotype. The percent juice extracta-
bility was observed to be highest in June planting fol-
lowed by February, December and October planting 
dates. NSS 208 showed highest extractability (41.5%) in 
December planting followed by CSV 19SS (39.4%) in 
February planting. NSS 208 and Madhura performed 
superior at all four times of planting for extractability. 

Table 5. Effect of planting time on percent juice extracta-
bility in quarterly planting. 

Time of Planting 
S. No. Genotype 

June October December February Mean

1 NSS 04 33.4 28.3 26.6 28.5 29.2

2 CSH 22SS 23.2 21.1 20.3 23.9 22.1

3 NSS 208 32.4 22.2 41.5 37.9 33.5

4 Wray 35.9 21.8 28.4 30.6 29.2

5 Kellar 33.3 24.7 32.0 30.6 30.1

6 BJ 248 33.4 25.6 31.1 23.3 28.4

7 CSV 19SS 34.1 24.6 30.9 39.4 32.2

8 RSSV 47 35.1 29.4 29.3 32.9 31.7

9 Madhura 34.2 29.5 33.1 35.0 32.9

10 SSV 84 34.1 21.1 28.5 36.2 29.9

C. V. (%) 10.9 

S. E 2.4 

CD. (0.05) 4.8 

3.4. Brix 

Percent brix varied from 12.7 (HES-04, August plantings) 
to 20.3 (Keller, June plantings). Of the various genotypes 
highest mean brix values were recorded in Keller fol-
lowed by Wray and BJ-248. Of the various planting dates 
June plantings recorded highest percent brix. Percent brix 
was found to be higher during December, February and 
April plantings compared to August and October plant-
ings. 

The effect of planting time in quarterly plantings on 
brix percent was given in Table 6. Keller recorded high-  

Table 6. Effect of planting date on percent brix in quarterly 
planting. 

Time of Planting 
S. No. Genotype

June October December February Mean

1 NSS 04 17.2 16.6 15.6 16.5 16.5

2 CSH 22SS 14.5 15.9 14.1 15.4 14.9

3 NSS 208 16.5 9.9 16.1 17.8 15.1

4 Wray 18.6 13.4 17.9 20.8 17.7

5 Kellar 18.1 18.8 19.6 20.1 19.1

6 BJ 248 17.5 18.3 18.2 18.3 18.1

7 CSV 19SS 16.3 17.1 15.6 19.6 17.1

8 RSSV 47 16.4 16.7 17.6 18.7 17.4

9 Madhura 15.9 16.5 15.5 17.7 16.4

10 SSV 84 16.2 11.6 15.4 16.8 14.9

C. V. (%) 7.7 

S. E 0.8 

CD. (0.05) 1.7 
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est percent brix followed by the genotype BJ 248. Other 
genotypes Wray, CSV 19 SS and RSSV 47 also recorded 
good brix percent over check variety SSV 84. Highest 
juice brix percent was observed in February planting 
followed by June planting. 

3.5. Total Soluble Sugars 

The influence of date of plantings on percent total solu-
ble sugars in bimonthly plantings is presented in Table 7. 
Of the various planting dates December plantings have 
recorded highest percent total soluble sugars in various 
genotypes except for Wray, Keller and BJ-248 (October 
planting), HES-04 (February plantings) and CSH 22 SS 
(June plantings). Highest percent total soluble sugars 
were observed in Keller (19.028) followed by Wray 
(18.15) and BJ-248 (17.93) in October plantings. 

The effect of planting date on the percent total sugars 
in quarterly plantings was presented in Table 8. In Feb-
ruary planting the total sugars percent was highest fol-
lowed by June planting. Keller recorded highest mean 
total sugar percent (17.68%) followed by Wray and BJ 
248 (16.47%) respectively. The other genotypes that 
showed superior performance over the Check variety 
SSV 84 (15.07%) were CSV 19 SS (15.88%), RSSV 47 
(15.87%), Madhura (15.49%) and NSS 04 (15.48%) re-
spectively. 

3.6. Reducing Sugars 

The influence of date of planting on percent reducing 
sugars in bimonthly plantings is presented in Table 9. 
Percent reducing sugars varied from 0.873 (Madhura, 
February plantings) to 2.165 (SSV-84, June plantings). 
Of the various genotypes lowest mean percent reducing  

sugars was recorded in Keller (1.134) followed by Mad-
hura. In most of the genotypes February plantings re-
corded lowest percent reducing sugars. 

4. Discussion 

Of all the genotypes Wray, Keller, CSH 22SS and CSV 
19SS were found to be superior with high biomass, high 
juice extractability, high brix and moderate grain yield 
plant–1. Of the six sowings June, October, December and 
February sowings showed better performance compared 
to other sowings. The infestation by various key pests 
was found to be low in June planting and higher suscep-
tibility to pests was recorded with delay in planting. De-
cember plantings cannot be recommended due to heavy 
frost at the time of sowing. Poor performance was re-
corded during August and April plantings due to shoot 
fly infestation and high temperatures respectively.  

Performance of sweet sorghum varies under different 
environmental conditions. This study was conducted to 
determine the optimum time of sowing, throughout the 
year at various locations to increase number of days of 
factory operation. The various attributes of sweet sor-
ghum as a bio energy crop is cane yield, juice yield and 
total sugars. There is a significant influence of planting 
time on green cane yield. Highest green cane yield was 
reported in Keller during December plantings. Devani & 
Blanco [17] reported a similar higher stalk yields in 29th 
November sowings in field trials at Monte Redno Tu-
cuman in C. V. Roma. Hipp et al. [18] related these dif-
ferences in Stem yield from different planting dates to 
difference in solar radiation received by plants. Accord-
ing to them cane yield was linearly related to radiation 
received during fruiting. There was a significant  

Table 7. Effect of planting time on percent total soluble sugars in bimonthly planting. 

Time of Planting 
S. No. Genotype 

June August October December February April Mean 

1 AKSSV 16 14.600 11.828 12.847 15.035 12.950 12.640 13.32 

2 IS 8007 16.420 11.188 16.427 18.268 14.813 15.175 15.38 

3 BJ 248 15.555 12.098 17.933 15.440 16.000 15.332 15.39 

4 HES 04 12.737 11.820 12.887 14.730 15.715 13.438 13.56 

5 Madhura 14.245 11.355 12.300 15.000 14.435 14.040 13.56 

6 Wray 17.072 13.835 18.152 18.003 15.882 17.115 16.68 

7 NSS 04 14.395 10.998 13.037 17.698 15.173 14.595 14.32 

8 CSV 19 SS 16.448 12.075 12.725 16.595 15.522 15.120 14.75 

9 SSV 84 13.923 12.392 12.270 16.728 16.310 15.105 14.46 

10 IS 20962 15.413 12.065 14.190 15.440 13.275 14.600 14.16 

11 Keller 16.955 14.310 19.028 17.282 17.845 18.105 17.25 

12 CSH 22SS 17.105 11.600 11.450 13.527 13.205 13.275 13.36 

C. V.  18.07       
 

Copyright © 2012 SciRes.                                                                                 JSBS 



C. V. RATNAVATHI  ET  AL. 7

 
Table 8. Effect of planting date on percent total soluble 
sugars in quarterly planting. 

Time of Planting 
S. No. Genotype 

June October December February Mean

1 NSS 04 16.34 15.10 15.22 15.28 15.48

2 CSH 22SS 13.17 13.29 14.31 13.43 13.55

3 NSS 208 15.17 9.18 15.83 14.88 13.77

4 Wray 17.95 12.47 17.23 18.28 16.48

5 Kellar 17.74 16.92 18.10 17.96 17.68

6 BJ 248 16.46 15.96 15.29 16.16 16.47

7 CSV 19SS 14.70 15.30 16.02 17.52 15.88

8 RSSV 47 14.86 15.03 16.86 16.74 15.87

9 Madhura 15.46 15.17 16.00 15.35 15.49

10 SSV 84 15.41 10.36 15.47 15.04 15.07

C. V. (%) 9.89 

S. E 1.13 

CD. (0.05) 2.35 

 
influence of interaction of genotype and date of planting 
on percent juice extractability. 

Significant genotype × date of planting interaction was 
absent for brix, percent total soluble sugars and percent 
reducing sugars. Absence of this interaction shows that 
they are varietal characters and are less influenced by 
environment. However there is a significant influence of 
date of planting on brix and percent total soluble sugars. 
The percent brix was found to be highest in June plant-
ings followed by October, December and February plant- 
ings. On the contrary, Broadhead [19] reported that brix 

was not affected by planting date. In contrast to the 
above results Almodares et al. [10] recorded a higher 
brix in cultivars planted on May 1 than June 1 in Iran. 
This difference in performance may be due to difference 
in climatic conditions. Most of the cultivars recorded 
highest percent total soluble sugars during October plant- 
ings. Naoyuki et al. [20] reported that the stem and total 
sugar yield during dry season was about 60% and 75% 
respectively with that of rainy season. 

Most of the genotypes had lowest percent of reducing 
sugars during February planting compared to the June 
planting. This indicated that the invertase activity and 
inversion of sugars had certainly had the influence of 
temperature in addition to the genotypic variation that 
already exists. Ya Li Zhao et al. [21] reported that total 
Calculated Ethanol Yield (CEY) from the carbohydrates 
increased with time after anthesis and with crop cycle 
length, ranging between 4867 and 13,032 L/ha on 40 
DAA during the two years. It is also mentioned that the 
effects of each factor of year, harvest time, and genotype 
on biomass, carbohydrates yield, and CEY are highly 
significant. The interaction of genotype with year (envi-
ronment) had significant effects on the total CEY. They 
recommended beginning the harvest of sweet sorghum 
upon the early maturity of the cultivars from around 20 
DAA and this will result in a harvest period of around 
two months until grain maturity of the late cultivars for 
ethanol production in North China. In a similar study by 
Almodares et al. [22], the relationships have linear and 
positive responses which indicate that as the plant grows, 
there are more leaves, more photosynthesis (NAR), and 
more growth (RGR and CGR) which increase sucrose

Table 9. Effect of planting time on percent reducing sugars in bimonthly planting. 

Time of Planting 
S. No. Genotype 

June August October December February April Mean 

1 AKSSV 16 1.312 1.287 1.788 2.235 1.407 1.578 1.601 

2 IS 8007 2.057 2.175 2.293 1.603 1.740 1.852 1.954 

3 BJ 248 1.293 1.308 1.465 1.222 1.440 1.415 1.357 

4 HES 04 2.030 1.715 1.897 1.938 1.250 1.763 1.765 

5 Madhura 1.465 1.393 1.275 1.260 0.873 1.478 1.290 

6 Wray 1.050 1.490 1.735 1.358 1.410 1.173 1.369 

7 NSS 04 1.155 1.528 1.070 1.812 1.377 1.557 1.417 

8 CSV 19SS 1.613 1.357 1.102 1.665 1.207 1.725 1.445 

9 SSV 84 2.615 2.015 1.920 1.513 1.458 1.867 1.898 

10 IS 20962 2.445 2.018 1.728 1.765 1.705 1.895 1.926 

11 Keller 1.323 1.070 1.275 1.100 1.052 0.983 1.134 

12 CSH 22 SS 2.250 2.200 1.760 1.872 1.613 1.807 1.917 

C. V  11.97       
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content in the stem. The results showed as sweet sor-
ghum cultivars and lines grow, LAI, NAR and RGR will 
be increased. As a result, the amount of sucrose increased 
while the amount of invert sugar (glucose, fructose, mal-
tose and xylose) decreased. The results indicate that the 
time of harvesting sweet sorghum, cultivars and lines is 
dependent on the purpose of planting. They also reported 
that if the purpose of planting is to produce crystal sugar, 
it is suggested to harvest sweet sorghum cultivars and 
lines at hard dough-post maturity stage when plants had 
the highest sucrose and lowest invert sugars, since invert 
sugars influence crystallization. Harvesting sweet sorghum 
cultivars and lines at other growth stages are more suit-
able for liquid sugar production. 

Thus we conclude that under the Indian conditions the 
factory requirements can be met through out the year as 
four sowings are found to be optimum i.e., June, October, 
December and February. However December plantings 
are suitable in sugarcane growing areas where night tem- 
peratures are above 20˚C. Of all the genotypes Wray, 
Keller, CSV 19SS and NSS-04 showed better perform-
ance compared to others.  
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