
Evaluation of grain quality in specialty sorghum grown in kharif and rabi 
seasons 19-20 

CV Ratnavathi, R Venkateswarlu and VM Malathi 
Biochemistry, ICAR-IIMR, Hyderabad 

 
A total of fourteen coloured sorghum genotypes grown under two locations Akola and Dharwad 
during kharif and three locations viz., Rahuri, Bijapur and Hagari during rabi season were evaluated 
for the grain quality along with two checks (CSV 20 and Paiyur 2). The quality parameters evaluated 
are total percent starch content, total percent protein and total percent tannins. The genotypes 
were evaluated in three replications and statistically analyzed data are presented in Table-1 and 
Table-2. 

During the kharif season, the mean highest percent starch is present in genotype SPV 2820 and 
mean lowest percent starch is present in SPV 2821 for two locations. Five genotypes, SPV 2816, SPV 
2822, SPV 2620, CSV 17, are superior to Paiyur -2 check in addition to SPV 2820 and another five 
genotypes SPV 2627, SPV 2727, SPV 2817, SPV 2628, SPV 2823 are also superior to the check CSV 20 
in Kharif season. 

With regard to mean protein percent, SPV2817 has the lowest mean percent protein (10.07%), while 
SPV 2628 showed highest mean percent protein (14.66%). Nine genotypes, SPV 2628, SPV 2620, SPV 
2820, SPV 2821, SPV 2823, SPV 2816, SPV 2629, SPV 2727, and CSV 17 are superior to the check 
Paiyur-2. Three genotypes SPV 2822, SPV 2819, and SPV 2627 are superior to the check variety CSV 
20 in mean protein content of two locations. All genotypes are having protein above 10%.  

Percent tannins range from 0.161 in SPV 2818 to 5.263%  catechin Equivalents in SPV 2627. Sorghum 
genotypes with tannins up to 2% are considered to be safe for bird feed and up to 3-4% are 
considered as safe for human and ruminant consumption. The check CSV 20 is having 0.182%, the 
other check Paiyur 2 is having 1.084 % tannins.  Ten genotypes with less than 1% tannins are SPV 
2817, SPV 2819, SPV 2620, SPV 2628, SPV 2727, CSV 17, SPV 2820, SPV 2628, SPV 2816 and SPV 2821 
and these genotypes are considered suitable for human and bird consumption. The genotypes SPV 
2822, Paiyur-2, and SPV 2629 are having tannins below 2% and these genotypes are suitable for 
animal feed. The genotype SPV 2627 is having highest tannin concentration and cannot be used for 
bird feed. However, since it contains high antioxidant activity and useful for human consumption.   

During rabi season, fifteen advanced varieties were evaluated along with two check genotypes CSV 
17 and CSV 20 in three locations Viz., Rahuri, Bijapur and hagari. The mean percent starch ranges 
from 64.62 (SPV 2626) to 70.91 (CSV 17). Six genotypes were superior to check genotype CSV 20 in 
mean starch content and they are SPV 2613, SPV 2634, SPV 2612, SPV 2723, and SPV 2724. The 
mean percent protein varied from 9.53 in CSV 20 to 11.74 in SPV 2628. Ten genotypes SPV 2628, SPV 
2722, SPV 2613, SPV 2625, SPV 2614, SPV 2723, SPV 2624, SPV 2730, SPV 2626 and SPV 2724 were 
superior to check genotypes in protein content. The mean tannin content varied from 0.096 % in SPV 
2634 to 6.405 % in SPV 2627. In three genotypes the tannin content is higher, more than 1%, SPV 
2624 (3.07%), SPV 2612(2.38%), SPV 2629 (1.53%). Higher content of tannins reflect in higher 
antioxidant activity in coloured sorghums. However it depends on the type of tannins present. The 



Table-1 Evaluation of grain quality in specialty sorghums Kharif 20-21 

  
Starch % 

   
Protein % 

   
CE/Tanins % 

                                          
Sl. 

 
AKOLA   DHARWAD    Average  AKOLA   DHARWAD    Average  AKOLA   DHARWAD    Average  

No Entry   R   
 

  R   R   R   R   R   R   R 
1 SPV 2820 73.82 8 75.59 1 74.71 1 12.77 3 13.21 2 12.99 3 0.240 10 0.318 10 0.279 9 
2 SPV 2822 73.81 9 73.22 3 73.51 3 11.15 12 11.52 10 11.34 11 1.401 4 1.223 5 1.312 4 
3 SPV 2620 75.38 6 71.45 5 73.42 4 13.40 2 12.94 3 13.17 2 0.164 14 0.309 11 0.237 12 
4 SPV 2818 65.89 16 70.35 7 68.12 15 8.94 15 11.52 10 10.23 15 0.146 15 0.176 15 0.161 16 
5 SPV 2628 72.84 11 68.08 8 70.46 10 15.67 1 13.65 1 14.66 1 0.208 12 0.373 7 0.290 8 
6 SPV 2817 76.02 4 66.24 10 71.13 9 8.27 16 11.86 9 10.07 16 0.229 11 0.136 16 0.182 14 
7 CSV 17 70.81 15 75.49 2 73.15 5 11.44 10 11.42 11 11.43 9 0.313 8 0.242 12 0.277 10 
8 SPV 2627 73.67 10 71.19 6 72.43 7 10.83 13 9.79 15 10.31 13 5.620 1 4.907 1 5.263 1 
9 SPV 2816 76.45 3 72.42 4 74.43 2 11.71 8 12.48 5 12.10 6 0.888 6 0.349 9 0.619 7 
10 SPV 2823 74.19 7 65.80 13 70.00 11 12.44 4 11.94 8 12.19 5 1.860 2 2.512 2 2.186 2 
11 SPV 2727 77.15 2 65.85 12 71.50 8 11.19 11 12.40 6 11.79 8 0.110 16 0.373 8 0.241 11 
12 SPV 2821 75.49 5 60.71 16 68.10 16 12.21 5 12.90 4 12.55 4 0.337 7 1.541 4 0.939 6 
13 SPV 2819 71.59 14 64.82 15 68.21 14 11.56 9 10.23 14 10.90 12 0.282 9 0.188 13 0.235 13 
14 SPV 2629 72.09 13 65.31 14 68.70 13 11.75 7 12.36 7 12.05 7 1.517 3 1.673 3 1.595 3 
15 CSV 20 72.69 12 66.12 11 69.41 12 9.75 14 10.85 12 10.30 14 0.185 13 0.179 14 0.182 15 
16 Paiyur 2 78.21 1 67.37 9 72.79 6 11.86 6 10.83 13 11.35 10 0.959 5 1.208 6 1.084 5 

  
  LOC. 
MEAN 73.76   68.75   71.25   11.56   11.87   11.71   0.904   0.982   0.943   

   C.D. (5%) 4.40   5.96   8.43   0.90   2.49   2.16   1.093   0.675   0.656   
   C.D. (1%) 5.92   8.02   11.66   1.21   3.36   2.99   1.472   0.909   0.907   
   C.V. (%)  3.58   5.20   5.55   4.66   12.60   8.66   72.520   41.260   32.650   

  
 F 
(Probability) 0.00   0.00   0.76   0.00   0.00   0.02   0.000   0.000   0.000   

 

 

 

 

 



Table-2 Evaluation of grain quality in specialty sorghums Rabi  19-20 

  
Starch % 

     
Protein % 

     
Tannins 

                                                         
Sl. 

 
RAHURI   BIJAPUR   HAGARI    Average  RAHURI   BIJAPUR   HAGARI    Average  RAHURI   BIJAPUR   HAGARI    Average  

No Entry   R   
 

  
 

  R   R   R   R   R   R   R   R   R 
1 SPV 2612 75.52 3 65.03 7 69.71 10 70.08 4 11.13 17 10.85 14 7.54 15 9.84 16 2.687 2 2.965 3 1.495 3 2.382 3 
2 SPV 2613 75.28 4 64.38 9 71.89 8 70.51 2 13.98 3 12.52 1 8.33 11 11.61 3 0.103 16 0.196 11 0.549 5 0.283 6 
3 SPV 2614 68.61 6 67.34 2 70.09 9 68.68 8 13.00 9 11.90 5 9.63 1 11.51 5 0.066 17 0.175 13 0.153 8 0.131 13 
4 SPV 2617 68.65 5 63.29 13 72.45 7 68.13 9 12.46 12 10.92 12 8.54 9 10.64 14 0.118 13 0.228 8 0.067 15 0.138 11 
5 SPV 2624 61.49 16 61.96 14 73.82 5 65.76 14 12.41 14 11.77 7 9.46 3 11.21 7 2.552 3 3.730 2 2.952 2 3.078 2 
6 SPV 2625 64.62 13 59.80 17 73.26 6 65.89 13 13.13 7 11.83 6 9.58 2 11.51 4 0.130 11 0.075 16 -   0.103 16 
7 SPV 2626 61.86 14 65.79 3 66.22 15 64.62 16 12.79 10 11.77 7 8.52 10 11.03 9 0.117 14 0.353 7 0.132 9 0.201 8 
8 SPV 2627 68.43 7 65.56 4 69.15 11 67.71 10 13.54 5 10.90 13 7.52 16 10.65 13 7.908 1 7.343 1 3.962 1 6.405 1 
9 SPV 2628 65.45 12 63.79 10 68.68 13 65.97 11 13.65 4 12.19 2 9.38 4 11.74 1 0.139 9 0.215 9 0.072 12 0.142 10 
10 SPV 2629 61.57 15 69.11 1 65.09 16 65.26 15 11.44 16 11.65 9 7.90 13 10.33 15 1.410 4 1.752 4 1.430 4 1.531 4 
11 SPV 2634 80.04 1 61.65 15 68.99 12 70.23 3 12.63 11 11.00 11 8.73 8 10.79 12 0.154 8 0.052 17 0.083 10 0.096 17 
12 SPV 2722 61.57 15 64.77 8 67.32 14 64.55 17 14.10 1 11.73 8 9.02 6 11.62 2 0.128 12 0.196 10 0.070 13 0.131 14 
13 SPV 2723 67.81 8 63.39 12 76.79 1 69.33 5 13.21 6 11.96 4 9.11 5 11.42 6 0.133 10 0.191 12 0.077 11 0.134 12 
14 SPV 2724 66.02 9 65.07 6 76.70 2 69.26 6 12.42 13 12.17 3 8.25 12 10.94 10 0.172 7 0.358 6 0.179 6 0.236 7 
15 SPV 2730 65.58 11 63.48 11 68.68 13 65.91 12 13.08 8 11.60 10 8.88 7 11.19 8 0.337 5 0.573 5 -   0.455 5 
16 CSV 20 65.94 10 65.36 5 76.32 3 69.20 7 11.58 15 10.73 16 6.27 17 9.53 17 0.215 6 0.154 14 0.174 7 0.181 9 
17 CSV 17 76.30 2 61.07 16 75.38 4 70.91 1 14.00 2 10.85 15 7.77 14 10.88 11 0.111 15 0.145 15 0.069 14 0.108 15 

  
  LOC. 
MEAN 67.92   64.16   71.21   67.76   12.86   11.55   8.50   10.97   0.969   1.100   0.764   0.945   

   C.D. (5%) 5.54   4.53   6.05   7.15   1.55   1.19   1.06   1.00   0.658   0.752   0.824   0.991   
   C.D. (1%) 7.45   6.08   8.13   9.62   2.08   1.60   1.43   1.34   0.885   1.010   1.112   1.336   
   C.V. (%)  4.91   4.24   5.11   6.35   7.23   6.21   7.52   5.47   40.830   41.080   64.480   58.540   

  
 F 
(Probability) 0.00   0.00   0.00   0.69   0.00   0.00   0.00   0.00   0.000   0.000   0.000   0.000   

 

 

 

 



colour of the grain was indexed as per the colour manual of horticultural society of India. The data 
are presented in Table-3 

Table-3 Colour indexing of specialty sorghums grown in rabi season 

      
   

Bijapur  Hagari RAHURI 

 
SPV2612 R1 5007 

White group      155B Greyed orange group 
166A 

Greyed orange 166A 

  
R2 5056 

Greyed orange 166A Greyed purple 187B Greyed orange group 
166B 

  
R3 5101 Greyed orange 166A Greyed purple 183A Greyed orange 166A 

 
SPV2613 R1 5014 Yellow group  2C Yellow group 6C Sample over 

  
R2 5055 Yellow group  10A Yellow group 8B yellow group 8A 

  
R3 5109 Yellow group  9C Yellow group 3C Yellow group 9B 

 
SPV2614 R1 5017 Yellow group  9C Yellow group 9B Yellow group 5B 

  
R2 5065 Yellow group  9C Yellow group 6A yellow group 7C 

  
R3 5108 Yellow group  12C Green yellow 1D Yellow group 5C 

 
SPV2617 R1 5010 Yellow group  3B Yellow group 12A Yellow group 2B 

  
R2 5052 

Yellow group  3B Yellow group 2B Green yellow group 
1A 

  
R3 5105 Green yellow   1A Yellow group 2C yellow group 5A 

 
SPV2624 R1 5002 Greyed orange 175B Greyed orange group 166B Sample is not left 

  
R2 5058 Greyed orange 166B Greyed orange group 166B Sample is not there  

  
R3 5114 Greyed orange 166B Greyed orange group 174B Sample is not left 

 
SPV2625 R1 5004 Yellow group   5B Yellow group 3C Yellow group 5C 

  
R2 5057 Yellow group   5C Yellow group 4A yellow group 8C 

  
R3 5112 Yellow group   4B Green yellow group 1D Yellow group 8B 

 
SPV2626 R1 5005 Yellow group   5B Yellow Orange group 17C Yellow group 5B 

  
R2 5059 Yellow group   5A Yellow group 6C yellow group 3A 

  
R3 5116 Yellow group   3B Yellow group 11A Yellow group 3A 

 
SPV2627 R1 5016 Greyed purple  187A Greyed purple187A Greyed orange 166A 

  
R2 5051 

Greyed purple  187A Greyed purple 187A Greyed orange group 
166A 

  
R3 5107 Greyed purple  187A Greyed purple 187C Greyed orange 166A 

 
SPV2628 R1 5009 Yellow group   3A Yellow group 8B Yellow group 2A 

  
R2 5064 Yellow group   5B Yellow group 6B yellow group 6A 

  
R3 5106 Yellow group   5A Yellow group 6B yellow group 6A 

 
SPV2629 R1 5013 Greyed orange 166B Greyed orange group 166B yellow group 6B 

  
R2 5066 Greyed orange 166B Greyed orange 116B Greyed orange 166B 

  
R3 5102 Greyed orange 175A Greyed orange 174A Greyed orange 174A 

 
SPV2634 R1 5003 White group     155B White group 155D sample missing 

  
R2 5063 Greyed purple  183B White group 155D White 155D 

  
R3 5110 White group     155D White group 155D Sample is not left 



 
SPV2722 R1 5006 Yellow group   5B Yellow group 4C Yellow group 6C 

  
R2 5054 Yellow group   12B Yellow group 10B yellow group 8A 

  
R3 5103 Yellow group   5B sample missing Greyed orange 166B 

 
SPV2723 R1 5012 Yellow group   3C Yellow group 9C Sample over 

  
R2 5053 Yellow group   12B sample missing yellow group 10B 

  
R3 5117 Yellow group   4A Yellow group 11B Yellow group 3B 

 
SPV2724 R1 5015 White group     155B White group 155B White group 155D 

  
R2 5060 White group     155B White group 155C White 155B 

  
R3 5113 White group     155B White group 155B White group 155B 

 
SPV2730 R1 5001 Greyed orange 169A Greyed orange 171A Greyed orange 172C 

  
R2 5067 Greyed orange 169A Greyed orange 171B Greyed orange 168A 

  
R3 5115 Greyed orange 169A Greyed orange 168A Greyed orange 168A 

 
CSV 20 R1 5011 White group     155B White group 155D White 155D 

  
R2 5062 White group     155D White group 155A White 155D 

  
R3 5104 White group     155D White group 155D White group 165B 

 
CSV 17 R1 5008 White group     155B White group 155D White group 5B 

  
R2 5061 White group     155B White group 155B White 155B 

  
R3 5111 White group     155B White group 155B White group 155B 

       

 


