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Executive summary  
 

Kharif mandatory trial highlights 

 The results from Zone II indicate that the test cultivar (SPV 2250) performed better than the check cultivars 
(CSV 20 & 27) at three centers i.e., Akola, Dharwad and Surat, while it under performed at Indore and 
Parbhani.  

 At Akola the grain yield increase of SPV 2250 was significant and to an extant of 26% over both the checks, 
while the mean (over 5 centers) increase in grain yield was to an extant of 6% over CSV 27 and 12% over 
CSV 20.  

 The Sweet sorghum trial results indicate that the test cultivar SPV 2268 performed better than the check 
cultivar (CSV 24SS) at two centers i.e., Phaltan and Surat, while it under performed at Indore. There were 
no significant differences in the mean (3 centers) performance of all three sweet sorghum genotypes (SPV 
2268, SPV 2272 and CSV 24SS).  

 At Udaipur in the single cut forage sorghum trial, the green fodder yield of SPH 1752 was significantly higher 
than local check and to an extent of 30%, while the increase over CSH 13 was just 4%. 

 The linear relation between plant height and green fodder yield had an R2 value of 0.80 indicating that taller 
single cut forage cultivars produced higher biomass. 

 The results from the multi cut hybrid trial indicate that SPH 1700 (main cultivar effect) performed better than 
the check hybrids at all the four centers. Hence the mean (4 Centers) green fodder yield (first cut-GFDR I) of 
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SPH 1700 was significantly higher than check hybrids (CSH 20 and 24MF) and the increase ranged from 12 
to 21%. 

 The performance of the multi-cut forage variety SPV 2242 in terms of first cut green fodder yield was better 
only at two centers i.e., Hisar and Pantnagar, while it under performed at Ludhiana and Udaipur. Hence the 
mean green fodder yield of first cut was on par with the check SSG 59-3. 

Kharif location specific trial highlights 

 Among the integrated nutrient management treatments that were imposed on kharif Grain Sorghum – rabi 
Chickpea sequence system, the combination of 75% RDN through INORG FERT+25% RDN through Vermi-
compost + seed treatment with PSB+ Azospirillum gave the highest grain and fodder yields. 

 Application of three split doses of nitrogen in a 50:25:25 proportion was the best treatment which recorded 
2.5 tons of grain yield contributed mainly by high grain number (>3000), while the mean fodder yield was 13 
tons per ha-1. 

 Management components that reduced grain yield were recommended dose of fertilizer and weed control, 
wherein the reduction was to an extent of 30%, when excluded from complete package of practices. 
Improved cultivar and thinning had a similar reduction in grain yield to an extant of 20% when compared to 
the treatment that received complete package of practices. 

 In the sweet sorghum (SS) intercropping trial at Coimbatore SS:Cluster Bean 2:2 replacement series 
recorded a high LER value of 1.38, while at Dharwad SS:Horse Gram 2:1 proportion recorded 1.47 LER. At 
Indore the LER value for SS:Cow Pea (2:2) was 1.27, while at Udaipur SS:Cow Pea (2:1) proportion 
recorded the highest LER of 1.49. 

 In the single cut forage sorghum the most important management components that influenced green fodder 
yield were recommended dose of fertilizer and weed control, wherein the reduction was to an extent of 35%, 
when they were excluded from complete package of practices. Improved cultivar and irrigation had a similar 
reduction in green fodder yield to an extant of 25% when compared to the treatment that received complete 
package of practices. 

Detailed Report 
 
Kharif	mandatory	trials		

1KC genotype x fertility (Gs Zone II) 
The grain sorghum genotype SPV 2250 was evaluated for its potential performance and response to various 
levels of recommended dose of fertilizer (50%, 75%, 100%RDF) at 5 centers (Akola, Dharwad, Indore, Parbhani 
and Surat) across Zone II. The check sorghum cultivars were CSV 20 and CSV 27.  The results were statistically 
analyzed using a factorial RBD design. 

 
Fig: 1 Grain yield of test and check grain sorghum cultivars across Zone II centers. 

The results (Fig.1) indicate that the test cultivar performed better than the check cultivars at three centers i.e., 
Akola, Dharwad and Surat, while it under performed at Indore and Parbhani. At Akola the grain yield increase of 
SPV 2250 was significant and to an extant of 26% over both the checks, while the mean (over 5 centers) 
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increase in grain yield was to an extant of 6% over CSV 27 and 12% over CSV 20. The fodder yield (Fig.2) trend 
was similar, where in SPV 2250 recorded a mean increase of 14% over both the check CSV 20 and CSV 27.  
 

 
Fig: 2 Fodder yield of test and check grain sorghum cultivars across Zone II centers. 

 
Fig: 3 Yield trends of test sorghum cultivar SPV 2250 across fertilizer gradient. 

The test cultivar also showed an increasing trend in grain, fodder and biomass yield (mean of 5 centers) with 
incremental increase in the level of recommended dose of fertilizer (Fig. 3). While at a given level of RDF, SPV 
2250 produced higher biomass yield than the check cultivars and this increase was mainly contributed by fodder 
yield increase (Fig.4). 

 

Fig: 4. Grain, fodder and biomass yield trends across grain sorghum cultivars at a given level of fertilizer. 
 

The higher grain yield in CSV 27 was contributed by higher harvest index, while that of SPV 2250 was 
contributed by higher test weight (Table 1). 
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Table 1. Harvest index and test weight (100 seed) of sorghum cultivars. 

Treatment Description 
Mean Harvest 

Index 
Transformed 
Mean Values Rank 

Mean 100 
Seed Wt 

Transformed 
Mean Values Rank 

RDF 100% SPV2250 22.24 15.57AB 5 3.05 49.04A 1 
RDF 100% CSV 20 22.55 15.60AB 3 2.90 47.68BC 3 
RDF 100% CSV 27 23.76 16.45A 1 2.85 47.11CD 4 

1KD genotype x fertility (Sweet sorghum) 
The sweet sorghum genotypes SPV 2268 and 2272 were evaluated for their potential performance and response 
to various levels of recommended dose of fertilizer (50%, 75%, 100%RDF) at 3 centers (Phaltan, Indore and 
Surat). The check sweet sorghum cultivar was CSV 24SS.  The results were statistically analyzed using a 
factorial RBD design. 

 
Fig: 5. Fresh stalk yield of test and check sweet sorghum cultivars across three centers. 

The results (Fig.5) indicate that the test cultivar SPV 2268 performed better than the check cultivar at two centers 
i.e., Phaltan and Surat, while it under performed at Indore. There were no significant differences in the mean (3 
centers) performance of all three sweet sorghum genotypes.  The test cultivar SPV 2268 also showed an 
increasing trend in fresh biomass, fresh stalk and grain yield (mean of 3 centers) with incremental increase in the 
level of recommended dose of fertilizer (Fig. 6). While at a given level of RDF, SPV 2272 produced higher fresh 
biomass yield than the check cultivars and this increase was mainly contributed by grain yield increase (Fig.7)  

0 5000 10000 15000 20000 25000 30000 35000 40000

FRBIO_YLD

FRSTALK_YLD

GRN_YLD

FRBIO_YLD FRSTALK_YLD GRN_YLD

100%RDF + SPV‐2268 33604 28014 1810

75%RDF + SPV‐2268 31505 25634 1406

50%RDF + SPV‐2268 27867 22909 1043

Fig: 6. Yield trends of test sweet sorghum cultivar SPV 2268 across fertilizer gradient. 
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Fig: 7. Fresh biomass, fresh stalk and grain yield trends across sweet sorghum cultivars at a given level of fertilizer. 

1KE genotype x fertility (FS single cut) 
The single cut forage sorghum hybrid SPH 1752 was evaluated for its potential performance and response to 
various levels of recommended dose of fertilizer (50%, 75%, 100%RDF) at 4 centers (Diggi, Hisar, Ludhiana and 
Udaipur). The check forage sorghum cultivars were CSH 13 and Local Cultivar.  The results were statistically 
analyzed using a factorial RBD design. 

 

 

 

 

 

 

Fig:     8. Green fodder yield of test and check fodder cultivars across four centers. 

The results (Fig.8) indicate that the test hybrid SPH 1752 (main cultivar effect) performed better than the check 
cultivars at only Udaipur center, while it under performed at Diggi, Hisar and Ludhiana. At Udaipur the green 
fodder yield of SPH 1752 was significantly higher than local check and to an extent of 30%, while the increase 
over CSH 13 was just 4%. The dry fodder yield trend of the hybrid was also similar to that of green fodder yield. 

 

Fig: 9. Green and dry fodder yield trends across forage sorghum cultivars at a 100% recommended dose of fertilizer. 
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The interaction effect of fertilizer * genotype indicates that at 100% recommended dose of fertilizer, the mean 
performance of SPH 1752 was better than CSH 13 and Local check, both in terms of green and dry fodder 
yields. 

 
Fig: 10. A linear relation between plant height and green fodder yield. 

The linear relation between plant height and green fodder yield had an R2 value of 0.80 indicating that taller 
cultivars produced higher biomass. 

1KF Genotype x fertility (FS multi cut) 
The multi cut forage sorghum hybrid SPH 1700 and SPV 2242 were evaluated for their potential performance 
and response to three levels of recommended dose of fertilizer (50%, 75%, 100%RDF) at 4 centers (Hisar, 
Ludhiana, Pantnagar and Udaipur). The check forage sorghum hybrids were CSH 20MF and CSH 24MF, while 
the check forage sorghum variety was SSG 59-3.  The results were statistically analyzed using a factorial RBD 
design. 

 
Fig: 11. Green fodder yield (I cut) of multi-cut fodder cultivars across four centers. 

The results (Fig.11) indicate that the multi cut hybrid SPH 1700 (main cultivar effect) performed better than the 
check hybrids at all the four centers. Hence the mean (4 Centers) green fodder yield (first cut-GFDR I) of SPH 
1700 was significantly higher than check hybrids and the increase ranged from 12 to 21%.  In terms of the green 
fodder yield of second cut the average increase ranged from 06 to 15% (Fig: 12). 

The performance of the multi-cut variety SPV 2242 in terms of first cut green fodder was better only at two 
centers i.e., Hisar and Pantnagar, while it under performed at Ludhiana and Udaipur. Hence the mean green 
fodder yield of first cut was on par with the check SSG 59-3. In terms of green fodder yield of second cut, the 
variety SPV 2242 performed well at all the centers and hence the mean increase in yield was to an extent of 12% 
(Fig:12). 
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Fig: 12. Green fodder yield (II cut-GFDRII) of multi-cut cultivars across four centers. 

 

 

 

 

 

 

 
 
 

Fig: 13. Yield response of multi-cut sorghum hybrid (SPH 1700) to graded fertility levels. 
 

Interaction effect of fertility level * genotype indicates an increasing trend in green and dry fodder yields from 50% to 
100% recommended dose of fertilizer (Fig: 13). The incremental input of 25% nitrogen had 15% and 29% increase in 
GFDR I over 50% RDF.   The green and dry fodder yields of multi-cut forage genotypes at a given level of fertilizer 
(Fig: 14) indicated that, an average reduction at the second cut, was to an extent of 3 to 4 times the first cut. The multi-
cut test genotypes SPH 1700 & SPV 2242 were distinctly superior to the check genotypes only in terms of dry fodder 
yields at the first cut stage. The increase in dry fodder yields were to an extent of 18% over their respective checks. 
 

 
Fig: 14. Performance of multi-cut sorghum genotypes at 100% recommended fertility level. 
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Kharif	location	specific	trials	

2K INM in kharif sorghum – chickpea sequence 
The integrated nutrient management experiment in a cropping sequence comprising Sorghum followed by 
Chickpea was initiated during 2011-12 with a combination of 4 organic sources and 4 levels of inorganic fertilizer 
(Recommended dose of Nitrogen-RDN), which was later modified during the year 2013-14 in to various 
proportions of organic plus inorganic fertilizer along with Phosphorus solubilizing bacteria (PSB) and Azospirillum 
seed treatments. The long term experiment consisted of nine treatments: 

 T1-100% RDN through inorganic fertilizer (INORG FERT) 
 T2-50% RDN through INORG FERT +50% RDN through FYM 
 T3-50% RDN through INORG FERT +50% RDN through Vermi-compost 
 T4-75% RDN through INORG FERT +25% RDN through FYM 
 T5-75% RDN through INORG FERT +25% RDN through Vermi-compost 
 T6-50% RDN through INORG FERT +25% RDN through FYM+25% RDN through Vermi-compost  
 T7-75% RDN through INORG FERT +25% RDN through FYM + seed treatment with PSB+ Azospirillum 
 T8-75% RDN through INORG FERT+25% RDN through Vermi-compost+seed treatment with PSB+ Azospirillum 
 T9-75% RDN through inorganic fertilizer + seed treatment with PSB+Azospirillum 

 

 
Fig: 15. Yield and benefit cost ratio of three best integrated nutrient management treatments. 

Among the nine treatments that were imposed on kharif Sorghum – rabi Chickpea sequence system the 
combination of 75% RDN through INORG FERT+25% RDN through Vermi-compost + seed treatment with PSB+ 
Azospirillum gave the highest grain and fodder yields. In terms of economic returns and as well as Benefit:Cost 
ratio this treatment gave the best results during the last two years. 

3K Nitrogen use efficiency in grain sorghum 
The primary objective of the experiment was to improve the nitrogen use efficiency by application of split doses, 
at various stages of the crop growth [panicle initiation or 30days after sowing (DAS), flowering or bloom stage 
(BLS), grain filling stage (GFS)] for effective top dressed nitrogen fertilizer management. The split proportion of 
basal and top dressed nitrogen were as follows: 
 

 50%N Basal + 50% N at 30 DAS (2 SPLITS) 
 50%N Basal+ 25% N at 30 DAS +25%N at BLS (3 SPLITS-50:25:25) 
 25%N Basal + 50% N at 30 DAS+25%N at BLS (3 SPLITS=25:50:25) 
 25%N Basal + 50% N at 30 DAS+15%N at BLS+10%N at GFS (4 SPLITS) 
 25%N Basal + 45% N at 30 DAS+5%N foliar spray at 45 DAS+15%N BLS+ 10%N GFS (5 SPLITS) 
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These 5 combinations were imposed on 2 cultivars CSH 16 and CSV 20 in a factorial RBD design. The 
experiment was conducted during kharif 2015 season at only one center i.e., DIGGI (a new center), while it had 
already been concluded at other centers during the kharif 2014 season. 
 

 
Fig: 16. Yield and grain number as influenced by different proportion of split nitrogen management. 

The application of three split doses of nitrogen in a 50:25:25 proportion was the best treatment which recorded 
2.5 tons of grain yield contributed mainly by high grain number (>3000), while the mean fodder yield recorded 
was 13 tons per ha-1. The increased number of split doses did not have any additional benefit of improving the 
grain or fodder yields. 

4K Production inputs prioritization in grain sorghum 
The primary objective of the experiment was to quantify the management component that had the greatest 
influence on sorghum productivity, as compared to the complete package of practices (POP). The combination of 
treatments were as follows: 
 

 Control (improved cultivar minus all management components)  
 Full Package OF Practices (POP) 
 POP minus Recommended Dose of Fertilizers 
 POP minus Weed Control 
 POP minus Plant Protection 
 POP minus Seed Treat 
 POP minus Thinning 
 POP minus Imp Cultivar 

 

The results (Fig. 17) indicate that the greatest reduction in net returns, grain and fodder yields were observed 
when all the management components of seed treatment, application of recommended dose of fertilizer, thinning, 
weed control, plant protection were absent. The reduction in grain yield was to an extant of 45%. The next most 
important components that influenced grain yield were recommended dose of fertilizer and weed control, wherein 
the reduction was to an extent of 30%. Improved cultivar and thinning had a similar reduction in grain yield to an 
extant of 20%. 
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Fig: 17. Reduction in net return, grain and fodder yield as influenced by the deficient management component.  

5K Intercropping in sweet sorghum with legumes 
The objective of intercropping experiment with sweet sorghum was to improve the total productivity as well as the 
quality of forage through use of legumes as intercrops in replacement series. There were two factors that were 
included. The first factor was different levels of fertilizer i.e., 75% recommended dose of fertilizer (RDF) and 
100% RDF, while the second factor was a combination of sole and intercropping systems. The 7 treatment 
combination were as follows: 
 

 1. Sole Sweet sorghum (SS), 2. Sole Cow Pea (CP), 3. Sole Cluster Bean (CB)/Horse Gram (HG) 
 4. Sweet sorghum: Cowpea (2:1) 5. Sweet sorghum : Cowpea (2:2) 
 6. Sweet sorghum: Cluster bean/Horse gram (2:1) 7. SS:CB/HG (2:2) 

 
The experiment was conducted at 3 centers, where Udaipur, Indore and Coimbatore used Cowpea and Cluster 
bean as intercrops, while Dharwad used Cowpea and Horse gram as intercrops. The data was subjected to 
factorial RBD analysis. 
 
The land equivalent ratio (LER) results (Fig. 18) indicate that the different intercrops and row proportions 
performed differently at any given center. At Coimbatore SS:CB 2:2 recorded a high LER value of 1.38, while at 
Dharwad SS:HG 2:1 proportion recorded 1.47 LER. At Indore the LER value for SS:CP (2:2) was 1.27, while at 
Udaipur SS:CP (2:1) proportion recorded the highest LER of 1.49. The overall mean LER value across main 
factor effect of four intercropping system ranged from 1.21 to 1.31. 
 

 
Fig: 18. Land equivalent ratio of different sweet sorghum based intercropping systems.  
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Fig: 19. Sorghum fodder equivalent yield of sole sweet sorghum and different intercropping systems.  

There was no clear general trend in fodder sorghum equivalent yield across the centers (Fig.19). SS:HG (2:1) at 
Dharwad and SS:CB (2:2) at Coimbatore, SS:CP (2:1) intercropping system at Udaipur recorded the highest 
sorghum equivalent yields. The highest mean sorghum fodder equivalent yield of 53.5 quintals per hectare was 
recorded in Sweet sorghum and Cluster bean/Horse gram (2:1) intercropping system. 

6K Production inputs prioritization in forage sorghum (sc) 
The primary objective of the experiment was to quantify the management component that had the greatest 
influence on single cut forage sorghum productivity, as compared to the complete package of practices (POP). 
The combination of treatments were as follows: 
 

 Control (improved cultivar minus all management components)  
 Full Package OF Practices (POP) 
 POP minus Recommended Dose of Fertilizers 
 POP minus Weed Control 
 POP minus Plant Protection 
 POP minus Seed Treat 
 POP minus Irrigation 
 POP minus Imp Cultivar 

 
The results (Fig. 20) indicate that the greatest reduction in net returns, green and dry  fodder yields were 
observed when all the management components of seed treatment, application of recommended dose of 
fertilizer, irrigation, weed control, plant protection were absent. The reduction in green fodder yield was to an 
extant of 51%. The next most important components that influenced green fodder yield were recommended dose 
of fertilizer and weed control, wherein the reduction was to an extent of 35%. Improved cultivar and irrigation had 
a similar reduction in green fodder yield to an extant of 25%. 
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Fig: 20. Reduction in net return, grain and fodder yield as influenced by the deficient management component.  

7K Mechanization in grain sorghum 
The trial a Coimbatore had 3 major operations including sowing, weeding and fodder harvesting that were 
mechanized. These set of operations were compared with the check treatment of manual operations as well as 
other three treatments where minus mechanized sowing, minus mechanized weeding and minus mechanized 
fodder harvesting were imposed. 

Table 2. Mechanized management influence on yield and economics of sorghum. 

Treatments GRN_YLD 
(kg ha-1) 

FDR_YLD 
(kg ha-1) 

GRO_RET 
(Rs ha-1) 

NET_RET 
(Rs ha-1) 

B:CRATIO 

Control (Manual management) 2393 10880 20342 5642 1.38 
Mechanized management (MM) 2406 10350 20129 8369 1.71 
MM minus Seed drill sowing 1699 7790 14479 479 1.03 
MM minus Mechanical Weeding 2330 9880 19414 7654 1.65 
MM minus Mechanical Harvesting 2183 11690 19528 7068 1.57 
 
Three major operations including sowing, weeding and fodder harvesting that were mechanized recorded the 
highest grain and fodder yields as well as highest net returns and benefit cost ratio. The minus mechanize 
sowing treatment had the greatest reduction in grain and fodder yields as well as the benefit cost ratio. 

 

 


