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Executive summary 

 
Field experiments were conducted during rabi 2014-15 at four AICSIP rabi sorghum research (Rahuri, Parbhani, 
Dharwad, and Tandur)  with an objectives of  evaluating advance rabi sorghum genotypes and quantifying their 
fertility response. Agronomic experiments on planting management, prioritizing production inputs, INM in green 
gram – rabi sorghum sequence system, and drought management by foliar sprays of nutrients were organized in 
order to develop best–bet production practices for higher sorghum productivity, profitability and sustainability.    
 
1R. Response of advanced/pre-released rabi sorghum genotypes to fertility levels under receding soil 
moisture conditions:  Field experiments were conducted at Parbhani, Rahuri, Dharwad, and Tandur to evaluate 
and quantify the response of advance sorghum genotypes to varying fertility levels. 100% RDF increased the 
grain yield by 21, 49, 17, and 59%, respectively at Parbhani, Rahuri, Dharwad and Tandur over 50% RDF fertility 
level. Test hybrid ‘SPH 1742 and SPH 1746 were superior to check CSH 15R at Tandur only with 16.0 and 6.0 
increase in grain yield, respectively. SPV 2221 was significantly superior to CSV 22R by 19.0%, 11%, 8% at 
Parbhani, Rahuri, Tandur, respectively.   
 
2R. Assessing the performance of sorghum genotypes with changing climate (increased sowing 
window):  Field experiments were conducted at Tandur evaluate the relative performance of 5 sorghum cultivars 
(CSH 15R, CSV 22R, Phule Anuradha, Phule Vasudha and Phule Revati) with varying sowing dates (1st week of 
Sep.; 3rd week of Sep.;  1st week of Oct.; 3rd week of Oct. and  1st week of Nov.) with an objective of identifying 
best sowing window and genotypes in the current climate change scenario. Interaction effect between dates of 
planting and cultivars indicated that the performance of cultivars varies with dates of planting. At Tandur, crop 
should be sown either during 3rd week of September or 1st week of October based on the rainfall distribution and 
soil moisture availability in the profile. Phule Revati when sown during the 3rd week of September produced 
higher grain yields (3412 kg/ha), net returns (Rs.92999 Rs/ha) and B: C ratio (5.17).   
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3R. Optimization of production factor under resource constraints (Priority inputs in kharif grain 
sorghum): Field experiments were conducted at four locations i.e., Parbhani, Rahuri, Dharwad, and Tandur to 
find out the priority production inputs needed under resource constraints by the rabi sorghum farmer.  Significant 
differences in grain, stover yields, and net returns were observed due to variation in production inputs at all 
locations including overall mean. Full package of practices (FPP) treatment gave significantly higher grain and 
stover yields and economics at all location including overall location mean. Interestingly, significantly highest 
yield reduction was observed when fertilizer (-43%) was not applied to the sorghum crop followed by plant 
thinning (-36%) and weed control (-31%) indicating that fertilizer, thinning, and weed control were the key 
production inputs for Rabi sorghum productivity in above order of priority. 
 
4R. INM in greengram-rabi sorghum system : To improve the productivity, moisture conservation and N-use 
efficiency of rabi sorghum, field experiment were conducted at Tandur on integrated nutrient management with 
green gram – rabi sorghum sequence.  Application of 5 tonnes FYM prior to monsoon, incorporation of green 
gram during kharif season along with applying 60 or 80 kg N/ha to rabi sorghum produced the highest grain yield 
(3782 kg/ha) and net returns.  
 
5R. Effect of Seed priming and foliar spray of nutrients in rabi sorghum: Field experiments were conducted 
at Rahuri, Parbhani, Dharwad and Tandur to evaluate the effect of seed priming treatments and foliar sprays of 
nutrients on the productivity of rabi sorghum. Among the seed priming treatments, on overall location mean basis 
highest grain yield was observed with KNO3 seed priming (3182 kg/ha) followed by KH2PO4. In foliar sprays, 
KNO3 foliar spray @2% gave the highest grain yield (3206 kg/ha). Foliar sprays of KNO3   @2% had increased 
grain yield by 16% (sign), 6% (on par), and 5 % (on par) over control, Urea @%, and DAP @2%,   respectively. 
By and large, seed priming with KNO3 along with foliar sprays KNO3   @2% was superior over others. 

 
Detailed report 

 
Environmental conditions at different AICSIP rabi sorghum centers 

 (Met Table 1) 
Rabi sorghum productivity mainly depends on rainfall received and conserved during preceding Kharif season. 
The total rainfall received during July 2014 to Feb. 2015.  However, the rainfall distribution varied at different 
location. At most locations, rainfall received during late August or early September was adequate for Rabi 
sorghum planting, germination and early crop establishment. Severe drought and heat stresses occurred besides 
exposure of crops to low (cold) temperature coinciding pre-and 50% flowering stage that resulted in poor grain 
yields especially at Rahuri & Parbhani. Hailstorm during ripening stage in Maharashtra caused some damage to 
rabi crop at Parbhani and adjoining areas. The centre wise details of climatic situation are described below.  

 
Rahuri: The total rainfall received during kharif and rabi seasons (standard week 24 to 5) was 434 mm which 
amounts to a deficit of 27.0% than long term normal (595 mm).  The rainfall distribution revealed that in kharif  
season cropping period, very limited rainfall was received in July and August (Met Table 1).The Rainfall 
distribution is unimodel with peak rainfall (58.2 mm) occurring in late July. The rainfall received in September was 
far less than the normal and just adequate to plant the rabi sorghum. Subsequently, the rainfall ceased from mid 
-October onwards excepting occurring some amount in mid November (GS1). Following this, the crop 
experienced severe atmospheric and soil drought conditions during reproductive (GS2) and ripening phases 
(GS3). Temperature data showed that the diurnal variation in maximum and minimum was rather very wide in 
rabi cropping season than kharif (Met Table 1). Minimum temperatures dropped continuously especially during 
flowering to soft-dough stage reaching a low of about 6.5°C which. The accumulated thermal time recorded was 
2368 and 1810 °Cd, respectively for kharif and rabi cropping periods. Thus, the lower availability (21.0 % less 
than kharif) of accumulated GDD for the rabi cropping period is one of the reasons for lower productivity of rabi 
sorghum, besides occurrence of drought stress during pre- (GS2) and post-flowering (GS3) stages. Weekly 
mean minimum and maximum temperatures recorded were ranged from 6.4 to 23.6 °C and 29.0 to 36.3 °C, 
respectively.  The weekly mean open-pan evaporation too ranged between 3.9 to 5.8 mm during kharif and rabi 
cropping period.   
 



 
2-Agronomy Rabi report-agm15                                 Page 3 of 8 

 

Parbhani: The total rainfall received was 431 mm which was 43% lower than normal (675 mm) for this location 
and not well distributed. The rainfall received in kharif cropping season was just enough to raise the kharif crop 
(Met Table 1). The rainfall occurred in late August was inadequate to plant the rabi crop.  From September 
onwards, the crop experienced both pre-and post-anthesis severe drought and heat stresses as could be seen 
from the rainfall data. The accumulated thermal time was 2406 and 1902 °Cd, respectively for kharif and rabi 
cropping periods. Thus, the lower availability (19.0 % less than kharif) of accumulated GDD for the rabi cropping 
period is one of the reasons for lower productivity of rabi sorghum, besides occurrence of drought stress during 
pre- (GS2) and post-flowering (GS3) stages. Weekly mean minimum and maximum temperatures recorded were 
ranged from 6.3 to 25.6 °C and 27.0 to 39.2 °C, respectively.  The weekly mean open-pan evaporation too 
ranged between 1.9 to10.6 mm during kharif and rabi cropping period. The soil was medium-deep black. 
 
Dharwad: Total rainfall received during kharif and rabi cropping period was 698 mm with almost uniform 
distribution. The crop was sown during 17-18th July 2014. The total rainfall received was adequate to raise good 
crop under rainfed condition (Met Table 1).  The rainfall received during GS1 (seedling) and GS2 (PI to 50% 
flowering) was uniformly distributed and adequate, while the GS3 (50 % flowering to physiological maturity) stage 
received moderate drought stress. During rabi season, the rainfall received in September and October was just 
adequate to plant the rabi crops. Limited amount occurred during late October and early November that 
coincided with PI stage.  By and large terminal drought conditions were prevailing in rabi season. Both minimum 
and maximum temperature ranges recorded normal.  Generally, very high RH values were recorded at Dharwad 
than other locations. The soil was medium-deep black clay, low in available N (194.8 kg/ha) and medium in 
available P2O5 (33.5 kg/ha) and high in K2O (454 kg/ha) with pH (7.8). 
 
Bijapur: At Bijapur, the total rainfall received during kharif and rabi seasons was 576 mm which is almost normal 
rainfall for this location (normal: 590 mm).  The rainfall distribution revealed the kharif season cropping period too 
received good amount of rainfall during July and August (Met Table 1).The Rainfall distribution was bimodal with 
peak of rainfall occurring in both in mid-July and late August. The rainfall received during late August and early 
September was adequate to plant the rabi sorghum. Subsequently, some amount of rainfall   occurred which was 
coincided with panicle initiation stage (end of GS1). Following this, the crop experienced severe dry conditions in 
during reproductive (GS2) and ripening phases (GS3). Temperature data showed that the diurnal variation in 
maximum and minimum was wide in rabi cropping season than kharif (Met Table 1). The minimum temperatures 
went to about 10-11.0° C which coincided with flowering to soft-dough stages. The accumulated thermal time 
recorded was 2278 and 1907 °Cd, respectively for kharif and rabi cropping periods. Thus, the lower availability 
(15.0 % less than kharif ) of accumulated growing degree days (GDD)  for the rabi cropping period is one of the 
reasons for lower productivity of rabi sorghum, besides occurrence of drought  stress during pre-(GS2) and post-
flowering stages. Weekly mean minimum and maximum temperatures recorded were from 11.0 to 22.0 °C and 
27.3 to 36.6 °C, respectively.  The weekly mean open pan evaporation too ranged from 3.0 to 5.2 mm during 
kharif and rabi cropping period.  The evaporation values were much lower in the rabi cropping period than kharif. 
 
Solapur: The rainfall received at Solapur during kharif and rabi cropping period and was 435 mm which was 
30% less than normal (629 mm). The rainfall distribution revealed the kharif season cropping period received 
good amount of rainfall during July (Met Table 1).The Rainfall distribution was bimodal with peak of rainfall 
occurring in both in early July and late August. The rainfall received in late August and mid September was just 
adequate to plant the rabi sorghum. Subsequently, some rainfall occurred which was coincided with panicle 
initiation stage (end of GS1).  Temperature variability was almost similar to Bijapur excepting prevalence of 
relatively higher minimum temperatures during GS3 stage (Met Table 1).  The crop was exposed to pre-and post-
flowering drought stress from October onwards until maturity. This erratic distribution of rainfall at Solapur 
resulted in poor performance of the crop especially in shallow soils. Weekly mean minimum and maximum 
temperatures recorded were from 11.3 to 24.3°C  and 29.0 to 37.5°C , respectively (Met Table 1) 
 
Tandur: Total rainfall received during kharif and rabi cropping period was 534 mm which was 30% lower than 
normal (670mm) during kharif and rabi seasons. The rainfall received in kharif cropping season was low with 
severe drought and heat stresses occurring in June and July (Met Table 1).  The rainfall distribution indicated 
that peak rainfall occurred in the month of late August (127 mm).  The rainfall occurred during the rabi season 
was far less excepting in some amount in September month. Entire October and November months were dry 
except minor rainfall occurrence in early November. The accumulated thermal time was 2288 and 1843 °Cd, 
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respectively for kharif and rabi cropping periods. There was 16.5 % less GDD available for rabi than kharif 
cropping season. Weekly mean minimum and maximum temperatures were ranged from 7.8 to 25.7 °C and 27.0 
to 38.1 °C, respectively.  

 
Hyderabad: Total rainfall received was 454 mm which was 32% lower than normal (669.1mm) during kharif and 
rabi seasons. The rainfall received in kharif cropping season was low with severe drought and heat stresses 
occurring in June and July (Met Table 1).  The rainfall distribution was unimodal with peak rainfall occurred in the 
month of late August (160 mm).  The rainfall occurred during the rabi season was far less excepting in October 
which is inadequate to raise the rabi sorghum. No rainfall occurred from November onwards.  The accumulated 
thermal time was 2290 and 1852 °Cd, respectively for kharif and rabi cropping periods. There was 17.5 % less 
GDD available for rabi than kharif cropping season that might be one of the reasons for lower productivity of 
sorghum planted in rabi season. Weekly mean minimum and maximum temperatures were ranged from 5.4 to 
24.6 °C and 28.0 to 37.1 °C, respectively. The weekly mean open-pan evaporation too ranged between 1.4 to 
9.0 mm, respectively during kharif and rabi cropping period.   

 
Planting: The soils where trials were planted varied from medium deep black (vertisols) to deep vertisols. 
Planting was mainly done between mid-September and first or second week of week of October.   
 

Experimental results  
 
1R. Response of advanced/pre-released rabi sorghum genotypes to fertility levels under receding soil 
moisture conditions  

(Tables 1R. pgs.SA1-SA5) 
Field experiments were conducted at Parbhani, Rahuri, Dharwad, and Tandur to evaluate and quantify the 
response of advance sorghum genotypes to varying fertility levels. Results revealed that the grain yield varied 
with locations (Table 1R-1). Average yield levels recorded were high at Dharwad (4639 kg/ha) followed by 
Tandur (2307 kg/ha), Parbhani (2044 kg/ha) and Rahuri (1935 kg/ha) across genotypes and fertility levels. 
Effects of fertility levels and genotypes were significant (P≤0.05) on grain yields at all centres, while interaction 
effects were significant (P≤0.05 at Dharwad only (Table. 1R-1).  In general, increasing fertility levels increased 
the grain yield. At 100% RDF, the magnitude of increase in grain yield was 21, 49, 17, and 59%, RDF 
respectively at Parbhani, Rahuri, Dharwad and Tandur over 50% RDF fertility level. Test hybrid ‘SPH 1742 and 
SPH 1746 were superior to check CSH 15R at Tandur only with 16.0 and 6.0 increase in grain yield, respectively.  
Among the test varieties, SPV 2221 was significantly superior to CSV 22R by 19.0%, 11%, 8% at Parbhani, 
Rahuri, Tandur, respectively, excepting Dharwad. On the basis of overall mean, the interaction between 
genotypes and fertility levels were not significant. Similar trend was observed in net returns and B: C ratio. The 
detailed data on grain and stover yields (kg/ha), yield components and economics of rabi sorghum genotypes as 
influenced by fertility levels are presented in table 1R1.1 to 1R 1.5. 
 

Conclusion: 100% RDF increased the grain yield by 21, 49, 17, and 59%, respectively at Parbhani, Rahuri, 
Dharwad and Tandur over 50% RDF fertility level. Test hybrid ‘SPH 1742 and SPH 1746 were superior to check 
CSH 15R at Tandur only with 16.0 and 6.0 increase in grain yield, respectively. SPV 2221 was significantly 
superior to CSV 22R by 19.0%, 11%, 8% at Parbhani, Rahuri, Tandur, respectively.   
 

Table 1R-1A.  Interaction effect of fertility levels and genotypes on grain yield (Kg/ha) 
Treatments Fertility levels 

Mean Genotypes 50% RDF 75% RDF 100 RDF 
SPH 1742 4166 4112 4808 4362 
SPH 1746 3931 4308 5372 4537 
SPV 2221 4436 4675 5084 4731 
CSH 15R 4579 4531 4631 4581 
CSV 22R 4669 5114 5397 5060 
M 35-1 3848 4108 4618 4192 
CSV 29R 4716 4759 5546 5007 
Mean 4335 4515 5065  

LSD (P=0.05): Fertility (F)= 154;; Genotypes (G)=235; F x G= 406 CV:5.3 % 
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2R. Assessing the performance of rabi sorghum genotypes with changing climate (increased sowing 
window) 

 (Tables 2R. pgs.SA6) 
Field experiments were conducted at Tandur evaluate the relative performance of 5 sorghum cultivars (V1-CSH 
15R, V2-CSV 22R, V3-Phule Anuradha, V4-Phule Vasudha  and Phule Revati ) with varying sowing dates (S1:1st 
week of Sep.; S2: 3rd week of Sep.; S3:1st week of Oct.; S4: 3rd week of Oct. and S5: 1st week of Nov.) with an 
objective of identifying best sowing window and genotypes in the current climate change scenario.  Results 
revealed that effects of sowing dates, genotypes were significant (P=0.05) on grain yield, stover yields, harvest 
index, and net returns. Interaction effect between planting dates and genotypes for grain yield was found 
significant at Tandur. 
 
Sowing of rabi sorghum during 3rd week of September produced highest grain yield (3304 kg/ha) but it was on 
par with 1st week of October (3108 kg/ha). Even 1st week of September sown crop did not differ statistically with 
2nd week September sowing. The third week of September sown crop showed significant differences (P=0.05) 
over 3rd week of October and first week of November sown ones. Similarly, 1st week of November sown crop 
produced lowest yield (2487 kg/ha) but it was on par with previous 3rd week of October sowing (Table 2R-1). 3rd 
week of September sown crop produced 14% and 33% higher grain yield over 3rd week of October and 1st week 
of November, respectively. Based on these results, sowing can be under taken either during 3rd week of Sept. or 
1st week of Oct. at Tandur based on the rainfall distribution and soil moisture availability in the profile.     
 
Among the genotypes, Phule Revati produced highest grain yield (3412 kg/ha) followed by CSV 22R (3287 
kg/ha).  The genotype Phule Revati produced significantly grain yields (P=0.05) by 12%, 23%, and 36% over 
CSH 15R, Phule Vasudha, and Phule Anuradha, respectively. Interaction effects revealed that genotype Phule 
Revati when sown during the 3 week of September significantly produced higher grain and stover yields (Table 
2R-1). Maximum net returns (Rs. 92999 Rs/ha) and B: C ratio (5.17) was obtained with planting rabi sorghum 
cultivar Phule Revati during 3rd week of October.  
 
Conclusion: Interaction effect between dates of planting and cultivars indicated that the performance of cultivars 
varies with dates of planting. At Tandur, crop should be sown either during 3rd week of September or 1st week of 
October based on the rainfall distribution and soil moisture availability in the profile. Phule Revati when sown 
during the 3rd week of September produced higher grain yields (3412 kg/ha), net returns (Rs.92999 Rs/ha) and 
B: C ratio (5.17).   
 

Table 2R-1. Interaction effect of dates of planting and sorghum cultivars on grain yield 
Treatments Dates of planting 

1st week of Sep 3rd week of Sep 1st week of Oct 3rd week of Oct 1st week of Nov Mean 
Tandur 

Cultivars 
 CSH 15R 3154 3272 3237 2879 2692 3047 
 CSV 22 3512 3548 3533 3058 2782 3287 
Phule Anuradha 2793 2814 2574 2365 1961 2501 
Phule Vasudha 2912 2984 2957 2915 2092 2772 
Phule  Revati 3706 3904 3241 3302 2692 3412 
Mean 3215 3304 3108 2904 2487 3047 
CD (P=0.05) Sowing Dates 

(D)= 122 
Cultivars (C)= 
122 

D x C=273    

 
3R. Optimization of production factor under resource constraints 

(Priority inputs in Rabi grain sorghum) 
Field experiments were conducted at four locations i.e., Parbhani, Rahuri, Dharwad, and Tandur to find out the 
priority production inputs needed under resource constraints by the rabi sorghum farmer.  The treatments include 
T1: control (only improved cultivar without any input), T2: Full package of practice (FPP)= Protective irrigation + 
Fertilizer  (RDF) + Weed control (herbicide and hand weeding) + Plant protection (application of insecticides and 
fungicides including seed treatment with fungicides) + Seed treatment  with PSB and Azospirillum + Thinning+ 
Improved variety; T3: FPP minus Irrigation;  T4: FPP minus Fertilizer, T5: FPP minus Weed control, T6: FPP 
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minus Plant protection, T7: FPP minus seed treatment with PSB and Azospirillum, T8: FPP minus Thinning , and 
T9: FPP minus improved variety (use local cultivar of the region). 
  
Results revealed that there were significant differences in grain and stover yields due to variation in production 
inputs at all locations and overall mean. Mean grain yield ranged from 2047 kg/ha to 3971 kg/ha across the 
treatments. Full package of practices (FPP) treatment gave significantly higher grain and stover yields and 
economics at all location and overall location mean. There was 94 % grain yield reduction when the improved 
rabi sorghum cultivar was grown without using FPP (i.e., over T2 (FPP)).  There was less reduction (-13%) in 
grain and stover yields when the priority inputs such as seed treatment (T7) with PSB and Azospirillum was not 
applied indicating that this input can be sacrificed by the producer over others. Moderately less reduction was 
observed when the priority input such as protective irrigation, plant protection was not applied indicating that 
these two inputs can be sacrificed by the producer only after seed treatment.  Interestingly, significantly highest 
yield reduction was observed when fertilizer (-43%) was not applied to the sorghum crop followed by thinning (-
36%), local cultivar (-36%) and weed control (-31%).  This situation clearly indicates that fertilizer is the primary 
priority production input followed by plant thinning, improved cultivar, and weed control in above order of priority. 
(Table 3R-1A).  Application of production inputs at correct stage of crop development is essential to the sorghum 
crop under dryland condition irrespective of hybrid or local.   Phenology, stover yields, yield components and 
economics of sorghum priority input treatments for four locations are presented in tables 3R 3.1 pages SA 7 to 
SA11 (as annexures).  

 
Conclusion: Significant differences in grain, stover yields, and net returns were observed due to variation in 
production inputs at all locations including overall mean. Full package of practices (FPP) treatment gave 
significantly higher grain and stover yields and economics at all location including overall location mean. 
Interestingly, significantly highest yield reduction was observed when fertilizer (-43%) was not applied to the 
sorghum crop followed by plant thinning (-36%) and weed control (-31%) indicating that fertilizer, thinning, and 
weed control were the key production inputs for rabi sorghum productivity in above order of priority. 

 
Table. 3R-1A. Effect of priority production inputs on grain yield (kg/ha) of sorghum at different 

locations Rabi 2014-15 
 

Treatment Parbhani Rahuri Dharwad Tandur Mean 
T1: control (only improved cultivar without any input 522 1124 2926 2092 2047 
T2: Full package of practice (FPP)= Protective irrigation + 
Fertilizer  (RDF) + Weed control (herbicide and hand weeding) 
+ Plant protection (application of insecticides and fungicides 
including seed treatment with fungicides) + Seed treatment  
with PSB and Azospirillum + Thinning+ Improved variety; 

2100 3020 5500 3394 3971 

T3: FPP minus Irrigation 840 1359 5110 3049 3173 
T4: FPP minus Fertilizer, 2151 1694 4095 2529 2773 
T5: FPP minus Weed control 2348 1963 4314 2811 3029 
, T6: FPP minus Plant protection 2062 2265 4785 2365 3138 
T7: FPP minus seed treatment with PSB and Azospirillum, 1911 2718 4927 2910 3518 
T8: FPP minus Thinning 2016 1268 5014 2477 2920 
T9: FPP minus improved variety (use local cultivar of the 
region). 

1332 1740 4222 2811 2925 

Location mean 1698 1906 4544 2716 3055 
LSD (P=0.05) 768 256 389 480 707 
C.V. (%) 26.14 7.77 4.94 10.21 13.4 
 
4R. Integrated Nutrient Management (INM) in greengram-rabi sorghum system 
To improve the productivity, moisture conservation and N-use efficiency of rabi sorghum, field experiments were 
conducted at Tandur on integrated nutrient management with green gram – rabi sorghum sequence. Main plot 
treatments consisted of 2 FYM levels (M1: Without FYM; M2: FYM 5t/ha), subplots include (C1: Green gram; C2: 
Fallow) and four sub-subplots-N levels (N1:0, N2:40, N3:60; N4:80) and the experiment was conducted in Split-
split plot with three replications. Results revealed that effect of FYM levels on rabi sorghum grain yield were not 
significant ((P=0.05), but it was significant on fodder yield.  Similarly, the effects of both kharif green gram & 
fallow system and N levels on rabi sorghum grain yield were significant. While interaction effects among FYM 
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levels, green gram & fallow and N levels were significant (Table 4R.1).  Growing green gram prior to rabi 
sorghum had significantly (P=0.05) increased the grain and stover yield of rabi sorghum by 27% and 18% 
respectively, over kharif fallow treatment.    
 
Among the N levels, in general grain yield increased with increase in N levels from 0 to 80 kg/ha. The increase in 
grain yield at 80 kg/ha level was 59%, 29% and 9% respectively, over 0, 40, and 60 Kg N /ha.  Both 60and 80 kg 
N levels were on par for grain yield,  but stover yield increased significantly at 80 kg N level over 60 Kg .  
Interaction effects indicated that application of 5 tonnes FYM prior to monsoon, growing green gram during kharif 
season along with applying 80 kg N/ha to rabi sorghum produced the highest grain yield (3782 kg/ha) and net 
returns.  
 
Conclusion: Application of 5 tonnes FYM prior to monsoon, incorporation of green gram during kharif season 
along with applying 60 or 80 kg N/ha to rabi sorghum produced the highest grain yield (3782 kg/ha) and net 
returns.  

Table. 4R-1A. Interaction effects of INM green gram – rabi sorghum on grain and stover yields of rabi 
sorghum, Tandur 

 
M1: No FYM 

C1: Green gram 

N -levels 
(Kg/ha 

Grain yield 
(kg/ha) 

Rank  Dry fodder yield 
(kg/ha) 

Rank 
    

0 2302 13 3798 13 
40 2563 9 4411 8 
60 3201 4 4859 4 
80 3390 3 5596 2 

C2: Fallow  

0 1991 14 3403 15 
40 2399 12 4106 10 
60 2778 8 4470 6 
80 3197 5 5170 3 

M2: FYM 5t/ha 

C1: Green gram 

0 2452 11 3801 12 
40 2797 7 4465 7 
60 3584 2 4611 5 
80 3782 1 6288 1 

C2: Fallow  

0 1545 16 3022 16 
40 1629 15 3607 14 
60 2561 10 4080 11 
80 2803 6 4230 9 

 Location Mean     2686   4370   
 LSD ( 0.05)      471   579   
 F  (Prob)     0.01   0.03   
CV (5%)     10.23   7.82   

 
 
5R. Effect of Seed priming and foliar spray of nutrients in rabi sorghum 
Field experiments were conducted at Rahuri, Parbahni, Dharwad and Tandur to evaluate the effect of Seed 
priming treatments and foliar sprays of nutrients on the productivity if rabi sorghum. Five seed priming (10-12 hrs)  
treatments (P1. control, P2. seed priming with water, P3. seed priming with ZnSO4 @0.5%, P4. seed priming 
with KNO3 @ 0.5%,and P5. seed priming with potassium Di-hydrogen phosphate (KH2PO4) @ 0.5% ) along 
with  four nutrient foliar sprays ( F1. control (water spray), F2. KNO3 @2%, F3. DAP @2%, and F4. Urea @2%) 
were tried in an FRBD design with three replication using rabi sorghum cv CSV 22R. The results are presented in 
Table 5R-5.1( SA13-SA17).  Results revealed that significant effects LSD (P= 0.05) of seed priming treatments, 
and nutrient foliar sprays on grain and stover yields were observed at all locations including location mean. 
Interaction effects were significant at Dharwad and Tandur and for excepting overall location mean. 
    
Among the seed priming treatments, on overall location mean basis highest grain yield was observed with KNO3 
seed priming (3182 kg/ha) followed by KH2PO4 across the locations, but both treatments were on par. Seed 
priming with KNO3 had significantly increased that grain yield by 17%, 12%, and 7 % over no priming, water 
priming, and ZnSO4, respectively (Table 5R.1 A).   Among the foliar sprays, KNO3 foliar spray @2% gave the 
highest grain yield (3206 kg/ha) across the locations followed by DAP @2% and Urea @%, but they on par with 
each other. Foliar sprays of KNO3   @2% had increased grain yield by 16% (sign), 6% (on par), and 5 % (on par) 
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over control, Urea @%, and DAP @2%,   respectively.  Interaction effects indicated that seed priming with KNO3 

along with foliar sprays KNO3   @2% was superior over other treatments. Similar trends were observed in stover 
yields too.   Phenology, stover yields, yield components and economics of rabi sorghum for four locations are 
presented in tables 5R 5.1 (page SA 13 to SA17 (as annexures).  
   
Conclusion: Among the seed priming treatments, on overall location mean basis highest grain yield was 
observed with KNO3 seed priming (3182 kg/ha) followed by KH2PO4. In foliar sprays, KNO3 foliar spray @2% 
gave the highest grain yield (3206 kg/ha) across the locations. Foliar sprays of KNO3   @2% had increased grain 
yield by 16% (sign), 6% (on par), and 5 % (on par) over control, Urea @%, and DAP @2%,   respectively. By and 
large, seed priming with KNO3 along with foliar sprays KNO3   @2% was superior over others. 
 

Table 5R.1 A Effect of Seed priming treatments and Nutrient foliar sprays 
on grain yields of Rabi sorghum 

 Parbhani Rahuri Dharwad Tandur Mean 
Seed priming treatments 
P1. control, 1784 2334 4728 2211 2764 
P2. seed priming with water 2080 2401 4471 2613 2891 
P3. seed priming with ZnSO4 @0.5 2008 2603 4793 2697 3025 
P4. seed priming with KNO3 @ 0.5% 2367 2756 4703 2900 3182 
P5. seed priming with KH2PO 0.5% 2220 2957 4893 2828 3224 
CD (P=0.05) 273 275 180 175 210 
Nutrient foliar sprays  
 F1. control (water spray)  1710 2410 4693 2264 2769 
F2. KNO3 @2%, 2371 2759 4769 2926 3206 
F3. DAP @2%, 2186 2596 4535 2952 3067 
F4. Urea @2% 2099 2676 4874 2457 3026 
CD (P=0.05) 244 246 161 157 188 

 
 

Annexure 1:  Physico-chemical properties of soils at different centers (Rabi 2014-15) 

 

S.No Particulars Rahuri Bijapur Dharwad Parbhani Solapur Tandur 
1 Soil texture Fine Clay  Medium deep 

black (Clay) 
Medium black 
(Clay loam) 

Shallow and 
medium 

Clay loam 

2 Soil depth (cm)   60  Deep 30-45 30-75 100 
3 Soil pH value (1:2.5 soils: water) 8.37 8.3 7.8 8.26 8.61 6.5 
4 Field capacity (%) 35-37  32   38 
5  Wilting point (%)   14-16.5 18 15   17 
6  Bulk density(g/cc)  1.49  1.31    
7 EC (1:2.5 soils: water) (d/Sm) 0.30 0.20  0.26   
8 Soil organic carbon (%) 0.50 0.50 0.57    
9  Available Nitrogen (kg/ha):  163 187 194.8 138 181 225 
10 Available P2O5 (kg/ha)  15.0 27 33.5 10.26 23 20-25 
11  Available K2O (kg/ha)  706 410 454.2 445 295 350 
12 Available Fe (ppm)     3.72  
13 Available Zn (ppm)     0.44  
14 Available Mn (ppm)     18.15  
15 Available Cu (ppm)     1.28  


