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Executive summary 
 
Impact of climate change (achieved through changing sowing windows) on rabi sorghum performance and ability 
of its coping approaches varied with location. Advancing sowing time by a week and a by fortnight can improve 
grain yield/plant by 5.13 and 18.58% over the current sowing window (56.5 g). However, a delay in sowing was 
counterproductive to biological yield (-2.83%at Rahuri), grain and biological yield at Hagari, Vijayapura and 
Solapur with Solapur registering highest yield losses (47.4 and 74.3%).Substitution of M-35-1 with other cultivars 
can boost grain (39-79%) and biological yields substantially (22.9-43.1%) at Rahuri. Similar scope exists at 
Vijayapura and Solapur though of lesser magnitude.Cultivars did not make much difference at Hagari.Scope lies 
for increasing grain and biological yield per plant by altering planting density (both increase and decrease) at 
Rahuri while they did not bring any changes at Solapur. However, at Hagari and Vijayapura,increasing planting 
density has reduced grain yield per plant markedly. A change in amiable soil moisture on account of changed 
rainfall (amount & no of rainy days) and solar radiation (Heat units) aviable to crop coupled with photo-periodism 
of crop has resulted in altered duration of crop and also the yields. 
 
In boron deficit soil of Akola, soil application (2 kg/ha) along with 0.1% B foliar spray at panicle initiation and 
flowering stages has brought 61.1% improvement in rabi sorghum grain yield per plant as compared to its no B 
application and further, soil (56.1%) or foliar B applications (25.4%) too brought yield grain improvements over 
control. 

 
Detailed report 

 
The primary objectives of rabi sorghum physiology were:  
I. To identify suitable mechanisms for coping with changing climate through sowing window, cultivar and plant 

density alterations and  
II. To assess the impact of boron nutrition on rabi sorghum performance vis a vis on pollen fertility . 

In total, two trials were conducted during rabi 2022. 1RP-22 was conducted at four locations (Rahuri, Hagari, 
Vijayapura and Solapur) while 5R trail was conducted at Akola. 
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1 RP-22: Climate change impacts assessment on rabi grain sorghum productivity and coping strategy 
through genotypes, sowing windows and planting densities 
A field study was made at Rahuri and Hagari to assess the impacts of climate change on rabi grain sorghum 
productivity and coping strategy through genotypes, sowing windows and planting densities. Treatments (48) 
formed by combination of four sowing windows (main plot), four varieties (sub-plot) and 3 planting densities (sub-
sub-plot) were evaluated in Split-Split plot design with two replications. The data was analysed in Split-split plot 
design and summarized data tables are given as Annexure I. 
Table 1. Rabi sorghum performance as influenced by climate change and coping through sowing window, variety 
and plant density alterations 
 
Treatment Grain yield (g/plant) Biological yield (g/plant) 

Rahuri Hagari Vijayapura Mean Rahuri Hagari Vijayapura Mean 
Sowing window 
Current standard sowing week  56.54 15.21 61.64 44.46 177.04 65.75 173.71 138.83 
Advanced sowing by a week  59.42 14.49 57.80 43.90 175.33 62.70 166.33 134.79 
Advanced sowing by a fortnight  67.04 14.48 57.86 46.46 184.96 62.36 142.67 129.99 
Delayed sowing by fortnight   56.29 13.97 28.69 32.98 171.54 60.72 134.25 122.17 
 CD (5%)  2.70 1.06 10.36 17.24 4.67 3.17 12.62 21.67 
Sorghum cultivar 
M-35-1  42.38 14.47 45.54 34.13 144.29 62.64 165.79 124.24 
Phule Suchitra  62.13 14.70 57.52 44.78 181.71 63.50 151.08 132.10 
GS-23 75.96 14.27 49.73 46.65 205.67 61.69 146.92 138.09 
TRJP-1-5 58.83 14.71 53.20 42.25 177.21 63.71 153.17 131.36 
 CD (5%)  2.47 0.75 7.49 7.01 2.73 2.91 5.27 16.40 
Plant density 
Standard population   57.88 14.89 54.67 42.48 174.03 64.30 165.81 134.71 
25% higher population 60.56 14.32 43.22 39.37 178.94 62.01 136.72 125.89 
25% lower population   61.03 14.41 56.60 44.01 178.69 62.35 160.19 133.74 
 CD (5%)  1.82 0.56 3.42 2.50 2.08 2.28 4.46 7.66 
 
Sowing window 
Data (Table 1) reveals that at Rahuri (Maharashtra), advancing sowing time by a week and a fortnight has 
markedly improved the biological and grain production per plant (g) by 5.13 and 18.58% over the current 
standard week of sowing (56.5 g). However, biological yield per plant improvements were significant with 
advancing sowing time by a fortnight only (4.52% higher) over current standard week of sowing (177 g). A 
fortnight delayed sowing from the current standard sowing time could bring marked reduction in biological yields 
(2.83%) and the trend is similar for grain yield also though the reductions were not significant.  
 
At Hagari (Karnataka), delaying sowing by fortnight was counterproductive as evident   from marked reductions 
in both grain and biological yield per plant (7.58 and 7.89%) over standard sowing window (15.2 and 66 g). 
Further, advanced sowing window by a fortnight has also reduced the biological yields per plant significantly 
(6.06%) over current sowing time (reductions in grain yield were not significant 
 
At Vijayapura (Karnataka), delaying sowing by fortnight was counterproductive to  both grain and biological yield 
per plant (-53.5 and -22.7%) as compared to current sowing window (61.64 and 173.71 g). Further, advanced 
sowing window by a fortnight has also reduced the biological yields per plant significantly over current sowing 
time. 
At Solapur (Maharashtra), delayed sowing by a fortnight has markedly reduced the stover and grain production 
by 47.4 and 74.3% (Table 2) over the current standard week of sowing (635 and 607 g/m2).  
 
Table 2. Rabi sorghum performance as influenced by climate change and coping through sowing window, variety 
and plant density alterations (Solapur) 
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Table 1a. Heat units, rainfall and rabi sorghum duration under varied sowing windows 

*Standard sowing time 
Table 1b.Heat units, rainfall and rabi sorghum duration under varied sowing windows  

*Standard sowing time 
Table 1c. Heat units, rainfall and rabi sorghum duration under varied sowing windows 

*Standard sowing time 
Date of sowings have significantly altered the rainfall (moisture) available to the crop and its duration 

(Table 1abc). At Rahuri and Hagari, the crop duration has increased with advanced sowing and decreased with 
delayed sowing. At Vijayapura, there is a decrease in crop duration with both advanced and delayed sowing from 
current sowing window. 
 
Sorghum cultivars 
At Rahuri, among sorghum cultivars, TRJP-1-5, Phule Suchitra and GS-23 have 39, 49 and 79% higher grain 
yields per plant than M-35-1 (42.4 g). The increases in biological yield per plant was of lesser magnitude than 
that of the grain as evident from the fact that biological yield of TRJP-1-5, Phule Suchitra and GS-23 was 22.9, 
26.9 and 43.1% higher than M-35-1 (144 g).  
At Hagari, cultivars did not differ for both grain and biomass yields though TRJP-1-5 & Phule Suchitra and GS-23 
have 1.38 % higher and 1.38% lower grain yield per plant than M-35-1 (14.5 g). 

Treatment  Grain (kg/m2 Stover (kg/m) 2) 
Sowing window 
D1: Current standard sowing week  0.607 0.635 
D2: Advanced sowing by a week  0.513 0.841 
D3:Advanced sowing by a fortnight  0.376 0.685 
D4: Delayed sowing by fortnight   0.156 0.334 
Mean 0.413 0.624 
CD  (5%)  0.239 0.274 
Variety 
V1: M-35-1  0.367 0.457 
V2: Phule Suchitra  0.452 0.638 
V3: GS-23 0.450 0.683 
V4: TRJP-1-5 0.383 0.716 
 CD (5%)  0.062 0.153 
Planting density 
S1: Standard population   0.401 0.623 
S2:25% higher population than S1  0.397 0.568 
S3:25% lower population than S1   0.441 0.680 
 CD (5%)  NS  NS 

Treatment  Heat units Crop duration (days) Rainfall, mm(rainy days) 
Sowing (harvest) window: Rahuri  
02-09-2022 (31-01-2023) 2098.8 152   285.2 (15) 
12-09-2022 (31-01-2023) 1927.3 142   285.2 (15) 
15-09-2022 (31-01-2023)* 1878.9 139   277.8 (14) 
30-09-2022 (31-01-2023) 1647,2 124 134.5 (8) 

Treatment  Heat units Crop duration (days) Rainfall, mm(rainy days) 
Sowing  (harvest) window: Hagari  
24-09-2022  (13-02-2023) 2180.9 143   228.4 (10) 
30-09-2022  (14-02-2023) 2099.4 138 204.0  (8) 
10-10-2022  (24-02-2023)* 2129.5 137 111.6 (4) 
25-10-2022  (27-02-2023) 1911.3 125     2.6 (0) 

Treatment  Heat units Crop duration (days) Rainfall, mm(rainy days) 
Sowing window: Vijayapura  
20-09-2022  (07-01-2023)_ 1424 110 141.8 (11) 
06-10-2022  (28-01-2023)_ 1413 115 127.5 (8) 
20-10-2022  (14.02.2023)* 1430 118 5.9 (1) 
09-11-2022  (28.02.2023) 1264 105 1.4 
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At Vijayapura, Phule Suchitra being at par with TRJP-1-5 has markedly higher grain yield /plant than GS-23 and 
M-35-1. Further, TRJP-1-5 also has superior grain yield/plant than M-35-1. However, for biological yield, M-35-1 
has excelled all the cultivars. 
At Solapur (Maharashtra), among sorghum cultivars GS-23 and Phule Suchitra have markedly higher grain and 
stover yields than M-35-1 (0.457 and 0.367 kg/m2

5R Boron nutrition of rabi sorghum 

). Further, TRJP-1-5 has significantly higher stover production 
over M-35-1.  
 
Planting density 
Scope lies for increasing grain and biological yield per plant by both increasing and decreasing planting density 
by 25% at Rahuri. However, at Hagari, increasing planting density has reduced grain yield per plant markedly 
(4.03%) over standard population (14.9 g) and though biological yield has followed the trend of grain yield, the 
decreases remained non- significant. At Vijayapura, higher population has markedly decreased the grain and 
biological yield /plant. Both increased and decreased plant densities did not alter stover and grain yield over 
standard population at Solapur. 
 

A field study was made at Akola to assess the role of boron fertilization on pollen fertility, seed set and finally on 
the yield of rabi grain sorghum. Nine boron fertilizer treatments were evaluated in RBD with three replications. 
The data was analyzed in RBD and summarized data tables are given as Annexure II. 
Data on boron fertilization (Table 3) has indicated that soil application of 2 kg/ha B has improved pollen viability, 
filled grain/ panicle, test weight that together resulted in 85.2 and 56.1% increase in grain and biomass yield 
/plant as compared to no B applied i.e. NPK (39.8 g) control. Similarly, foliar spray of 0.1 and 0.2% B at panicle 
initiation and flowering stages being at par with each other on an average have improved the mean grain and 
biomass yield/plant by 25.4 and 33.4% as compared no B control (39.8 and 138.6 g). The improvement in grain 
yield was greater when B was applied to both soil (2 kg/ha) and as well as a foliar spray (0.1% B) foliar spray 
brought the best yield performances of rabi sorghum (61.1%) as compared to soil (56.1%) and foliar spray 
(25.4%) alone. 

 
Table 3. Influence of boron fertilization on yield attributes, yield and B content of rabi grain sorghum  

Treatment Pollen 
viability (%) 

Filled grains/ 
panicle 

Test 
weight 

(g) 

Yield (g/plant) B content (ppm) 
Grain  Biomass  Grain Stem 

T1 94.60 - RDF (NPK) 1219.2 31.10 39.8 138.6 12.54 11.53 
T2 96.14 - RDF + 1.0 kg B/ha  1103.0 32.73 37.8 172.2 13.04 13.94 
T3 98.21 - RDF + 2.0 kg B/ha  1903.9 37.83 73.7 216.4 15.49 14.85 
T4 97.49 - RDF + 0.1 ppm B foliar spray 1421.7 34.70 50.8 193.1 13.67 14.84 
T5 97.00 - RDF + 0.2 ppm B foliar spray  1391.6 33.97 49.0 176.8 13.48 15.39 
T6- T2 97.91  + 0.1 ppm B  foliar spray 1470.3 36.21 54.6 207.0 14.16 13.49 
T7 - T2 97.54  + 0.2 ppm B  foliar spray 1738.5 36.05 64.6 197.9 13.84 12.49 
T8- T3 98.65  + 0.1 ppm B foliar spray 1956.4 39.94 79.6 223.3 16.73 15.36 
T9 –T3 95.05   + 0.2 ppm B foliar spray 942.8 31.51 31.4 145.5 12.90 12.66 
  Mean 96.96 1460.8 34.89 53.5 185.7 13.98 13.84 
 CD (5%) 0.008 76.33 0.827 2.58 8.42 0.770 0.588 
 CV (%)  0.005 3.018 1.370 2.790 2.620 3.181 2.454 

Note: Foliar spray at panicle initiation and flowering stages 
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