
2-Agronomy Rabi report-agm11.doc  Page 1 of 9 

Sorghum agronomy research (Rabi 2010‐11) 

J.S. Mishra, M.S. Raut, A.D. Pawar, V.S. Khubsad, Sudhakar, O.G. Lokhande  
 
 

C o n t e n t s 
 

Executive summary ................................................................................................... 1 

Detailed report ............................................................................................................ 2 

Agro-climatic situation at different AICSIP centers .................................................... 2 
Experimental results .......................................................................................... 2 

1.1R. Response of promising pre-released sorghum genotypes to fertility levels 
under rainfed conditions (Deep soils) ............................................................................ 2 

1.2R. Response of promising pre-released sorghum genotypes to fertility levels 
under rainfed conditions (Shallow to medium soils) .................................................... 3 

1.3R. Response of promising pre-released sorghum genotypes to fertility levels 
under irrigated conditions ............................................................................................... 4 

2R. Integrated weed management in irrigated rabi sorghum ................................................ 5 
3R. Response of rabi sorghum to micronutrients (Zn and Fe) .............................................. 6 
4R. Response of rabi sorghum cultivars to conservation tillage .......................................... 7 
Annexure 1:  Physico-chemical properties of soils at different centers .............................. 8 
Annexure II:  Weekly weather data at different centres .......................................................... 9 

 
--  ##  -- 

 

Executive summary 
 
Field experiments were conducted during rabi 2010-11 at different AICSIP centres to evaluate the 
response of pre-released sorghum genotypes to fertility levels, and to develop improved agronomic 
practices for higher sorghum productivity and profitability.   
 
1 R. Response of advanced/pre-released sorghum genotypes to fertility levels under 
different soils and moisture conditions 
Pre-released sorghum genotypes that were promoted to the second year of testing in AVHT under 
the breeding programme were evaluated for their response to fertility [Control, 50% RDF, 
100%RDF (60:30:00 kg NPK/ha), and 150% RDF)] across the rabi sorghum growing regions of the 
country. The salient findings have been summarized as under (Table 1). 
 

Table 1: Response of promising pre-released sorghum genotypes to fertility levels 
 

S. 
No 

Situation Test entries Checks Locations Promising treatments/entries 

1. Rainfed deep 
soil 
 

SPH-1620, SPV-
1830, SPV-1833, 
SPV-1835 

CSH-15R, M35-
1, CSV-22 

Parbhani, 
Rahuri, 
Dharwad 
and Tandur 

Test hybrid ‘SPH 1620’ produced 3.55% higher grain yield 
over check ‘CSH 15R’ and the test varieties produced 
10.42 and 3.74 % higher yield over M 35-1 and CSV 22, 
respectively. Significant fertility response was noticed up to 
100% RDF. 

2. Rainfed 
shallow to 
medium soil 

SPV-1806, SPV-
1829, SPV-1830, 
SPV-1831 

CSH-15R, M35-
1,  Phule 
Maulee  

Solapur The experiment was vitiated as no grain yield could be 
recorded. 

3. Irrigated 
conditions 

SPH-1620, SPV-
1830, SPV-1833, 
SPV-1835 

 

CSH-15R, M35-
1, CSV-22 

Rahuri, 
Solapur 

Test hybrids ‘SPH 1620’ was at par (3.19% higher) to 
check ‘CSH 15R’, whereas all the test varieties were 
significantly superior to M35-1, but only ‘SPV 1830’ gave 
8.1% higher grain yield over CSV 22. Significant response 
of fertility was observed up to 100% RDF (80:40 kg N, 
P2O5/ha) with nutrient–use efficiency of 5.68 kg grain/kg 
NP applied. 
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2R. Integrated weed management in irrigated rabi sorghum  
Weed infestation in irrigated rabi sorghum caused 37% reduction in grain yield. Growing ‘Phule 
Anuradha’ and P. Yashoda with pre-emergence application of atrazine at 0.50 kg/ha was the most 
effective and economical option for higher yields and effective weed control in irrigated rabi 
sorghum. 
 
3R. Response of rabi sorghum to micronutrients (Zn and Fe) 
Soil application of 15 kg ZnSO4+15 kg FeSO4/ha gave 12.02% higher grain yield over RDF alone 
at Dharwad, whereas at Tandur, application of 15 Kg ZnSO4 at sowing + 0.20% ZnSO4 as foliar 
application at 30 and 45 DAS  produced 23.68% higher yield over RDF alone. 
 
4R. Response of sorghum cultivars to conservation tillage 
Minimum tillage (1 harrowing + atrazine as pre-em+1 hand weeding) was as effective as the 
conventional tillage for grain yield but more cost-effective in rabi sorghum. 
 

Detailed report  
 
Agro-climatic situation at different AICSIP centers 
All the centres received pre-sowing rains during last week of September to first week of October. The maximum 
rain fall during July-December 2010 was recorded at Tandur (1305 mm) followed by Parbhani (1153.5 mm), 
Parbhani, (900.4 mm), Dharwad (818.2 mm) and Solapur (561 mm)  (Fig 1). The sowing details, physico-
chemical properties of soil and weather parameters for Rabi 2010-11 cropping season are presented in 
Annexure I and II. 
 

 

Fig. 1. Total rainfall (mm) received during crop season at various AICSIP centres 
 
 
Experimental results  
 
1.1R. Response of promising pre-released sorghum genotypes to fertility levels under 
rainfed conditions (Deep soils) 
The experiment was conducted at 4 locations (Parbhani, Rahuri, Dharwad and Tandur) to find out the response 
of 4 pre-released genotypes (SPH-1620, SPV-1830, SPV-1833, SPV-1835) to fertility levels. The checks were 
CSH-15R, M35-1, CSV-22. Grain yield varied widely with locations. The highest grain yield (2445 kg/ha) was 
recorded at Tandur and the lowest (833 kg/ha) at Parbhani (Table 1.1R-1). Increasing fertility levels up to 150% 
of RDF (90:45:0) significantly increased the grain yield at Dharwad and Tandur, whereas at Rahuri, the 
significant response was noticed up to 100% RDF (60:30:00). The performance of the test genotypes also varied 
with locations. At Rahuri and Tandur, the test hybrid ‘SPH 1620’ (1815 and 2364 kg/ha) produced 29.9 and 7.5% 
% higher grain yield than that of check ‘CSH 15R’ (1397 and 2199 kg/ha), but at Dharwad and Parbhani, the 
trend was reverse.  Similarly, the test varieties ‘SPV 1830, 1833 and 1835’ performed better than the check M35-
1 but were at par with CSV 22 at Rahuri. At Tandur, all the test varieties were significantly superior to both the 
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checks.  On mean basis, test hybrid ‘SPH 1620’ produced 3.55% higher grain yield over check ‘CSH 15R’ and 
the test varieties produced 10.42 and 3.74 % higher yield over M 35-1 and CSV 22, respectively. Similar trend 
was observed with respect to fodder yield too.  Fertility x genotype interaction for grain yield was found to be the 
non significant.   
 
Increasing fertility levels from native fertility to 150% of RDF did not influence the number of days required for 
50% flowering, number of panicles, grains/panicle and harvest index (Table1.1R -2). Plant height and 100-seed 
weight increased significantly at 100% RDF as compared to control. However, application of 150% RDF recorded 
maximum net returns (Rs 52074/ha) and B:C ratio (3.96). The test hybrid and varieties were better than the 
respective checks in terms of economic benefits.  
 
Conclusion: Test hybrid ‘SPH 1620’ produced 3.55% higher grain yield over check ‘CSH 15R’ and the test 
varieties produced 10.42 and 3.74 % higher yield over M 35-1 and CSV 22, respectively. Significant fertility 
response was noticed up to 100% RDF. 

 
Table 1.1R-1 Grain and dry fodder yields of promising rabi sorghum entries as influenced by different fertility levels 

 

Treatment Grain yield (Kg/ha) Dry fodder yield (kg/ha) 
Parbhani Rahuri Dharwad Tandur Mean Parbhani Rahuri Dharwad Tandur Mean 

Fertility levels 
Native fertility 750 893 972 1351 991 4383 5219 5059 3721 4595 
50% RDF 788 1330 2110 1870 1524 4456 6731 6584 5097 5717 
100% RDF (60:30:0) 874 1880 2310 3038 2025 4590 7893 6992 8113 6897 
150% RDF 918 1926 2464 3524 2208 4673 8017 7663 9423 7444 
CD (P= 0.05) 158 372 74.4 449 669 217 683.3 431.7 694.2 1706 
CV (%) 25.10 32.65 5.02 24.32 65.61 6.35 12.99 8.70 13.95 45.78 
Genotypes 
SPH 1620 888 1815 1930 2364 1749 4421 6170 6834 6402 5957 
SPV 1830 666 1688 1926 2740 1755 4602 7909 6616 7334 6615 
SPV 1833 699 1556 1890 2877 1756 4387 7537 6475 7699 6525 
SPV 1835 767 1463 1870 2488 1647 4620 8210 6599 6768 6549 
CSH 15R 1117 1397 2044 2199 1689 4548 5705 6598 5926 5694 
M 35-1 986 1136 2103 2004 1557 4421 6123 6484 5422 5612 
CSV 22 706 1493 1983 2446 1657 4680 7101 6415 6568 6191 
C.D. (5%) 112 210 93.3 270 174 260 637.5 514 526.4 446 
C.V. (%) 16.44 17.00 5.79 13.43 14.64 7.00 11.15 9.52 9.73 10.27 
Location mean 833 1507 1964 2445 1687 4526 6965 6574 6589 6163 

 
Table1.1R -2. Phenology, yield components and economics of rabi sorghum as influenced by fertility levels and 

genotypes (Mean of 4 locations). 
 

Treatment Days to 
50% flrng. 

Plant ht. 
(cm) 

Number of 
panicles/m2** 

Number of 
grains/panicle++ 

100-seed 
wt (g) 

Harvest 
index (%) 

Net returns 
(Rs/ha)* 

B:C 
ratio* 

Fertility levels 
Native fertility 81 226 14.68 635 3.15 20.47 15812 1.72 
50% RDF 80 235 14.52 688 3.25 25.27 29490 2.69 
100% RDF (60:30:0) 80 241 14.46 805 3.34 26.64 45054 3.67 
150% RDF 81 242 14.17 854 3.34 26.10 52074 3.96 
CD (P= 0.05) NS 6.6 NS NS 0.16 NS  2.00 
Genotypes 
SPH 1620 76 230 14.69 719 3.29 25.67 34438 2.96 
SPV 1830 82 250 14.56 760 3.17 24.34 39183 3.29 
SPV 1833 83 243 14.28 787 3.20 24.20 40642 3.36 
SPV 1835 85 238 14.19 772 3.30 22.83 35683 3.04 
CSH 15R 75 224 14.58 719 3.30 25.85 32868 2.78 
M 35-1 80 222 14.36 733 3.28 24.56 30763 2.63 
CSV 22 83 245 14.56 729 3.33 24.88 35677 3.02 
CD (P= 0.05) 2.8 11 0.53 59 0.09 2.02 7090 0.39 
*Mean of Rahuri, Tandur and Dharwad; **Mean of Parbhani, Dharwad and Tandur, ++ Mean of Parbhani, and Tandur 

 
1.2R. Response of promising pre-released sorghum genotypes to fertility levels under 
rainfed conditions (Shallow to medium soils) 
The field experiment was conducted at Solapur to evaluate the response of pre-released sorghum genotypes 
(SPV-1806, SPV-1829, SPV-1830, SPV-1831) to fertility levels.  The checks were CSH-15R, M35-1, and Phule 
Mauli. The experiment was vitiated as no grain yield could be recorded.  
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1.3R. Response of promising pre-released sorghum genotypes to fertility levels under 
irrigated conditions  
The field experiment was conducted at Rahuri and Solapur to evaluate the response of pre-released rabi 
sorghum genotypes (SPH-1620, SPV-1830, SPV-1833, SPV-1835) to fertility levels. The checks were CSH-15R, 
M35-1, CSV-22. Results (Table 1.3R-1) revealed that increasing fertility levels up to RDF (80: 40 kg NP/ha) gave 
significantly higher grain yield at both the locations as compared to 50% RDF. Similar trend was observed in 
fodder yield. Test hybrid ‘SPH 1620’ (2318 kg/ha) gave 8.67% lower grain yield as compared to check ‘CSH 15R’ 
(2538 kg/ha) at Rahuri, but at Solapur, the trend was reverse and test hybrid (2013 kg/ha) yielded 21.41% higher 
than the check (1658 kg/ha). At both the locations, test varieties gave higher grain yields than check M 35-1 but 
were at par to CSV 22 at both the locations. On mean basis, ‘SPH 1620 yielded 3.19% more than CSH 15R and 
all the test varieties were significantly superior to M35-1, but only ‘SPV 1830’ gave 8.1% higher grain yield over 
CSV 22.    
 
None of the growth, phenology and yield attributing traits were significantly due to variation in fertility levels 
(Table 1.3R-2). Test variety ‘SPV 1835 was significantly shorter in plant height as compared to other test 
genotypes and the check ‘CSV 22’. Test hybrid was 5 days early for 50% flowering than the check but maturity 
duration was the same (118 days). The test varieties were slightly late for flowering and maturity compared to M 
35-1, but were similar to CSV 22.  
 
Conclusion: Test hybrids ‘SPH 1620’ was at par (3.19% higher) to check ‘CSH 15R’, whereas all the test 
varieties were significantly superior to M35-1, but only ‘SPV 1830’ gave 8.1% higher grain yield over CSV 22. 
Significant response of fertility was observed up to 100% RDF (80:40 kg N, P2O5/ha) with nutrient–use efficiency 
of 5.68 kg grain/kg NP applied. 
 
Table 1.3R-1. Grain and dry fodder yields of promising rabi sorghum genotypes influenced by different fertility levels 
 

Treatment Grain yield (kg/ha) Dry fodder yield (kg/ha) 
Rahuri Solapur Mean Rahuri Solapur Mean 

Fertility levels 
Native fertility 2105 1516 1810 7521 3058 5289 
50% RDF 2497 1992 2245 7899 4164 6031 
100% RDF (80:40:0) 2820 2161 2491 8617 5201 6909 
150% RDF 2821 2327 2574 8579 5783 7181 
CD (P= 0.05) 239 222 173 666 637 1561 
CV (%) 12 15 6 11 19 20 
Genotypes 
SPH 1620 2318 2013 2165 7407 5204 6306 
SPV 1830 3174 2514 2844 8333 5324 6829 
SPV 1833 2955 2255 2605 8069 5491 6780 
SPV 1835 2005 1903 1954 9259 5157 7208 
CSH 15R 2538 1658 2098 7738 3463 5601 
M 35-1 1912 1413 1663 7606 3000 5303 
CSV 22 3025 2237 2631 8664 4222 6443 
CD (P= 0.05) 322 352 302 351 824 796 
CV (%) 15 21 13 5 22 12 
Location mean 2561 1999 2280 8154 4552 6353 

 
 

Table 1.3R-2. Phenology, plant stand, and yield components of rabi sorghum influenced by fertility levels and entries 
 (Mean of 2 locations) 

Treatments Plant ht. 
(cm) 

Days to 50% 
flowering 

Days to 
maturity 

Plant stand at 
thinning (‘000/ha) 

Plant stand at 
harvest (‘000/ha) 

100-seed wt 
(g) 

HI (%) 

Fertility levels 
Native fertility 206 92 125 93.47 88.14 3.21 22.48 
50% RDF 212 92 124 105.78 99.38 3.28 23.59 
100% RDF (80:40:0) 213 91 123 112.02 103.03 3.33 22.34 
150% RDF 216 89 124 106.27 99.56 3.35 21.90 
CD (P= 0.05) NS NS NS NS NS NS NS 
CV (%) 4 4.26 1.80 30.33 30.64 4.28 26.57 
Genotypes 
SPH 1620 195 80 118 113.91 105.53 3.23 22.71 
SPV 1830 230 94 126 109.74 101.85 3.31 25.30 
SPV 1833 235 96 128 113.86 108.71 3.28 23.61 
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Treatments Plant ht. 
(cm) 

Days to 50% 
flowering 

Days to 
maturity 

Plant stand at 
thinning (‘000/ha) 

Plant stand at 
harvest (‘000/ha) 

100-seed wt 
(g) 

HI (%) 

SPV 1835 214 97 128 97.76 89.30 3.58 18.04 
CSH 15R 186 85 118 105.86 99.01 3.19 23.95 
M 35-1 193 90 123 92.55 86.99 3.26 19.95 
CSV 22 227 96 128 97.01 91.30 3.23 24.49 
CD (P= 0.05) 12 5 2 13.33 12.13 0.25 2.51 
CV (%) 5.31 5.57 1.65 12.37 12.05 7.43 10.79 

 
2R. Integrated weed management in irrigated rabi sorghum  
Field experiments were conducted at 4 locations (Parbhani, Rahuri, Dharwad, and Solapur) to find out the effect 
of 4 weed management practices and 5 genotypes on weeds, yield and economics of irrigated rabi sorghum. 
 
Effect on weeds: The weed flora varied at different locations (Table 2R-1). In general, broad-leaved weeds 
dominated the crop as compared to grasses and sedges. Parthenium and Convolvulus were the major weeds at 
Rahuri. Pre-emergence application of atrazine at 0.50 kg/ha alone or in combination with 1 hand weeding at 30 
days after sowing (DAS) significantly reduced the population and dry matter of weeds as compared to weedy 
check (Table 2R-4). None of the genotypes caused significant variation on population and dry matter of weeds. 
 
Yield and yield attributes: Based on means of different locations, infestation of weeds throughout the crop 
growth period caused 37% reduction in grain yield and 20.55% in dry fodder yield of rabi sorghum. However, the 
losses due to weeds varied over locations. The maximum reduction in yield (51.87%) was recorded at Dharwad 
and lowest at Solapur (14.52%). The highest mean grain yield (2390 kg/ha) was recorded with weed free check 
which was at par with atrazine 0.50 kg/ha alone and when supplemented with + 1 HW. Atrazine 0.50 kg/ha alone 
was as effective as weed free check at Solapur. Mean grain yield did not vary significantly among different 
genotypes. However, P. Yashoda gave maximum yield at Solapur and P. Anuradha at Rahuri. The interaction 
between weed control and genotype for grain yield was significant at Rahuri (Table 2R-3). P. Anuradha 
responded significantly more to weed control as compared to other genotypes.  
 
Economics: The highest net returns (Rs. 31,832/ha) and B: C ratio (3.52) was obtained with atrazine 0.50 kg/ha 
alone as pre-emergence.  
 
Conclusion: Growing ‘Phule Anuradha’ and P. Yashoda with pre-emergence application of atrazine at 0.50 
kg/ha was the most effective and economical option for higher yields and effective weed control in irrigated rabi 
sorghum. 

Table 2R-1. Major weeds of rabi sorghum at different locations 
 

Location Major weeds 
Grasses and sedges Broad-leaved 

Solapur Cynodon dactylon, Echinochloa colona, 
Cyperus rotundus. 

Parthenium hysterophorus, Chenopodium album, Convolvulus arvensis, 
Amaranthus viridis, Euphorbia geniculata, wild mustard, Trianthema monogyna. 

Dharwad Panicum ischane, Eargrostis sp, 
Dinebra retroflexa, Eleusine indica  

Phyllanthus madarapratensis, Crozophora rotleri, Vicoa indica, Corchorus 
olitorius, Ageratum conyzoides, Alternanthera sessilis, Leucas aspera,  
Amaranthus viridis, Desmodium diffusum, Euphorbia thymifolia, Oscimum 
canum, Sonchus arvensis, Commelina bengalensis, Physalis minima. 

Rahuri  Cyperus rotundus, Paspalum spp., 
Panicum spp. Cynodon ductylon 

Commelina bengalensis, Parthenium hysterophorus, Amaralthus polygamous, 
Convolvulus arvensis, Portulaca oleracea, Euphorbia geniculata, Corchorus 
trilocularis, Tridax procumbens, Celosea argentia, Acanthospernum hispidium 

 
 

Table 2R-2. Effect of genotypes and weed control measures on grain yield of rabi sorghum at different centres 
 

Treatment Grain yield (kg/ha) 
Parbhani Rahuri Dharwad Solapur Mean* 

Weed management practices 
Weedy check 1974 1515 1353 1654 1507 
Weed free 2727 2426 2811 1935 2390 
Atrazine 0.50 kg PE 2280 1794 2667 2082 2181 
Atrazine 0.50 kg PE+1 HW at 30 DAS 2629 2078 2732 1866 2225 
CD (P= 0.05) 365 189 59 340 648 
Reduction in Yield (%) 27.61 37.55 51.87 14.52 36.95 
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Treatment Grain yield (kg/ha) 
Parbhani Rahuri Dharwad Solapur Mean* 

Genotypes 
CSH 15 R 2636 1774 2424 1732 1977 
M35-1 2039 1886 2409 1600 1965 
P. Anuradha 1966 2439 2386 1834 2220 
P. Chitra 2625 1963 2348 1916 2076 
P. Yashoda 2747 1703 2387 2339 2143 
CD (P= 0.05) 460 179 137 351 NS 
Location mean 2403 1953 2391 1884  

*excluding Parbhani 
 
 
Table 2R-3. Interaction effect of genotypes and weed control measures on grain yield (kg/ha) of sorghum at Rahuri 

 
Treatment Weed control measures 

Genotypes Weedy 
check 

Weed free Atrazine0.50 kg/ha as 
pre-emergence 

Atrazine 0.50 kg/ha+ 
1HW at 30 DAS 

Mean 

CSH 15 R 1383 2183 1568 1963 1774 
M35-1 1544 2118 1721 2160 1886 
P. Anuradha 1836 3468 2223 2230 2439 
P. Chitra 1546 2405 1764 2137 1963 
P. Yashoda 1265 1955 1695 1898 1703 
Mean 1507 2390 2181 2225  
LSD (P=0.05)Genotype x Weed control- AiBi-AiBj: 357; AiBi-AjBi: 370 

 
 

Table 2R-4. Effect of weed control methods and genotypes on weeds, growth and reproduction and economics in 
irrigated rabi sorghum (mean of Rahuri, Dharwad and Solapur). 

 
Treatment Weed 

population 
(No./m2) 

Weed 
dry 

weight 
(g/m2) 

Dry 
fodder 
yield 
(t/ha) 

Plant 
stand at 
harvest 
(000’ha) 

Plant 
height 
(cm) 

Days to 
50% 

flowering 

Days to 
maturity 

100-seed 
weight (g) 

Net 
returns 

(Rs./ha)* 

B:C 
ratio** 

Weed control measures 
Weedy check 41.1 252.9 6069 139.79 185 80 122 3.11 16083 2.33 
Weed free 0 0 7639 141.42 217 80 121 3.24 30608 2.56 
Atrazine 0.50 
kg/ha pre-em. 

17.1 96.6 7593 142.71 202 81 122 3.20 31832 3.52 

Atrazine 0.50 kg 
pre-em +1 HW 

14.9 53.1 7689 140.72 208 81 122 3.18 29964 2.66 

CD (P= 0.05) -  997 NS 30 2 2 0.14 844 NS 
Genotypes 
CSH 15 R 19.4 102.5 7113 138.92 199 80 122 3.21 27451 2.71 
M35-1 17.3 97.5 7379 140.89 193 81 122 3.19 27449 2.78 
P. Anuradha 18.8 90.7 6876 141.13 207 79 122 3.24 27060 2.88 
P. Chitra 19.6 99.0 7543 141.83 212 83 124 3.19 26664 2.76 
P. Yashoda 18.3 100.8 7326 143.04 204 81 118 3.08 26984 2.70 
CD (P= 0.05) NS NS 721 2.83 18 7 5 0.08 NS 0.12 

* Dharwad; ** Mean of Rahuri and Dharwad 
 
3R. Response of rabi sorghum to micronutrients (Zn and Fe) 
Field experiments were conducted at 5 locations viz., Parbhani, Rahuri, Dharwad, Solapur, and Tandur. Results 
(Table 3R.1) revealed that significant response of micronutrients (Fe and Zn) on grain yield over RDF was 
observed at Dharwad and Tandur. At other locations too, application of micronutrients increased the grain yields 
but the differences were not significant. Soil application of 15 kg ZnSO4+15 kg FeSO4/ha gave 12.02% higher 
grain yield over RDF alone at Dharwad, whereas at Tandur, application of 15 Kg ZnSO4 at sowing+0.20% ZnSO4 
as foliar application at 30 and 45 DAS  produced 23.68% higher yield over RDF alone. Similar trend was 
observed for fodder yield. 
 
Conclusion: Soil application of 15 kg ZnSO4+15 kg FeSO4/ha gave 12.02% higher grain yield over RDF alone at 
Dharwad, whereas at Tandur, application of 15 Kg ZnSO4 at sowing+0.20% ZnSO4 as foliar application at 30 and 
45 DAS  produced 23.68% higher yield over RDF alone. 
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Table 4R.1. Effect of micronutrients on grain yield of sorghum 

 
 
 

Table 4R.2. Effect of micronutrients on dry fodder yield of sorghum 

 
 
 

4R. Response of rabi sorghum cultivars to conservation tillage 
The field experiments were conducted at 4 locations viz., Parbhani, Solapur, Dharwad and Tandur to find out the 
response of rabi sorghum genotypes under different tillage practices. Irrespective of the treatments, the 
maximum grain (2474 kg/ha) was recorded at Tandur and stover yield (7063 kg/ha) at Dharwad (Table 4R.1). 
Parbhani (770 kg/ha) and Solapur (419 kg/ha) recorded the lower grain yields. Irrespective of the locations, 
minimum tillage was at par to conventional tillage for grain yield, but significantly better than the zero tillage. 
Different genotypes did not vary significantly in response to tillage. The tillage x genotype interactions was not 
significant. The economic analysis revealed that maximum net returns (Rs. 45, 804/ha) and B: C ratios (5.81) 
were obtained with minimum tillage.  
 
Conclusion: Minimum tillage was at par with conventional tillage in terms of grain yield but more cost effective. 
Zero tillage was less productive and less profitable. 
 
 

Treatment Grain yield (kg/ha) 
Parbhani Rahuri Solapur Dharwad Tandur Mean 

RDF+ZnSO4 25Kg (Soil appl.) 678 2045 3224 2314 3811 2414 
RDF+FeSO4 25Kg (Soil appl.) 579 2230 3178 2469 3352 2362 
RDF+0.2%ZnSO4 Foliar spray at 30 and 45 DAS 617 1891 3324 2190 4043 2413 
RDF+0.5%FeSO4 Foliar spray at 15 and 30 DAS 557 2187 2944 2230 3424 2269 
RDF+ZnSO4 15Kg (Soil appl.)+0.20% as foliar spray at 30 and 45 DAS 661 2083 2831 2344 4209 2426 
RDF+FeSO4 15Kg (Soil appl.)+0.50% as foliar spray at 30 and 45 DAS 693 2122 3746 2317 3556 2487 
RDF+ Soil application of 15 kg ZnSO4+15 kg FeSO4 709 2426 3909 2610 3607 2652 
RDF+ Foliar application of 0.20% ZnSO4+0.50% FeSO4 647 2086 2989 2271 3721 2343 
RDF alone 565 2245 3207 2330 3403 2350 
Control (Native fertility) 542 1741 2774 946 1932 1587 
  Location Mean 625 2106 3213 2202 3506 2330 
  CD (P=0.05) 153 360 966 137 710 394 

Treatment Stover yield (kg/ha) 
Parbhani Rahuri Solapur Dharwad Tandur Mean 

RDF+ZnSO4 25Kg (Soil appl.) 3569 6173 8519 7338 8817 6883 
RDF+FeSO4 25Kg (Soil appl.) 3463 7593 9481 7407 8502 7289 
RDF+0.2%ZnSO4 Foliar spray at 30 and 45 DAS 3694 6235 9259 6002 9322 6902 
RDF+0.5%FeSO4 Foliar spray at 15 and 30 DAS 3691 6605 9111 6260 8754 6884 
RDF+ZnSO4 15Kg (Soil appl.)+0.20% as foliar spray at 30 and 45 DAS 3616 6358 9481 7041 9659 7231 
RDF+FeSO4 15Kg (Soil appl.)+0.50% as foliar spray at 30 and 45 DAS 3507 6728 8370 7113 8733 6891 
RDF+ Soil application of 15 kg ZnSO4+15 kg FeSO4 3713 6296 8296 7476 8838 6924 
RDF+ Foliar application of 0.20% ZnSO4+0.50% FeSO4 3540 6420 9222 6569 8586 6867 
RDF alone 3502 6420 8667 5799 8481 6574 
Control (Native fertility) 3402 5247 6778 5069 4693 5038 
  Location Mean 3570 6407 8719 6607 8439 6748 
  CD (P=0.05) 458 1009 1647 799 953 792 
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Table  4R.1. Effect of sorghum genotypes and tillage practices on grain and stover yields at different locations 
 

Treatment Grain yield (kg/ha) Dry fodder yield (kg/ha) Net returns 
(Rs/ha)* 

B:C 
ratio* Parbhani Solapur Dharwad Tandur Mean Parbhani Solapur Dharwad Tandur Mean 

Tillage 
Conventional 
tillage 

804 423 2303 3122 1663 4977 4070 7949 7622 6155 45023 4.40 

Minimum 
tillage 

767 466 2140 3060 1608 4717 3752 7048 7485 5750 45804 5.81 

Zero tillage 739 367 1564 1240 978 4603 3193 6192 3295 4321 21925 4.69 
CD (P=0.05) NS NS 40 447 846 313 1258 320 607 1826   
Genotypes 
M35-1 824 496 2020 2043 1346 4809 4130 6983 5140 5266 32219 4.43 
CSV 216R 507 181 1980 2876 1386 4957 3951 6777 7054 5685 42394 5.43 
Phule Maulee 845 482 2047 2506 1470 4734 3407 7467 6208 5454 38424 5.06 
P. Anuradha 1082 541 2031 2313 1491 4421 3272 7330 5762 5196 35825 4.80 
P. Chitra 592 393 1933 2633 1388 4906 3599 6758 6507 5442 39057 5.12 
CD (P=0.05) 106 117 93.9 253 NS 395 489 487 527 431 8523 4.43 
Location mean 770 419 2002 2474  4766 3672 7063 6134   0.85 

*Dharwad and Tandur 
 
Conventional tillage (1 deep ploughing+2harrowings+atrazine as pre-em+1 hand weeding) 
MT=Minimum tillage (1 harrowing+atrazine as pre-em+1 hand weeding) 
ZT=Zero tillage (Direct sowing after harvest of kharif crops and killing the weeds with glyphosate before sowing+atrazine as pre-em.) 

 
 
 
 
 

Annexure 1:  Physico-chemical properties of soils at different centers 
 

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

black (Clay) 
Medium black 
(Clay loam) 

Shallow and 
medium 

Heavy, Fine  

2 Soil depth (cm)   70  30-75 90 100 
3 Soil pH value (1:2.5 soils: water) 7.2 7.77-7.91 8.61 8.22 6.5 
4 Field capacity (%) 31   36-38 38 
5  Wilting point (%)   17   15-17 17 
6  Bulk density(g/cc)  1.4   1.5  
7 EC (1:2.5 soils: water) (d/Sm) 0.60 0.203-0.328  0.24  
8 Soil organic carbon (%) 0.54 0.26-0.47  0.25  
9  Available Nitrogen (kg/ha):  220 91-110 181 225 225 
10 Available P2O5 (kg/ha):  21.2 13.7-20.7 23 29 20-25 
11  Available K2O (kg/ha):  305 559-803 295 540 350 
12 Available Fe (ppm)   3.72 3.864  
13 Available Zn (ppm)   0.44 0.296  
14 Available Mn (ppm)   18.15   
15 Available Cu (ppm)   1.28   
16 Date of sowing 9-10 Oct 10 20 Oct 10 27 Sep-22 

Oct 10 
14 Sep-12 Oct 

10 
29 Oct-8 Nov 10 

17 Rainfall received during crop 
period (mm) July-Dec. 

818.2 1153.5 779.6 900.4 1305* 

*up to Jan 2011. 
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Annexure II:  Weekly weather data at different centres 
 

Rahuri Dharwad 
Std 

week 
Dates Evapo-

ration 
(mm) 

Rain 
fall 

(mm) 

RH (%) Temperature (◦C) Sun 
shine 
hours 

Rain 
fall 

(mm) 

Temperature (◦C) RH (%) 
AM PM Max Min Max. Min. AM 

(7.30h) 
PM 

(14.30h) 
27 Jul 02-08 3.35 47.8 83 63 30.6 22.7 2.39 21.4 27.44 20.84 91.0 75.85 
28   09-15 5.46 0.0 78 52 31.9 23.4 3.23 - 30.18 20.85 89.42 61.28 
29   16-22 5.63 61.0 83 62 31.7 23.2 4.03 24.0 27.81 20.77 93.42 79.71 
30    23-29 3.91 9.0 84 68 29.4 22.6 1.51 96.8 24.92 20.80 95.85 85.71 
31    30-05Aug 3.89 3.4 77 64 30.0 22.1 1.23 35.1 26.34 20.78 92.28 79.71 
32 Aug 6-12 4.74 29.8 77 54 30.6 21.5 4.34 6.4 28.38 20.87 90.57 73.0 
33  13-19 4.80 5.6 83 57 31.6 22.5 3.81 14.8 28.91 20.84 92.14 72.00 
34   20-26 3.79 4.0 84 60 30.5 21.6 1.96 95.2 27.57 20.70 94.28 77.00 
35    27-02 2.36 225.8 86 69 29.5 22.2 3.10 67.2 26.11 20.42 95.71 84.00 
36 Sep 3-9 2.49 151.0 82 73 28.8 22.3 1.60 8.1 26.84 20.71 92.0 80.57 
37  10-16 4.74 0.0 79 56 31.3 20.5 6.87 4.8 27.74 20.21 93.14 71.42 
38 Sep17-23 4.47 106.6 79 58 31.5 22.7 5.00 62.6 27.80 19.52 94.0 71.85 
39  24-30 4.56 85.6 85 62 31.5 21.2 6.31 71.6 29.94 20.51 95.14 68.57 
40 Oct 01-07 4.90 0.0 83 49 31.5 20.9 8.27 81.6 29.97 19.97 90.28 65.42 
41 08-14 4.70 2.4 82 44 32.4 19.6 6.67 39.6 29.70 20.10 92.71 58.71 
42 15-21 4.19 63.8 84 58 31.0 22.7 4.61 37.6 27.31 20.38 92.42 72.28 
43   22-28 4.23 1.8 83 51 30.4 19.1 6.57 58.0 28.72 19.10 89.28 69.28 
44   29-04 Nov 5.10 0.0 73 47 29.7 16.0 8.04 19.4 27.71 17.81 87.00 62.57 
45 Nov 5-11 3.30 10.6 76 57 29.3 19.4 2.93 47.6 27.47 19.48 92.0  
46 12-18 4.08 61.8 86 61 29.8 22.0 5.57 0.2 29.28 19.60 93.57 68.57 
47 19-25 3.90 30.4 86 64 28.8 20.5 6.53 25.6 29.21 18.92 89.14 61.14 
48 26-2nd Dec 4.93 0.0 71 48 30.5 16.8 7.15 - 28.42 17.08 82.28 49.42 
49 Dec 3-9  4.77 0.0 77 55 27.0 11.8 7.84 - 27.32 16.11 87.28 52.00 
50 10-16 0.00 0.0 79 46 27.2 9.9 8.12 0.6 26.65 15.14 89.0 57.42 
51 17-23 0.00 0.0 81 22 27.5 7.0 9.15 - 27.27 11.65 68.28 41.57 
52 24-30 0.00 0.0 65 33 29.6 10.9 8.26 - 28.01 12.34 78.28 42.00 

 Total  98.28 900.4      818.2     

 
Parbhani Solapur 

Std 
week 

Dates Rain 
fall 

(mm) 

RH (%) Temperature (◦C) Rain 
fall 

(mm) 

Temperature (◦C) RH (%) 
AM PM Max Min Max. Min. AM 

(7.30h) 
PM 

(14.30h) 
27 Jul 02-08 176.9 97 69 30.4 20.5 95.1 31.2 22.7 88 68 
28   09-15 2.2 81 61 32.3 21.9 1.5 32.7 23.6 84 52 
29   16-22 3.2 78 56 33.4 22.6 34.0 32.7 23.0 87 64 
30    23-29 102.4 90 68 30.6 22.3 60.3 29.1 22.3 90 76 
31    30-05Aug 51.6 83 66 30.3 22.3 16.3 30.7 21.8 87 62 
32 Aug 6-12 144.5 88 71 29.1 22.1 6.2 32.4 22.4 84 56 
33  13-19 119 91 70 30.9 22.7 83.3 31.1 22.3 93 70 
34   20-26 27.8 90 68 30.6 23.1 40.5 30.8 21.7 92 70 
35    27-02 91.4 92 73 30.7 22.7 63.7 29.6 22.7 91 77 
36 Sep 3-9 51.1 94 79 29.0 22.3 39.6 29.2 22.2 91 75 
37  10-16 54.6 88 61 31.8 22.3 3.4 32.0 21.9 89 65 
38 Sep17-23 69.5 86 60 32.2 22.6 14.1 32.2 22.4 91 70 
39  24-30 41.4 87 62 32.5 22.5 29.7 32.4 22.3 90 56 
40 Oct 01-07 1.4 81 48 32.8 21.1 22.3 32.7 21.1 91 53 
41 08-14 0 73 39 33.8 20.1 0.0 33.5 20.9 83 40 
42 15-21 23.2 87 57 31.9 21.9 15.4 33.0 22.8 89 62 
43   22-28 6.6 82 47 32.0 19.2 0.4 32.4 20.0 88 46 
44   29-04 Nov 0 73 48 30.1 17.9 1.2 31.1 17.6 81 51 
45 Nov 5-11 40.2 83 54 30.5 20.3 17.1 29.8 21.0 88 59 
46 12-18 2.8 85 56 31.8 20.5 9.2 32.6 20.8 88 50 
47 19-25 50.3 92 56 31.0 19.7 2.0 31.6 19.5 83 53 
48 26-2nd Dec 0 79 41 31.4 16.8 0.0 31.8 17.0 77 41 
49 Dec 3-9  0 79 49 28.3 15.9 0.0 31.0 16.8 84 51 
50 10-16 0 80 41 28.4 12.2 5.7 28.7 16.1 80 48 
51 17-23 0 74 24 28.0 5.8 0.0 29.4 9.1 88 53 
52 24-30 0 71 39 29.1 11.2 0.0 30.4 12.7 71 30 

 Total  1153.5     561     

 


