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Sorghum agronomy - Kharif 2009 
J.S. Mishra, M.S. Raut, Pushpendra Singh, K. Ponnuswamy, V.S. Khubsad, O.G. Lokhande, Z.N. Patel, 

A. Krishna, N.S. Thakur, S.M. Nemade, J.P. Singh, D.S. Rana, US Tiwana 

Executive summary 
 
Field experiments were conducted during kharif 2009 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.  The summary of promising treatments is given below (Table 1). 
 
1.  Response of advanced/pre-released sorghum genotypes to fertility levels under rainfed 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 (80:40:40 kg NPK/ha), and 
150% RDF)] across the sorghum growing zones 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. Types of sorghum Test entries Checks Locations Promising treatments/entries 
1. Grain sorghum 

(Zone-I North) 
SPH 1606, 
SPH 1609, 
SPH 1596, 
SPH 1615 

CSH 16,  
CSH 23 

Dharwad, 
Parbhani, 
Akola,  
Indore  

SPH 1609 (3147 kg/ha) being at par with 
SPH 1606 (3063 kg/ha) produced 20% and 
39.8% higher yields respectively, over CSH 
16 and CSH 23.Significant response was 
observed up to 100% RDF. 

2. Grain sorghum 
 (Zone-II) 

SPH 1603, 
SPH 1604, 
SPH 1611, 
SPH1596, 
SPH1615, 
SPH 1616 

CSH 16,  
CSH 23 

Udaipur SPH 11611, SPH 1596, SPH 1615 and SPH 
1616 (4446-4791 kg/ha) were significantly 
superior (14.6-18.1% higher) to checks CSH 
16 and CSH 23 (3881-4056 kg/ha). 
Significant response was observed up to 
100% RDF. 

3. Dual-purpose SPV 1820, 
SPV 1822 

CSV 23, 
CSV 15 

Udaipur, 
Indore,  
Palem  

None of the test entries were significantly 
superior to checks However, SPV 1822 
produced 7.9% higher grain yield than CSV 
23. Significant response was observed up to 
100% RDF. 

4. Forage sorghum  
(Single cut) 

SPV 1846, 
SPV 1847, 
SPV 1851 

CSV 21 
F,  
HC 308 

Hisar, 
Pantnagar, 
Solapur, 
Udaipur,  

On mean basis, none of the test genotype 
was superior to check CSV 21 F. However, 
at Solapur SPV 1846 yielded 9.6% higher 
green fodder yield (59.18 t/ha) as compared 
to CSV 21F (54 t/ha). Significant response 
was observed up to 100% RDF. 

5. Forage sorghum  
(Multi cut) 

SPH 1626, 
SPH 1627 

CSH 20 
MF   

Pantnagar, 
Dharwad, 
Solapur, 
Udaipur 

Overall, at Ist cut none of the test genotypes 
produce significantly higher green fodder 
yields, however SPH 1626 produced 23.5% 
higher green fodder yield at Pantnagar and 
35.5% at Solapur during IInd cut. 

6. Sweet sorghum SPSSV 27 SSV 84,      
CSV 
19SS 

Akola, 
Indore, 
Solapur, 
Dharwad 

SPSSV 27 was at par with CSV 19SS, but 
produced 15.6% higher grain and 25.1% 
higher juice yields over SSV 84. This variety 
was 3-4 days early in 50% flowering as 
compared to checks. 

 
2.  Evaluation of sorghum genotypes for pigeonpea intercropping system: Five sorghum genotypes (CSH 16, 
CSH 23, CSV 15, and SPV 1616 and local) were evaluated for sorghum+ pigeonpea intercropping system. Based on 
the preliminary results of Indore, Coimbatore and Dharwad, intercropping of CSH 16 with pigeonpea in 2:1 row ratio 
was the most productive (sorghum equivalent yield 4,820kg/ha at Dharwad to 10,356 kg/ha at Indore) and profitable 
(B:C ratio 8.33 at Indore) combination. 
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3. Evaluation of sorghum genotypes for nutrient-use efficiency: Eight sorghum genotypes were evaluated under 
3 fertility levels at 5 locations (Parbhani, Palem, Coimbatore, Udaipur and Dharwad) for their responses to nutrient- 
use efficiency. The genotypes responded up to 100% RDF at Coimbatore and Udaipur and up to 150% RDF at 
Parbhani, Palem and Dharwad. Among different genotypes, the NUE at 100% RDF varied in order of CSH 14 (7.10 kg 
grain/kg nutrient) > SPV 1616 (7.01 kg) >CHS 23 (6.77 kg) > CSH 16 (6.50 kg)CSV 15 (5.66) > CSV 17 (5.54 kg)> 
CSV 23 (5.32kg) SPV 462 (5.17kg).However, at  150% RDF CSH 16 had maximum NUE (6.87 kg grain/kg nutrient) 
followed by CSH 23 (6.58 kg), SPV 462 (6.55 kg) and CSV 15 (5.98 kg). 
 
4. Conservation tillage and integrated nutrient management: Field experiments were conducted at 5 locations 
(Dharwad, Coimbatore, Akola, Indore and Udaipur) for grain sorghum and at 2 locations (Pantnagar and Hisar) for 
forage sorghum to find out the effect of conservation tillage and integrated nutrient management on productivity and 
profitability.  
 

4.1. Grain sorghum: Reduced tillage (2 harrowing + atrazine at 0.50 kg/ha+1 hoeing+hand weeding) was at par 
with conventional tillage (1Summer ploughing, 2 harrowing+atrazine+hoeing and hand weeding) in terms of yields 
and B:C ratio. Application of 100%RDF through inorganic was more economical (Net returns Rs. 28, 797; B:C 
ratio 2.08) than use of 75% RDF through inorganic+5t/ha FYM (1.87). 
4.2 Forage sorghum: Minimum tillage was at par with reduced and conventional tillage in terms of fodder yields 
but was more economical and fetched the maximum B:C ratio (2.06) followed by RT (1.91) and CT (1.86) due to 
lower cost of production especially reduced cost on tillage operations. Application of 75% RDF through 
inorganic+5t/ha FYM produced the optimum fodder yield. 

 
5. Yield maximization: Field experiments were conducted at 5 locations (Parbhani, Akola, Udaipur, Indore, Palem) to 
find out the maximum yield potential of sorghum with increased fertility, improved genotypes and planting geometry. At 
Parbhani (2859 kg/ha) and Akola (4794 kg/ha), CSH 23 with 150% RDF, at Udaipur (4896 kg), and Indore (3798 kg), 
CSH 1 6 with 100% RDF gave the maximum grain yields. Overall, CSH 16 with 45x15 cm spacing and 100% RDF 
(80:40:40 kg NPK/ha) produced maximum grain yield (4,896 kg/ha) at Udaipur. 
 
6. Response of micronutrients (Zn and Fe): Field experiments were conducted to find out the response of 
micronutrients (Zn and Fe) in grain sorghum (Dharwad, Coimbatore and Akola) and Forage sorghum (Pantnagar, 
Udaipur, Ludhiana and Hisar). Response of ZnSO4 was more pronounced as compared to FeSO4, indicating wider 
deficiency of former than the later. In Grain sorghum, soil application of ZnSO4 and FeSO4 each at 15 kg/ha 
increased the grain yield by 27.2% as compared to no micronutrient application. In forage sorghum, application of 
ZnSO4 at 15 kg/ha in soil followed by foliar spray (0.20%) at 15 and 30 days after sowing produced 11.6% higher 
green fodder yield (61.99 t/ha) as compared to RDF alone (55.45 t/ha). 
 
7. Weed management: Field experiments were conducted at 5 locations (Palem, Akola, Dharwad, Indore and 
Udaipur) to find out the effect of weed management practices and genotypes on weeds, and on yield and economics 
of grain sorghum.  Broad-leaved weeds (Parthenium hysterophorus, Amaranthus viridis, Digera arvensis, Commelina 
benghalensis, Trianthema monogyna) dominated the crop as compared to grasses (Paspalum spp., Echinochloa 
colona, Panicum spp.) and sedges (Cyperus rotundus). Infestation of weeds throughout the crop growth period caused 
41.3% reduction in grain and 38.9% in fodder yields.  Growing CSH 16 and pre-emergence application of atrazine at 
0.50 kg/ha followed by 1 hand weeding at 30 days after sowing was the most effective and economical (Net returns 
Rs. 23,797/ha and B:C ratio 3.07) option for higher yields and effective weed control in grain sorghum. 
 
Shortfall 

1. Inadequate publication of papers on AICSIP Agronomy collaborations. 
2. Mauranipur Centre did not send the data, Hisar send late and Deesa very late. 

Parbhani Centre did not conduct experiments on Tillage, Micronutrients and Weed management, Indore on 
Micronutrients, Coimbatore on Weed management and Yield maximization.  

3. Dharwad and Akola Centres did not send species wise weed data. 
4. Only Coimbatore, Hisar, Udaipur and Indore Centres send the list of publication. 
5. None of the centres send nutrient uptake data. 

 
Looking ahead 

1. A strong collaborative AICSIP program on Weed Management, Conservation tillage and Forage sorghum will be 
executed. 

2. Relevant technologies developed by different AICSIP Centres during past 5 years in different types of sorghum 
(Grain/dual purpose/forage, sweet sorghum) will be compiled and published. 

3. Good research papers based on multi-location AICSIP data. 
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Detailed report 
 

Agro­climatic situation at different AICSIP centers 
On an average, country received 698.1 mm rainfall during kharif 2009 (Fig. 1), which was 21.7% less than the 
long period average (LPA) rainfall (892.1 mm).  In general, during kharif 2009, crop faced mild to severe drought 
at different growth stages Although the total rainfall at most of the centres was normal due receipt of higher rains 
at flowering to maturity, the distribution was erratic. At most of the centres, crop faced prolonged initial drought 
just after emergence of crop. However, at Surat, trials vitiated due to heavy and continuous rains. The sowing 
details, physico-chemical properties of soil and weekly meteorological data on rainfall, temperature and relative 
humidity for kharif 2009 cropping season are presented in Annexure I and II. 

Zone - I (South) 
Coimbatore: The total rainfall received during kharif crop period (st. week 19 - 44) was 464.7 mm. The crop 
faced initial drought just after sowing in the II fortnight of June, but received sufficient rains with proper 
distribution from July onwards. Mean maximum and minimum temperatures ranged from 28.3 – 360C and 21.1 –
24.30C, respectively. The soils were clay loam in texture, slightly alkaline (pH 8.47), and low in available nitrogen, 
medium in available phosphorus and high in available potassium. Soils are sufficient in Fe but deficient in Zn 
content. 
 
Palem: The soils were alfisols with sandy loamy texture having low available N and medium in available P and K. 
The rainfall received during crop season was 694 mm adequate to raise good kharif crop, but the distribution was 
not proper. After sowing the crop in 3rd week of June, there was a prolong drought up to the 1st week of August. 
The crops were survived due to irrigation. Heavy rains at the end of September damaged the crop. 

Zone - I (North) 
Dharwad: The soil was deep black clay, low available N and medium in available P and K with neutral pH (7.3). 
Total rainfall received during crop period was 874.8 mm with almost uniform distribution. Very high relative 
humidity (75 – 96%) was recorded through out the crop growth period. 
 
Akola: The crop received 512 mm which was 29% less than normal 717mm for this location. However, the 
distribution of rainfall was erratic. More than 50% rains (355 mm) was received during the last week of June to 
July. The crop experienced midseason drought of three weeks followed by terminal drought in mid-September to 
late October. Soil was deep black clay with low availability of N (174Kg/ha), moderate P (15.4 kg) and K 
(372Kg/ha). 
 
Parbhani: The total rainfall received during growing season was adequate (609.5 mm) for kharif sorghum. The 
crop faced moderate drought during the last week of July and at post-flowering stage (2nd-3rd week of 
September). The soils were clay loam in texture, low in available N and P and high in K content.  
 
Indore:  The soil was clay loam in texture, low in organic matter and nitrogen, medium in phosphorus and high in 
available potassium content. Total rainfall received during crop period was 902.5 mm. Crop faced drought during 
August and late September at grand growth and post-flowering periods. 
 
Surat: The trials vitiated due to heavy rains (1475.6 mm) during the crop season. Crop was sown during first 
week of July. There was proper germination but subsequently water submergence due to heavy and continuous 
rains destroyed the trials. 

Zone - II 
Udaipur: Kharif crop received a total of 526.2 mm rainfall. The crop was sown during first week of July and faced 
a drought for 15 days during first fortnight of August. Mean maximum and minimum temperatures ranged from 
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28.1 – 420C and 20.4-28.10C, respectively. The soil was sandy loam in texture, medium in available N, P, K with 
pH 7.9 and OM 0.32%. 
 
Pantnagar: The soil was silty loam, neutal (pH 6.5-7.0), medium in organic carbon (0.62-0.72%), low in K (85-
134 kg) and high in phosphorus (51-65 kg/ha) content. The experiments were sown during 2nd fortnight of May to 
1st fortnight of June, 2009. 
 
Hisar: The crop received 413.9 mm rainfall. There was severe drought during August followed by good rains 
during 1st fortnight of September. The soil was sandy loam in texture with medium fertility. The micronutrient Fe 
and Fe content in soil was 0.80 and 8.0 ppm, respectively. 
 
Ludhiana: The crop received 365 mm rainfall. The soil was sandy loam in texture, slightly alkaline (pH 8.1). The 
soil contains 211 kg nitrogen, 17.5 kg phosphorus, 178 kg potassium, 2.14 ppm Fe, 1.10 ppm Zn, 3.72 ppm, Mn 
and 0.16 ppm Cu.  
 

 
 

Fig. 1. Total rainfall (mm) received during crop season at various AICSIP centres 
 

Experimental results   

Trail 1K. Response of advanced/pre-released sorghum genotypes to fertility levels 
under rainfed conditions 
1 K (A). Grain sorghum (Zone-I North)  
The experiment was conducted at 4 locations (Parbhani, Akola, Dharwad and Indore). Results revealed that 
irrespective of the treatments, the highest grain yield (3689 kg/ha) was recorded at Akola and the lowest (1997 
kg/ha) at Parbhani (Table 1KA-1). Increasing fertility levels upto 150% of RDF (120:60:60) increased the grain 
yield, but the response was significant upto 100% RDF (80:40:40). Overall, all the test genotypes produced 
higher yields than checks (CSH 16 and CSH 23). SPH 1609 (3147 kg/ha) being at par with SPH 1606 (3063 
kg/ha) produced 20% and 39.8% higher yields respectively, over CSH 16 and CSH 23. Although the interaction 
between fertility levels and genotypes for grain yield was not significant, SPH 1606 produced maximum grain 
yield at Parbhani (3295 kg/ha) and Akola (4653 kg/ha) with 150% RDF, where as SPH 1596 (4745 kg/ha) at 
Dharwad and SPH 1609 (3704 kg/ha) at Indore with 100% RDF. The highest nutrient-use efficiency (NUE) (11kg 
grain/kg nutrient) was recorded at 50% RDF followed by 100% RDF (8kg) and 150% RDF (6.45 kg). 
 
Similar to grain yield, mean dry fodder yield also increased up to 150% RDF, but the difference was not 
significant with 100% RDF. Test genotypes SPH 1609 (13997 kg/ha) and SPH 1606 (13890 kg/ha) produced 
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higher fodder yields than other genotypes (Table 1KA-2). On an average, these genotypes produced 15.7% and 
22.6% higher fodder yields over CSH 16 and CSH 23 (checks), respectively. 
 
Plant stand did not vary significantly due to fertility levels and genotypes (Table1KA-3). Increasing fertility levels 
from native to 150% of RDF reduced the number of days for 50% flowering from 70 to 67. Increasing levels of 
fertility significantly increased the plant height and 100 seed weight; however, the difference between 100% RDF 
and 150% RDF was not significant. Test entries took significantly more days than CSH 23 (check) for 50% 
flowering and SPH 1615 was significantly late.  SPH 1606 (182 cm) being at par with SPH 1609 (181 cm) and 
SPH 1615 (176 cm) produced significantly the tallest plant as compared to CSH 16 (173 cm) and CSH 23 (166 
cm). SPH 1615 and SPH 1596 produced bolder seeds than rest of the genotypes.  
 
The highest net returns (Rs. 39,117/ha) and B:C ratio (4.11) was recorded with 100% RDF. Further increase in 
fertility levels decreased the net return (Rs.37, 776/ha) and B:C ratio (3.57). Among different genotypes, 
significantly highest net returns and B:C ratio were recorded with SPH 1609 (Rs. 37,415/ha and 4.07) followed by 
SPH 1615 (Rs. 34,030/ha and 3.76). 
 
Conclusion: SPH 1609 (3147 kg/ha) being at par with SPH 1606 (3063 kg/ha) produced 20% and 39.8% higher 
yields respectively, over CSH 16 and CSH 23. Significant response was observed up to 100% RDF. 

 
Table 1K (A)-1 Grain yield (kg/ha) of promising grain sorghum genotypes  

as influenced by different  fertility levels 
 

Treatment Parbhani Akola Dharwad Indore Mean 
Fertility levels 
Native fertility 1217 3330 915 1797 1815 
50% RDF 1715 3650 3149 2268 2696 
100% RDF (80:40:40) 2211 3828 4063 2837 3235 
150% RDF 2843 3948 4086 2577 3363 
CD (P= 0.05) 64 874 478 274 922 
 Genotypes 
SPH 1606 2155 4220 3211 2666 3063 
SPH 1609 1921 4175 3467 3026 3147 
SPH 1596 1921 3435 3351 2095 2701 
SPH 1615 2023 3526 3397 2585 2883 
CSH 16 1969 3276 2719 2510 2619 
CSH 23 1990 3501 2175 1336 2251 
CD (P= 0.05) 300 493 269 287 271 
Location mean 1997 3689 3053 2370  

 
Table 1K (A)-2 Dry fodder yield (kg/ha) of promising grain sorghum genotypes  

as influenced by different fertility levels 
 

Treatment Parbhani Akola Dharwad Indore Mean 
Fertility levels 
Native fertility 4776 12504 11409 7952 9160 
50% RDF 5625 15121 18838 11190 12693 
100% RDF (80:40:40) 6532 16573 19263 14361 14182 
150% RDF 7535 17558 20122 13998 14803 
CD (P= 0.05) 178 7135 540 1777 2231 
 Genotypes 
SPH 1606 6134 19777 16850 12800 13890 
SPH 1609 5116 19412 19006 12455 13997 
SPH 1596 5498 13366 17965 11356 12046 
SPH 1615 6904 14108 17591 12663 12817 
CSH 16 6424 12063 16679 13208 12093 
CSH 23 6626 13907 16356 8769 11415 
CD (P= 0.05) 333 4028 764 1353 1418 
Location mean 6117 15439 17408 11875 12710 
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Table1KA-3. Plant stand, phenology and yield components of grain sorghum  
as influenced by fertility levels and genotype. 

 
Treatment Plant stand at 

harvest 
(‘000/ha) 

Days to 
50% flow 

Plant 
height 
(cm) 

100 seed 
wt (g) 

Harvest 
index (%) 

Net returns 
(Rs/ha) 

B:C ratio 

Fertility levels 
Native fertility 124.4 69.67 164 2.55 24.33 16,168 2.31 
50% RDF 125.11 68.38 175 2.82 21.95 32,933 3.91 
100% RDF (80:40:40) 126.49 67.38 179 3.15 20.66 39,117 4.11 
150% RDF 125.84 66.63 182 3.40 19.56 37,776 3.57 
CD (P= 0.05) NS 2.66 6 0.84 3.81 3,619 0.38 
Genotypes 
SPH 1606 125.1 68.17 182 2.89 20.41 33,133 3.61 
SPH 1609 125.14 69.10 181 2.88 21.64 37,415 4.07 
SPH 1596 124.72 68.60 171 2.96 23.04 31,519 3.57 
SPH 1615 125.86 70.40 176 2.89 23.18 34,030 3.76 
CSH 16 125.78 67.13 173 3.11 22.84 31,029 3.44 
CSH 23 126.15 64.67 166 3.14 18.65 21,866 2.67 
CD (P= 0.05) NS 1.85 8.3 0.20 4.41 2,731 0.25 

 
1 K (B). Grain sorghum (Zone II)  
This trial was conducted at Udaipur in zone III. Increasing fertility levels from native to 150% RDF has increased 
the grain yield from 3460 kg to 4726 kg/ha, respectively, however, the difference between 100% RDF (4598 
kg/ha) and 150%RDF was not significant (Table 1 KB-1). There were 21.1, 32.9 and 36.6% increase in grain 
yield with 50,100 and 150% RDF as compared to control.  Of the 6 test genotypes, 4 genotypes viz., SPH 1615 
(4791 kg/ha), SPH 1596 (4723 kg/ha), SPH 11611 (4636 kg/ha), and SPH 1616 (4446 kg/ha) were significantly 
superior to checks CSH 16 (3881 kg/ha) and CSH 23 (4056 kg/ha).  Dry fodder yield (13.58 t/ha) produced at 
150% RDF was at par with 100% RDF (13.97 t/ha). The test genotype SPH 1615 (13.6 t/ha) and SPH 1616 (13.2 
t/ha) produced the maximum dry fodder yields. Increasing fertility levels reduced the no. of days to 50 % 
flowering. Test genotype SPH 1615 was late in 50% flowering (64 days) as compared to CSH 16 and CSH 23 
(57 days). SPH 1603 and SPH 1604 produced the tallest plants (253 cm). The highest B:C ratio (2.15) was 
obtained with 100% RDF followed by 150% RDF (2.06). SPH 1615 with 100% RDF gave maximum B:C ratio 
(2.55).Among different genotypes, SPH 1615 recorded maximum net returns (Rs.35,672/ha) and B:C ratio (2.32). 
 
Conclusion: SPH 11611, SPH 1596, SPH 1615 and SPH 1616 (4446 -4791 kg/ha) were significantly superior 
(14.6-18.1%) to checks CSH 16 and CSH 23 (3881-4056 kg/ha). Significant response was observed up to 100% 
RDF. 

Table 1KB-1. Effect of fertility levels on yields, phenology and yield components 
of kharif sorghum genotypes and net returns 

 
Treatment Grain yield 

(kg/ha) 
Fodder 
yield 

(kg/ha) 

Days to 
50% 

flowering 

Plant 
height 
(cm) 

100- seed 
weight (g) 

Net return 
(Rs./ha) 

B:C ratio 

Fertility levels  
Native fertility 3460 9815 61 208 2.72 22,861 1.65 
50% RDF 4190 11821 60 221 2.72 29,586 2.00 
100% RDF 4598 13580 59 235 2.72 33,858 2.15 
150% RDF 4726 13966 58 237 2.72 34,324 2.06 
CD (P= 0.05) 432 885 0.6 17.3  3,176 0.21 
Genotype 
 SPH 1603 3537 11235 58 253 2.72 24,027 1.56 
 SPH 1604 3877 12840 59 253 2.72 28,564 1.86 
 SPH 1611 4636 12469 59 201 2.72 32,959 2.15 
 SPH 1596 4723 12716 61 214 2.72 33,887 2.21 
 SPH 1615 4791 13642 64 211 2.72 35,672 2.32 
 SPH 1616 4446 13210 60 235 2.72 32,802 2.14 
 CSH 16 3881 11420 57 211 2.72 26,528 1.73 
 CSH 23 4056 10833 57 223 2.72 26,818 1.75 
CD (P= 0.05) 385 1108 0.73 12 - 3,240 0.22 
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1 K (D). Dual-purpose sorghum 
The experiments were conducted at Palem, Udaipur and Indore. Increasing levels fertility up to 150% RDF 
increased the grain (3068 kg/ha) and stover (14.2 t/ha) yields but the difference was not significant as compared 
to 100% RDF (2849 kg and 13.5 t/ha, respectively). However, at Palem, application of 150 % RDF significantly 
increased the grain and fodder yields over 100% RDF (Table 1KD-1), indicating differential fertility response with 
locations. Overall, test genotype SPV 1822 being at par with both the checks produced the highest grain (2636 
kg/ha) and dry fodder (12.07 t/ha). Test entry SPV 1820 produced the lowest grain (2223 kg/ha) and fodder 
(11.17 t/ha). 
 
Plant stand at harvest was not significant due to variation in fertility levels and genotypes (table 1KD-2). Plant 
height did not respond to increase in fertility beyond 100% RDF. All the genotypes were at par in terms of plant 
height (229-237 cm). SPV 11820 was late in 50% flowering (71 days) as compared to SPV 1822 (68 days) and 
checks (69 days).100-seed weight did not vary significantly due to change in fertility and genotypes. The highest 
B:C ratio (2.58) was obtained with 100% RDF followed by 150% RDF (2.45). SPV 1822 with 100% RDF gave 
maximum B:C ratio (2.67). 
 
Conclusion: None of the test entries was significantly superior to checks However, SPV 1822 produced 7.9% 
higher grain yield than CSV 23. Significant response was observed up to 100% RDF. 
 

Table1 KD-1: Grain and dry fodder yields of dual-purpose sorghum as influenced by  
different fertility levels and genotypes under rainfed conditions. 

 
Treatment Grain yield (kg/ha) Dry fodder yield (kg/ha) 

Palem Udaipur Indore Mean Palem Udaipur Indore Mean 
Fertility levels 
Native fertility 975 2743 1472 1730 2700 11537 10158 8132 
50% RDF 1684 2969 1947 2200 4689 13870 14070 10877 
100% RDF 2527 3730 2292 2849 7053 14759 18836 13549 
150% RDF 2960 3823 2421 3068 8259 14994 19336 14196 
CD (P= 0.05) 55 350 207 513 145 1503 1440 2948 
Genotypes 
SPV 1820 1906 2844 1920 2223 5315 12000 16195 11170 
SPV 1822 1945 3654 2309 2636 5408 15494 15296 12066 
CSV 23 2123 3340 1866 2443 5920 13556 16612 12029 
CSV 15 2172 3427 2037 2545 6058 14111 14297 11489 
CD (P= 0.05) 47 384 126 200 130 1292 2113 1245 

 
Table 1 KD-2. Plant stand, phenology and yield components of dual-purpose sorghum as influenced by 

fertility levels and genotype (mean of Palem, Udaipur, Indore) 
 

Treatment Plant stand 
at harvest 
(‘000/ha) 

Plant height 
(cm) 

Days to 50% 
flowering 

(days) 

100- seed 
weight (g) 

HI (%) Net return 
(Rs./ha) 

B:C ratio 

Fertility levels 
Native fertility 110 217 70 2.62 26.53 12,394 1.77 
50% RDF 110 231 69 2.75 26.46 16,705 2.14 
100% RDF 110 245 69 2.89 26.37 22,709 2.58 
150% RDF 111 244 69 2.96 26.42 23,797 2.45 
CD (P= 0.05) NS 15 NS NS 0.13 4,245 0.35 
Genotype 
SPV 1820 108 237 71 2.74 26.39 15,460 2.05 
SPV 1822 110 236 68 2.79 26.49 20,756 2.35 
CSV 23 110 229 69 2.85 26.42 19,231 2.26 
CSV 15 112 235 69 2.85 26.47 20,158 2.29 
CD (P= 0.05) NS NS 1 NS NS 3,301 0.18 
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1 K (E). Forage sorghum (Single-cut)  
Field experiments were conducted at Pantnagar, Solapur, Udaipur and Hisar. Increasing fertility levels responded 
significantly up to 100% RDF for both green and dry fodder yields (Table 1KE-1). Over all, there were 16.6 and 
16.5% increase in green and dry fodder yields as compared to native fertility. The response for green fodder yield 
was more at Hisar (39.2 %) and Udaipur  (31.8%) followed by Solapur (22.6%) and Pant nagar (3.39%). Similar 
trend was observed with respect to dry fodder yield. On mean basis, none of the test genotype was superior to 
check CSV 21 F. However, at Solapur test genotype SPV 1846 yielded significantly superior green fodder yield 
(59.18 t/ha) as compared to CSV 21F (54 t/ha), but the dry fodder yield was not significant. 
 
Increasing fertility levels reduced the number of days required for 50% flowering (Table 1KE-2). Significantly the 
tallest (276 cm) plants and the highest crude protein (7.70 %) were recorded at maximum fertility as compared to 
control (251 cm and 6.31%). Test genotype SPV 1851 was late in 50% flowering (82 days) and SPV 1847 (72 
days) was the earliest. All the test genotypes were shorter in plant height as compared to CSV 21 F, and SPV 
1851 was the shortest (237 cm). SPV 1847 (7.11%) being at par with SPV 1851 (7.02%) had the highest crude 
protein content. 
 
Conclusion: On mean basis, none of the test genotype was superior to check CSV 21 F. However, at Solapur 
SPV 1846 yielded 9.6% higher green fodder yield (59.18 t/ha) as compared to CSV 21F (54 t/ha). Significant 
response was observed up to 100% RDF. 
 

Table 1KE-1.  Effect of fertility levels and genotypes on fodder yield of single-cut  
sorghum under rainfed conditions. 

 
Treatment Green fodder yield (kg/ha) Dry fodder yield (kg/ha) 

Pantnagar Solapur Udaipur Hisar* Mean Pantnagar Solapur Udaipur Hisar* Mean 
Fertility levels 
Native fertility 71445 46889 37284 35540 51873 20390 9751 11645 7930 13929 
50% RDF 67016 52969 44593 45120 54859 19332 11907 13563 11100 14934 
100% RDF 74204 57524 49728 49370 60485 21363 12556 14688 12820 16202 
150% RDF 76612 56516 50617 55210 61248 21708 12133 15073 15100 16305 
CD (P= 0.05) 6661 7553 3507 1510 5737 2050 2366 753 460 1577 
Genotypes 
 SPV 1846 71096 59178 43086 43790 57787 19791 11894 12599 10630 14761 
 SPV 1847 78914 52356 50123 34510 60464 22718 9589 14966 8480 15758 
 SPV 1851 48951 48478 41667 51400** 46365 13594 10972 12325 13640** 12297 
 CSV 21 F 81197 53972 52654 52360 62608 24751 12733 16136 14040 17874 
 HC 308 81439 53389 40247 49500 58358 22638 12744 12684 11900 16022 
CD (P= 0.05) 7725 3546 4023 5660 7199 2685 986 1388 1440 2235 
Data of Hisar centre are not included in the mean, **PC 1003 
 

Trial 1KE-2. Effect of fertility levels and genotypes on phenology in  
single-cut forage sorghum  (mean of Pantnagar, Solapur, Udaipur) 

 
Treatment Days to 50% 

flowering 
Plant height 

(cm) 
Leaf: stem 

ratio 
Crude protein 
content (%) 

Fertility levels (kg/ha) 
Native fertility 79 251 0.34 6.31 
50% RDF 78 259 0.33 6.73 
100% RDF 78 269 0.34 6.94 
150% RDF 77 276 0.32 7.70 
CD (P= 0.05) 1 20 NS 0.36 
Genotypes 
 SPV 1846 77 275 0.32 6.70 
 SPV 1847 72 253 0.32 7.11 
 SPV 1851 82 237 0.32 7.02 
 CSV 21 F 77 285 0.32 6.78 
 HC 308 81 269 0.32 6.98 
CD (P= 0.05) 3.3 12 NS 0.39 
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1 K(F). Forage sorghum (Multi-cut)  
The experiment was conducted at Pantnagar, Dharwad, Solapur and Udaipur. Results (Table 1KF-1) revealed 
that increasing fertility levels up to 150% RDF though increased the green fodder yield (60.49 t/ha), but the 
difference was significant up to 50% RDF (54.38 t/ha) only as compared to control (47.01 t/ha). However, the 
response of fertility varied at different locations. At Pantnagar and Solapur, the response was up to 50% RDF, at 
Udaipur, up to 100% RDF and at Dharwad, up to 150% RDF. Similar trend was observed with respect to green 
fodder yield at II cut. Overall, the test genotypes did not produce significantly higher green fodder yields at 1st   
cut, however at Pantnagar, SPH 1626 (82.22 t/ha) being at par with SPH 1627 (78.23 t/ha) and at Dharwad, SPH 
1626 (49.07 t/ha) produced significantly higher yield as compared to check. SPH 1626 was significantly superior 
to check CSH 20 MF at 2nd cut. Almost similar trend was observed with respect to dry fodder yields (Table 1KF-
2). 
 
Conclusion: Overall, at Ist cut none of the test genotypes produce significantly higher green fodder yields, 
however SPH 1626 produced 23.5% higher green fodder yield at Pantnagar and 35.5% at Solapur during IInd cut. 

 
Table 1KF-1.  Effect of  fertility levels and genotypes on fodder yield of  

single-cut sorghum under rainfed conditions. 
 

Treatment Green fodder yield (t/ha) at I-cut Green fodder yield (t/ha) at II-cut 
Pantnagar Dharwad Solapur Udaipur Mean Pantnagar Dharwad Solapur Udaipur Mean 

Fertility levels 
Native fertility 74.92 29.16 56.32 27.65 47.01 22.79 4.38 18.90 19.84 16.48 
50% RDF 79.15 40.54 63.94 34.81 54.38 25.90 6.15 27.86 22.48 20.59 
100% RDF 78.28 53.09 60.94 43.54 58.96 25.90 9.06 30.48 263.75 23.05 
150% RDF 74.79 57.01 64.64 45.51 60.49 27.65 11.67 31.27 28.56 24.84 
CD (P=0.05) 4.6 2.85 6.90 3.54 9.20 2.8 0.70 5.90 2.24 3.00 
Genotypes 
SPH 1626 78.23 49.07 64.17 36.11 56.89 28.60 7.81 31.10 22.35 22.47 
SPH 1627 82.22 39.38 53.07 37.96 53.16 24.91 7.96 27.32 26.48 21.67 
CSH 20 MF 69.88 46.41 66.46 39.57 55.58 23.16 7.81 22.96 24.38 19.58 
CD (P=0.05) 5.61 1.69 6.31 3.6 NS 2.05 0.60 2.60 1.85 2.11 
 
 

Table 1KF-2. Effect of fertility levels and genotypes on dry fodder yield of multi-cut sorghum 
 

Treatment Dry fodder yield (t/ha) at I-cut Dry fodder yield (t/ha) at II-cut 
Pantnagar Solapur Udaipur Mean Pantnagar Solapur Udaipur Mean 

Fertility levels 
Native fertility 9.38 16.45 9.16 11.66 4.59 3.39 7.04 5.01 
50% RDF 10.51 18.03 11.23 13.26 5.16 5.01 7.88 6.02 
100% RDF 9.71 16.70 13.92 13.44 5.49 5.29 9.17 6.65 
150% RDF 10.19 18.79 14.79 14.93 5.57 5.73 9.34 6.76 
CD (P=0.05) 1.64 3.44 1.65 2.77 0.75 1.33 0.89 0.80 
Genotypes 
SPH 1626 9.26 17.59 11.69 12.85 5.61 5.11 7.75 6.17 
SPH 1627 10.59 15.31 12.48 12.79 5.65 5.11 8.88 6.35 
CSH 20 MF 10.00 19.57 12.76 14.11 4.95 4.08 8.43 5.82 
CD (P=0.05) 0.82 2.12 1.03 1.03 0.46 0.69 0.79 0.55 
 

1 K(G). Sweet sorghum 
Experiments were conducted at Akola, Dharwad, Indore and Solapur. Increase in fertility levels from native to 
150 % RDF, though increased the grain and dry fodder yields, but the differences from 50% RDF to150% RDF 
were not significant (Table 1KG-1). Cane yield and juice yield increased significantly with increase in fertility 
levels and maximum cane (49.2 t/ha) and juice (8850 l/ha) yields were recorded at 150 % RDF. TTS content 
increased up to 100% RDF (18 %) and decreased at 150% RDF (16.7 %). Plant height was also increased but 
the response was significant up to 50% RDF. Increasing fertility levels decreased the number of days to 50% 
flowering from 86 to 81 days. B:C ratio increased with increase in fertility but was significant over control only. 
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Test genotype SPSSV 27 produced significantly higher grain and juice yields over checks. This variety was 3-4 
days early in 50% flowering as compared to checks. 
 
Conclusion: Test genotype SPSSV 27 was at par with CSV 19SS, but produced 15.6% higher grain and 25.1% 
higher juice yields over SSV 84. This variety was 3-4 days early in 50% flowering as compared to checks. 

 
Table 1KG-1. Effect of fertility levels and genotypes on yields, phenology, quality  

and net returns in sweet sorghum. 
 

Treatment Grain 
yield 

(kg/ha) 

Dry 
fodder 
yileld 
(t/ha) 

Cane 
yield 

(t/ha)** 

Juice 
yield 
(l/ha)* 

TSS 
(%)* 

Plant 
height 
(cm) 

Days to 
50% 

flowering 

Plant 
stand at 
harvest 
(’000 ha) 

100-
seed 

weight 
(g) 

B:C 
ratio** 

Fertility levels 
Native 
fertility 

1292 61.08 34.37 5196 15.0 271 86 97 2.28 4.41 

50% RDF 1634 66.08 40.73 5629 16.2 294 83 98 2.5 4.68 
100% RDF 1676 67.45 44.84 7668 18.0 302 82 98 2.5 4.85 
150% RDF 1908 70.74 49.20 8850 16.7 310 81 96 2.46 5.02 
CD (P=0.05) 459 5.81 4.06 695 0.64 25 3 NS NS 0.46 
Genotypes 
SPSSV 27 1723 67.63 38.94 7923 15.25 301 80 97 2.45 4.58 
SSV 84 1491 63.34 37.85 6334 17.75 262 84 95 2.44 4.32 
CSV 19SS 1669 68.05 50.06 6250 16.42 320 83 99 2.41 5.41 
CD (P=0.05) 105 4.63 2.53 903 1.18 17 4 3 NS 0.25 
* at Akola Centre; ** at Indore Centre 

Trial 2K. Evaluation of sorghum genotypes for pigeonpea intercropping system 
Five sorghum genotypes (CSH 16, CSH 23, CSV 15, and SPV 1616 and local) were evaluated for sorghum+ 
pigeonpea intercropping system at Coimbatore, Palem, Indore, Dharwad, Parbhani and Akola. Due to late 
harvesting of pegionpea, complete data from all the centres were not received. Based on the preliminary results 
of Indore, Coimbatore and Dharwad, intercropping of CSH 16 with pigeonpea in 2:1 row ratio was the most 
productive (sorghum equivalent yield 4820kg/ha at Dharwad to 10356 kg/ha at Indore) and profitable (B:C ratio 
8.33 at Indore) combination. 
 

Trial 3K. Evaluation of sorghum genotypes for nutrient-use efficiency 
Eight sorghum genotypes were evaluated under 3 fertility levels at 5 locations (Parbhani, Dharwad, Coimbatore, 
Udaipur and Palem) for their responses to nutrient- use efficiency. Increasing fertility levels up to 150% RDF 
increased the grain yield significantly (Table 3K 1). The increase was 63% and 91 % respectively, at RDF and 
150% RDF as compared to control. However, the response of increasing fertility levels varied over the locations. 
The response was up to 100% RDF at Coimbatore and Udaipur and up to 150% RDF at Parbhani, Palem and 
Dharwad. The overall nutrient use efficiency was 6.28 kg at 100% RDF and 6.03 kg at 150% RDF.  The highest 
nutrient-use efficiency (13.44 kg) was recorded at Dharwad followed by Palem (8.99 kg) with 150% RDF. Hybrids 
produced higher mean grain yields as compared to varieties. CSH 23 (2860 kg/ha) being at par with CSH 16 
(2657 kg/ha) produced the highest grain yield. Based on over all mean, CSH 23 had the highest grain yield (3535 
kg/ha) and nutrient-use efficiency (6.58 kg) at 150 % RDF. Mean dry fodder yields also increased in response to 
fertility up to 150% RDF, but the response was significant up to 100% RDF. Except at Udaipur, significant 
response was observed at all the centres up to 150% RDF. SPV 1616 (12, 436 kg/ha) being at par with CSV 23 
(11, 815 kg/ha) produced the maximum dry fodder yield. 
 
Increasing fertility levels increased the plant height and 100- seed weight. Days to 50% flowering and harvest 
index were not significantly affected. Maximum net returns (Rs. 22,631/ha) and B:C ratio (1.44) were obtained 
with 100% RDF (Table 3K-2). Among different genotypes, the highest net returns (Rs. 24,398/ha) and B:C ratio 
(1.58) were obtained with CSH 23 followed by SPV 1616 (Rs. 23,491 and 1.52).  
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Conclusion: The genotypes responded up to 100% RDF at Coimbatore and Udaipur and up to 150% RDF at 
Parbhani, Palem and Dharwad. CSH 14 had the highest mean nutrient- use efficiency (7.10 kg/kg nutrient) at 
100% RDF and CSH 16 (6.87 kg/kg nutrient) at 150% RDF. 
 

 Table 3K-1. Effect of fertility levels and genotypes on grain and fodder yields of sorghum 
 

Treatment Grain yield (kg/ha) Dry fodder yield (kg/ha) 
Parbhani Dharwad Coimbat

ore 
Udai 
pur 

Palem Mean Parbh
ani 

Dharwa
d 

Coimbato
re 

Udai 
pur 

Palem Mean 

Fertility levels 
Control 1483 1140 1371 2984 968 1589 5816 14687 11796 8657 2477 8687 
100% RDF 
(80:40:40) 

1848 3677 1581 3543 2322 2594 6525 18886 12967 10556 5967 10980 

150% RDF 2442 4365 1647 3608 3125 3037 8362 22551 14051 10718 8094 12755 

CD (P=0.05) 291 288 111 341 59 - 480 1852 351 494 148 1934 
Genotypes 
CSH 14 1669 3773 1514 3504 2279 2548 6829 18819 9867 9259 5845 10124 
CSH16 2160 3891 1552 3398 2285 2657 7022 18113 11567 8519 5864 10217 
CSH23 2222 3892 1779 4056 2351 2860 6613 18369 10011 9259 6028 10056 
SPV 462 1805 2837 1588 3140 2062 2286 6998 18729 12186 10556 5332 10760 
CSV 15 1430 2696 1415 3258 2055 2171 6644 18620 14496 11667 5306 11346 
CSV 17 1776 2800 1416 3087 2062 2228 7253 19184 9267 7469 5345 9704 
CSV 23 1888 2407 1457 3302 2036 2218 6906 17500 18409 10988 5273 11815 
SPV 1616 2447 2190 1541 3283 1977 2288 6944 20327 17701 12099 5109 12436 
CD (P=0.05) 333 225 118 392 73 266 587 1193 663 759 204 1337 

 
 

Table 3K-2. Plant stand, phenology and economics as influenced by fertility levels and genotypes. 
 

Treatment Plant stand at 
harvest (000/ha) 

Plant height 
(cm) 

Days to 50% 
flowering 

100- seed 
weight (g) 

Harvest 
index 

Net returns 
(Rs/ha) 

B:C 
ratio 

Fertility levels 
Control 112 169 66 2.53 27.92 18101 1.30 
100% RDF 
(80:40:40) 

114 187 65 2.70 27.87 22631 1.44 

150% RDF 116 197 65 2.88 27.6 22361 1.34 
CD (P=0.05) NS 14 NS 0.33 NS 2090 0.14 
Genotype  
CSH 14 113 172 62 2.78 28.10 20808 1.35 
CSH16 114 174 64 2.91 27.93 19042 1.23 
CSH23 113 170 62 2.85 27.94 24398 1.58 
SPV 462 113 200 69 2.46 27.89 20316 1.32 
CSV 15 116 204 69 2.49 27.36 22699 1.47 
CSV 17 114 139 60 2.61 27.61 15495 1.00 
CSV 23 113 204 68 2.83 27.69 21999 1.42 
SPV 1616 115 212 70 2.69 27.83 23491 1.52 
CD (P=0.05) NS 11 3 0.2 NS 2832 0.19 

 

 Trial 4K. Tillage and integrated nutrient management in grain & forage sorghum 
4.1K. Grain sorghum 
The field experiments were conducted at 5 locations viz., Coimbatore, Akola, Dharwad, Indore and Udaipur to 
find out the effect of conservation tillage and integrated nutrient management on productivity and profitability of 
grain sorghum. Conventional tillage though yielded higher (3201 kg/ha) than that of reduced tillage (2902 kg/ha), 
the difference was not significant. Minimum tillage produced the lowest grain yield (2598 kg/ha). Irrespective of 
the tillage, application of 100% RDF through inorganic (3340 kg/ha) being at par with 75% RDF through 
inorganic+5t/ha FYM (3223 kg/ha) and 50% RDF through inorganic+2.5t/ha+Azotobactor+PSB (2908 kg/ha) 
produced the highest grain yield. It was 56.9% higher than that of native fertility (2129 kg/ha). Similarv trend was 
seen with respect to dry fodder yield. 
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Maximum grain (4528 kg/ha) and fodder (11800 kg/ha) yield was obtained at Udaipur and minimum grain yield 
(1469 kg/ha) at Coimbatore (Table 4.1.2). Grain yields under conventional tillage (CT) and reduced tillage (RT) 
were statistically at par at Udaipur and Indore. But at the other centres, CT produced significantly higher yields 
over RT. Application of 100% RDF through inorganic fertilizers produced significantly higher yields at Coimbatore 
and Udaipur, however at Indore, application of 75% RDF through inorganic+5t/ha FYM produced the maximum 
grain yield. Similarly at Coimbatore, Akola and Indore, dry fodder yield under this treatment was similar to that of 
100%RDF through inorganic. 
 
Plant stand at harvest and plant height did not vary significantly due to variation in tillage and fertility levels 
(Table 4.1.3). Conventional tillage though gave higher net return (Rs 26454/ha), but B:C ratio for different tillage 
treatments  (1.80-1.90) was not significant. Application of 100% RDF through inorganic and 75% RDF through 
inorganic+5t/ha FYM reduced the number of days required for 50% flowering, produced bolder seeds, higher net 
returns and B:C ratio. 
 
Conclusion: Reduced tillage (2 harrowing + atrazine+1 hoeing+hand weeding) was at par with conventional 
tillage (1Summer ploughing, 2 harrowing+atrazine+hoeing and hand weeding) in terms of yields and B:C ratio. 
Application of 100%RDF through inorganic was more economical (B:C ratio 2.08) than use of 75% RDF through 
inorganic+5t/ha FYM (1.87). 
 
Table 4.1.1. Effect of tillage and fertility levels on mean grain and fodder yields of grain sorghum (mean 

of Coimbatore, Parbhani, Akola, Dharwad, Indore and Udaipur). 
 

Treatment Grain yield (kg/ha) Dry fodder yield (kg/ha) 
Convention

al tillage 
Reduce
d tillage 

Minimum 
tillage 

Mean Conventiona
l tillage 

Reduced 
tillage 

Minimum 
tillage 

Mean 

100%RDF through 
inorganic 

3724 3375 2920 3340 12290 11702 10805 11599 

75% RDF through 
inorganic+5t/ha FYM 

3492 3218 2961 3223 11849 11075 10574 11168 

50% RDF through inorganic 
+2.5t/ha+Azotobactor+PSB 

3257 2892 2577 2908 11038 9830 9570 10146 

Native fertility 2330 2124 1932 2129 9024 8644 8280 8649 
Mean 3201 2902 2598  11050 10313 9807  

CD (P=0.05) 
Tillage 445    517    
Fertility 224    536    
AiBi-AiBj 388    928    
AiBi-AjBi 556    954    

Conventional tillage (1 Summer ploughing, 2 harrowing+atrazine at 0.50 kg/ha+hoeing and hand weeding); Reduced tillage (2 harrowing + atrazine+1 
hoeing+hand weeding); Minimum tillage (1 harrowing+atrazine+hand weeding) 

 
Table 4.1.2. Effect of tillage and fertility on grain and fodder yields at different locations 

 
Treatment Grain yield (kg/ha) Dry fodder yield (kg/ha) 

Coimbatore Akola Dharwad Indore Udaipur Coimbatore Akola Dharwad Indore Udaipur 
Tillage 
Conventional tillage 1623 3746 3121 2701 4812 10976 11238 8168 12153 12716 
Reduced tillage 1515 2682 2842 2826 4646 10140 10948 7787 10774 11914 
Minimum tillage 1269 2211 2845 2538 4126 9694 10883 6938 10748 10772 
CD (P=0.05) 75 493 170 351 508 570 1480 212 726 1165 
Fertility levels 
100%RDF through 
inorganic 

1711 3375 3507 2886 5220 11379 12459 8632 12521 13004 

75% RDF through 
inorganic+5t/ha 
FYM 

1591 3295 3252 3112 4867 11060 12219 7890 12521 12140 

50% RDF through 
inorganic+2.5t/ha+
Azotobactor+PSB 

1407 2842 3112 2593 4588 9808 10962 7566 10213 12181 

Native fertility 1168 2005 1872 2162 3436 8835 8452 6437 9645 9877 
CD (P=0.05) 100 429 169 267 334 441 1286 388 843 536 
Location mean 1469 2879 2936 2688 4528 10270 11023 7631 11255 11800 
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Table 4.1.3. Effect of tillage and fertility on plant stand, phenology and economics 
 

Treatment Plant stand at 
harvest (000/ha) 

Plant 
height (cm) 

Days to 50% 
flowering 

100- seed 
weight (g) 

Net returns 
(Rs/ha) 

B:C ratio 

Tillage 
Conventional tillage 118 184 64 3.01 26454 1.84 
Reduced tillage 116 187 64 2.90 25104 1.90 
Minimum tillage 117 186 64 2.77 21659 1.80 
CD (P=0.05) NS NS NS NS 3485 NS 
Fertility levels 
100%RDF through inorganic 118 189 63 3.06 28797 2.08 
75% RDF through inorganic+5t/ha FYM 117 188 63 2.99 25836 1.87 
50% RDF through 
inorganic+2.5t/ha+Azotobactor+PSB 

116 188 65 2.92 25059 1.79 

Native fertility 117 179 66 2.60 17930 1.63 
CD (P=0.05) NS NS 1 0.10 2241 0.18 

 
4.2 K. Forage sorghum (Single-cut) 
Experiments were conducted at Pantnagar and Hisar. Different tillage practices did not influence fodder yields 
and crude protein content at Pantnagar, but at Hisar, conventional tillage (CT) being at par to reduced tillage 
(RT) produced significantly higher fodder yields as compared to minimum tillage (Table 4.2.1). Minimum tillage 
however, fetched the maximum B:C ratio (2.06) followed by RT (1.91) and CT (1.86) due to lower cost of 
production especially reduced cost on tillage operations. Variation in fertility did not influence the fodder yields 
and quality at Pantnagar, however application of 100%RDF through inorganic being at par with 75% RDF 
through inorganic+5t/ha FYM produced significantly higher fodder yields at Hisar. 
 
Conclusion: Minimum tillage was at par with reduced and conventional tillage in terms of fodder yields but more 
economical and fetched the maximum B:C ratio (2.06) followed by RT (1.91) and CT (1.86) due to lower cost of 
production especially reduced cost on tillage operations. Application of 75% RDF through inorganic+5t/ha FYM 
produced the optimum fodder yield. 
 

Table 4.2.1. Effect of tillage and fertility on fodder yield and, quality and economics 
 

Treatment Green fodder yield 
(t/ha) 

Dry fodder yield 
(t/ha) 

Plant height (cm) Crude protein (%) B:C ratio 

Pantnagar Hisar Pantnagar Hisar Pantnagar Hisar Pantnagar Hisar Hisar 
Tillage 
Conventional tillage 95.60 36.2 27.25 10.4 240 243 5.44 8.97 1.86 
Reduced tillage 104.62 34.7 27.12 10.0 283 236 6.24 8.97 1.91 
Minimum tillage 110.03 31.3 29.92 9.1 287 207 6.38 8.92 2.06 
CD (P=0.05) NS 2.2 NS 0.5 NS 4.3 NS NS  
Fertility levels 
100%RDF through inorganic 95.00 38.2 26.26 11.3 258 256 5.51 8.90 1.78 
75% RDF through 
inorganic+5t/ha FYM 

108.23 37.3 28.59 10.9 271 249 6.41 8.97 1.90 

50% RDF through inorganic + 
2.5t/ha + Azotobactor+PSB 

106.42 33.4 29.50 9.4 276 233 6.20 9.19 1.97 

Native fertility 104.02 27.5 28.05 8.2 276 176 5.97 8.75 2.38 
CD (P=0.05) NS 1.0 NS 0.5 NS 4.9 NS NS  

Trial 5K. Maximization of kharif sorghum yield 
Field experiments were conducted during 2nd year at 5 locations to find out the effect of increasing fertility levels 
on yields of different sorghum genotypes as influenced by various planting geometries (Table 5.1).  Different 
planting geometries affect the grain yield significantly, except at Akola. However, the responses varied. Planting 
geometry of 45 x 15 cm produced significantly higher grain yield at Parbhani (2300 kg/ha) and Udaipur (4001 
kg/ha), however, closer plant spacing of 45 x 10 cm yielded more at Indore (3161 kg/ha) and at Palem (3109 
kg/ha). Overall mean basis, the effect of planting geometry on grain yield was not significant.  The performance 
of different genotypes varied across the centres. CSH 23 produced maximum grain yield at Parbhani (2225 
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kg/ha) and Akola (4158 kg/ha), whereas CSH 16 yielded higher at Udaipur (4439 kg/ha), Indore (3443 Kg/ha), 
and Palem (3113 kg/ha). Overall, CSH 16 being at par with CSH 23 produced the maximum grain yield (3437 
kg/ha) as compared to local checks (2885 kg/ha).  Increasing levels of fertility from 100% RDF to 150% RDF + 5t 
FYM/ ha significantly increased the grain yield at all the centres except at Palem, where the differences were not 
significant. There was no response of adding 5t FYM/ha at Indore and Udaipur centres. Application of 150% RDF 
and 150% RDF + 5t FYM/ ha increased the grain yield of sorghum by 12.7% and 21.5% respectively as 
compared to 100% RDF alone.   
 
The overall interaction effect of planting geometry, genotype and fertility on grain yield was not significant. 
However, SPV 1616 responded more (15.3% higher yield) to the addition of 5t FYM with 150% RDF at 45 x 15 
cm spacing as compared to 10.3% at 45 x 10 cm spacing (Table 5.2). 
 
Dry fodder yield did not vary significantly due to change in planting geometry. However significantly higher plant 
stand (174 thousands/ha) was recorded with 45 x 10 cm as compared to that of 45 x 15 cm (127 thousands/ha) 
(Table 4.1-3). Among different genotypes, SPV 1616 produced the maximum dry fodder yield (13.22 t/ha), which 
was 31% and 17% higher than CSH 23 and CSH 16, respectively. Increasing fertility levels from 100% RDF to 
150% RDF and addition of 5t FYM / ha did not respond significantly for increase in fodder yields. Maximum B: C 
ratio (2.31) was obtained from 100% RDF followed by 150%RDF (2.24) and least with addition of 5t FYM + 150% 
RDF (1.9). 
 
Conclusion: CSH 16 with 45x15 cm spacing and 100% RDF (80:40:40 kg NPK/ha) produced the highest grain 
yield (4,896 kg/ha) at Udaipur. On mean basis, CSH 16 with 45x15 cm spacing and 150% RDF (120:60:60 kg 
NPK/ha) produced maximum grain yield (3758 kg/ha) across the locations.  
 

Table 5.1: Effect of planting geometry, genotype and fertility levels  
on grain yield of kharif sorghum 

 

Treatment Grain yield (kg/ha) 
Parbhani Akola Udaipur Indore Palem Mean 

Planting geometry 
45 x 15 cm 2300 3709 4001 2907 2972 3178 
45 x 10 cm 1957 3504 3651 3161 3109 3076 
CD (P= 0.05) 165 NS 374 237 53 NS 
Genotype 
CSH 23 2225 4158 4159 2286 3047 3175 
CSH 16 2114 4079 4439 3443 3113 3437 
SPV 1616 2044 3530 3246 3237 2998 3011 
Local check 2131 2660 3460 3169 3004 2885 
CD (P= 0.05) 205 445 404 247 36 411 
Local check PVK 801 SPV 669 CSV 23 JJ 1022 PSV 1  
Fertility levels 
100% RDF 1838 2967 3504 2699 3024 2807 
150% RDF 2039 3635 3914 3184 3046 3164 
150% RDF + 5t FYM 2508 4217 4060 3219 3051 3411 
CD (P= 0.05) 163 328 302 219 NS 130 
Location mean 2128 3607 3826 3034 3040 3115 

 
 

Table 5.2. Interaction effect of planting geometry, genotypes and fertility levels  
on grain yield of sorghum 

 

Treatment 45 x 15 cm 45 x 10 cm 
Fertility levels CSH 23 CSH 16 SPV 1616 Local CSH 23 CSH 16 SPV 1616 Local 
100% RDF 2880 3165 2780 2603 2864 2959 2614 2588 
150% RDF 3208 3633 3041 2886 3322 3436 2913 2872 
150% RDF + 5t FYM 3430 3758 3505 3245 3347 3674 3214 3115 
Mean 3173 3519 3109 2911 3178 3356 2913 2858 
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Table 4.1-3: Effect of planting geometry, genotypes and fertility levels on dry fodder yield 
and economics of sorghum 

 

Treatment Dry fodder 
(t/ha) 

Plant stand 
after thinning 

(1000/ha) 

Plant 
height 
(cm) 

Days to 
50% 

flowering 

100 seed 
wt (g) 

Harvest 
index (%) 

Net 
returns 
(Rs/ha) 

B:C 
ratio 

Planting geometry    
45 x 15 cm 12300 1108 226 64 3.1 22.17 27267 2.05 
45 x 10 cm 12493 143 211 64 2.72 22.22 27709 2.08 
CD (P= 0.05) 1140 45 42 NS 0.8 0.72 NS 1.19 
Genotype  
CSH 23 11693 125 196 59 3.09 21.33 25219 2.1 
CSH 16 11653 121 203 62 3.01 23.5 30087 2.1 
SPV 1616 13613 130 236 67 2.8 21.66 24636 2.03 
Local check 12625 133 237 68 2.73 22.28 30012 2.04 
CD (P= 0.05) 1354 11 51 3 0.24 2.13 NS 0.07 
Fertility levels  
100% RDF 11212 126 222 65 2.72 22.28 31901 2.05 
150% RDF 12472 126 213 64 2.9 22.36 24970 2.09 
150% RDF + 5t FYM 13505 129 220 64 3.1 21.94 25594 2.06 
CD (P= 0.05) 587 4 35 0.3 0.11 0.56 10621 0.15 

 

Trial 6K. Response of sorghum to micronutrients (Zn and Fe) 
6.1 K. Grain sorghum 
Field experiments were conducted at Coimbatore, Akola and Dharwad. Results (Table 6.1) revealed that soil 
application of ZnSO4 and FeSO4 each at 15 kg/ha significantly increased the grain yield (2527 kg/ha) as 
compared to RDF alone (1986 kg/ha). Application of micronutrients (both Fe and Zn) gave 27.2% higher grain 
yield as compared to no micronutrient application. Irrespective of the method and time of application, the 
response of ZnSO4 was more than that of FeSO4. Foliar application of 0.2% ZnSO4 and 0.5% Fe SO4 gave the 
maximum yield (1941 kg/ha) at Coimbatore, where as soil application was better at Akola. Overall, there was no 
response of micronutrients on dry fodder yield. The highest fodder yield (11309 kg/ha) at Coimbatore was 
obtained with foliar application of 0.2% ZnSO4 and 0.5% Fe SO4, however, at Akola, application of 
micronutrients did not improve the fodder yield. At Dharwad, foliar spray of 0.2%ZnSO4 at 15 and 30 DAS 
provided the maximum fodder yield. 
 

Table 6.1. Effect of micronutrients on grain and dry fodder yield of sorghum 
 
Treatment Grain yield (kg/ha) Dry fodder yield (kg/ha) 

Coimbatore Akola Dharwad Mean Coimbatore Akola Dharwad Mean 
RDF+ZnSO4 25Kg (Soil appl.) 1546 3300 2182 2343 9880 15307 4766 9984 
RDF+FeSO4 25Kg (Soil appl.) 1398 3030 2227 2218 9383 15008 5062 9818 
RDF+0.2%ZnSO4 Foliar spray at 15 
and 30 DAS 

1636 2872 2345 2284 9765 12957 5362 9361 

RDF+0.5%FeSO4 Foliar spray at 15 
and 30 DAS 

1491 2662 1936 2030 8985 15558 4793 9778 

RDF+ZnSO4 15Kg (Soil appl.)+0.20% 
as foliar spray at 15 and 30 DAS 

1728 2820 2163 2237 10352 16010 4523 10295 

RDF+FeSO4 15Kg (Soil appl.)+0.50% 
as foliar spray at 15 and 30 DAS 

1438 2662 1950 2017 10099 10854 4831 8595 

RDF+ Soil application of 15 kg 
ZnSO4+15 kg FeSO4 

1735 3864 1981 2527 10824 14657 3914 9798 

RDF+ Foliar application of 0.20% 
ZnSO4+0.50% FeSO4 

1941 2925 2219 2362 11309 11155 3999 8821 

RDF alone 1250 2763 1946 1986 8571 15507 3761 9280 
Control (Native fertility) 1099 1915 1020 1345 7191 14838 2793 8274 
  Mean 1526 2881 1997 2135 9636 14185 4380 9400 
  C.D. (P=0.05) 94 866 227 431 1058 3496 549 2477 
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6.2 K. Forage sorghum 
Irrespective of the treatments, maximum fodder yields were recorded at Pantnagar followed by Ludhiana and 
Udaipur (Table 6.2). Application of ZnSO4 at 15 kg/ha in soil followed by foliar spray (0.20%) at 15 and 30 days 
after sowing produced significantly higher green fodder yield (61.99 t/ha), which was 11.6% higher as compared 
to RDF alone (55.45 t/ha). The higher fodder yield was attributed to significant improvement in plant height and 
leaf : stem ratio due to application of ZnSO4. Combined soil application of ZnSO4 and FeSO4 each at 15 kg/ha 
marginally improved the crude protein content in fodder. Irrespective to dose and time of application, the 
response of ZnSO4 was more than that of FeSO4. No response of Zn and Fe on days to 50% flowering. 
 
Conclusions:  In Grain sorghum, soil application of ZnSO4 and FeSO4 each at 15 kg/ha increased the grain 
yield by 27.2% as compared to no micronutrient application. In forage sorghum, application of ZnSO4 at 15 
kg/ha in soil followed by foliar spray (0.20%) at 15 and 30 days after sowing produced 11.6% higher green fodder 
yield (61.99 t/ha) as compared to RDF alone (55.45 t/ha). 
 

Table 6.2. Effect of micronutrients on green and dry fodder yields of forage sorghum 
 

Treatment Green fodder yield (t/ha) Dry fodder yield (t/ha) 
Pantnagar Udaipur Ludhiana Mean Pantnagar Udaipur Ludhiana Mean 

RDF+ZnSO4 25Kg (Soil appl.) 79.01 42.59 54.60 58.73 16.6 13.6 14.2 14.8 
RDF+FeSO4 25Kg (Soil appl.) 79.01 41.85 51.11 57.32 17.2 12.6 13.3 14.4 
RDF+0.2%ZnSO4 Foliar spray at 15 
and 30 DAS 

72.84 39.81 47.85 53.50 17.8 12.8 12.4 14.3 

RDF+0.5%FeSO4 Foliar spray at 15 
and 30 DAS 

71.60 39.25 44.92 51.92 18.6 11.8 11.6 14.0 

RDF+ZnSO4 15Kg (Soil appl.) + 0.20 
% as foliar spray at 15 and 30 DAS 

86.42 45.74 53.81 61.99 21.4 14.1 14.0 16.5 

RDF+FeSO4 15Kg (Soil appl.) + 0.50 
% as foliar spray at 15 and 30 DAS 

80.98 40.74 47.93 56.55 16.3 13.2 12.4 13.9 

RDF+ Soil application of 15 kg 
ZnSO4+15 kg FeSO4 

72.84 42.22 42.69 52.58 15.3 13.5 11.3 13.4 

RDF+ Foliar application of 0.20% 
ZnSO4+0.50% FeSO4 

85.18 36.66 51.42 57.76 17.0 12.0 13.3 14.1 

RDF alone 77.77 35.74 52.85 55.45 19.2 11.6 13.8 14.9 
Control (Native fertility) 70.37 24.63 44.52 46.50 14.8 7.7 11.7 11.4 
  Loc. Mean 77.60 38.92 49.17 55.23 17.4 12.3 12.8 14.2 
  C.D. (P=0.05) 11.61 6.73 14.56 6.30 3.0 2.2 3.7 2.2 

Trial 7K. Weed management 
Field experiments were conducted at five locations (Palem, Akola, Dharwad, Indore and Udaipur) to find out the 
effect of 5 weed management practices and 4 genotypes on weeds and yield and economics of grain sorghum. 
 
Effect on weeds: The weed flora varied at different locations (Table 7.1). Broad-leaved weeds dominated the 
crop as compared to grasses and sedges. Application of atrazine at 0.50 kg/ha alone or in combination with 1 
hand weeding at 30 DAS significantly reduced the population and dry matter of weeds as compared to weedy 
check (Table 7.4). The weed control efficiency varied from 94.5% in weed free check to 54.4% in atrazine alone, 
58.6 % in atrazine+1 HW and 61% in cowpea intercropping. 
 
Yield and yield attributes: Overall, infestation of weeds throughout the crop growth period caused 41.3% 
reduction in grain yield. However, the losses due to weeds varied over locations. The maximum yield loss (92%) 
was recorded at Palem and minimum at Akola (21.5%) (Table 7.2). The highest mean grain yield (3277 kg/ha) 
was recorded with weed free check which was at par with atrazine 0.50 kg/ha + 1 HW. Atrazine. Atrazine 0.50 
kg/ha alone (3923 kg/ha) was as effective as weed free check (3979 kg/ha) at Akola. Irrespective of the location, 
CSH 16 produced significantly the grain yield (2930 kg/ha) as compared to other cultivars (2484-2585 kg/ha), 
which were at par with each other. Though the interaction between weed control and genotype was not 
significant, the response of weed control (weed free check) was more in hybrids (81.4% in CSH 23 and 88% in 
CSH 16) as compared to varieties (48.2% in local and 60.4% in SPV 1616) (Table 7.3). Infestation of weeds 
reduced the dry fodder yield by 38.9%, final plant stand, plant height and 100-seed weight of sorghum. 
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Economics: The highest net returns (Rs. 23,797/ha) and benefit cost ratio (3.07) were obtained with atrazie 0.50 
kg/ha+ 1 HW as compared to weedy check (Rs 11,318/ha and 1.72). Different genotypes did not vary 
significantly with regards to population and dry matter of weeds. SPV 1616 and local produced the higher fodder 
yields than hybrids (CSH 23 and CSH 16). Maximum net returns (Rs. 20,507/ha) and B:C ratio (2.60) were 
obtained with CSH 16 (Table 7.4). 
 
Conclusion: Growing CSH 16 and pre-emergence application of atrazine at 0.50 kg/ha followed by 1 hand 
weeding at 30 days after sowing is the most effective and economical option for higher yields and effective weed 
control in grain sorghum. 
 

Table 7.1. Major weeds of grain sorghum 
 

Location Major weeds 
Grasses and sedges Broad-leaved 

Udaipur Cynodon dactylon, Echinochloa colona, 
Cyperus rotundus, 

Parthenium hysterophorus, Amaranthus viridis, 
Digera arvensis, Commelina benghalensis, 
Trianthema monogyna. 

Palem Cyperus rotundus, Paspalum spp. Digera arvensis, Commelina benghalensis, 
Parthenium hysterophorus. 

Indore Cyperus rotundus, Paspalum spp., 
Echinochloa colona, Panicum spp. 

Digera arvensis, Commelina 
benghalensis,Euphorbia microphylla, Eclipta alba, 
Cyanotis axillaris. 

  
Table 7.2. Effect of genotypes and weed control measures on grain yield of sorghum at different centres 

 
Treatment Grain yield (kg/ha) 

Palem Akola Dharwad Indore Udaipur Mean 
Weed control measures 
Weedy check 236 3122 2443 1637 2178 1923 
Weed free 3029 3979 2987 2815 3574 3277 
Atrazine 0.50 kg PE 931 3923 3002 2234 3058 2630 
Atrazine 0.50 kg PE+1 HW 2970 3281 3435 2607 3053 3069 
Intercrop of cowpea+1HW 2295 2415 2276 2049 2275 2262 
CD (P= 0.05) 42 671 227 457 343 737 
Reduction in Yield (%) 92 21.5 28.9 41.8 39.1  
Genotype 
CSH 16 1958 3597 3187 2658 3249 2930 
CSH 23 1990 2723 2957 1588 3162 2484 
SPV 1616 1809 3561 2666 2336 2553 2585 
Local check 1812 3494 2503 2491 2347 2530 
CD (P= 0.05) 47 556 266 245 257 274 
Location mean 1892 3344 2828 2268 2828  
       

 
Table 7.3. Effect of genotypes and weed control measures on grain yield of sorghum 

 (mean of Palem, Akola, Dharwad, Indore and Udaipur) 
 

Treatment Weed control measures 
Genotypes Weedy 

check 
Weed 
free 

Atrazine 
0.50 kg PE 

Atrazine 0.50 
kg+1HW 

Intercropping of 
cowpea +1HW 

Mean 

CSH 16 2039 3838 2770 3473 2529 2930 
CSH 23 1798 3334 2430 2814 2043 2484 
SPV1616 1827 2930 2894 3036 2238 2585 
Local 2028 3005 2424 2954 2238 2530 
Mean 1923 3277 2630 3069 2262  
CD (P=0.05)  
AiBi-AiBj 614 
AiBi-AjBi 908 
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Table 7.4. Effect of weed control methods and genotypes on weeds, growth and reproduction and 
economics in sorghum 

 

Treatment Weed 
population 

(No./m2) 

Weed 
dry 

weight 
(g/m2) 

Weed 
control 

efficiency 
(%) 

Dry 
fodder 
yield 
(t/ha) 

Plant stand 
at harvest 
(000’ha) 

Plant 
height 
(cm) 

100-seed 
weight 

(g) 

Harvest 
index (%) 

Net returns 
(Rs./ha) 

B:C 
ratio 

 Weed control measures 
Weedy check 573 292 - 5.88 113 175 2.26 25.70 11,318 1.72 
Weed free 96 16 94.5 9.63 115 211 2.63 24.55 23,534 2.80 
Atrazine 0.50 kg/ha 
pre-em. 

209 133 54.5 7.48 115 204 2.48 23.93 17,147 2.74 

Atrazine 0.50 kg pre-
em +1 HW 

139 121 58.6 9.05 115 211 2.54 24.73 23,797 3.07 

Intercrop of 
cowpea+1HW 

143 114 61.1 7.54 103 204 2.54 23.59 21,042 2.16 

CD (P= 0.05) 16 6 - 0.53 NS 26 0.21 2.34   
 Genotypes 
CSH 16 222 133 4.3 7.32 112 189 2.59 27.38 20,507 2.60 
CSH 23 233 130 6.5 6.64 113 191 2.55 24.74 19,519 2.50 
SPV 1616 239 139 - 8.87 112 216 2.4 22.84 19,377 2.53 
Local check 233 138 - 8.81 113 207 2.42 23.05 18,067 2.38 
CD (P= 0.05) NS NS - 0.45 NS 9.09 0.09 2.18 1,042 0.12 
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Annexure 1:  Physico-chemical properties of soils at different centers (Kharif 2009) 
 

S.No Particulars Palem Coimbatore Dharwad Parbhani Akola Indore Udaipur Ludhiana Hisar Pantnagar 
1 Soil texture Sandy 

loam 
Clay loam Deep 

black 
(Clay) 

Medium 
black (Clay 

loam) 

Deep 
black 
(Clay) 

Medium 
black (Clay 

loam) 

Sandy 
clay 
loam 

Sandy 
loam 

Sandy 
loam 

Silty loam 

2 Soil depth (cm)   30  70  75     8-10 

3 
Soil pH value (1:2.5 
soils: water) 

7.12 8.47 7.3 8.24 7.82 7.8 7.9 8.1 7.6 6.5-7.0 

4 Field capacity (%) 14      18.1    
5  Wilting point (%)   6      6.8    
6  Bulk density(g/cc)  1.29  1.3  1.37  1.46   1.106 

7 
EC (1:2.5 soils: water) 
(d/Sm) 

0.12 0.10 0.60 0.14 0.36 0.40 0.40 0.14   

 
Soil organic carbon 
(%) 

0.50  0.54 0.42 0.43 0.45  0.42 0.34 0.62-0.72 

8 
Soil organic matter 
(%)  

    0.74  0.32    

9 
 Available Nitrogen 
(kg/ha):  

182 174 220 198 174 185 276 211   

10 
Available P2O5 
(kg/ha):  

38 28.9 21.2  15.4 17.5 32 17.5 29.8 51-65 

11  Available K2O (kg/ha):  402 714 305 658 372 625 459 178 320 85-134 
12 Available Fe (ppm)  5.90     1.612 2.14 8.00  
13 Available Zn (ppm)  0.94     1.374 1.10 0.80  
14 Available Mn (ppm)       2.79 3.72   
15 Available Cu (ppm)       3.336 0.16   
16 Date of sowing 18-24 

Jun,09 
10-12 Jun, 

09 
15-18 
Jun,09 

17-19 
Jun,09 

3-7 
Jul,09 

27 Jun, 09 3-9 
Jul,09 

6 Jul,09 20Jun, 
09 

22 May-
16Jun,09 

17 Rainfall received 
during crop period 
(mm) 

694 464.7 874.8 609 512 902.5 526.2 365 413.9  
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Annexure II:  Weekly weather data at different centres, Kharif 2009 
Coimbatore :Tamil Nadu   Lat: 110,0 N       Long:77O,0  E Palem (AP)  
Std 
week 

No.of 
Rainy 
days 

Rain 
fall 

RH (%) Temperature 
(◦C) 

    Solar   
radiation 

Sun 
shine 
hours 

St. 
wk 
  

Dates 
  

Temp (0C) 
 

    RH (%) 
  

Rain 
fall 
(mm) 

Rainy 
days  
(no) 

Sunshi
ne  
(hrs) 

Evapo
ration  
(mm) 

Mean 
Temp 
(0C) 
  

(mm) AM P
M 

MAX MIN (cal/cm2/
min.) 

Max. Min. 7.30h 14.30h 
19 - 4.3 85 43 36 24 414.8 9.4 19 May,7-13 35.1 24.6 80.4 49.9 1.6 1 6.0 9.0 29.8 
20 3 45.3 88 49 34.8 23 372.5 7.3 20  14-20 40.4 26.1 74.3 34.7 19.4 1 6.5 11.7 33.3 
21 - - 87 52 32.5 24 334.5 6.2 21  21-27 37.6 24.5 81.6 42.0 13.2 1 8.0 9.9 31.3 
22 1 47 86 49 33.6 24 415.1 8 22  28-03 38.1 25.9 81.6 38.9 12.0 2 6.3 1o 32.0 
23 1 9.6 77 53 31.5 24 371.6 6.7 23 Jun 04-10 35.8 25.1 82.1 49.4 0.0 0 7.9 11.7 30.4 
24 - - 81 51 32.8 24 428.4 8.3 24  11-17 35.5 24.5 75.4 45.4 18.0 3 6.9 7.6 30.0 
25 - 1.4 79 53 33 - 383.4 6.3 25   18-24 35 23.8 77.7 48.4 44.6 2 8.1 9.4 29.4 
26 1 3.6 79 49 32.2 - 381.1 6.3 26   25-01 34.6 24.9 77.7 49.7 0.0 0 5.6 9.8 29.8 
27 4 18.5 79 68 28.9 23 244.3 2 27 Jul 02-08 35.2 25.1 85.1 51.7 8.0 2 7.9 12.1 30.6 
28 2 10.9 80 65 29.2 23 293.1 3.6 28   09-15 35 24.9 77.3 44.9 9.6 1 7.5 7.7 30.0 
29 3 54.4 81 64 28.3 23 299.7 1.7 29   16-22 35.2 23.6 74.4 47.6 3.8 1 7.6 8.9 29.4 
30 - - 86 52 31.4 22 398.5 7.7 30    23-29 34.7 24.8 78.3 47.1 2.0 - 6.0 9.5 29.8 
31 - - 82 51 31.4 23 378.4 5.9 31    30-05 33.9 24.3 86.4 54.4 - - 4.5 8.2 29.1 
32 - 1 88 47 32.4 22 395.9 8.1 32 Aug 6-12 35.9 24.2 86.3 42.1 14.0 1 4.8 6.8 30.0 
33 2 22 94 64 31.1 23 315 4.9 33  13-19 33.7 22.4 87.6 53.3 28.4 2 3.7 4.4 28.1 
34 1 16 84 57 30.9 23 348 6.8 34   20-26 29.3 22.9 93.9 71.7 32.3 1 1.6 3.0 26.1 
35 - - 85 54 31.2 23 351.7 5.7 35    27-02 30 22.3 97.4 66.6 38.3 4 5.2 4.1 26.1 
36 2 12.2 82 60 30.2 23 313.2 4.5 36 Sep 3-9 29.4 22.5 97.9 65.6 36.8 3 4.2 4.1 26.0 
37 3 24.8 91 61 32.5 22 343.6 8.8 37  10-16 32.9 23.5 88.6 55.7 18.2 1 6.4 4.5 28.2 
38 2 61.8 94 58 31.8 24 354.6 5.9 38 Sep17-23 34.3 23.4 86.1 45.9 7.0 1 5.7 4.6 28.8 
39 1 9.8 86 58 31.9 23 355..7 6.1 39  24-30 30.8 22.5 92.7 73.7 211.2 3 5.5 1.8 26.6 
40 2 23.8 80 61 29.3 22 325.2 5.3 40 Oct 01-07 28.3 23.1 95.4 75.6 165.4 3 3.1 2.4 25.7 
41 1 6.8 93 53 32.1 22 405.9 8.4 41 08-14 31.6 22.5 88.6 51.7 10.2 1 6.5 4.1 27.1 
42 - 1.6 89 39 32.7 22 379.5 7.6 42 15-21 33.1 20.7 89.7 36.7 - - 9.2 4.7 26.9 
43 1 62.4 85 40 32.7 21 371.8 7.8 43   22-28 31.5 17.3 68.6 28.7 - - 9.7 5.3 24.4 
44 2 27.5 88 57 30.3 22 314.2 5.2 44     29-04 33.9 17.6 66.7 27.7 - - 3.0 2.3 31.6 

 Total    464.7                     694.0 34 157.4 167.6  
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Annexure II (Cont..) 

Surat  (Gujarat)          Latitude: 20°12' N;     Longitude: 72°52'E; Altitude : 11.34m (above MSL)  Parbhani (Maharashtra)   
Std.wk. Dates Temp (0C)     RH (%) 

  
Rainfall  Rainy   Suns

hine  
Wind 
spd  

Evap
oratio
n  

Std 
Wk 

Dates No. 
of 
rainy 
days 

Rainfall 
(mm) 

Relative 
humidity(%) 

Temperature 
(0C) 

Sunshine 
hours/day 

Evapor
ation 
(mm)/ 
day 

Speed 
(km/hr) 

    Max. Min. 7.30
h 

14.30h (mm) days (hrs) (km/h) (mm) 
AM PM Max Min 

23 Jun 4-10 35.2 28.4 73.4 48.0 0 0 9.3 25.6 13.6 19 7-13 May 0 0.0 37.0 11.0 43.0 21.9 10.8 15.3 7.7 
24   11-17 34.6 28.9 69.1 51.0 0 0 8.9 24.1 12.3 20 14-20 May 2 14.5 62.0 27.0 41.9 22.7 7.7 11.4 7.4 
25  18-24 35.5 27.6 73.0 58.2 4 2 6.2 23.9 9.7 21 21-27 May 0 2.1 66.0 25.0 40.3 24.0 9.3 11.9 8.5 
26   25-01 32.7 26.2 87.8 66.5 52.8 6 4.0 21.8 4.9 22 28-3 Jun 1 7.4 68.0 23.0 41.3 24.6 10.5 12.4 8.9 
27 Jul 02-08 32.2 25.4 88.0 78.0 130.4 5 3.6 21.8 4.5 23 4-10 Jun 1 4.0 64.0 28.0 39.1 24.8 10.1 11.1 10.4 
28   09-15 30.1 26.0 89.0 83.0 266.6 7 0.0 23.3 0.9 24 11-17 Jun 0 0.0 60.0 26.0 41.0 25.6 11.1 12.1 9.2 
29  16-22 29.7 25.4 89.0 89.0 462.2 7 0.0 26.4 -0.1 25 18 -24 Jun 1 28.3 73.0 38.0 38.8 22.4 8.8 8.8 7.3 
30    23-29 29.8 25.6 88.0 81.0 160.8 5 0.3 24.7 2.0 26 25-1 Jul 1 12.5 76.0 51.0 35.6 23.1 5.7 7.2 6.6 
31   30-05 30.5 25.9 87.0 80.0 0 0 1.8 23.4 6.0 27 2-8 Jul 1 24.0 74.0 51.0 34.6 23.2 4.8 6.4 7 
32 Aug 6-12 31.2 26.9 81.0 70.0 6.4 2 11.8 24.6 6.1 28 9-15 Jul 4 34.8 88.0 60.0 32.2 22.8 2.4 4.0 6.5 
33   13-19 32.2 27.1 76.0 63.0 14.4 1 6.3 23.5 6.0 29 16-22 Jul 2 18.2 85.0 60.0 31.7 22.6 3.7 4.9 8.2 
34    20-26 34.2 26.5 79.0 62.0 14.6 1 5.5 26.4 5.5 30 23-29 Jul 0 0.0 77.0 48.0 32.6 22.5 6.1 5.6 8.7 
35    27-02 30.8 25.6 88.0 80.0 207 5 1.5 24.1 2.9 31 30jul-5Aug 0 0.0 73.0 43.0 34.0 20.7 5.6 5.8 6.6 
36 Sep 3-09 31.3 26.1 87.0 74.0 132.6 3 2.7 24.4 3.1 32 6-12 Aug 1 20.4 77.0 48.0 33.3 22.0 4.9 5.8 6.5 
37   10-16 37.7 26.8 80.4 57.8 0 0 7.9 25.7 7.0 33 13-19Aug 3 10.6 85.0 52.0 32.3 21.4 3.3 3.5 6 
38    17-23 35.1 27.0 74.8 52.2 0 0 9.1 25.4 6.9 34 20-26 Aug 6 207.7 95.0 88.0 29.0 20.7 2.4 2.9 4.4 
39    24-30 35 27.1 79.0 52.5 0 0 7.7 30.1 8.9 35 27-2 Sep 2 64.6 89.0 75.0 30.7 21.1 4.1 3.3 5.6 
40 Oct 1-07 34.7 26.6 80.5 60.4 23.8 1 5.7 20.9 7.0 36 3-9 Sep 3 21.8 89.0 69.0 29.8 21.3 3.2 3.1 6.6 
41    08-14 33.6 24.0 83.5 49.4 0 0 8.9 22.1 6.0 37 10-16 Sep 0 0.0 79.0 52.0 33.5 21.9 7.2 5.6 3.7 
42    15-21 35.7 22.8 79.4 39.2 0 0 9.6 22.1 6.0 38 17-23Sep 0 0.0 73.0 41.0 34.4 21.0 8.7 6.5 3.5 
43    22-28 34.7 18.5 66.4 21.7 0 0 9.8 19 7.3 39 24-30 Sep 2 38.6 80.0 52.0 35.3 22.0 8.3 6.3 5.5 
          Total 1475.6 45       40 1Oct-7 Oct 4 100.0 92.0 73.0 30.8 21.5 4.4 3.7 4.9 
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Annexure II (Cont..)  

   Akola (Maharashtra)  Dharwad (Karnataka)  Hisar (Haryana) 
M
W 
  

Dates 
  

Temp (0C)       RH (%)  Rain fall 
(mm) 

Rainy 
days 

  

Months 
  

Weeks 
  

Rainfall 
(mm) 
  

No.of 
rainy 
days 
  

Week 
  

Temp°C  RH (%)  WS 
(km/hr) 

  

SS 
(hrs) 
  

EVAP 
(mm) 

  

Rainfal
l (mm)  

  

Max  Min  Mor  Eve 
Max. Min. M E

19 
 7‐13 
May  43.20  29.20  34  13  0.00  0.0 

May 2 2.4 1 May 7‐13  39.3 21.4 21.6 19.3 6.3 8.1 9.4 0 

20  14‐20  41.80  26.90  58  27  21.80  0.2  3 28.6 5 May 14‐20  43.1 26.4 56.6 21.1 8.9 9.1 9.9 0 

21  21‐27   41.70  28.30  57  26  20.30  0.0  4 26.6 1 May 21‐27  41.3 24.6 53 24.4 8.1 7.4 8.8 7 

22  28‐3 Jun  41.70  28.60  51  25  0.00 0.0 Jun 1 44.6 1 May 28‐June 3 39.3 23.7 70.9 47.3 8.9 8.4 9.3 40.9 
23   4‐10  39.80  28.30  56  31  0.00  0.0     2  6.6  2  June 4‐10  42.2  24.3  49.1  23.7  8  7.8  10.7  0 
24   11‐17  41.60  28.90  55  27  0.00  0.0  3 85.4 6 June 11‐17  40 23.6 57.6 25 9.7 6.7 9.5 14.7 
25   18‐24  40.80  27.00  60  28  2.40  0.0     4  12.6  2  June 18‐24  41.7  25.2  46  17.6  6.1  10.1  10.3  0 

26   25‐1Jul  33.60  24.50  82  59  143.20  4.0  Jul  1  53  6  June 25‐July 1  43.2  28  59.9  33.6  9.6  7.9  11.9  21.5 

27   2‐8  32.80  24.50  90  65  77.10  5.0  2 87 6 July 2‐8  37.5 25.4 72.4 42.4 5.3 7.8 6.4 9.1 

28   9‐15  30.20  24.10  89  71  48.00  4.0  3 91 7 July 9‐15  36.5 26.4 80.1 69.4 7.5 6 6.5 27.5 

29   16‐22  28.60  23.60  86  78  57.20  3.0  4 15.2 4 July 16‐22  36.3 27.5 78.1 57.9 7.1 9.2 6.6 8.1 

30   23‐29  30.30  23.60  85  60  30.00  4.0              July 23‐29  36.5  26.3  79.6  62.3  9.2  6.7  7.9  31.2 

31   30‐5 Aug  32.2  24.0  81  52  0.0  0.0  Aug  1  15.2  5  July 30‐Aug.5  37.5  27.5  71.1  45.9  9.1  7.5  7.4  0 
32   6‐12  32.1  24.0  84  56  4.2  0.0     2  3.4      ‐  Aug. 6‐12  40.1  28.2  68.7  43.6  6.1  8.5  7.6  0 
33   13‐19  32.8  24.9  77  49  0.0 0.0 3 29.4 3 Aug. 13‐19  37.8 27.1 77.3 57.4 7.8 5.9 6.6 4.2 
34   20‐26  31.1  22.8  94  73  65.7  3.0     4  4.4  1  Aug. 20‐26  37.6  25  79.6  47.4  5.9  8.1  5.9  0 
35   27‐2 Sep  30.2  23.5  91  68  2.9 0.0 Sep 1 18 3 Aug. 27‐Sept. 2 35.4 25.4 57.4 57.6 8.1 8.2 5.3 72.5 
36   3‐9  30.3  23.3  93  67  30.2  1.0     2  31.4  2  Sept. 3‐9  33.8  22.6  92.7  64.1  5.2  9  5.4  11 
37   10‐16  33.2  22.9  85  43  0.0  0.0     3  78  4  Sept. 10‐16  29.7  22.5  91  65.3  5.4  5  2.9  166.2 
38   17‐23  35.5  22.8  81  34  2.1 0.0 4 101 4 Sept. 17‐23  36 23.4 89.3 39 3.6 9.4 4.1 0 
39   24‐30  34.3  24.5  83  49  6.8  2.0              Sept. 24‐30  36.5  20.8  80.3  33.1  3.9  9.3  4.8  0 
                  512     Oct  1  126.6  5  Oct. 1‐7  34.6  22.5  85.3  44.1  6.5  8.6  4.6  0 
                     2 14.4 1 Oct. 8‐14  34.7 16.4 81 25.1 3.1 8.8 4.3 0 
                           3    ‐     Oct. 15‐21  33.2  14.9  83.3  25.9  2.8  7.9  3.7  0 
                           4        Oct. 22‐28  32.1  10.3  87.6  22  1.9  8.3  3.2  0 

                       

Total rainfall 
during cropping 

season 

870.4 64
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Annexure II (Cont..) 

Indore (MP)  Udaipur (Rajasthan) 
Standard week no. 
& month 

Relative 
humidity 
(%) 

Temp. 
Max 
(0C) 

Tem
p 
Min 
(0C) 

Rainfal
l (mm) 

No. 
of 
rainy 
days 

Wind 
Vel. 
 ( km/hr) 

Mean 
Open PE   
(mm/day
) 

Date and 
Month 

Week 
No 

Temperatur
e (0C) 

R.H. (%) Wind 
vel. 

(km/h) 

Suns
hine 
(Hrs) 

Rain 
fall 

(mm) 

Evap. 
(mm) 

Max. Min. I II 

18(30Apr‐6 May)  54.5  40.6  25.1  0 0 7.4 10.5 30Apr-6 May 18 40.4 23.7 34.0 10.7 7 9.1 0 12.3 
19( 7‐13May)  54.5  38.9  27.1  0  0  8.9  11.4  7-13May 19 39.7 26.5 34.1 16.1 7.5 8.4 0 12.9 
20 ( 14‐20May)  74.4  36.4  25  27.3  2  8.6  7.9  14 -20 May 20 42 28.1 51.1 20.7 7.6 9.2 0 13.2 
21( 21‐27May)  72.7  36.9  26  16.4  1  7.8  8.9  21- 27 May 21 41.2 27.5 44.9 19.4 7.1 7.7 1.6 12 
22 ( 28 May‐3Jun)  72.7  37.2  26.5  0 0 10.6 8.8 28May-3 Jun 22 38.3 26.8 55.1 30.4 9.9 8.8 0 12.2 
23( 4‐10June)  73.1  37.2  26.7  0  0  11.5  9.4  4 -10 Jun 23 38.8 27.2 61.1 23.4 9.4 9.5 0 12.5 
24(11‐17 Jun)  67.8  37.9  26.1  0  0  9.4  8.9  11- 17Jun 24 38.2 25.1 63.4 31.6 9.7 8.4 28.4 11.5 
25( 18‐24 Jun)  71.7  39.5  26.4  0 0 7.8 6.3 18-24Jun 25 37.7 25.5 62.4 36.7 4.4 7.6 37.6 8.7 
26( 25Jun‐1 Jul)  85.0  33.1  24.2  106  3  2.4  2.2  25Jun-1 July 26 34.6 25.8 73.7 51.4 5.4 7.3 35 7.5 
27( 2‐8 Jul)  91.4  33.2  23.4  119.2  3  5.6  3  2-8July 27 36.3 26.6 76.0 47.9 4.8 7.5 6.6 7.7 
28( 9‐15 Jul)  87.2  30  23.6  54 5 5.3 5.9 9-15July 28 32.4 24.3 88.9 78 3.5 2.5 56 4.1 
29( 16‐22 Jul)  94.2  27.9  22.7  111.2  5  4.7  0.9  16-22July 29 30 23.7 94.7 84.1 3.1 2.1 97.6 2.8 
30(23‐29 Jul)  93.0  27.1  22.7  136 4 5.1 1.7 23-29 July 30 28.1 23.5 90.7 85.9 3.8 1.2 91.8 2.7 
31( 30Jul‐5Aug)  88.0  28.4  23  0  0  6.8  2.6  30 July -5Aug 31 29.2 24.1 83.9 74.6 3.4 2.3 0 4.1 
32(6‐12Aug)  89.0  29  23  12.2  2  4.8  2.6  6-12 Aug 32 30.7 24.0 86.9 70.9 1.4 4 0 4 
33(13‐19Aug)  91.0  28.5  23  7 2 4.7 2.3 13-19Aug 33 29.3 23.5 84.7 73.7 1.5 2.7 37.9 3.2 
34(20‐26Aug)  91.0  31.5  23.5  8 1 2.5 3.3 20-26Aug 34 32.5 23.4 85.6 68 1.4 7.6 4.2 4.7 
35(27Aug‐2Sep)  94.0  28.1  22.2  97.6  4  3.5  1.9  27Aug-2 Sept 35 29.3 22.5 95.4 83 1.3 2.4 73.3 2.3 
36(3‐9Sep)  95.1  28.2  22.1  142.8 2 4 4 3 -9Sept 36 32.8 23.5 86.0 61.6 1.3 8 0 4.8 
37(10‐16Sep)  90.0  31.1  22.4  0 0 9.8 9.8 10-16 Sept 37 33.1 22.1 85.1 58.9 1.7 8.6 53 5.9 
38(17‐23Sep)  81.0  34.5  22.5  0  0  3.6  3.6  17-23 Sept 38 35.2 20.4 79.0  43.4 0.5 9.2 0 5.2 
39(24‐30Sep)  91.0  35.5  23.5  0 0 4.9 4.9 24‐30 Sep 39  35.4 21.8 74.4 36.6  9.3 0 5.4 
40 (1‐7Oct)  90.8  32  22.8  64.8 3 3.1 3.3 01‐07 Oct 40  33.3 22.0 79.1 45.0  6.2 4 3.8 
41(8‐14 Oct)  89.4  32  19.3  0  0  2.3  4  8‐14 Oct  41  33.1  19.1  84.3  36.7   7.5 0.8 4.0 
42 (15‐21)  89.4  33.6  16.5  0 0 3.3 4.4 15‐21 Oct 42  33.8 15.4 73.1 25.4  9.0 0 4.4 
Total        902.5 22‐28 Oct 43  33.5 11.2 62.6 12.9  9.1 0 4.1 
                              526.2  
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Annexure III: Compliance report (Kharif 2009) 
 

S.No Location No of 
trials 
sent  

Data 
received 

Date of 
sowing 

Date of data 
reporting 

Reporting 
of weather 

data 

Reporting of 
soil analysis 

data 

Remarks 

1 Coimbatore 8 4 10-12 June 09 2 December 09 Yes Yes Trials on Dual purpose, Sweet sorghum, Yield 
maximization and Weed control were not conducted 

2 Palem 5 4 18-24 June 09 4 December 09 Yes Yes Data on Sorghum+pigeonpea trial not received  
3 Parbhani 7 4 17-19June 09 5 December 09 Yes Yes Trials on Tillage, Micronutrients and Weed 

management were not conducted. Data on Sorghum+ 
pigeonpea trial not received. 

4 Akola 8 6 3-7 July 09 27 November 09 Yes Yes Trial on nutrient use efficiency was not conducted. 
 Data on Sorghum+ pigeonpea trial not received. 

5 Dharwad 9 9 15-18 June 09 27 November 09 Yes Yes  Did not send species wise weed data in trial 7K 
6 Surat 8 0 7-8 July 09 Trials vitiated 

due to water 
logging 

Yes No  Trials vitiated due to water logging 

7 Deesa 4 2 11-21 July 09 16 December 09 Yes No Not included due to late receipt of crop data 
8 Indore 10 9 27 June 09 30 November 09 Yes Yes  Trial on  Micronutrients was not conducted 
9 Mauranipur 6 0 23 July 09 Data not 

reported 
No No Data not received  

10 Udaipur 8 8 3-9 July 09 25 November 09 Yes Yes All the trials were conducted and reported  
11 Hisar 4 4 20 June 09 14 December 09 Yes Yes Late receipt of crop data   
12 Ludhiana 2 2 16 July 09 27 November 09 Yes Yes All the trials were conducted and reported  
13 Pantnagar 4 4 22 May- 16 

June 09 
1 December 09 Yes Yes  All the trials were conducted and reported  

 
None of the centres send nutrient uptake data. 

 
 


