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EXECUTIVE SUMMARY

Field experiments were conducted during kharif 2014 across the dryland semi-arid locations (latitudes) of
AICSIP with an objective of 1) quantifying the response of advanced pre-released sorghum genotypes to
varying fertility levels, and 2) to develop improved agronomic management practices for higher sorghum
productivity, profitability and sustainability.

1. Response of advanced/pre-released sorghum genotypes to varying fertility levels under dryland
conditions
Pre-released sorghum genotypes that were promoted from first year to the second year AVHT testing in
breeding programme were evaluated for their response to fertility [F: 50% RDF (40:20:20), 75% RDF
(60:30:30) and 100%RDF (80:40:40 kg NPK/ha)] 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 under rainfed

conditions
S. Types of Test Checks Locations Promising treatments/entries
No. sorghum entries
1KA. Grain SPH 1736, CSH 16 Udaipur Test hybrids SPH 1736 and SPH 1737 produced
sorghum SPH 1737 CSH 25 24% and 16% higher grain yields; more net returns
(Zone-I North) SPV 2165 Csv20 and B:C ratio over check CSH 25, whereas test
CSv 27 varieties were on a par with their respective checks.

SPH 1736 respond significantly to increasing fertility
levels producing highest grain yield at 100 % RDF
followed by SPH 1737 compared t075% and 50%
RDF
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S. Types of Test Checks Locations Promising treatments/entries
No. sorghum entries
1KB. Grain SPH 1736 CSH 16 Coimbatore, Test hybrid SPH 1736 produced 29% higher grain
sorghum SPH 1737 CSH 25 Palem yields over check. SPH 1737 was on par with check
(Zone-l SPV 2165 Csv20 both the locations. Test variety SPV 2165 was not
South) CSv 27 superior to checks at both locations. The test
genotypes responded significantly up to 100% RDF
(80:40:40).
1KC. Grain SPH 1724 CSH 16 Surat, Genotypes varied with the locations in response to
sorghum SPH 1736 CSH 25 Indore, grain yield. SPH 1724 at Parbhani and SPH 1736 at
(Zone-IN) Dharwad, Indore produced the superior yield than check.
Parbhani Increasing fertility response up to 100% RDF was
noticed at all the locations, however, the F x G
interaction was significant at Akola and Surat only.
1KD 1KD. Sweet SPV 2196 CSV 24SS Palem, In general, stalk, grain and stover yields were
sorghum SPV 2205 Indore, increased significantly with increasing levels of
Parbhani, fertility from 50% to 100 % RDF. Differences in grain
Udaipur, yield were significant among the genotypes across
Surat the locations. Interaction effects were significant for
stover yield, brix at Surat and Udaipur only. Among
the varieties, none was superior to check CSV24SS
for brix content.
1KE Forage SPV 2185 HC 308 Pantnagar, On overall location mean basis, green and dry fodder
Sorghum SPV 2191 CSV 21F Udaipur, yields increased by 33% and 26 % due to 100% RDF
(Single-cut) CSV30F Hisar, application as compared to 50% RDF.  Test
Ludhiana genotype SPV 2185 (49.66 t/ha, and 12.7 t/ha ,
green and dry resp.) produced 21% and 18.0 %
higher green and dry fodder yield respectively over
check CSV 31F (40.1 t/ha).Interaction effects
between fertility levels and genotypes for green
fodder yields were significant at Pantnagar and
Ludhiana

2 K. Integrated Nutrient Management in kharif sorghum-chickpea cropping system

A long-term field experiment was initiated at Dharwad, Indore, Parbhani, Udaipur, Palem and Akola during
Kharif 2013-14 with an objective of quantifying the effect of integrated nutrient management (INM) practices on
grain and stover yields, economics and soil health in sorghum-chickpea cropping sequence. All India mean
indicate that INM treatment i.e., application (T8) of 75% RDN through IF + 25% RDN through VC + seed
treatment with PSB + Azospirillum recorded maximum grain yield (4548 kg/ha) than 100% RDN through IF
(4446 kg/ha). On the other hand, application 75% RDN through IF +25% RDN through FYM+ seed treatment
with PSB+ Azospirillum produced maximum 29 % more grain yield at Akola.

3K. Improving Nitrogen-use efficiency through method and time of N application

Field experiments were conducted at eight locations i.e., Palem, Coimbatore, Dharwad, Parbhani, Akola,
Indore, Surat and Udaipur to improve the N-use efficiency in grain sorghum through split application of
nitrogen. On overall mean basis, there was no significant difference in grain yields due to variation in N
application methods, but the response varied with locations. At Coimbatore and Akola, application of 25% N at
sowing + 50% at 30 DAS +15% at BLS +10% GFS produced the 25 % and 17 % more grain yield
respectively, than normal practice (50% N at sowing and 50% at 30 DAS). At Palem, grain N uptake increased
when N applied @ 25% of N at sowing + 50% at 30 DAS +25% at boot-leaf stage (BLS) method over normal
practice.

4K. Optimization of production factor under resource constraints (Priority inputs in kharif grain
sorghum)

Field experiments were conducted at five locations i.e., Palem, Coimbatore, Dharwad, Parbhani, and Surat to
find out the priority production inputs needed under resource constraints by the sorghum farmer. Significant
differences in grain and stover yields were observed due to variation in production inputs at all locations
including overall mean. Full package of practices ( FPP) treatment gave significantly higher grain and stover
yields and economics at all location and overall mean. Interestingly, significantly highest yield reduction was
observed when fertilizer (-76%) was not applied to the sorghum crop followed by weed control (-66%) and plant
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protection (-46%) indicating that fertilizer, weed control, and plant protection were the important production
inputs respectively, on the order of priority.

5K. Intercropping of sweet sorghum fodder with forage legumes under different nutrient management
Field experiments were conducted at five locations i.e., Palem, Coimbatore, Dharwad, Indore and Pantnagar to
characterize the sweet sorghum forage intercrop with forage legumes as influenced by fertility levels.
Significant differences were observed in sweet sorghum equivalent green fodder yields and net returns due to
variation in intercropping systems at all locations including overall mean. Mean sweet sorghum equivalent
green fodder yield ranged from 34.6 to 62.0 t/ha across the treatments. Intercropping system namely sweet
sorghum + fodder cowpea (2:1) replacement recorded 8% more sorghum equivalent green fodder yield. On
overall mean basis, application of 100% RDF gave 13% more sorghum equivalent green fodder yields across
locations.

DETAILED REPORT

Agro-climatic situation and soil particulates at different AICSIP centers

Overall, the country received 777.5 mm of rain [88% of the long period average-LPA (886.9 mm)] during south
west monsoon period (June to September 2014) against 936.7 mm received in the corresponding period during
2013 (www.imd.gov.in). Seasonal rainfall was 79% of its LPA over Northwest India, 90% of its LPA over
Central India, 93% of its LPA over south Peninsula and 88% of its LPA over Northeast (NE) India (Table 1).

The season rainfall over the country as a whole and over all the four geographical regions of the India was less
than the respective LPAs. Month wise, the rainfall over the country as a whole during the first three months
(June to August) were less than the LPA and that during September was more than the LPA. It may be
mentioned that the June rainfall recorded this year (along with 1923) was fourth lowest June rainfall recorded
during the last 114 years (1901-2014), and second lowest during the last 10 years. The lowest ever June
rainfall (52% of LPA) was recorded in 1926 followed by 2009 (53% of LPA). Monsoon current advanced over
the Andaman Sea 2 days earlier than its normal date of 20th May. However, it set in over Kerala on 6th June, 5
days later than its normal date of 1st June and covered the entire country by 17th July, 2 days later than its
normal date of 15th July. Withdrawal of monsoon from west-Rajasthan commenced on 17th September against
its normal date of 1st September.

Table 1: The actual season (June to September) rainfall over the country as a whole and four broad
geographical regions during the 2014 SW monsoon season.

Region LPA (mm) Actual Rainfall for 2013 SW Monsoon Season
Rainfall (mm) Rainfall (% of LPA)
All India 886.9 777.57 88
Northwest India 615.0 483.1 79
Central India 974.2 979.7 90
Northeast India 1437.8 1267.7 88
South Peninsula 715.7 665.4 93

The sowing details, physico-chemical properties of soil and weekly meteorological data on rainfall, temperature
and relative humidity for kharif 2014 cropping season are presented in Annexure | and Il prior to the Agronomy
data tables.

Zone-| (North): Udaipur, Pantnagar, Hisar and Ludhiana

Udaipur: The centre received a total of 659 mm rainfall during crop season with more less uniformly distribution
during entire crop season. The crops was sown during first to second week of July and received above normal
rainfall during pre-and postflowering stages. However, the crop exposed to torrential rains (165 mm) coinciding
flowering and soft-dough stages resulting in crop damage and grain mold development. The soil was clay loam
in texture, medium in available N and P, and high in K with pH 8.01.
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Pantnagar: This centre received 693 mm rainfall during crop season. The soil was silty loam, neutral (pH 6.5-
6.6), with organic carbon (1.2 %), medium in K (268-271 kg) and phosphorus (30-38 kg) content.

Hisar: This centre received just 225 mm rainfall against normal 375 mm during crop season. The soil was
sandy loam, alkaline (pH 7.7), with organic carbon (0.36 %), EC 0.12 d/Sm, available N (180 kg/ha) medium
in K (275 kg/ha) and phosphorus (14.10 kg/ha) content.

Ludhiana: The soil was sandy loam, alkaline (pH 7.8). Sowing was done 12 July 2014.

Zone- | (South): Coimbatore and Palem

Coimbatore: The total rainfall received during kharif crop season (st. week 19 - 47) was 369 mm. The crop was
sown on 2nd July 2013. The soil was clay loam in texture, slightly alkaline (pH 7.95), E.C. 0.47; and low in
available nitrogen (230 kg/ha), medium in available phosphorus (36 kg/ha) and high in potassium (615 kg/ha)
content.

Palem: The total rainfall received during kharif crop season (st. week 24 - 44) was 355 mm. The crops were
sown during 15-21 June 2014. The total rainfall received was about 40% lower than normal rainfall for this
location. There were occurrences of seedling and pre-and post-flowering drought spells during the cropping
period, while there was heavy downpour of rainfall occurred coinciding late grain-filling stage resulting grain
mold. The soil is a sandy clay loam in texture, slightly alkaline (pH 7.97), E.C. 0.61; and low in available
nitrogen (174 kg/ha), high in available phosphorus (68 kg/ha) and potassium (691 kg/ha).

Zone- |l: Dharwad, Parbhani, Indore, Surat, Akola, Hyderabad

Dharwad: Total rainfall received during crop period was 698 mm with almost uniform distribution. The crop was
sown during 17-18% July 2014. The total rainfall received was adequate to raise good crop under rainfed
condition. The rainfall received during GS1 (seedling) and GS2 (PI to 50% flowering) was uniformly distributed
and adequate, while the GS3 (50 % flowering to physiological maturity) stage received moderate drought
stress. Both minimum and maximum temperature ranges recorded normal. Generally, very high RH values
were recorded at Dharwad than other locations. The soil was medium-deep black clay, low in available N
(194.8 kg/ha) and medium in available P,0s (33.5 kg/ha) and high in K,O (454 kg/ha) with pH (7.8).

Parbhani: The total rainfall received during crop season was 455 mm which was far lower than normal. The
rainfall received during GS1 (seedling) and GS2 (Pl to 50% flowering) was lower than normal and not well
distributed, while the GS3 (50 % flowering to physiological maturity) stage received moderate to severe drought
stress. The soil was medium-deep black

Indore: The crops were dry-seeded during second fortnight of June 2014. The total rainfall during kharif
season was 696 mm with very heavy rainfall during late July and early September. The soil was medium-deep
black

Surat: This centre received normal total rainfall (886mm) which is enough for good sorghum crop. . Initially,
crop received no rainfall until July second week followed by adequate rainfall in late July and August and early
September. Crops were sown during first week to second week of July 2014. Soil was deep black, (>100 cm
depth) with pH 7.9 and EC 0.33d/Sm, medium in OC (0.48%), and available N (250 kg/ha), P,Os (51 kg/ha),
and K20 (351 kg/ha).

Akola: Total rainfall received until Sept end 566 mm with almost uniform distribution. The crop was sown
during first to second week of July 2014. The rainfall received during GS1 (seedling) was very low, while GS2
and GS3 stages received (Pl to 50% flowering) adequate rainfall while the GS3 (50 % flowering to
physiological maturity). Both minimum and maximum temperature ranges recorded normal.
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Experimental results

Trail 1K: Response of advanced/pre-released sorghum genotypes to fertility levels under rainfed
conditions

1 KA. Grain sorghum (Zone-I North): The field experiment was conducted at MPUAT, Udaipur. Significant
increase in grain yield with increasing fertility levels was observed up to 100% RDF (Table 1KA). Test hybrid
SPH 1736 and SPH 1737 being on a par with each other produced significantly higher grain yield (5052 and
4732 kg/ha) and net returns that amounting to 24% and 16% increase respectively, over commercial hybrid
checks CSH 25 (4065 kg/ha). Test variety SPV 2165, (3485kg/ha) was on a par with varietal checks CSV 20
and CSV 27. Interaction effect between fertility levels and genotypes for grain yield was significant (P=0.02)
(Table 1KA-1). SPH 1736 respond significantly to increasing fertility levels producing highest grain yield at 100
% RDF followed by SPH 1737 at the same fertility level compared t075% RDF 50% RDF. Dry fodder yield,
plant height, yield attributes and economics increased significantly up to 100% RDF, but days to flowering and
harvest index were unaffected. None of the test varieties were significantly superior to checks for dry fodder
yield (Table 1KA-2). While, the test hybrids were on par with hybrid checks for fodder yield. Both the test
hybrids produced significantly higher grain weight/panicle and harvest index (26-28%) compared to hybrid
check (20-24%)).

Conclusion: Test hybrids SPH 1736 and SPH 1737 produced 24% and 16% higher grain yields; more net
returns and B:C ratio over check CSH 25, whereas test varieties were on a par with their respective checks.
SPH 1736 respond significantly to increasing fertility levels producing highest grain yield at 100 % RDF
followed by SPH 1737 compared to75% and 50% RDF.

Table 1KA-1: Interaction effect of fertility levels and genotypes on grain yield

Treatments Fertility levels

Genotypes 50% RDF (40:20:20) 75% RDF (60:30:30) 100 RDF (80:40:40) Mean
SPH 1736 4572 4835 5748 5052
SPH 1737 4365 4813 5019 4732
SPV 2165 3030 3361 4065 3485
CSH 16 2633 4302 4148 3694
CSH 25 3837 3650 4709 4065
CSV 20 3222 3589 3617 3476
CSv 27 2670 3430 3587 3229
Mean 3476 3997 4413 3962

LSD (P=0.05): Fertility (F)=240; Genotypes (G)=366; F x G=634; CV:9.7%

TablelKA-2: Stover yield (kg/ha), yield attributes and economics of promising grain sorghum
genotypes as influenced by different fertility levels.

Treatment Stover Days to Plant 100-seed Harvest Net returns B:C
yield 50% height weight (g) index (%) (Rs/ha) ratio
(kg/ha) lowering (cm)
Fertility levels
50% RDF 12082 64 226 3.05 22.82 46820 1.83
75%RDF 13958 64 270 317 22.55 56937 2.16
100% RDF (80:40:40) 14920 63 273 3.18 23.17 63725 2.34
LSD (P=0.05) 1055 NS 10 0.11 NS 4043 0.15
Genotypes
SPH 1736 13741 61 237 340 26.91 70726 2.67
SPH 1737 13293 63 234 3.08 26.34 65460 248
SPV 2165 13759 64 273 2.98 20.27 49632 1.88
CSH 16 11565 62 248 3.38 24.26 47816 1.80
CSH 25 11275 65 230 3.13 26.86 52236 1.97
CSV 20 15041 65 278 2.92 19.07 52174 1.98
Csv 27 16898 67 294 3.06 16.20 52746 1.99
LSD (P=0.05) 1612 1 15 0.16 2.55 6176 0.23
C.V. (%) 12.39 1.24 6.02 5.42 1171 11.61 11.58
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1 KB. Grain sorghum (Zone-I South): The field experiments were conducted at Palem and Coimbatore centres.
Increasing fertility levels from 50% RDF to 100% RDF significantly increased the grain yield from 3937 to 5688
kg/ha at Palem, and 1266 to 1831 kg/ha at Coimbatore (Table 1 KB-1). Among the test hybrids, SPH 1736
(5634 kg/ha) was significantly superior to check CSH 25 (4372 kg/ha) at Palem, whereas at Coimbatore, both
the test hybrids (SPH 1736 and SPH 1737) were at par with for grain yield over CSH 25. Test variety (SPV
2165) was not superior to checks (CSV 20 and CSV 27) for grain yield at both the locations. On location mean
basis, SPH 1736 alone produced higher grain yield than checks. The interaction effect between fertility levels
and genotypes was significant at Coimbatore only. Mean grain and stover yields (kg/ha), yield components
and economics of grain sorghum genotypes as influenced by fertility levels (mean of Palem and Coimbatore)
are presented in table 1KB-page SA3 in annexures.

Conclusion: Test hybrid SPH 1736 produced 29% higher grain yields over check. SPH 1737 was on par with
check both the locations. Test variety SPV 2165 was not superior to checks at both locations. The test
genotypes responded significantly up to 100% RDF (80:40:40).

Table 1KB-1: Interaction effect of fertility levels and genotypes on grain yield

Treatments Fertility levels

Genotypes 50% RDF (40:20:20) 75% RDF (60:30:30) 100 RDF (80:40:40) Mean
COIMBATORE
SPH 1736 1194 1667 1824 1562
SPH 1737 1249 1454 1750 1484
SPV 2165 1161 1727 2272 1720
CSH 16 1368 2004 2499 1957
CSH 25 1603 2598 2678 2293
CSV 20 1175 1846 2278 1766
Csv 27 1128 1520 1971 1540
Mean 1268 1831 2182 1760

LSD (P=0.05): Fertility (F)=88; Genotypes (G)=134; FxG=233; CV: 8.01%

1 K (C). Grain sorghum (Zone-I1): Field experiments were conducted at Parbhani, Dharwad, Indore, and Surat.
Two experimental hybrids along with two checks were evaluated. In general, grain and stover yields were
increased significantly with increasing levels of fertility from 50% to 100 % RDF. Differences in grain were
significant among the genotypes across the locations. Interaction effects were significant at Dharwad and Surat
only.

At Parbhani, test hybrid SPH 1724 (3925 kg/ha) was on par with commercial hybrid CSH25 (3285 kg/ha) for
grain yield (Table 1KC-1). There was significant response to the increasing fertility levels up to 100% RDF.

At Dharwad, None was superior to check hybrid CSH 25 (5579 kg/ha), while the next high yielding one was
SPH 1736 (5053 kg/ha). Irrespective of the genotypes, increasing fertility levels up to 100% RDF (5378 kg/ha)
significantly increased (13.0% more) the grain yield over 50% RDF (4763 kg/ha). Interaction between fertility
levels and genotypes for grain yield was found significant (Table 1KC-1). Check hybrid CSH25 at 100% RDF
produced the maximum grain yield (5917 kg/ha).

At Indore, test hybrid SPH1736 (7194 kg/ha) produced significantly superior (36.5% more) than check hybrid
CSH 25 (5267 kg/ha), while the SPH 1724 was on par with check hybrid. Irrespective of the genotypes,
increasing fertility levels up to 100% RDF (5834 kg/ha) significantly increased (16.8% more) the grain yield over
50% RDF (4994 kg/ha). Interaction between fertility levels and genotypes for grain yield was found non-
significant. .

At Surat, test hybrid SPH 1736 (3152 kg/ha) was on a par with check CSH 25(3185 kg/ha). The interaction
between fertility levels and genotypes for grain yield was found significant (Table 1KC-1). Check hybrid CSH16
at 100% RDF produced the maximum grain yield (3595 kg/ha). Increasing fertility levels significantly increased
the grain yield, irrespective of the genotypes. Mean grain and stover yields (kg/ha), yield components and
economics of grain sorghum genotypes as influenced by fertility levels for four locations are presented in table
1KC-page SA4 to SA7 (as annexure)
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Conclusion: Genotypes varied with the locations in response to grain yield. SPH 1724 at Parbhani and SPH
1736 at Indore produced the superior yield than check. Increasing fertility response up to 100% RDF was
noticed at all the locations, however, the F x G interaction was significant at Akola and Surat only.

Table 1KC-1: Interaction effect of fertility levels and genotypes on grain yield

Treatments Fertility levels
Genotypes 50%RDF | 75%RDF | RDF (80:40:40) Mean
DHARWAD
SPH 1724 4449 4595 4765 4603
SPH 1736 4995 5085 5079 5053
CSH 16 4293 4894 5751 4979
CSH 25 5314 5507 5917 5579
Mean 4763 5020 5378 5054
LSD (P=0.05): Fertility (F)=167, Genotypes (G)=193; F x G=334; CV:7.3.9%
SURAT
SPH 1724 2667 3457 3333 3152
SPH 1736 2685 2609 3344 2879
CSH 16 3241 3473 3599 3438
CSH25 2716 3519 3333 3189
Mean 2827 3264 3402
LSD (P=0.05): Fertility (F)=195; Genotypes (G)=225; F x G=389; CV:7.26%

1KD. Sweet sorghum: Sweet sorghum field experiments were conducted at Palem, Indore, and Surat. Two
experimental varieties along with one check were evaluated. In general, stalk, grain and stover yields were
increased significantly with increasing levels of fertility from 50% to 100 % RDF. Differences in grain yield were
significant among the genotypes across the locations. Interaction effects were significant for stover yield, brix at
Surat and Udaipur only. The juice brix content did not differed due to fertility levels at Palem and Udaipur.
Among the varieties, none was superior to check CSV24SS for brix content. There was interaction observed
between fertility levels and genotypes at Palem.

At Palem, grain yield and stalk yield were significant among varieties and fertility levels. None was superior to
check CSV24 SS (2580 kg/ha), while the next high yielding one was SPV 2205 (2058 kg/ha). Irrespective of
the genotypes, increasing fertility levels up to 100% RDF (2509 kg/ha) significantly increased (60.70% more)
the grain yield over 50% RDF 1559 kg/ha). Interaction between fertility levels and genotypes for grain yield was
found significant (Table 1KD-1). Check variety CSV24SS at 100% RDF produced the maximum grain yield
(3086 kg/ha).

At Indore, none was superior to check variety for grain yield, while test entry SPV 2196 was at par with check
for stover vyield. Irrespective of the genotypes, increasing fertility levels up to 100% RDF (2595 kg/ha)
significantly increased grain yield over 50% RDF (2173 kg/ha). Interaction between fertility levels and
genotypes for grain yield was found non-significant.

At Surat, again none was superior to check variety for grain yield. Irrespective of the genotypes, increasing
fertility levels up to 100% RDF (3589 kg/ha) significantly increased grain yield over 50% RDF (2677 kg/ha).
Interaction between fertility levels and genotypes for grain yield was found non-significant.

Mean grain and stover yields (kg/ha), yield components and economics of sweet sorghum genotypes as
influenced by fertility levels for four locations are presented in table 1KD page SA8 to SA11 (as annexure).

1 KE. Forage sorghum (Single-cut): Field experiments were conducted at Udaipur, Ludhiana, Hisar and
Pantnagar. Irrespective of the locations, increasing fertility levels up to 100% RDF significantly increased the
green and dry fodder yields (Table 1KE). On overall location mean basis, green and dry fodder yields
increased by 33% and 26 % due to 100% RDF application as compared to 50% RDF. Similarly, test genotypes
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SPV 2185 (49.66 t/ha, and 12.7 t/ha, green and dry resp.) produced 21% and 18.0 % higher green and dry
fodder yield respectively over check CSV 31F (40.1 t/ha).

At Hisar and Ludhiana, the test genotype SPV 2191 gave 15 and 19 % higher green fodder yield respectively,
over CSV31F. At Pantnagar, and Udaipur, another test entry SPV 2185 produced 21 and 43 %, higher green
fodder yield respectively, than check. Interaction effects between fertility levels and genotypes for green fodder
yields were significant at Pantnagar and Ludhiana (Table 1KE-1)

Conclusion: On overall location mean basis, green and dry fodder yields increased by 33% and 26 % due to
100% RDF application as compared to 50% RDF. Test genotype SPV 2185 (49.66 t/ha, and 12.7 t/ha , green
and dry resp.) produced 21% and 18.0 % higher green and dry fodder yield respectively over check CSV 31F
(40.1 t/ha).Interaction effects between fertility levels and genotypes for green fodder yields were significant at
Pantnagar and Ludhiana

Mean green fodder and dry stover yields, quality traits, and economics of forage sorghum genotypes as
influenced by fertility levels for four locations are presented in table 1KE page SA 12 to SA15 (as annexures).

Table 1KE-1: Interaction effect of fertility levels and genotypes on Green fodder yield (g/ha)

Treatments Fertility levels
Genotypes 50%RDF | 75%RDF | RDF (80:40:40) Mean
Pantnagar
SPV2185 644.44 696.29 770.36 703.70
SPV2191 533.33 659.26 740.74 644.44
HC 308 503.70 570.37 696.29 590.12
CSV 21F 525.92 533.33 622.22 560.49
CSV 30F 525.92 555.55 659.25 580.24
Mean 546.6 602.9 697.8 615.8
LSD (P=0.05): Fertility (F)=22; Genotypes (G)=28; F x G=49; CV:7.3.9%
Ludhiana
SPV2185 398.87 458.17 491.47 449.50
SPV2191 385.57 502.97 517.40 468.64
HC 308 380.37 445.97 451.13 425.82
CSV 21F 379.47 431.13 445.03 418.54
CSV 30F 352.97 409.67 459.63 407.42
Mean 3794 449.6 4729 434.0
LSD (P=0.05): Fertility (F)=14; Genotypes (G)=18; F x G=31; CV:7.26%

Trial 2K: Integrated Nutrient Management in kharif sorghum-chickpea cropping system

A long-term field experiment was initiated at Dharwad, Indore, Parbhani, Udaipur, Palem and Akola during
Kharif 2013-14 with an objective of quantifying the effect of integrated nutrient management (INM) practices
on grain and stover yields, economics and soil health in sorghum-chickpea cropping sequence with locations
encompassing across semiarid and sub-tropical climates. During kharif 2014, this trial was organized at six
locations namely Palem, Dharwad, Parbhani, Akola, Indore, and Udaipur. Significant differences (LSD; P=0.05)
were observed among the INM treatments at all locations including overall mean.

All India mean indicate that different INM treatments did not significantly influence the grain yield , though the
highest mean grain yield (4548 kg/ha) was observed with the application( T8) of 75% RDN through inorganic
fertilizer ( IF)+25% RDN through vermicompost (VC) + seed treatment with biofertilizers like PSB + Azospirillum
than 100% RDN through IF. But this INM treatment (T8) was not statistically significant and marginally superior
over 100% RDN through IF. However, the responses varied with the locations (Table 2K-1). Application (T8)
of 75% RDN through IF + 25% RDN through VC + seed treatment with PSB + Azospirillum gave significant
superiority at Udaipur ( 12%) than 100 RDN through IF, while this treatment was on par with 100% RDN- IF at
Indore( 3.0%) and Parbhani (6.0%).

On the other hand, application 75% RDN through IF +25% RDN through FYM+ seed treatment with PSB+
Azospirillum produced maximum 29 % more grain yield at Akola. In contrast, both at Palem and Dharwad,
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100% RDN through IF alone produced higher yields than other INM treatments. On over all location mean
basis, maximum grain yield (4548kg/ha) was obtained with Application (T8) of 75% RDN through IF + 25%
RDN through VC + seed treatment with PSB + Azospirillum than 100% RDN through IF (4446 kg/ha).

Phenology, stover yields, yield components and economics of INM treatments for six locations are presented
in table 12K page SA 16 to SA22 (as annexures).

Conclusion: All India mean indicate that INM treatment i.e., application (T8) of 75% RDN through IF + 25%
RDN through VC + seed treatment with PSB + Azospirillum recorded maximum grain yield (4548 kg/ha) than
100% RDN through IF (4446 kg/ha). On the other hand, application 75% RDN through IF +25% RDN through
FYM+ seed treatment with PSB+ Azospirillum produced maximum 29 % more grain yield at Akola.

Table 2K-1: Effect of INM treatments on grain yield (kg/ha) of sorghum at different locations

Treatment Palem | Dharwad | Parbhani | Akola | Indore | Udaipur | Mean

T1-100% RDN through inorganic fertilizer 3784 5585 3725 3014 6463 | 3441 4446
T2-50% RDN through inorganic fertilizer+50% RDN 2044 4165 2860 3403 5519 | 3678 3925
through FYM

T3-75% RDN through inorganic fertilizer+25% RDN 2403 4771 3453 3574 6100 | 3143 4208
through FYM

T4-50% RDN‘ through inorganic fertilizer+50% RDN 1918 4206 2851 3164 5737 | 3559 3904
through vermicompost

T5-75% RDN_ through inorganic fertilizer+25% RDN 1925 4976 3550 3536 6354 | 3157 4315
through vermicompost

T6-50% RDN through inorganic fertilizer+25% RDN 3552 5308 3020 3078 5882 | 3237 4145

through FYM+25% RDN through vermicompost

T7-75% RDN through inorganic fertilizer+25% RDN
through FYM+ seed treatment with microbial 2866 4509 3767 3886 6137 | 3522 4364
fertilizers like PSB+ Azospirillum

T8-75% RDN through inorganic fertilizer+25% RDN
through vermicompost+ seed treatment with 2664 4553 3944 3737 6645 | 3861 4548
microbial fertilizers like PSB+ Azospirillum

T9-75% RDN through inorganic fertilizer+seed

treatment with microbial fertilizers like 2547 4433 3226 3104 5919 | 3348 4006
PSB+Azospirillum

Location mean 2734 4723 3377 3411 6084 | 3438 4207
LSD (P=0.05) 1573 203 429 354 816 362 414
C.V. (%) 332 25 7.3 6.0 7.8 6.1 7.6

Trial 3K: Improving Nitrogen-use efficiency through method and time of N application

Field experiments were conducted at eight locations i.e., Palem, Coimbatore, Dharwad, Parbhani, Akola,
Indore, Surat and Udaipur to improve the N-use efficiency in grain sorghum through split application of
nitrogen. Results revealed that on over all mean basis, there was no significant difference in grain yields due to
variation in N application methods including genotypes and interaction effects.

Application of 25% N at sowing + 50% at 30 DAS +15% at BLS +10% GFS was numerically superior (16.0%
higher) on the overall mean basis than the normal practice of applying 50% N at sowing and 50% at 30 DAS
followed by 25% at 30 DAS +25% at boot-leaf stage (BLS). However, there were variations in response
location wise (Table 3K-1). At Coimbatore and Akola, application of 25% N at sowing + 50% at 30 DAS +15%
at BLS +10% GFS produced the 25 % and 17 % more grain yield respectively, than normal practice (N1).
At Akola, CSH16 produced maximum grain yield with application of 25% N at sowing + 50% at 30 DAS +15%
at BLS +10% GFS, and the interaction was significant. Phenology, stover yields, yield components and
economics of N application method treatments for eight six locations are presented in tables 3K page SA 23 to
SA22 (as annexures).

Conclusion: On overall mean basis, there was no significant difference in grain yields due to variation in N
application methods, but the response varied with locations. At Coimbatore and Akola, application of 25% N at
sowing + 50% at 30 DAS +15% at BLS +10% GFS produced the 25 % and 17 % more grain yield
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respectively, than normal practice (50% N at sowing and 50% at 30 DAS). At Palem, grain N uptake increased
when N applied @ 25% of N at sowing + 50% at 30 DAS +25% at boot-leaf stage (BLS) method over normal
practice.

Table 3K-1: Interaction effect of N application methods and sorghum cultivars on grain yield (kg/ha).

Treatments/ N application methods
Genotypes N1 | N2 | N3 [ N4 ] N5 Mean
AKOLA
CSH 16 3016 3577 3538 3888 3106 3425
CSv20 3405 3166 3280 3740 3000 3318
Mean 3211 3371 3409 3814 3053 3372
LSD (P=0.05): N methods (N)=240; Genotypes (G)=NS; F x G=340; CV:5.88%

Treatment details:

N1:50% of N at sowing and 50% at 30 DAS

N2:50% of N at sowing + 25% at 30 DAS +25% at boot-leaf stage (BLS)

N3:25% of N at sowing + 50% at 30 DAS +25% at boot-leaf stage (BLS)

N4: 25% of N at sowing + 50% at 30 DAS +15% at BLS +10% at grain filling stage (GFS)

N5: 25% of N at sowing + 45% at 30 DAS + 5% foliar spray at 45 DAS +15% at BLS +10% GFS.

Trial 4K: Optimization of production factor under resource constraints (Priority inputs in kharif grain
sorghum)

Field experiments were conducted at five locations i.e., Palem, Coimbatore, Dharwad, Parbhani, and Surat to
find out the priority production inputs needed under resource constraints by the sorghum farmer. The
treatments include T1: control (only improved hybrid without any input), T2: Full package of practice (FPP)=
Fertilizer (RDF)+Weed control (herbicide and hand weeding)+ Plant protection (application of insecticides and
fungicides including seed treatment with fungicides)+ Seed treatment with PSB and Azospirillum +Thinning+
Improved hybrid, T3: FPP minus Fertilizer, T4: FPP minus Weed control, T5: FPP minus Plant protection, T6:
FPP minus seed treatment with PSB and Azospirillum, T7: FPP minus Thinning , and T8: FPP minus improved
hybrid (use local cultivar of the region). Results revealed that there were significant differences in grain and
stover yields due to variation in production inputs at all locations and over all mean. Mean grain yield ranged
from 1846 kg/ha to 3902kg/ha across the treatments. Full package of practices ( FPP) treatment gave
significantly higher grain and stover yields and economics at all location and over all mean. There was 53 %
grain yield decline when the sorghum hybrid was grain without using FPP ( i.e., over T2). There was less
reduction in grain and stover yields when the priority inputs such as seed treatment (T6), thinning (T7) and use
of local cultivar (T8) indicating that these inputs can be sacrificed by the producer over others.

Interestingly, significantly highest yield reduction was observed when fertilizer (-76%) was not applied to the
sorghum crop followed by weed control (-66%) and plant protection (-46%). This situation clearly indicates that
fertilizer, weed control, and plant protection were the important production inputs respectively on the order of
priority (Table 4K-1). Application of production inputs at correct stage of crop development is essential to the
sorghum crop under dryland condition irrespective of hybrid or local. Phenology, stover yields, yield
components and economics of sorghum priority input treatments for five locations are presented in tables 4K
page SA 29 to SA33 (as annexures).

Conclusion: Significant differences in grain and stover yields were observed due to variation in production
inputs at all locations including overall mean. Full package of practices (FPP) treatment gave significantly
higher grain and stover yields and economics at all location and overall mean. Interestingly, significantly
highest yield reduction was observed when fertilizer (-76%) was not applied to the sorghum crop followed by
weed control (-66%) and plant protection (-46%) indicating that fertilizer, weed control, and plant protection
were the important production inputs respectively, on the order of priority.
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Table 4K-1: Effect of priority production inputs on grain yield (kg/ha) of sorghum at different locations

Treatment Palem C’batore Dharwad Parbhani Surat | Mean
T1: control (only improved hybrid without any 1757 918 2604 1801 2160 1848
input)
T2: Full package of practice (FPP)= Fertilizer 2873 2577 5731 4011 4321 3902

(RDF)+Weed control (herbicide and hand
weeding)+ Plant protection (application of
insecticides and fungicides including seed
treatment with fungicides)+ Seed treatment with
PSB and Azospirillum +Thinning+ Improved

hybrid

T3: FPP minus Fertilizer 1519 1209 3080 2479 2809 2219
T4 FPP minus Weed control 1971 1172 3311 2731 2593 2355
T5: FPP minus Plant protection, 2066 1397 3545 3106 3241 2671
T6: FPP minus seed treatment with PSB and 2778 1828 4101 3819 4191 3344
Azospirillum,

T7: FPP minus Thinning 2018 2093 4070 2414 3457 2810
T8: FPP minus improved hybrid (use local 2493 2251 4268 2008 3889 2982
cultivar of the region).

Location mean 2184 1681 3839 2796 3333 2766
LSD (P=0.05) 659 193 276 369 777 502
C.V. (%) 17.2 6.6 4.1 75 13.3 14.0

Trial 5K: Intercropping of sweet sorghum fodder with forage legumes under different nutrient
management

Field experiments were conducted at five locations i.e., Palem, Coimbatore, Dharwad, Indore and Pantnagar to
characterize the sweet sorghum forage intercrop with forage legumes as influenced by fertility levels. The
treatments include T1: Sole sweet sorghum fodder, T2: Sole cowpea, T3: sole cluster bean/horse gram, T4:
Sweet Sorghum + fodder cowpea (2:1) replacement, T5: Sweet Sorghum + fodder cowpea (2:2) replacement,
T6: Sweet Sorghum + fodder cluster bean/horse gram (2:1) replacement, T7: Sweet Sorghum + fodder cluster
bean /horse gram (2:2) replacement. Results revealed that there were significant differences in sweet sorghum
equivalent green fodder yields and net returns due to variation in intercropping systems at all locations
including overall mean. Mean sweet sorghum equivalent green fodder yield ranged from 34.6 to 62.0 t/ha
across the treatments. Interaction between intercropping systems and fertility were significant at Palem and
Udaipur only. Treatment sweet sorghum + fodder cowpea (2:1) replacement system recorded 8% more
sorghum equivalent green fodder yield followed by sweet Sorghum + fodder cluster bean/horse gram (2:1)
replacement system. On overall mean basis, application of 100% RDF gave 13% more sorghum equivalent
green fodder yields across locations. Similar trend was observed at all locations. At palem, treatment sweet
sorghum + fodder cowpea (2:1) replacement system along with 100 % RDF gave highest sorghum equivalent
green fodder yields than others, while the same treatment gave 9% more sorghum equivalent green fodder
yields on overall mean basis. At Pantnagar, sole cluster bean treatment recorded highest digestibility (58%),
On the other hand, in digestible dry matter yield, none was superior to sole sweet sorghum fodder followed by
sweet sorghum + fodder cowpea (2:2) replacement system. Data on sweet sorghum equivalent green fodder
yields, digestibility and net returns and economics of sorghum priority input treatments for five locations are
presented in tables Table 5K-page SA 34 to SA35 (as annexure).

Conclusion: Significant differences were observed in sweet sorghum equivalent green fodder yields and net
returns due to variation in intercropping systems at all locations including overall mean. Mean sweet sorghum
equivalent green fodder yield ranged from 34.6 to 62.0 t/ha across the treatments. Intercropping system
namely sweet sorghum + fodder cowpea (2:1) replacement recorded 8% more sorghum equivalent green
fodder yield. On overall mean basis, application of 100% RDF gave 13% more sorghum equivalent green
fodder yields across locations.
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