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Executive summary

Forage Sorghum

Single cut (SC) forage sorghum genotype ‘SPV 2705 and ‘SPV 2704’ at Hisar, Ludhiana and ‘SPV 2705’ at
Deesa and Pantnagar proved promising for green fodder yields (GFY) over check ‘CSV-30F'. Brwon midrib
type genotype ‘SPV-2716" proved proing to its check ‘CSV-43’ at all locations except Udaipur and Hisar. A
50% reduction in recommended NPK fertilizer dose (RDF) was counter productive at Hisar and Pantnagar
while RDF is sufficient at Ludhiana, Surat, Deesa and Udaipur.

Multicut (MC) sorghum hybrid ‘SPH 1934" and SPV-1935 at Hisar and Ludhiana gave significantly higher
GFY (from 3 cuts) than check ‘CSH 24MF'. Enhanced RDF (150% RDF) is rewardive interms of GFY over
RDF at Udaipur, while RDF is sufficient at Hisar, Ludhiana and Pantnagar .

Grain sorghum

All new hybrids (SPH-1938, SPH-1939, SPH-1942) at Coimbatre and Dharwad, ‘SPH-1938’ and ‘SPH-1939’
at Akola & Surat and ‘SPH-1939' & ‘SPH-1942’ at Indore proved promsing to hybrid checks ‘CSH-41" and
‘CSH-30". Among varieties, ‘SPV-2819' was promising to check variety ‘CSV-20" at Coimbatre and Dharwad.
Fertilizers on an average contributed to 34.9% of sorghum grain productivity. At Akola and Indore a
significant grain yield response (13.34 and 5.90%) were seen up to 150% RDF. Interaction effect of
genotype and fertility level (mean) shows that hybrids (SPH-1939 and SPH-1942) are promising for reduced
fertilization and thay at 50% RDF are as productive as varieties receiving RDF.

New sweet sorghum genotype ‘SPV-2697' has superior fresh stalk yields than the check ‘CSV-24SS’ on
mean basis and at Akola, Dharwad, Deesa, Surat, and Udaipur. High biomass biofuel genotype ‘SPV-2714’
proved markedly superior for fresh stalk yield at Indore, Surat and Udaipur over the check ‘CSH-22SS'.
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Fertilizers have contributed to 34.79% increase in fresh stalk yields as compared to control. Application of
150%RDF was promising at Akola and Udaipur while at other locations RDF was sufficient. Sweet sorghum
and high biomass biofuel crop in addition to fresh stalks yields also produced 2.1 t/ha of grain yileds on
mean basis.

e ‘PDKV Kartiki' on mean basis has 17.04 and 17.08% higher hurda yields and net income than ‘PKV
Ashwini’. Combined NP fertilizer application @ 120-60 kg/ha have doubled the mean hurda yields (108%
increase) and that resulted in 69.4% higher net net income than unfertilized control. ‘PDKV Kartiki’ with 40-
60 kg N-P fertilizer dose gave as good vyields as ‘PKV Ashwini’ receiving 120-60 kg/ha NP fertilizer. Hurda
crop produced quality fodder (17.6 t/ha) to support livestock besides promoting agro-ecotourism based on
hurda grain.

e Organic nutrition of hurda on an average had 43.0 and 46.0% higher hurda and fodder production (3.18 and
14.04 t/ha) than unfertilized control treatment. Among organic nutrition treatments, RDF through FYM + VC
(50:50) + Azospirillum + PSB being at a par with RDF through GM + balance through FYM + VC +
Azospirillum + PSB has significantly higher hurda, green fodder yields and net income than all other
treatments.

e Uncontrolled weeds reduced single cut forage soghum green fodder yields by 55.2%. Pre-emergence
application of atrazine @ 0.50 kg a.i./ha has provided effective weed control though its PE + PoE application
is best at Ludhiana. Pyroxasulfone (PE) and 2, 4-D (PoE) were found phytotoxic to foage sorghum crop.
Intercropping of forage sorghum with cowpea has contributing to weed management as effective as that of
weed free condition / PE + PoE herbicides has similar fodder yields.

e Uncontrolled weeds have caused 49.5% yield loss in grain sorghum. Atrazine (PE) remained most effective
herbicidal weed control in grain sorghum though had 14.5% less grain yields than weed free treatment.
Pyroxasulfone and Metolachlor proved phytotoxic to sorghum. Atrazine (PE) + Mesotrione (PoE) or Atrazine
(PE) + Bentazone (PoE) proved promising at Hagari over Atrazine (PE), however at all other locations, they
failed to improve grain yelds over Atrazine (PE).

e Grain sorghum showed that sulphur fertilization @ 20 kg/ha as Bentonite (Akola and Coimbattore) and 30
kg/ha as bentonite / gypsum (Dharwad) resulted in significant yield and revenue gains over no S applied
(RDF + FYM 6 t/ha + ZnS0O4 15 kg/ha) control.

Detailed report

Forage Sorghum Experiments

1KE (SC): Quantifying the response of pre-released single-cut forage Sorghum genotypes (including BMR*
genotypes) to different fertilizer levels

Three new single cut forage sorghum varieties (SPV 2704, SPV 2705, SPV 2716*) along with three checks (CSV-
43*, CSV-21F and CSV-30F) were evaluated for their fodder production potential in relation to four
recommended dose of fertilizers (RDF) i.e. 0, 50, 100 and 150% RDF at six centres. RDF for sorghum is
80:40:40 kg/ha N: P,0s5:K,0. The multi-locational data was analysed statistically using Split Plot Design
(genotypes in sub plot and RDF in main plots) with 2 replications and summarized data tables are given as
Annexure I.

There were significant differences in days to 50% flowering (DFiF) among cultivars at Hisar, Udaipur, Deesa,
Surat and due to fertility levels at Udaipur, Deesa, Surat (Table 1).

Mean DFiF data across locations indicate that new genotype ‘SPV-2704’ being at par with ‘SPV-2705" took
markedly lower number of days to reach 50% flowering stage (82 days) as compared to both the checks.
However, new BMR genotype ‘SPV 2716’ took significantly more number of days to reach 50% flowering (4.3 days)
than its check ‘CSV-43’ (84.3 days). A significant increase in DFiF were noticed due to decrease in level of RDF
(50 & 0% RDF) as compared to RDF while 50% enhanced dose of fertilizers over RDF has resulted in marked
reduction in DFiF at Deesa and Surat however at Udaipur, DFiF increased markedly due to 150%RDF over
RDF.
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Table 1. Days to 50% flowering (DFiF) of single cut forage sorghum genotypes as influenced by fertility level

Treatment | Hisar | Ludhiana | Pantnagar | Udaipur | Deesa | Surat | Mean
Fertility level (% RDF)
0 91.5 98.7 90.8 76.8 82.8 84.2 87.5
50 89.1 98.7 88.8 76.2 81.5 81.5 86.0
100 87.9 98.7 89.3 75.0 79.6 79.3 85.0
150 87.8 98.7 87.0 75.5 78.9 76.6 84.1
CD (5%) 3.77 - - 0.375 0.38 2.49 0.48
CV (%) 3.26 - - 0.380 0.38 2.38 0.46
F (Prob) 0.02 - - 0.002 0.00 0.00 0.00
Genotypes
SPV 2704 84.6 87.0 86.5 73.3 80.9 79.6 82.0
SPV 2705 84.9 85.0 90.0 76.5 82.0 82.0 83.4
SPV 2716* 93.6 107.0 90.0 78.3 83.1 79.4 88.6
CSV-43* 90.8 107.0 83.5 72.8 75.1 76.4 84.3
CSV-21F 86.5 102.0 90.5 77.8 84.5 77.9 86.5
CSV-30F 94.0 104.0 93.5 76.8 78.5 87.0 89.0
CD (5%) 2.49 - - 0.725 0.73 0.96 150
CV (%) 2.68 - - 0.916 0.92 114 179
F (Prob) 0.00 - - 0.00 0.00 0.00 0.00

Mean green fodder yield of single cut forage sorghum (GFY) varied significantly across locations except at
Deesa due to RDF level and genotypes (Table 2).

Fertilizers (RDF) on an average have contributed to 30.40% of single cut forage sorghum GFY. On mean
basis, a significant decrease in GFY (10.71%) due to 50%RDF use over RDF (52.56 t/ha) was observed and
same trend is seen at all locations with the exception that at Hisar and Pantnagar, where the GFY reductions
were not significant. Enhancing level of fertilizer to 150% though have 6.58% higher mean GFY that increase
was not significant statistically over RDF both on mean as well as on individual location basis.

New genotype on mean basis ‘SPV-2705’ being at par with ‘SPV-2704" have produced significantly higher GFY
(30.3 and 20.8%) than the check “CSV-30F" (42.27 t/ha) while they are at par with other check ‘CSV- 21F' for
GFY. GFY trend was similar to that of the mean trend at Hisar, Surat, Pantnagar and Deesa with the exception
that ‘SPV-2704' has inferior GFY than ‘CSV-21F at Pantnagar and Deesa. Further at Ludhiana, new
genotypes ‘SPV-2704' and ‘SPV-2705' being at parwith each other have excelled both the checks for GFY
while at Udaipur, ‘SPV-2705' alone has excelled ‘CSV-30F check for GFY but was at par with ‘CSV-21F
check.

BMR genotype ‘SPV-2716" has markedly higher GFY (16.25%) than its check ‘CSV-43F’ (39.15 t/ha) on mean
basis and similar superiority trend is seen at Ludhiana, Pantnagar, Deesa and Surat too.

Table 2. Green fodder yield (t/ha) of single cut forage sorghum genotypes as influenced by fertility levels.

Treatment | Hisar | Ludhiana | Pantnagar | Udaipur |  Deesa | Surat | Mean
Fertility level (% RDF)

0 32.27 25.06 30.92 41.06 77.09 30.86 39.54
50 39.93 30.09 35.27 53.71 78.84 38.44 46.04
100 45.74 38.82 39.28 61.61 81.48 42.45 51.56
150 47.11 40.54 43.34 67.56 86.24 44.92 54.95
CD (5%) 6.846 2.666 7.778 7.235 18.213 3.192 3.468
CV (%) 12.77 6.10 16.09 9.95 17.33 6.27 14.37
F (Prob) 0.00 0.00 0.00 0.00 0.43 0.00 0.00
Genotypes

SPV 2704 44.40 49.83 37.41 51.88 80.16 42.71 51.06
SPV 2705 47.37 46.55 42.25 61.27 92.38 40.74 55.09
SPV 2716* 36.03 20.68 38.49 55.46 81.19 41.21 45,51
CSV-43* 38.91 11.46 29.21 54.06 69.13 32.13 39.15
CSV-21F 44,15 41.14 46.98 59.52 95.40 43.23 55.07
CSV-30F 36.70 32.09 28.87 53.72 67.22 34.98 42.27
CD (5%) 3.769 3.455 5.595 4.754 8.496 2.792 4.349
CV (%) 8.76 9.85 14.42 8.14 10.07 6.83 15.81
F (Prob) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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1KF (MC): Quantifying the response of pre-released multi-cut forage Sorghum genotypes to different fertilizer
levels
Three new multicut forage sorghum (MCFS) hybrids (‘SPH 1933', ‘SPH 1934’ & ‘SPV 1935’) along with a
check (‘CSH-24MF') were evaluated for their fodder production potential and their response to four levels of
recommended dose of fertilizers (RDF) i.e. 0, 50, 100 and 150% RDF at 4 centres. The multi-locational data
was analysed statistically using Split Plot Design (RDF in main plots and Genotype in sub plot) with 2
replications and summarized data tables are given as Annexure Il.

The total green fodder yield (GFY) data of multicut forage sorghum hybrids from three cuts (two at Udaipur)
indicate significant impacts of fertility levels and genotypes (Table 3).

New genotype ‘SPH-1934' on mean basis has significantly higher total GFY (6.89%) than that of the check
‘CSH-24MF’ (69.79 t/ha). Further ‘SPV-1935’ has at par GFY as that of check and SPH-1934. Location wise
data indicates that both ‘SPH-1934" and ‘SPV-1935' being at parwith each other have produced markedly
higher total GFY than ‘CSH 24MF' at Hisar and Ludhiana. Further at Udaipur and Pantnagar, none of the new
MC sorghum genotype excelled the check for total GFY.

Fertilizers (RDF) on an average have contributed to 37.66% of multicut cut forage sorghum GFY. A significant
response (11.68%) of MC FS hybrids interms of total GFY to application of 150%RDF was noticed as
compared to RDF (80.92 t/ha), while such imrpovemnet was seen at Udaipur location only. A decrease in RDF
(50%RDF) has brought a significant loss in total GFY (17.6%) over RDF on mean basis and such significant
reductions are seen at all the four locations.

Table 3. Green fodder yield (t/ha) of multicut forage sorghum as influenced by fertility level and genotypes.

Treatment Total green fodder yield (t/ha) from 3 cuts

Hisar | Ludhiana | Udaipur* | Pantnagar | Mean
Fertility level (% RDF)
0 46.44 38.66 72.70 43.98 50.45
50 59.51 56.30 89.15 61.76 66.68
100 67.13 7174 103.43 81.40 80.92
150 69.15 77.82 117.74 96.78 90.37
CD (5%) 7.278 7.144 10.111 22.193 9.265
CV (%) 7.55 7.34 6.64 19.65 16.06
F (Prob) 0.00 0.00 0.00 0.00 0.00
Genotype
SPH 1933 58.93 54.78 99.02 71.12 70.97
SPH 1934 64.97 68.21 96.79 68.44 74.60
SPV-1935 61.56 64.32 93.82 72.57 73.07
CSH-24MF 56.77 57.21 93.38 7179 69.79
CD (5%) 3.654 5.001 8.275 8.266 4214
CV (%) 5.54 7.51 7.93 10.69 8.15
F (Prob) 0.00 0.00 0.44 0.72 0.11
*2 cuts

Mean DFY (Annexure-Il) is reduced by 27.9 and 11.6% with no and 50%RDF application over RDF application
while 150% RDF use has brought 8.78% improvement in DFY over RDF (17.995 t/ha). There is response to
150% RDF at Hisar, Ludhiana. Increase or decrease of 50% RDF over RDF failed to markedly alter DFY at
Udaipur and Pantnagar. New genotypes ‘SPH-1934" and ‘SPV-1935’ excelled the check “CSH-30MF’ for DFY
at Hisar only while at other 3 loactions and on mean basis too none of the new entries have superior
performance to that of check.

Net income (Annexure-Il) was best with RDF application on mean basis and all locations except Udaipur where
150% RDF was promsing to RDF. Among genotypes, ‘SPH-1934’ being at par with ‘SPV-1935' has excelled
the check “CSH-30MF’ on mean basis, at Hisar and Ludhiana for net income. Further at Ludhiana both SPH-
1934 has also excelled the check for net income.

Interaction effect of MCFS genotype and fertility level across locations (Annexure Il) indicate that increase in
RDF to 150% was wasteful proposition irrespective of genotype.
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Grain Sorghum Experiments — Kharif

1KA: Evaluation of pre-released kharif grain sorghum genotypes to different fertilizer levels under rainfed
environments

Nine sorghum genotypes (Six new genotypes: three hybrids: SPH-1938, SPH-1939, SPH-1942; three varieties:
SPV-2819, SPV-2612 and SPV-2683 along with three checks: two hybrids: CSH-41, CSH-30 and a variety:
CSV-20) were evaluated for their grain production potential across four fertility levels (0, 50, 100 and
150%RDF, RDF: recommended dose of fertilizer) at seven locations. The multi-locational data was analyzed
using Split Plot Design with two replictions and summarized data tables are given as Annexure-IIl.

Mean grain yield of sorghum across locations was significantly impacted by fertilizer levels. Recommended
dose of fertilizers (RDF) on an average have contributed to 34.91% imrpovement in sorghum grain productivity
as compared to unfertilized control (2650 kg/ha). A significant response to increased levels of RDF from O up to
100% was seen at all locations and on mean basis. Further at Akola and Indore a significant improvement in
grain yield (13.34 and 5.90%) was noticed up to 150% RDF.

Grain yield data (Table 4) of sorghum genotypes indicates that two new hybrids ‘SPH-1939" and ‘SPH-1942'
proved promising to both the hybrid checks while ‘SPH-1938" was promising to the check ‘CSH-30" only. ‘SPH-
1939" and ‘SPH-1942' have 10.44 and 10.74% higher grain yields over the best check ‘CSH-41" while ‘SPH-
1938’ has 7.57% higher grain yield than ‘CSH-30’. Location wise performance indicates that all three new
hybrids at Coimbatre and Dharwad, ‘SPH-1938" and ‘SPH-1939" at Akola & Surat and ‘SPH-1939' & ‘SPH-
1942’ at Indore proved promsing to the hybrid checks. ‘SPH-1942" proved to be the best performing hybrid at
Coimbatore, Indore and Dharwad to other new hybrids evaluated.

None of the three new varieties evaluated proved superior to check variety ‘CSV-20' for grain yields on mean
basis, at Parbhani and Udaipur however, at Coimbatre and Dharwad, ‘SPV-2819' proved promising to check
for grain yield.

Table 4. Grain yield (kg/ha) of sorghum genotypes as influenced by fertility levels

Treatment Grain yield (kg/ha)
Akola [ Parbhani | Coimbatore | Surat | Indore | Dharwad [ Udaipur [ Mean

Genotype
SPH 1938 4211 2126 4293 3669 3483 4431 3851 3723
SPH 1939 4088 2230 4167 3876 5003 4303 4181 3978
SPH 1942 3628 2249 4567 3396 5734 4715 3636 3989
SPV 2819 2889 2365 3451 3225 4238 3563 3740 3353
SPV 2612 3010 2414 3322 3753 3997 3429 3577 3357
SPV 2683 2965 2551 3418 2715 4220 3527 3364 3252
CSH 41 3684 2415 3581 3779 4075 3698 3981 3602
CSH 30 3582 2378 3390 3278 4144 3498 3960 3461
CSV 20 2926 2301 3340 2824 4448 3448 4087 3339
CD (5%) 310.8 201.8 83.3 302.1 422.9 86.1 208.2 2175
CV (%) 8.86 8.48 2.20 8.75 9.50 2.20 5.35 11.58
F (Prob) 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Fertility level (% RDF)
0 2455 1772 2670 2544 3581 2756 2776 2650
50 3044 2133 3405 3273 4268 3515 3592 3319
100 3877 2698 4456 3793 4679 4600 4396 4071
150 4395 2743 4371 3952 4956 4512 4515 4206
CD (5%) 253.2 160.7 153.5 2315 231.2 160.2 266.2 213.0
CV (%) 6.93 6.48 3.89 6.44 4.99 3.93 6.57 15.98
F (Prob) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Table 5. Interaction effect (mean) of sorghum genotype and fertility levels on grain yield (kg/ha)

Genotype Fertility level (%RDF)

0 50 100 150

SPH 1938 2748 3384 4289 4472

SPH 1939 2929 3743 4546 4695

SPH 1942 2803 3779 4618 4757
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Genotype Fertility level (%RDF)

0 50 100 150
SPV 2819 2525 3079 3810 3998
SPV 2612 2569 3135 3806 3920
SPV 2683 2418 3014 3657 3917
CSH 41 2768 3360 4108 4172
CSH 30 2585 3225 3997 4039
CSV 20 2510 3150 3810 3887
CD (5%) Genotype at same fertility level: 435.0

Genotype at same or different fertility level: 462.0

Interaction effect of genotype and fertility level (Table 5) across locations shows that hybrids (SPH-1939 and
SPH-1942) at 50% RDF are as productive as varieties receiving RDF indicating their suitability for low fertilizer
application .

Mean stover yield (kg/ha) (Annexure 1ll) indicates that ‘SPH-1939' being at a par with ‘CSV-20" has significanly
higher stover yields than all other genotypes. Further, at Akola and Udaipur ‘SPH-1939’ while at Coimbatore &
Dharwad, ‘SPH 1942’ proved promising to all other genotypes for stover yield . Stover yields increased
(5.76%) markedly with increase in RDF (11.36 t/ha) up to 150%

Based on net returns (Rs/ha), RDF was economically rewardive on mean basis and at all locations except at
Akola, where 150% RDF was best (Annexure IIl). Across locations (at Udaipur also), ‘SPH-1939' has
significantly higher net returns (Rs. 101565) over all other genotypes. At Akola, ‘SPH-1939" being at par with
‘SPH-1938' has significantly higher net returns over other genotypes. At Coimbatore and Dharwad, ‘SPH-1942'
has significantly higher net returns over other genotypes.

1KB & KC: Quantifying the response of pre-released sweet sorghum and high biomass biofuel* sorghum
genotypes to different fertilizer levels under rainfed environments

A pre-released sweet sorghum (‘SPV-2697) and a high biomass biofuel sorghum (SPV-2714*) genotype along
with three checks (CSV-19SS, CSV-24SS, CSH-22SS*) were evaluated for their productivity performance
across four fertility levels {0, 50, 100 and 150% of recommended dose of fertilizer (RDF)} at eight locations.
The multi-locational data was analyzed using Split Plot Design and summarized data tables are given as
Annexure IV.

Mean fresh stalk yield (t/ha) sweet sorghum and high biomass biofuel sorghum was significantly influenced by
genotype and fertility level across locations (Table 6). New sweet sorghum genotype ‘SPV-2697’ being at par
with check ‘CSV-19SS’ has recorded significantly higher fresh stalk yields than the other check ‘CSV-24SS’ on
mean basis and at all locations except Indore, Rahuri and Parbhani.

High biomass biofuel new genotype ‘SPV-2714" proved markedly superior for fresh stalk yield on mean basis
and at Indore, Surat and Udaipur Ications to the check ‘CSH-22SS'.

A significant improvement in fresh stalk yield at physiological maturity was observed with increase in RDF level
from 0 to 100% at all locations except Akola and Udaipur and also on mean basis. Fertilizers have contributed
to 34.79% increase in fresh stalk yields as compared to control. Application of 150%RDF was promising at
Akola and Udaipur. On mean basis, 50% reduced RDF has brought significant reduction in fresh stalk yields
(18.61%) as compared to RDF. Significant fresh stalk yield reductions due to reduced RDF (50%) were also
seen at Dharwad, Indore, Parbhani, Udaipur.

Table 6. Fresh stalk yield (t/ha) at physiological maturity of sweet sorghum as influenced by genotypes and
fertility level.

| Akola | Dharwad | Indore | Rahuri | Parbhani | Surat | Udaipur | Deesa | Mean

Fertlity level (%RDF)

0 19.34 14.77 17,54 6.52 20.13 39.986 52.86 42.98 26.76
50 23.74 20.16 21.98 1.37 23.94 40.969 66.11 4791 31.52
100 26.53 27.92 24.30 8.06 31.26 42.755 77.38 50.38 36.07
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Akola Dharwad Indore Rahuri Parbhani Surat Udaipur Deesa Mean
150 31.62 27.82 25.60 8.54 33.06 43.610 85.71 51.84 38.48
CD (5%) 4.572 1.592 1.749 1.794 3.722 2.435.1 7.774 12.564 4.388
CV (%) 12.69 4.94 5.50 16.53 9.65 4.09 7.75 18.29 28.42
F (Prob) 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.16 0.00
Genotypes
SPV-2697 2543 24.87 22.37 7.22 26.20 44.93 68.75 53.59 34.17
SPV-2714* 21.88 21.84 23.28 7.81 27.80 45.82 84.62 47.64 35.09
CSV19SS 32.33 23.97 22.32 8.45 26.95 44.01 81.94 50.44 36.30
CSV 24SS 18.81 21.49 21.39 7.02 26.35 36.10 55.95 43.11 28.78
CSH 22SS* 28.08 21.16 2241 7.60 28.19 38.30 61.31 46.62 3171
CD (5%) 6.115 0.590 1.016 0.809 4.654 3.724 3.825 6.699 3.475
CV (%) 22.79 2.46 4.29 10.02 16.20 8.40 5.12 13.09 21.13
F (Prob) 0.00 0.00 0.02 0.01 0.86 0.00 0.00 0.04 0.00

*High biomass biofuel types

Table 7. Brix value of juice of sweet sorghum genotypes as influenced by fertility levels

Treatment | Parbhani
Fertlity level (%RDF)

0 11.89
50 12.62
100 13.84
150 15.20
CD (5%) 2.00

CV (%) 10.51
F (Prob) 0.00

Genotypes

SPV-2697 13.61
SPV-2714* 14.62
CSV 19SS 13.80
CSV 24SS 12.36
CSH 22Ss* 12.55
CD (5%) 157

CV (%) 11.08
F (Prob) 0.04

*High biomass biofuel types
Genotypes have significant impact on brix values at Parbhani (Table 7). Sweet sorghum genotype ‘SPV-2697°
has at par brix values as that of checks while high biomass biofuel sorghum genotype ‘SPV-2714" has
markedly higher brix values than its check ‘CSH-22SS'.

Table 8. Grain yield (kg/ha) of sweet sorghum and high biomass biofuel sorghum genotypes as influenced by

fertility levels
Tretament | Akola | Dharwad | Indore | Rahuri | Surat | Udaipur | Deesa | Mean
Fertlity level (%RDF)
0 767 1414 1155 708 998 3925 2714 1669
50 1040 2150 1363 848 1159 4418 2937 1988
100 1231 2854 1785 879 1508 4549 3214 2289
150 1348 2809 1893 887 1794 5002 3317 2436
CD (5%) 241.6 1174 376.8 104.7 176.1 375.0 300.8 2243
CV (%) 15.48 3.58 17.09 8.86 9.07 5.89 6.94 21.31
F (Prob) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Genotypes
SPV-2697 1269 2280 1741 681 1624 4389 3730 2245
SPV-2714* 1037 2212 1884 714 1007 4254 2688 1971
CSV19SS 1130 2575 1225 1120 1399 5093 3284 2261
CSV 24SS 1177 2242 1943 835 1826 3121 2847 1999
CSH 22SS* 870 2225 952 802 967 5512 2679 2001
CD (5%) 168.4 101.0 207.3 57.0 133.9 198.2 405.7 256.3
CV (%) 14.49 4.13 12.63 6.48 9.26 4.18 1257 23.06
F (Prob) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05

*High biomass biofuel types

Grain yields (Table 8) differred markedly among genotypes at all locations except on mean basis. Sweet
sorghum check genotype, ‘CSV-19SS’ has best grain yields than CSV-24SS’ (check) and new genotype ‘SPV-
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2697" at Dharwad, Rahuri and Udaipur. However, at Indore and Surat, new sweet sorghum genotype ‘SPV-
2697 has superior grain yields to ‘CSV-19SS’ while at Deesa ‘SPV-2697" has excelled both checks for grain
yield. At Indore, high biomass biofuel genotype ‘SPV-2714" has out yielded the check ‘CSH-22SS’ for grain
yields while at Rahuri ‘CSH-22SS’ has out yielded SPV-2714".

A 50% reduction in RDF caused marked decline in grain yields at Dharwad Indore, Surat and on mean basis
while at other locations the impacts were not significant. An enhanced level of RDF (150%) was desired at
Udaipur and Surat from grain yields point of view. Sweet sorghum crop in addition to fresh stalks also produced
2.095 t/ha of grain yileds on mean basis.

Mean net income decreased (-13.47%) significantly with 50% decrease in RDF over RDF and on the contrary a
50% increased RDF has increased net income by 7.05% over RDF (Rs. 80620). Genotypes did not differ for
net income on mean basis (Annexure-1V).

2K: Evaluation of parching sorghum (Hurda) genotypes for crop diversification

A field study was made at four locations (Indore, Surat, Coimbattore and Hyderabad) with 24 treatments
formed by combinations of two hurda varieties in main plot and 12 nitrogen x phosphorous (4 N x 3 P) levels in
sub-plot was conducted to assess the hurda production potential. The data was analyzed in Split Plot Design
and summarized data tables are given as Annexure V.

Hurda sorghum genotype ‘PDKV Kartiki' has significantly higher green hurda yield (17.53%) than PKV Ashwini
(1888) at Hyderabad. The trend is same at Coimbattore (16.77%) and on mean basis (17.04%), through
differences among varieties were not significant (Table 9). Green fodder yield (GFY) at at all three loactions
were signficantly higher in ‘PKV Ashwini’ than ‘PDKV Kartiki' and on mean basis ‘PKV Ashwini’ has 22.86%
higher GFY than ‘PDKV Karthiki' (15756 kg/ha). The above higher GFY dfferences were ascribed to 49.5%
taller plants of ‘PKV Ashwini’ on mean basis than ‘PDKV Kartiki’ i.e. 172.9 cm (Annexure V).

Among NP doses, a significant increase in green hurda yield was observed with application of 30 kg P,0s as
comapred to its control at both the locations (Coimbattore & Hyderabad) however, on mean basis signficant
response over no P (control) was seen with 60 kg P»Os application only. Nitrogen application alone up to the
rate of 80 kg/ha (Coimbattore and mean basis) and up to 120 kg/ha (Hyderabad) brought marked green hurda
yield enhancement over not only control but also over P application alone. Combined application of NP
fertilizers (N120Pe0) is promising to either of the nutrients or other NP combinations at Coimbattore and
Hyderabad though it was at par with N120P30 and NsoPgo on mean basis. Application of NP fertilizes (N120Peo)
on mean basis with a green hurda yields of 3255 kg/ha have contributed to 61.8% improvement in yield as
compared to no fertilizer control (2012 kg/ha).

Interaction effect of hurda cultivar and NP fertilization shows that ‘PKV Ashwini’ recorded markedly higher
hurda yields with NioPseo fertilization at Coimbattore and Hyderabad and on mean basis. However, at
Hyderabad, ‘PKV Ashwini’ with N12oPg and Ni2P3o have at par yield performance. At Hyderabad, ‘PDKV
Karthiki ‘receiving N12oPgo being at par with NgoP3o have best hurda yields while at Coimbattore, ‘PDKV
Karthiki’ receiving NgoPeo being at par NgoPso, NgoPo and NaoPeo have best hurda yields.

PKV Ashwini receiving N12oPgo had highest hurda yields (4148 and 2292 kg/ha) that can be realized with
NgoP 30 (Coimbattore) and N4oP30 (Hyderabad) application by choosing ‘PDKV Karthiki’ cultivar.

Green (dry) fodder yield increased signficantly with sole application of P,Os up to 30 and 60 kg/ha over control
at Surat and Hyderabad though trend is similar, the yield differences due to P fertilization were not significant at
Coimbattore and on mean basis. Nitrogen applicaton @ 80 and 120 kg/ha have brought significant
improvements in GFY than their preceding N levels and P fertilization levels at Hyderabad and Coimbattore.
Combined application of NP fertilizers (120 + 60 kg/ha) is promising to either of the N, P alone or other NP
combinations for green and dry fodder yields at Hyderabad and Coimbattore (Table 9). Further at 40 kg N
dose addition of 30 kg P-Os while at 80 and 120 kg N, addition of 60 kg P.Os is promsing to N alone and other
NP combinations.
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Economics data shows that on account of higher hurda yields despite of lower fodder yields, ‘PDKV Kartiki' has
significantly higher (16.58%) net income than ‘PKV Ashwini’ at Hyderbad (Rs. 176055). Though trend is same
at Coimbattore and on mean basis, the differences among cultivars were not significant. Combined application
of N12oPeo is most profitable (net income and BC ratio) at both coimbattote and Hyderabad with ‘PKV Ashwini’
that could be realized with application of N4Pso by selecting ‘PKV Kartiki’ cultivar (Annexure-V).

Table 9. Performance of hurda sorghum genotypes under different levels of nitrogen.

Treatment Green hurda yield (t/ha) Green fodder yield (kg/ha)

Coimbattore | Hyderabad | Mean Surat | Coimbattore [ Hyderabad | Mean
Hurda variety
PKV Ashwini 3064 1888 2476 36373 10013 11686 19358
PDKYV Kartiki 3578 2219 2898 29141 8390 9736 15756
CD (5%) 514.2 183.0 1159.1 4886.5 1377.0 366.0 78204
CV (%) 4.22 243 1176 4.07 4.08 0.93 43.92
F (Prob) 0.00 0.00 0.00 0.00 0.00 0.00 0.05
Nitrogen and phosphorous dose (kg/ha)
NOPO 2469 1556 2012 19105 7346 9640 12030
NOP30 2786 1718 2252 23805 7568 9823 13732
NOP60 3027 1780 2403 25362 7300 9922 14195
N40PO 2926 1912 2419 34806 7733 10019 17519
N40P30 3045 2023 2534 42509 8457 10251 20406
N40P60 3475 2123 2799 44144 8693 10568 21135
N80PO 3477 2080 2779 19944 8899 10687 13177
N80P30 3523 2179 2851 24904 9718 11185 15269
N80P60 3735 2315 3025 32055 11237 11580 18291
N120P0 3576 2191 2884 40514 9813 11074 20467
N120P30 3745 2319 3032 35351 11300 11669 19440
N120P60 4064 2447 3255 50589 12356 12117 25021
CD (5%) 2724 81.7 335.7 3781.0 471.0 195.6 6864.3
CV (%) 5.59 2.71 8.52 7.87 3.49 1.25 33.6
F (Prob) 0.00 0.00 0.00 0.00 0.00 0.00 0.01

3K: Organic parching sorghum production
A field study was made at Akola with six organic nutrition treatments with four replications to assess the most
suitable organic nutrition management for hurda grain sorghum production for second year on a fixed plot .
The data was analyzed in RBD and summarized data tables are given as Annexure VI.

Table 10. Performance of hurda sorghum under orgnic nutrition (second year)

Organic nutrition treatment FreshHurda| Dryhurda | Green fodder Dryfodder | Netincome

yield (kg/ha) | vyield (kg/ha| ield (kg/ha) | Yield (kg/ha) (Rs/ha)
Unfertilized control 1816 1198 7618 5094 168638
RDF through sorghum compost + Azospirillum* + PSB* 2798 1563 12265 7931 263187
RDF through FYM + Azo. + PSB 2878 1601 12925 8620 269603
RDF thorough VC + Azo. + PSB 3175 1675 14502 9547 295195
RDF through FYM + VC (50:50) + Azo. + PSB 3756 2113 15722 9809 356768
RDF through GM+balance through FYM + VC+Az0.+PSB 3320 1937 14800 9502 316610
CD (5%) 538.0 277.0 2052.0 1250.0 53432.5
CV (%) 12.06 10.94 10.50 9.85 12.74

*Seed treatment; VC: Vermicompost; GM: Green manure

Data (Table 10) indicates the unfertilized control crop has 43.0 and 44.0% lesser hurda and green fodder
production than organically nourished treatments (3.02 and 13.53 t/ha mean of 5 organic nutrition tretaments).
Among organic nutrition treatments, RDF through FYM + VC (50:50) + Azospirillum + PSB being at a par with
RDF through GM + balance through FYM + VC + Azospirillum + PSB has significantly higher hurda and green
fodder yield and thus higher net income than all other treatments with the exception that RDF thorough VC +
Azospirillum + PSB was at par green fodder yield as that of RDF through FYM + VC (50:50) + Azospirillum +
PSB. Organic hurda treatments have a mean green hurda and fodder production potential of 3.185 and 14.042

t/ha.

S-Sorghum-Agronomy Kfarif Report-agm22

Page 8 of 12




.......

W ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ All India Coordinated Research Project on Sorghum, Hyderabad M

g FELEEE
ICAR

Green fodder yield increases in organic nutrition treatments was ascribed to the concomitant increases in plant
height while green hurda yield increases was ascribed to cumulative effect of enhanced number of
grains/panicle and test weight (Annexure VI).

6K. Weed management in Kharif sorghum

Weed management in Kharif forage sorghum: A field study was made to find out the most efficient
herbicidal weed management solutions forage sorghum at four locations with 8 treatments and 3 replications
and on grain sorghum at 5 locations with 16 treatments and 2 replications. The data was analyzed in RBD and
summarized data tables are given as Annexure VIl and VIIl.

Grain yield data shows that atrazine application (pre and post-eme) at Hagari and atrazine (pre-eme) at
Udaipur proved as effective herbicide treatment with at par yields as that of two hand weedings (HW). The data
on weed control efficiency (WCE) reveals that pre-emergence application of atrazine was effective in managing
weeds in sorghum. Intercropping (IC) and brown manuring proved markedly superior and as effective as pre-
em atrazine application. 2,4-D Na Salt / 2,4-D Ethyl Ester post-emergence + atrazine (pre-em) provided
markedly higher WCE than atrazine alone and or atrazine (pre) + atrazine (post-em). Topramezome @ 0.0189
kg a.i/ha (post-eme) / Tembotrione @ 0.0242 kg a.ilha + atrazine (pre-em) gave significantly higher WCE to
atrazine (pre-eme) +2,4-D Na/ EE (post-eme) at 40 DAS (Table 12). Topramezome and Tembotrione at both
concentrations caused drastic reductions in grain yields due to their phytotoxicity that ranged from 1-4 on a 10
point scale.

For net income, atrazine (pre-eme) + 2,4-D Na salt (post-eme) proved as promising two hand weedings at
Hagari where as at Udaipur atrazine (pre-eme) is as economical as two hand weedings (Annexure VIII).

Mean data (Table 11) shows that weeds have reduced GFY (t/ha) by 55.17% as compared to weed free plot
(58.56 t/ha). Atrazine or Metolachlor herbicides application as pre-eme proved as effective as weed free
treatment through two hand weedings (HW) at all locations (except Deesa) and on mean basis. Further,
Atrazine as both PE and POE failed to bring marked improvements in fodder yields over its PE application
however, from WCE point of view they have significant impacts. Pyroxasulfone (PE) and 2,4-D Na (POE) at at
Pantnagar and Deesa proved phyotoxic to forage sorghum. Intercropping of sorghum with cowpea proved
significantly more productive to all other tretaments including weed free treatment at Pantnager while as
productive as weed free treatment at Ludhiana and on mean basis. However at Hisar, intercropping was
markedly inferior to weed free and Pyroxasulfone (PE) treatment. Intercropping has reduced sorghum fodder
yields significantly resulting in at par yields as weedy check, however, the cowpea fodder yieds have
compensated the lost productivity of sorghum. It has a mean WCE of 58.2%

Table 11. Influence of various herbicides on forage sorghum yield, phtotoxicity and weed control efficiency

Treatment Green fodder yield (kg/ha) Weed control efficiency (%) at 20 DA PE spray
Pantnagar | Ludhiana Deesa Hisar Mean Pantnagar | Ludhiana | Deesa | Hisar Mean
T1. Atrazine 50 WP @
0.50 kg a.i./ha (PE) 34.82 53.33 58.24 42.20 47.15 65.16 4391 109.87 | 58.17 55.75
T2: Metolachlor 50% EC
@ 1.00 kg a.i./ha as PE 43.79 55.28 42.96 51.30 48.33 87.36 68.15 44.66 75.37 76.96

T3: Pyroxasulfone 85%
wiw WG @ 0.1275 kg

a.i./ha as PE 17.37 56.39 35.28 54.16 40.80 84.46 70.15 10269 | 82.87 79.16
T4: T1 (PE & Post
emergence, POE) 43.40 52.22 53.42 49.63 49.67 75.80 55.51 11259 | 60.10 63.80

T5: T1 +2,4-D Na Salt 80
WP@ 0.75 kg a.i./ha as
PoE at 20 DAS 14.84 46.39 4491 50.27 39.10 84.93 63.52 25.19 60.93 69.79

T6: Weed free (2 hand
weeding at 15 and 35

DAS) 47.96 60.28 7051 | 5551 58.56 100.00 100.00 | 100.00 | 100.00 | 100.00
T7: Sorghum + cowpea | 13.80 4167 3849 | 33.78 31.94
intercropping (59.64) (53.89) | (59.81) | (47.34) | (55.17) 74.66 48.16 28.06 | 51.80 | 58.21
T8: Weedy check 1553 25.00 3531 | 2916 26.25 - - - - -
CD (5%) 7712 14.09 907 | 4.208 12.04

(7.366) (10.33) | (0.166) | (4.269) | (12.681) 12.86 1738 | 107.08 | 6.33 | 10.36
F (Prob) 10.22 1434 1272 | 593 18.90 8.84 15.22 8347 | 509 | 810
CV (%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 | 0.00

*Figures in parenthesis are for sorghum+cowpea

e s are
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The data on weed control efficiency (WCE) at 20 DAS reveals that pre-emergence application of Metolachlor
and Pyroxasulfone were markedly effective to atrazine in managing weeds in forage sorghum on mean basis
and all locations except Deesa (Table 17). No improvemnets in WCE were obesred due to post emergence
herbicide applications at 20 DA POE application and at harvest over PE. Intercropping have WCE as that of
Atrazine (PE). Intercropping is most remunerative (net returns) to all other treatments at Pantnagar and atpr
effective as best treatment at Ludhiana and Deesa and second best at Hisar. (Annexure-VII).

Weed management in Kharif grain sorghum: Mean data (Table 12) shows that weeds have reduced
sorghum grain yields by 49.46% as compared to weed free plot (3144 kg/ha) and Atrazine (PE) application has
limited these losses to 14.5% while Metolachlor and Pyroxasulfone (PE) have 29 (17) and 41.6% (31.7%)
lesser yields than that of weed free (Atrazine, PE) treatment. Further, Pyroxasulfone (PE) with at par grain
yields as weedy check proved ineffective for weed management in grain sorghum. Atrazine application as both
PE and POE being at par with its PE alone application has brought grain yields to at par level as that of weed
free treatment (except at Hagari). POE of Bentazone or mesotrione + Atrazine or Carfentrazone ethyl could not
bring any yield gains over their PE applications of atrazaine / metalochlor or Pyroxasulfone at all location
except Hagari and Udaipur. Atrazine or Pyroxasulfone (PE) followed by Mesotrione + Atrazine (PoE) proved
best weed management though inferior to weed free condition at Hagari (At Udaipur, Atrazine (PE) +
Mesotrione + Atrazine (PoE) proved as effective as weed free treatment. Pyroxasulfone (PE) proved
phytotoxic to crop at Akola and Parbhani resulting in no grain yields realization.

Net income data shows that Atrazine (PE) is as as profitable as weed free situation at Surat, Akola and
Parbhani. However at Hagari and Udaipur, Atrazine (PE) + Mesotrione + Atrazine (POE at 15-18 DAS) proved
statistically as profitable as weed free treatment (Annexure-VIl).

Table 12. Influence of various herbicides on grain sorghum yield

Treatment Grain yield (kg/ha)

Surat Akola Parbhani Hagari Udaipur Mean
T1: Atrazine 50 WP @ 0.50 kg a.i./ha (Pre-emergence, PE) 3420 3296 2449 1584 2691 2688
T2: Metolachlor 50% EC @ 1.00 kg a.i./ha as PE 2613 2774 1926 1469 2374 2231
T3: Pyroxasulfone 85% w/w WG @ 0.1275 kg a.i./ha as PE 2848 - - 1403 1255 1835
T4:T1 + Bentazone 480 g/l SL @ 960 g a.i./ha as PoE at 3-4 leaf stage 3115 3074 2226 1819 2782 2603
T5: T1 + Mesotrione 2.27% wiw + Atrazine 22.7% wiw SC @ 700 g a.i./ha as PoE (15-18 DAS) 2708 3021 2173 2593 3016 2702
T6: T1 + Carfentrazone ethyl 40% DF @ 20 g a.i./ha as PoE at 3-4 leaves 2663 3235 2387 1716 2329 2466
T7: T2 + Bentazone 480 g/l SL @ 960 g a.i./ha as PoE at 3-4 leaves 2728 2749 1901 2185 1658 2244
T8: T2 + Mesotrione 2.27% wiw + Atrazine 22.7% wiw SC @ 700 g a.i./ha as PoE (15-18 DAS) 1934 2802 1951 2058 1918 2133
T9: T2 + Carfentrazone ethyl 40% DF @ 20 g a.i/ha as PoE at 3-4 leaves 2494 2642 1794 1897 2000 2165
T10: T3 + Bentazone 480 g/l SL @ 960 g a.i./ha as PoE at 3-4 leaves 1967 - - 2535 1086 1863
T11: T3 + Mesotrione 2.27% wiw + Atrazine 22.7% wiw SC @ 700 g a.i./ha as PoE (15-18 DAS) 2420 - - 2296 897 1871
T12: T3 + Carfentrazone ethyl 40% DF @ 20 g a.i./ha as PoE at 3-4 leaf 2305 - - 1770 1239 1771
T13: T1 (PE & POE) 3152 3189 2337 2300 3144 2825
T14:T1 + 2,4-D Na Salt 80 WP@ 0.75 kg a.i./ha as PoE at 20 DAS 3091 3239 2387 2111 2473 2660
T15: Weed free (Two hand weeding at 15 and 35 DAS) 3605 3453 2605 2733 3325 3144
T16: Weedy check 1823 2272 1424 1062 1366 1589
CD (5%) 521.3 422.1 419.8 123.3 432.1 338.0
F (Prob) 9.1 6.4 9.0 29 9.7 108
CV (%) 0.00 0.00 0.00 0.00 0.00 0.00

BKA. Quantifying the response of kharif grain sorghum to different levels and sources of sulphur

A field study on grain sorghum was conducted with 13 treatments formed by combination of three sources
(Gypsum, SSP and Bentonite) and levels of sulphur (10, 20, 30 kg/ha) fertilization along with no sulphur control
(recommended dose of NP fertilizers, RDF), RDF + FYM (6 t/ha), RDF + 15 kg ZnSO4 and RDF + FYM +
ZnS0O, at 3 locations (Akola, Dharwad and Coimbatore) for second year. The data was analyzed in RBD with
three replications and summarized data tables are given as Annexure X.

Data (Table 13) across locations shows significant improvement in grain and stover yield of sorghum and thus
net revenues due to S fertilization over RPP (RDF + FYM + ZnS0.) at all locations. A significant improvement
in grain yield (18.76%) due to application of 30 kg S as Gypsum and Bentonite was seen at Dharwad over
RPP (4734 kg/ha) however, improvement in stover yields were significant even with 20 kg S application as
Gypsum and Bentonite. At Akola, marked improvent in grain yield was observed with 20 kg S application as
Bentonite (26.89%), however, source and doses of S could not bring significant improvements in stover yields.
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At Coimbattore, irreseptive of source of S, grain yield increased up to 20 kg/ha. However, 30 kg S through
bentonite gave markedly higher stover yields.

Table 13. Impact of source and level of sulphur fertilization on sorghum grain & stover yields

Treatment Grain yield (kg/ha) Stover yield (kg/ha)
Dharwad Akola Coimbatore Mean Dharwad Akola Coimbatore Mean

T1: RDF (Control) 3027 2215 3583 2941 7523 7226 8658 7803

T2: RDF + FYM @ 6 tha 3362 2757 3795 3305 8362 9033 8745 8713

T3: RDF + ZnSO4 @ 15 kg/ha 3791 2451 3540 3260 9294 8453 8675 8807

T4: RPP (RDF+FYM + ZnS04)* 4734 3113 4110 3814 9433 9070 10667 9723

T5: T4 + Gypsum (21%S) 10 kg 4161 3174 4270 4048 10943 9621 11263 10609

T6: T4 + Gypsum (21%S) 20 kg 4919 3316 4497 4292 12436 9609 11885 11310

T7: T4 + Gypsum (21%S) 30 kg 5619 3383 4142 4138 12726 9416 11111 11084

T8: T4 + SSP (12%S) 10 kg 4508 3130 4312 3929 9838 9128 11514 10160

T9: T4 + SSP (12%S) 20 kg 4039 3212 4423 4078 9763 9214 11815 10264

T10: T4 + SSP (12%S) 30 kg 3600 3575 3852 3675 11065 9424 10033 10174

T11: T4 + Bentonite (90%S) 10 kg 3825 3263 4106 3732 9971 9350 10650 9990

T12: T4 + Bentonite (90%S) 20 kg 5081 3950 4418 4483 12454 10000 11630 11361

T13: T4+ Bentonite (90%S) 30 kg 5625 3806 4349 4593 13044 9704 12078 11609

CD (5%) 7316 736.6 101.6 648.0 720.0 1270.0 83.0 1327.0

F (Prob) 0.00 0.01 0.00 0.00 3.14 0.00 0.04 0.00

CV (%) 7.75 10.63 1.14 9.94 0.00 6.35 0.36 7.78

*S tretaments compared over RPP
Table 14. Impact of source and level of sulphur fertilizer on yield attributes and income of sorghum
Treatment Net income (x 102 Rs/ha) Grains/ panicle 100 seed weight (g)
Dharwad Akola | Coimbatore | Pooled Akola Coimbatore Pooled Dharwad Akola Coimbatore

T1: RDF 17758 48143 47219 37707 550 710 630 2.70 2.68 2.56
T2: RDF + FYM 6 t/ha 15545 50633 49146 38441 643 727 685 2.85 2.86 2.72
T3: RDF + ZnS04 15 kg/ha 32016 50020 45029 42355 580 718 648 2.80 2.84 2.61
T4: RPP (RDF+FYM + ZnS04) 38402 59858 57936 52065 726 915 820 2.95 2.94 2.82
T5: T4 + Gypsum, 10 kg 31656 63446 61801 52301 704 1014 858 2.85 2.99 2.86
T6: T4 + Gypsum, 20 kg 46360 67201 67344 60302 726 1218 972 2.85 3.00 3.05
T7: T4 + Gypsum, 30 kg 58036 68694 58851 61860 749 994 871 3.05 3.01 2.83
T8: T4 + SSP, 10 kg 35342 61740 62923 53335 701 1090 895 2.95 2.98 2.88
T9: T4 + SSP, 20 kg 27646 63933 65543 52374 719 1161 940 2.90 2.98 2.92
T10: T4 + SSP, 30 kg 22803 73983 51001 49262 822 888 855 2.80 2.99 273
T11: T4 + Bentonite, 10 kg 24174 65463 57118 48918 731 896 813 3.05 2.93 2.76
T12: T4 + Bentonite, 20 kg 47920 84705 64661 65762 874 1122 998 3.15 3.05 2.92
T13: T4+ Bentonite, 30 kg 57043 80151 63245 66813 846 1117 982 3.40 3.01 2.90
CD (5%) 11863 20748 2097 12203 | 1674 9.8 107.3 0.12 0.17 0.03
F (Prob) 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.03 0.00
CV (%) 1557 14.77 1.66 1381 | 10.66 0.47 1.92 2.63 0.52

A significant improvement in 100 seed weight (Dharwad and Coimbattore) and grains/panicle (Akola) were
observed due to 20 and 30 kg S application as bentonite over RPP. Net income reveals that application of 20
kg S/ha as bentonite (Akola) and gypsum (Coimbattore) and 30 kg S as gypsum (Dharwad) have markedly
higher values than RPP (no S control). However, at Dharwad 30 kg S application as bentonite has highest
income though at par with 30 kg/ha S through gypsum (Table 14).
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9. Dr. Gopal V Thakare Dr. PDKV, Akola Maharashtra 94229-39065 | thakareagron7@gmail.com
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