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Executive summary

° Among rabi grain sorghum genotypes,all five new entries and ‘SPV 2827’ alone have superior mean
grain yields over CSV-29R and ‘CSV-26R’, respectively. At Rahuri and Tandur all genotypes excelled
both the checks with the exception of SPV 2757 over CSV-29R (Rahuri) and SPV-2758 over CSV 26 R
(Tandur). At Nandyal, SPV-2832 has excelled CSV-26R, while at Hagari SPV-2826 and SPV-2827
excelled both the checks andat Parbhani SPV-2757, SPV-2826 have excelled both checks.

o Fertilizers (RDF) have contributed to 80.15%increase in green hurda yield as compared to unfertilized &
un-manured control.Combined use of FYM and RDF is promsing at at Hagari and Rahuri while at Akola
and combined application of RDF + FYM + 15 kg ZnSO, is desired over RDF. ‘Phule Madhur'has
significantly higher hurda yield to other genotypes on mean bassis, at Vijayapura, Parbhani (at par with
PVRSG-101), at Akola (at par with TAKPS-5) and Rahuri (at par with PYRSG-101, TAKPS-5 and Phule
Uttara). However, at Hagari, SMJ-1, RSJ-1 and Phule Uttara and at Nandyal, Phule Uttara & Phule
Madhur have excelled other genotypes for green hurda yields. Hurda crop on mean basis has 10.6 t
green fodder yields.

° Spring/ zaid sorghum crop is successful at Deesa (failure at Pantnagar, Udaipur, Hisar, Ludhiana).
Sowing windows (15 February -15 March) did not alter grain yields (stover yields incaresed with delayed
sowing) while hybrid is promsing to variety for higher sorghum grain yields.

. Soil application of 1 kg (Parbhani) and 2 kg B (Coimbatore), 0.2 ppm B foliar spray (twice at panicle
initiation and flowering stages) at Hagari and Tandur and combined application of 1 kg B to soil + 0.1
ppm B foliar spray at Rahuribrought significant increase in grain yield.No reponse to B fertilization was
seen at Nandyal.
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° Pre-sowing irrigation is useful at Rahuri that resulted in 22.1% higher grain yields. Irrigation at critical
stages (Rahuri and Dharwad) or at 0.8 IW/CPE ratio (Rahuri, Nandyal and Dharwad) are promising higher
grain yields. No response of rabi sorghum to beyond recommended dose of fertilizers was seen.

° Fertilizers application in rain fed sorghum have contributed to 34% and 26.2% improvement in mean grain
and stover production as compared to control (1854 and 4544 kg/ha). Nano urea foliar spray at panicle
initiation (P1) and flowering (FL) stages have brought 36.8% (48.1%) improvement in mean grain (stover)
yields of a rainfed sorghum crop receiving basal fertilization. Nano urea + DAP + K spray is promsing at
Tandur as compared to nano urea alone.

° Hurda availability period can be extended by changing sowing windows from 15" September to 15%
January. There is a significant hurda yield decline and increase at at Rahuri and Parbhani, respectively
as sowing is delayed from 15™ September.

Grain Sorghum Experiments

1R: Quantifying the response of pre-released rabi sorghum genotypes to different fertilizer levels under
receding soil moisture environment.

A field study was made at seven locations (Dharwad, Hagari, Nandyal, Tandur, Rahuri, Parbhani and
Solapur) with 28 treatments formed by combination of four fertility levels (0, 50, 100 and 150%) in main plot and
seven grain sorghum genotypes (SPV2758, SPV2826, SPV 2827, CSV26, CSV 29R, SPV 2832, SPV 2757) in
sub-plot with two replications.The data was analyzed in Split Plot Design and summarized data tables are given
as Annexure .

Table 1. Rabi sorghum grain yield (t/ha) as influenced by fertilizer level and genotypes

Treatment | Rahuri [ Nandyal | Dharwad | Hagari [ Parbani | Tandur [ Solapur | Mean
Fertility level (% RDF)

0% RDF 769 1332 2791 1879 2928 1607 2083 1913
50%RDF 1356 1536 3403 2248 3397 1919 2162 2289
100%RDF 1916 2098 3626 2550 3907 2719 2642 2780
150% RDF 2038 2290 3595 2565 3986 3264 2198 2848
CD (5%) 223 332 - 318 438 344 792 -
CV% 12.2 15.2 - 11.5 10.3 12.1 29.0

Sorghum Genotype

SPV 2758 1516 1587 4385 2083 3160 1559 1435 2246
SPV 2826 1677 1667 3546 2871 4008 3057 2383 2744
SPV 2827 1813 1935 4622 2666 3625 2362 2758 2826
SPV 2832 1609 2103 3912 1533 3253 3611 2872 2699
SPV 2757 1472 1716 3532 2419 4111 2676 1766 2527
CSV 26R* 1241 1815 3478 2304 3561 2070 2073 2363
CSV 29R* 1311 1875 - 2299 3165 1306 2611 1795
CD (5%) 182 274 2348 156 612 175 537 443
CV% 11.6 14.6 53.9 6.6 16.7 7.1 22.9 33.1

Fertilizers on an average have contributed to 45.32% improvement in productivity as compared to unfertilized
control (1913 kg/ha). A significant improvement in grain yield due to increase in RDF level from 0 to 100% was
observed at Rahuri and Parbhani while at Hagari the increase was seen up to 50%RDF only. However at
Nandyal a significant improvement in grain yields were observed with RDF while 0 and 50% RDF remained at
par with each other. Similartrend in grain yield response to RDF levels was seen at Tandur as that of Nandyal,
however, there is respone up to 150%RDF at this site. At Solapur, no significant response to RDF levels was
noticed and due to high CV (29%), its data is not reliable (Table 1).

Among rabigrain sorghum genotypes new genotype ‘SPV2827' alone has excelled the check'CSV-26R’ for
grain yields on mean basis while all the new genotypes have excelled the check ‘CSV-29R’ for grain yield. At
Rahuri and Tandur, all genotypes excelled both the checks for grain yields with the exception of SPV 2757 over
CSV-29R (Rahuri) and SPV-2758 over CSV 26 R (Tandur). At Nandyal, SPV-2832 has excelled CSV-26R,
while SPV-2826 and SPV-2827 at Hagari over both the checks, SPV-2757, SPV-2826 over both chekcs at
Parbhani and SPV-2827 and SPV 2832 over CSV-26Rat Solapur exhibited superior grain yields, due to high
CV (22.9%), its data is rejected(Table 1).

2-Agronomy Rabi Report-agm23 Page 2 of 11



Wy
et
@ AWl India Coordinated Research Project on Sorghum, Hyderabad

vig
ICAR

Table 2. Rabi sorghum stover yield (t/ha) as influenced by fertilizer level and genotypes

Treatment | Rahuri | Nandyal | Dharwad | Hagari [ Parbani | Tandur | Solapur | Mean
Fertility level (% RDF)
0% RDF 2212 6417 5567 6474 6624 3200 2848 4763
50%RDF 3959 7494 6490 7565 8308 3517 3380 5816
100%RDF 5734 8095 6908 7949 9984 4935 3369 6711
150% RDF 6198 8260 6737 8192 10654 5613 2507 6880
CD (5%) 928.8 913.1 - 893.6 20524 1132.8 1597.3 -
Cv (%) 17.1 10.0 - 9.9 19.2 218 439
Sorghum Genotype
SPV 2758 4499 6984 8225 7181 8025 3000 4442 6051
SPV 2826 5052 7480 6826 8606 9364 5288 3140 6536
SPV 2827 5511 7788 8757 8408 9480 4277 2403 6661
SPV 2832 4811 7897 6949 5710 8014 6538 3928 6264
SPV 2757 4342 8849 7059 7717 10416 4808 1937 6447
CSV 26R 3624 6409 7163 7579 8827 3717 2304 5660
CSV 29R 3842 7560 - 7613 8123 2587 3029 4679
CD (5%) 636.0 683.4 4509.0 489.8 1606.1 378.7 1865.0 956.0
CV (%) 13.6 8.8 54.0 6.3 175 8.5 59.7 29.0

Mean stover yield increased with increase in RDF level from 0 to 100% and RDF (100%) have contributed to
40.9% improvement in stover productivity as compared to unfertilized control (4763 kg/ha). Stover yield trend
was similar to the mean at Dharwad.At Nandyal, and Hagari, stover yields increased up to 50%RDF only.
However at Tandur andParbhani,0 and 50% RDF remained at par with each other. Further, at Tandur a
significant increase in stover yield over 50% RDF was seen with 100% RDF while at Parbhani a significant
increase in stover yield over 0 and 100% RDF were seen with 100 and 150% RDF, respectively and 50 and
100% RDF remained at par. At Solapur, no significant response of stover yields to RDF levels was noticed and
the high CV (43.9%) of data makes it as not acceptable.

Rabi grain sorghum stover productivity differered signficantly among genotypes on mean basis and at all
locations except Solapur. On mean basis, all new genotypes excelled CSV-29R in stover production while only
SPV-2827 surpassed CSV-26R. However, at Rahuri and Tandur, all genotypes excelled both the checks for
stover production with only the exception being SPV-2757 was at par with CSV-29R at Rahuri and SPV-2758
was at par with CSV-29R at Tandur. At Nandyal, all genotypes except SPV-2758 excelled CSV-26R while
SPV-2757 alone has excelled CSV-29R. At Hagari, SPV-2826 and SPV-2827 have surpassed both the checks
for stover production while at Parbhani, ‘SPV-2757" have markedly higher stover yields than the check ‘CSV-
29R’ (Table 2).

Mean net returns data (Annexure-l) indicate that at Rahuri and Parbhani, net income increased signficantly with
increase in RDF from 0 to 100%, however, at Nandyal, Hagari and Tandur, 0 and 50% RDF have at par net
incomes. Further at Tandur, there is response up to 150%RDF.

Among rabi grain sorghum genotypes, all genotypes except SPV 2758 has excelled CSV-2RR for mean net
income while SPV-2826 and SPV-2827 has excelled CSV-26R for mean net income. Location wise, all new
genotypes over both checks except SPV-2757 over CSV-29R ( Rahuri), SPV-2826 and SPV-2757 over CSV-
26R (Nandyal), SPV-2826 and SPV-2827 over hoth the checks (Hagari), SPV-2826 and SPV-2757 over both
the checks (Parbhani) and all new entries over both the checks except CSV-2758 over CSV-26R (Tandur)are
promising for net income (Annexure-I).

2R: Evaluation of parching sorghum (Hurda / Ponk) genotypes for crop diversification

A field study was made at six locations (Hagari, Nandyal, Rahuri, Parbhani, Akola, Vijayapura) with 18
treatments formed by combination of five fertility levels {(F1: Control (no fertlizers & FYM), F2: FYM @ 10 t/ha,
Fs: RDF : 80-40-40 N-P205-K20 kg/ha); Fa: RDF + FYM (10 t/ha) and Fs: RDF + FYM + 15 kg/ha ZnSO4)}in
main plot and six hurda varieties (Pule Madhur; Phule Uttara, PVRSG 101, TAKPS-5, SMJ-1 and RSJ-1)in sub-
plot with two replications. The data was analyzed in Split Plot Design and summarized data tables are given as
Annexure I1.

Mean data (Table 3) shows that application of RDF have brought a significant increase in mean green hurda
yield i.e. by 80.15 and 47.93% over no fertilizer & manured control and FYM application. However, location
wise data reveals that the increases in hurda yield due to FYM application and RDF were not significant at
Rahuri, Hagari and Vijayapura while at Nandyal and Parbhani, RDF was distinctly superior to FYM application.
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Further combined application of RDF + FYM brought marked improvement in fresh hurda yield over RDF
(Hagari and Rahuri) and over FYM application (Rahuri). A significant improvement in green hurda yields over
RDF was seen with combined application of RDF + FYM + ZnSO, (Akola and Vijayapura), though the later
was at par with RDF + FYM application.

Among hurda sorghum genotypes, ‘Phule Madhur'has significantly higher hurda yield to all other genotypes on
Table: 3. Fresh hurda yield as influenced by fertilizer and hurda sorghum variety

Treatment _ Fresh h_urda grain yie_ld (kg/ha) _

Rahuri | Nandyal |  Hagari | Parbhani | Akola [ Vijayapura | Mean
Fertilizer
F1: Control (no fertilizers &no FYM) 786 3457 1185 1750 1023 4707 2151
F2: FYM @ 10t/ha 1483 5019 1474 2646 1561 6909 3182
F3: RDF (NgoP 0 Kao) 2028 7153 1451 3167 2365 7086 3875
F4: RDF + FYM @ 10 t/ha 2519 7401 1952 3219 2527 7486 4184
F5: RDF + FYM + ZnSO4@ 15 kg/ha) 2884 7329 1984 3322 2711 7872 4350
CD (5%) 4925 876.1 131.0 400.6 250.3 7711 667.2
CV (%) 22.40 12.73 7.18 12,53 10.84 9.99 38.24
F Probability 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hurda variety
Pule Madhur 2131 6590 1519 3406 2319 9122 4181
Phule Uttara 1873 7024 1645 2646 1984 6476 3608
PVRSG 101 2084 5844 1618 3333 2177 7327 3731
TAKPS-5 2018 6422 1522 2566 2275 4668 3245
SMJ-1 1743 5192 1678 2540 1678 6460 3215
RSJ-1 1790 5358 1673 2434 1791 6821 3311
CD (5%) 289.1 488.1 104.1 304.0 102.9 1036.1 344.9
CV (%) 16.18 8.73 7.02 11.70 5.48 16.51 19.02
F Probability 0.05 0.00 0.01 0.00 0.00 0.00 0.00

mean bassis and at Vijayapura. Phule Uttara and Phule Madhur are next best genotypes with at par hurda
yields on mean basis. Phule madhur has best performance at Parbhani (at par with PVRSG-101), at Akola (at
par with TAKPS-5) and Rahuri (at par with PVRSG-101, TAKPS-5 and Phule Uttara). However, at Hagari,
SMJ-1, RSJ-1 and Phule Uttara have at par performance while at Nandyal, Phule Uttara being at par with
Phule Madhur have excelled other genotypes for green hurda yields.

Hurda crop besides green seeds (hurda), also produced 10.65 t/ha of green fodder on mean basis (Table 4).
Mean green fodder yield (GFY) unlike hurda yield was significantly improved with RDF + FYM + ZnSO.
application over RDF application alone. Location wise data shows that at Rahuri and Nandyal, no significant
improvement in GFY was observed beyond RDF application, however, at Akola and Hagari, RDF + FYM
application brought marked increases in GFY over RDF and RDF & / FYM, respectively. Further at Parbhani,
FYM and RDF were at par for GFY and over FYM, significant increase in GFY was obtained with combined
application of RDF + FYM. At Vijaypura all manured / fertilized treatments being at par with each other have
markedly higher GFY than control.

Table 4. Green fodder yield of hurda sorghum as influenced by fertilizer and genotypes

Treatment [ Green fodder yield (kg/ha)

| Rahuri [ Nandyal | Hagari | Parbhani [ Akola [ Vijayapura | Mean
Fertilizer
F1: Control (no fertilizers & FYM) 2960 10112 7032 10288 4614 7564 7095
F2: FYM @ 10 t/ha 5759 13294 6750 13595 5058 10761 9203
F3: RDF (NsoP 40 Kao) 8236 15906 6909 17857 7273 11204 11231
F4: RDF + FYM @ 10tha 10415 16085 9589 19841 8218 11519 12611
F5: RDF + FYM + 15 kg/ha ZnSO4 ) 11822 16673 9763 19988 8676 11815 13123
CD (5%) 3731.6 1540.2 329.6 4575.9 808.7 1472.1 1645.1
CV (%) 42.00 9.43 3.63 24.75 10.54 12.28 31.41
F Probability 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hurda variety
Pule Madhur 8634 15937 7677 16755 6645 10218 10978
Phule Uttara 7656 13706 8118 16755 7344 10516 10683
PVRSG 101 8371 15389 8026 18078 7366 9479 11118
TAKPS-5 8085 13587 7708 16138 6691 11245 10576
SMJ-1 6893 14841 8323 15168 6553 11244 10504
RSJ-1 7392 13024 8198 14991 6007 10734 10058
CD (5%) 1472.4 1027.4 288.3 2096.1 382.3 1249.0 576.4
CV (%) 20.39 7.74 3.91 13.95 6.13 12.83 10.59
F Probability 0.18 0.00 0.00 0.05 0.00 0.06 0.01
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The differences in green fodder yields among hurda genotypes was less as compared to hurda yields. Among
hurda sorghum genotypes, ‘PVRSG-101" being at par with ‘Phule Madhur’, ‘Phule Uttara’, and ‘TAKPS-5' has
the produced markedly higher GFY (11118 kg/ha) than other two genotypes ‘SMJ-1" and ‘RSJ-1". Location wise
varietal performance for GFY is similar to the mean trend with the exception of Vijayapura where ‘TAKPS-5’
and SMJ-1 and RSJ-1 have superior GFY to ‘PVRSG-101" (Table 4).

Net income followed the trend of green hurda yield.Among fertilizer treatments, RDF application has markedly
higher net income than FYM and is the best at Parbhani, Nandyal and on mean basis. However, at Akola and
Rahuri, RDF + FYM + ZnSQ, proved the best treatment for net income to RDF while at Hagari, RDF + FYM
proved promsing to FYM or RDF application. Hurda crop on mean basis has very high net income (Rs.
416694) and benefit cost ratio (9.72). ‘Phule Madhur'being at par with ‘PVRSG-101" has markedly higher mean
income than all other genotypes (Annexure I1).

4R: Exploratory trail on zaid / spring sorghum cultivation

Studies on possibility of spring / zaid season sorghum cultivation was conducted at 6 locations (Deesa,
Pantnagar, Ludhiana, Hisar, Udaipur, Indore) in RBD with two cultivars (hybrid and a variety) with 4 sowing
dates. Only at Deesa, crop was successfully raised. The data was analyzed in RBD and summarized data tables
are given as Annexure |ll.

Table 5. Performace of sorghum in spring / zaid season at Deesa, Guajarat as influenced by date of

sowing, sorghum cultivar and their intercation
Treatment Days to Days to Plant height | Panicles Test Grain Stover | Harvest
50% physiological at harvest /m2 weight yield yield Index
flowering maturity (cm) (9) (kg/ha) | (kg/ha) (%)
Sivi 79 111 163.3 145 19.88 2157 9671 18.28
S1V2 75 109 164.9 155 22.98 2823 9877 22.25
S2Vvi1i 82 114 160.2 155 20.59 2144 10494 16.95
S2V2 80 112 164.2 145 22.31 2881 11152 20.53
S3vi 78 112 166.7 155 20.70 2259 11523 16.40
S3Vv2 75 109 170.3 15.0 22.97 3041 12428 19.67
S4V1 75 108 1715 155 20.61 2243 11852 15.92
S4Vv2 72 107 176.3 155 23.07 3000 12758 19.04
CD 5% 2.1 3.0 4.16 NS 1.405 283.5 1199.9 2.510
Date of sowing
S1: 1 February 77 110 164.1 15.0 21.43 2490 9774 20.27
S2: 15 February 81 113 162.2 15.0 21.45 2513 10823 18.74
S3: 1 March 76 110 168.5 15.3 21.83 2650 11975 18.03
S4: 15 March 73 108 173.9 155 21.84 2622 12305 17.48
CD 5% 15 2.1 2.94 NS NS NS 848.5 1.775
Sorghum cultivar
V1: Variety 78 111 1654 15.3 20.44 2201 10885 16.89
V2: Hybrid 75 109 168.9 15.1 22.83 2936 11554 20.37
CD 5% 1.0 15 2.08 NS 0.703 141.8 600.0 1.255
cVv 1.15 114 1.053 5.53 2.746 4.67 4.52 5.698

The data also shows that The data (Table 5) shows that among sorghum cultivars, hybrid was quicker to reach
flowering and has produced markedly taller plants than the variety. Further, on account of 11.69% higher test
weight, hybrid has 33.4% more grain yield than the variety (20.44 g and 2201 kg). Taller plants of hybrid (2.12%)
has resulted in 6.15% higher stover yield (6.15%) over the variety (10885 kg). Hybrid has 20.6% higher harvest
index values than the variety (16.89).

sowing after 15 February has significantly reduced the days to flowering. However, plants grew significantly taller
with delayed sowing while pancile number and test weight remained unaffected. Dates of sowing did not impact
grain yield markedly though there is a gradual increase in its values as we delay the sowing from 1stFebruary to
15"March, however, stover yields increased markedly as sowings delayed from 1 February to 1 March.This
higher increase in stover yield along with small increases in grain yield together has resulted in higher biological
yield with delayed sowing and thus March sowings have markedly lower harvest index values than 1stFebraury
sown one. The study indicates that scope lies for spring and zaid cultivation of sorghum in similar agro-climate.
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6R Boron nutrition of rabi sorghum

A field study was made at seven locations (Nandyal, Tandur, Dharwad, Parbhani, Hagari, Rahuri and
Coimbatore) to quantify the response of rabi grain sorghum to boron fertilization. Seven boron fertilizer
treatmentswere evaluated in RBD with three replications. The data was analyzed in RBD and summarized data
tables are given as Annexure V.

Table 6. Influence of boron fetilization onrabi sorghumgrain yields at different locations

Boron (B) nutrition treatment Grain yield (kg/ha)

Rahuri | Nandyal | Dharwad Hagari Parbhani Tandur Coimbatore Mean
T1: RDF (NPKSZn) 1695 4450 4487 1764 2098 1295 1866 2522
T,: RDF + 1.0 kg B soil application 1810 4495 4549 2395 3367 1424 2167 2887
Ts: RDF + 2.0 kg B soil application 1819 4664 4587 2296 3292 1547 2933 3020
T,4: T, +0.1 ppm B foliar spray 2219 4815 4734 2379 3984 1665 2373 3167
Ts: T, ++ 0.2 ppm B foliar spray 2273 4868 4765 2425 3704 1781 2634 3207
Te: T1+0.1 ppm B foliar spray 1930 4685 5073 2082 4073 1465 1942 3036
T;: T, +0.2 ppm B foliar spray 2057 4767 4873 2225 4176 1687 1970 3108
CD (5%) 275.3 754.4 200.5 300.6 828.0 298.4 169.9 3104
CV % 7.85 9.07 2.39 7.6 13.19 10.81 4.21 9.57

Folair sparys at Pancile initiation and flowering stages

Data (Table 6) reveals that a significant response to soil application of B @ 1 kg/ha or 0.1 ppm B foliar spray at
panicle initiation and flowering stages over no B application (NPKSZn) was observed that is eveident from
mean grain yield. At Rahuri, a significant improvement in grain yield over control was seen with combined
application of 1 kg B to soil + 0.1 ppm B foliar spray. At Dharwad, 0.1 ppm B foliar spray brought marked gain
in grain yields over soil application of B or both methods. At Hagari, soil application of 1 kg B or 0.2 ppm B
foliar spray while at Tandur, 0.2 ppm B foliar spray have proved promising to no B application. At Parbhani and
Coimbatore, soil application of 1 and 2 kg B, respectively brought significant increase in grain yield, however,
foliar spray is more promising. No significant grain yield response of sorghum to B fertilization was noticed at
Nandyal.

Table 7. Influence of boron fetilization on rabi sorghum stover yields among locations

Tretament Stover yield (kg/ha)

Rahuri Nandyal Dharwad | Hagari | Parbhani | Tandur Coimbatore Mean
T,: RDF (NPKSZn) 3790 6778 8954 5838 6673 3665 6417 6016
T,: T, + 1.0 kg B soil application 4365 6852 8966 7476 8407 4030 6145 6606
T3: Ty + 2.0 kg B soil application 4468 7222 9074 7144 8848 4376 8266 7057
T,4: T, +0.1 ppm B foliar spray 5630 7558 8854 7188 10406 4741 6735 7302
Ts: T, + 0.2 ppm B foliar spray 5944 7831 8256 7259 9406 5045 7353 7299
Te: T + 0.1 ppm B foliar spray 4767 7370 8935 6881 9759 4151 5748 6801
T7: T1 +0.2 ppm B foliar spray 5176 7410 8727 6966 11229 4768 6584 7266
CD (5%) 883.1 NS NS 357.2 3073.6 824.7 452.6 712.5
CV% 10.18 13.22 1.54 2.88 18.68 10.54 3.77 9.52

Data (Table 7) reveals that soil application of 2 kg B being at par with 1 kg B has markedly higher stover yields
than no B applied control on mean basis. Foliar spray of 0.1 ppm B at panicle initiation and flowering stages
improved stover yields at par with that of soil application of B. At Rahuri, soil application of B failed to bring
significant improvements in stover yields however, foliar spray of 0.2 ppm B or soil + foliar application (1 kg + 0.1
ppm) could bring marked gains in stover yields over 1 kg B and 2 kg or 0.1 ppm B spray, respectively. There is
response to B fertilization and soil application of 1 kg B at Hagari, 2 kg B at Coimbatore and 0.2 ppm B foliar
spray at Parbhani and Tandur are promising.

Boron fertilization (0.2 ppm B foliar spray at Pl and Fl stages) is rewardive as evident from mean net income and
at all other locations except at Nandyal where 1 kg B + 0.2 ppm B foliar spray and at Dharwad, where 0.1 ppm B
foliar spray and 2 kg B soil application are promising (Annexure-IV).

7R: Rabi sorghum productivity as influenced by irrigation and fertilization

A field study on was conducted for second season also at seven locations (Nandyal, Dharwad, and Rahuri)to
ascertain the impact of irrigation and fertilizer requirements of rabigrain sorghum. Experiment comprising of
combination of sixirrigation treatments in main plot and two fertilizer levels in sub-plot was conducted split plot
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design (SPD) with three replications. The data was analyzed in SPD and summarized data tables are given as
Annexure V.

Table 8. Influence of irrigation and fertilizers on rabi sorghum grain yields (kg/ha)

Treatment | Rahuri | Nandyal | Dharwad | Mean
Irrigation

1: Rain fed 1118 4185 5023 3442
I2: Rain fed crop after pre-sowing irrigation 1373 4190 4956 3506
I3: Irrigation at 1.0 IW/CPE ratio 2515 5083 5488 4362
l4: Irrigated at critical stages (P, FL and Grain filling) 2418 4209 6190 4272
Is: Drip irrigation at 0.6 IW/CPE ratio every 7 days 1626 4578 5272 3825
I Drip irrigation at 0.8 IW/CPE ratio every 7 days 2163 4958 5934 4352
CD (5%) 168.2 589.3 1615 582.6
CV% 7.00 10.10 2.29 11.44
Fertilizer levels (% RDF)

F1: RDF 1843 4416 5503 3921
F2: 150%RDF 1895 4652 5451 3999
CD (5%) 117.9 285.2 99.9 92.5
CV% 8.69 8.66 251 322

Data (Table 8&9) reveals significant impacts of irrigation and fertilization on rabi sorghum grain and stover
productivity. A pre-sowing irrigation failed to alter the sorghum grain and stover production markedly at all
locations with the exception of grain yield at Rahuri where a pre-sowing irrigation has brought 22.11%
imrpovement over its rain fed crop (1118 kg/ha). Flood irrigated and drip irrigated sorghum crop at 0.8 IW/CPE
being at par with each other on average have 25.78% and 23.47% higher mean grain yields than its rainfed crop
and rainfed pre-sowing irrigation receiving sorghum, respectively. Similarly, drip irrigated sorghum crop at 0.8
IW/CPE being at par with all other irrigation treatments has markedly higher stover yields than its rainfed crop
and rainfed pre-sowing irrigation receiving sorghum, respectively. Grain and stover yield trend is similar at all
locations. Irrigation at critical stages or at 0.8 IW/CPE ratio was promising to all other treatments at Rahuriwhile
at Nandyal, irrigation at 0.8 IW/CPE ratio being at par with drip irrigation at 0.6 IW/CPE has markedly superior
grain yields over all other treatments. For stover yields, Rahuri and Nadyal has same trend and At Dharwad,
irrigation at critical stages or at 0.8 IW/CPE ratio has the best stover yields as compared to others.

Application higher than RDF on mean basis and at all locations failed to aid in higher grain, stover yields and net
income realization. Critical stage irrigated sorghum at Dharwad and flood irrigated sorghum at Rahuri and
Nandyal, haves recorded markedly higher net income (Annexure-V).

Table 9. Influence of irrigation and fertilizers on rabi sorghum stover yields (kg/ha)

Treatment ‘ Rahuri ‘ Nandyal ‘ Dharwad ‘ Mean
Irrigation
I1: Rain fed 3010 7913 9140 6687
I2: Rain fed crop after pre-sowing irrigation 3730 8132 8864 6909
I3: Irrigation at 1.0 IW/CPE ratio 5936 9069 9796 8267
l4: Irrigated at critical stages (PI, FL and Grain filling) 6236 8409 11427 8691
Is: Drip irrigation at 0.6 IW/CPE ratio every 7 days 4929 8594 9606 7710
l¢: Drip irrigation at 0.8 IW/CPE ratio every 7 days 6094 8779 11231 8701
CD (5%) 1535.2 340.8 261.9 1189.7
23.92 312 2.03 1181
0.00 0.00 0.00 0.01
Fertilizer levels (% RDF)
F1: RDF 4857 8429 10064 7783
F2: 150%RDF 5121 8536 9957 7871
CD (5%) NS NS 105.4 NS
11.95 5.23 1.45 2.39
0.21 0.48 0.05 0.18

8RA-22: Organic rabi sorghum production (permanent plot study for 5 years)-New study (Agronomy,
Pathology and Entomology joint trial)

A field study was initiated during rabi 2022 to ascertain the possibility and feasibility of organic and zero budget
natural farming of rabi sorghum at Dharwad, Coimbatore, Tandur, Hagari, Parbhani, Rahuri. Seven organic
nutrition tretaments (including one ZBNF treatment) were evaluated in RBD with three repliactions. The data was
analyzed in RBD and summarized data tables are given as Annexure VI.
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Table 10. Influence of organic nutrient management on rabi sorghum grain production (kg/ha)

Treatment Rahuri Dharwad Hagari Parbhani Tandur Coimbatore Mean
T1 884 2435 1454 1542 1095 971 1397
T2 1144 2571 1495 2517 1468 1053 1708
Ts 1250 2584 2060 4040 1267 2667 2311
Ta 1187 2778 2074 3980 1347 2757 2354
Ts 1295 2587 2085 4090 1487 2730 2379
Ts 1252 3007 2132 4336 1580 2834 2523
T7 972 2489 1720 4574 1221 1298 2046
CD @ 5% 345.6 159.6 262.5 645.9 293.6 254.7 574.6
CV (%) 17.03 3.40 7.93 10.13 12.21 7.00 23.18
F (Prob) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

T,: Unfertilized and unmanured control; T,: Azospirillum + PSB + KSB + Zn SB (bio-fertilizers); T3: FYM application
equivalent to RDN; T,: Vermicompost (VC) application equivalent to RDN; Ts: Bio-fertilizers + FYM; Tg: Bio-fertilizers +
VC; T;: ZBNF {based on 4 principles, beejamrita (seed treatment), jeevamrita, acchadana (mulching), waaphasa
(irrigation)}

Table 11. Influence of organic nutrient management on rabi sorghum stover production (kg/ha)

Treatment Rahuri Dharwad Hagari Parbhani Tandur Coimbatore Mean
T1 2084 4131 5021 4262 3111 3567 3696
T2 2793 4319 5086 6349 4159 3621 4388
T3 3192 4507 6354 9994 3586 6996 5771
Ta 2966 4763 6560 9700 3811 7133 5822
Ts 3432 4562 6565 11082 4228 7010 6146
Te 3242 5011 6746 11420 4469 7133 6337
T7 2340 4374 5588 13228 3454 3863 5474
CD @ 5% 869.3 463.3 606.1 2305.2 867.0 620.7 1521.8
CV (%) 17.06 5.76 5.69 13.74 12.72 6.21 24.01
F (Prob) 0.00 0.00 0.00 0.00 0.00 0.00 0.01

T,: Unfertilized and unmanured control; T,: Azospirillum + PSB + KSB + Zn SB (bio-fertilizers); T3: FYM application
equivalent to RDN; T,: Vermicompost (VC) application equivalent to RDN; Ts: Bio-fertilizers + FYM; Ts: Bio-fertilizers +
VC; T;: ZBNF {based on 4 principles, beejamrita (seed treatment), jeevamrita, acchadana (mulching), waaphasa
(irrigation)}

Data (Table 10 and 11) reveals significant impacts of organic nutrition treatments on rabi sorghum grain
production. Biofertilizers though improved rabi sorghum mean grain and stover production by 22.23% and
18.73%, respectively over control but these increases were significant for both grain and stover at Tandur and for
grain at Parbhani only.Zero budget natural farming (ZBNF) has markedly higher grain and stover production than
control on mean basis (46.46 and 48.10%) and at Parbhani. However, at Hagari and Coimbatore, ZBNF differed
markedly for grain yields only over control. Further ZBNF treatment has 19.79% and 24.75% higher grain and
stover yields than biofertilizer treatment however, these increases were significant at Parbhani only. Both the
manures (FYM and vermicompost) with near identical impacts on crop performance proved superiority to
biofertilizers at all locations except at Rahuri and Tandur for both grain and stover and at Dharwad and on mean
basis for stover. Integration of manure with biofertilizers has brought numerical superiority (staitsically
insignificant) in production of both grain and stover as compared to manures alone.

9RA & P-22: Foliar nutrition for boosting of rabi sorghum productivity (new study)

A field study was initiated during rabi 2022 to ascertain the rabi sorghum yield penalties due to nitrogen non-top
dressing and to assess the impact of foliar nutrition for enhancing its productivity.The experiment with 14
treatments in RBD with two repliactions was conducted at Nandyal, Rahuri, Akola, Dharwad, Coimbatore and
Tandur while Hagari and Parbhani the experiment has are 12 treatments and are replicated 3 and 2 times,
respectively. The data was analyzed in RBD and summarized data tables are given as Annexure VII.

Data (Table 12 and Table 13) reveals significant impacts of treatments on rabi sorghum grain (stover) production.
Fertilizers application as basal (mean of 6 locations) have contributed to 34% and 26.2% improvement in rain fed
rabi sorghum mean grain and stover production (2485 and 5733 kg/ha) as compared to control (1854 and 4544
kg/ha) and the increases were significant at all locations except Rahuri and Coimbatore. A shift from rain fed to
irrigated sorghum culture could double (217.7%) the yield at Tandur revealing the moisture stress as major
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limitation at this site. Irrigated crop mean grain and stover productivity was further improved by 10.88 and
14.23% with split application of N as compared irrigated crop receiving fertilizers as basal and at Coimbatore and
Dharwad, this practice is statistically superior and thus promising.

Table 12. Influence of irrigation and foliar nutrition on rabi sorghum grain production (kg/ha)

Treatment Grain yield (kg/ha)
Rahuri Dharwad | Tandur | Coimbatore | Mean Hagari | Parbhani

T1: RDF (as basal) 1910 5249 1349 1910 2598 1838 2654
T,: T1 + Nano urea (4 ml/liter water) spray at Pl 2727 5122 1468 2727 2812 1912 4374
Ts: T1 + Nano urea (4 ml/liter water) spray at FL 2725 5191 1865 2725 2952 1959 4376
T,4: T1 + Nano urea (4 ml/liter water) spray at Pl & FL 2752 5990 2183 2752 3331 2348 4369
Ts: T, + DAP (2%) spray at PI 2849 5133 2421 2849 3126 2052 3930
Te: T1 + K (2% KCI) spray at Pl 2824 5104 2500 2824 3168 2011 3716
T7: Ts + K (2% KCI) spray at Pl 2873 5156 2857 2873 32901 2143 3582
Tg: T7+ Zn spray (0.5% Zinc sulphate) at Pl 3025 5434 2976 3025 3451 2280 4074
To: T+ Fe spray (0.5% Ferrous sulphate) at Pl 2703 5162 3056 2703 3349 2384 3774
Tio: To + B spray (0.1 ppm Sodium borate) at Pl 2654 5341 3175 2654 3446 2423 3688
Ti1: T1 with top dressing of 50% N out of total N (rain fed) 1800 5168 1667 1800 2605 1885 4136
T12: Unfertilized control (rain fed) 1715 3663 913 1715 1821 1608 1512
Tis: Towith irrigation 2022 5093 2937 2022 3034 - -
T1a: T1zwith top dressing of 50% N 2435 5642 3095 2435 3364 - -
CD @ 5% 554.5 168.7 387.6 75.9 495.8 171.2 1028.1
CV (%) 10.26 151 7.74 1.67 11.46 4.88 12.69

Top dressing of 50% of RDN for rain fed crop has brought marked improvements in sorghum grain and stover
production(55.84% and 119.2%) at Parbhani only when compared to the existing entire basal fertilizer application
practice.

Zero budget natural farming (ZBNF) has markedly higher mean grain and stover production (46.46 and 48.10%)
than control.Location wise data shows that at Parbhani for both grain and stover, at Hagari and Coimbatore for
grain yields, ZBNF has markedly higher grain yields over control. Further ZBNF treatment has 19.79% and
24.75% higher grain and stover yields ascomapred to biofertilizer treatment however, these increases were
significant at Parbhani only. Both the manures (FYM and vermicompost) with near identical impacts on crop
performance proved superiority to biofertilizers at all locations except at Rahuri and Tandur for both grain and
stover and at Dharwad and on mean basis for stover. Integration of manure with biofertilizers has brought
numerical superiority (staitsically insignificant) in production of both grain and stover as compared to manures
alone.

Nano urea foliar spray at panicle initiation (PI), flowering (FL), and Pl + FL stages have brought 22.9, 26.4 and
36.8% (26.1, 31.9 and 48.1%) improvement in mean grain (stover) yields (6 locations) over to its rainfed crop
receiving basal fertilization. However, foliar spray at Pl + FL stages being at par with FL stage spray was found
significantly superior to rain fed crop for mean (4 locations) grain yields and same is true for Tandur. However, at
Dharwad and Hagari, Pl + FL stage spray proved superior to spray at either of the satges, while at Rahuri,
Coimbatore and Parbhani, all nano urea sprays were at par with each other for grain yeilds. Significant grain
yield response to nano urea + DAP + K spray is seen at Tandur as compared to nano urea alone. No response
to Zn, Zn + Fe and Zn + Fe + B spray is seen at all locations and on mean basis too.

Rabi sorghum economics were significantly improved by irrigation and foliar spray treatments (Table 14).
Fertilizers application as basal (mean of 6 locations) have contributed to 64.3% improvement net income of rain
fed rabi sorghum as compared to no fertilizer control (33862 Rs/ha) and the net income increases were
significant at all locations except Rahuri and Tandur. Foliar spray of nano urea both at panicle initiation (PI),
flowering (FL) stages have brought marked improvement in net income at all locations, however at Rahuri and
Parbhani, foliar spray at Pl stage is sufficient. At Tandur, DAP + K spray proved promsing to nano urea spray.

Table 13. Influence of irrigation and foliar nutrition on rabi sorghum stover production (kg/ha)

Treatment Stover yield (kg/ha)
Rahuri | Dharwad | Tandur | Coimbatore Mean Hagari | Parbhani
T1: RDF (as basal) 3659 8727 3492 5595 5368 5846 7081
T,: T4+ Nano urea (4 ml/liter water) spray at Pl 7449 8553 3968 5595 6391 6074 11724
Ts: T1 + Nano urea (4 ml/liter water) spray at FL 7447 8617 4960 5992 6754 6288 12055
T4: T4 + Nano urea (4 ml/liter water) spray at Pl & 7659 9994 5833 7063 7638 7174 13228
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Treatment Stover yield (kg/ha)
Rahuri | Dharwad | Tandur | Coimbatore Mean Hagari | Parbhani

FL
Ts: T1 + DAP (2%) spray at Pl 8147 8594 6429 6230 7350 6258 10203
Te: T1 + K (2% KCI) spray at PI 8026 8472 6667 6627 7448 6214 9246
T7: Ts + K (2% KCI) spray at Pl 8428 8623 7619 6706 7844 6554 10282
Tg: T7+ Zn spray (0.5% Zinc sulphate) at Pl 9165 9057 7937 6905 8266 6941 9537
To: Te+ Fe spray (0.5% Ferrous sulphate) at Pl 7315 8611 8175 7222 7831 7193 10789
T10: T+ B spray (0.1 ppm Sodium borate) at Pl 7113 8906 8452 7659 8033 7375 11349
T T1 with top dressing of 50% N out of total N 5750 15520

- 3272 8605 4444 5238 5390
(rain fed)
T12: Unfertilized control (rain fed) 2950 6117 2460 5417 4236 5004 5316
Tis: Towith irrigation 4104 8472 7817 6151 6636
T1a: T1zwith top dressing of 50% N 5945 9375 8254 6746 7580
CD @ 5% 3031.9 279.3 1091.4 325.6 2200.8 417.0 4891.6
CV (%) 21.67 1.50 8.18 1.70 16.63 3.85 21.11
F Probability 0.00 0.00 0.00 0.00 0.00 0.00 0.05

Table 14. Influence of irrigation and foliar nutrition on rabi sorghum economics (Rs/ha)

Treatment Net income (Rs/ha)
Rahuri Dharwad | Tandur | Coimbatore | Mean Hagari | Parbhani

T1: RDF (as basal) 45203 138296 29360 25738 59649 29078 66064
T,: T1 + Nano urea (4 ml/liter water) spray at Pl 84003 134013 34666 25167 69462 30577 131064
Ts: T4 + Nano urea (4 ml/liter water) spray at FL 83588 134922 49129 28818 74114 32312 132109
Ta4: T1 + Nano urea (4 ml/liter water) spray at Pl & FL 84661 161163 59571 38151 85886 43461 135444
Ts: T, + DAP (2%) spray at PI 90450 134044 70083 32556 81783 35270 113327
Te: T1 + K (2% KCI) spray at Pl 89308 132805 73417 37566 83274 34043 104105
T7: Ts + K (2% KCI) spray at P1 92283 134336 85961 37796 87594 37983 103207
Ts: T7+ Zn spray (0.5% Zinc sulphate) at Pl 99911 143577 89631 39931 93262 42320 115585
Tg: Tg+ Fe spray (0.5% Ferrous sulphate) at Pl 82173 134116 92415 42780 87871 45426 110437
Tio: To + B spray (0.1 ppm Sodium borate) at Pl 79797 140228 96185 47020 90807 46518 109563
Tu: Ty with top dressing of 50% N out of total N (rain 38921 134743 41077 22548 59322 29992 135381
fed)
T12: Unfertilized control (rain fed) 40380 85888 21974 1875 37529 21073 31983
Tis: Towith irrigation 49866 134198 89488 29802 75838
T T1zwith top dressing of 50% N 69231 153079 94672 36944 88481
CD @ 5% 29805.7 5775.4 15459.1 2657.0 19590.4 | 5484.6 32885.5
CV (%) 18.76 1.97 10.80 3.85 17.84 9.08 13.92
F Probability 0.00 0.00 0.00 0.00 0.00 0.00 0.00

RDF: Recommended dose of NPKZnFeB fertilizers; PI: Panicle initiation, FI: Flowering

10RA-22. Staggered sowing of rabi parching sorghum (Hurda / Ponk) for prolonging availability period
(new study)

A field study was initiated during rabi 2022 to prolong the period of availability of hurda in the market through
staggered dates of sowing. For this, parching sorghum (hurda) was sown at nine times i.e. at fortnightly interval
strating from 15t September to 15" January under irrigated conditions at two locations (Rahurri and Parbhani).
The tretaments were replicated thrice.The data was analyzed in RBD and summarized data tables are given as
Annexure VIII.

Data (Table 15) shows that there has been a gradual decline in green hurda and fodder production at Rahuri as
sowing is delayed from 15" September while at Parbhani, hurda and green fodder yields increased as sowing is
delayed. At Rahuri, 15" September sown crop has significantly higher green hurda yields (green fodder yuelds)
than that sown on 30" November (150 November). A further significant decline in hurda yield (fodder yield) over
November sown crop was observed with 15 January (30 December) sown crop and both the yields were lowest
in 15 Janaury sowing. However, at Parbhani, a revesre trend in yields as compared to Rahuri was observed and
here 15" September sown crop has being at par with other sowing times up to 30 November has markedly lower
green hurda vyields (green fodder yield) than the crop sown from 15" December onwards (30 December
onwards).

Net income and Benefit : Cost Ratio followed the trend of hurda yields (Table 16).
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Table 15. Influence of sowing windows on hurda and fodder production (kg/ha)

Date of sowing Green hurda yield (kg/ha) Green fodder yield (kg/ha)
Rahuri Parbhani Mean Rahuri Parbhani Mean
T1: 15 Septemebr 2459 1652 2056 12610 10582 11596
T2: 30" September 2328 1523 1925 11875 12640 12257
Ts: 15 October 2215 1217 1716 11258 12346 11802
T4: 30 October 2084 2084 2084 10435 13521 11978
Ts: 151 November 2016 2016 2016 10053 12640 11346
Ts: 30" November 1833 2128 1981 9024 12346 10685
T7: 151 December 1653 2460 2056 8083 13521 10802
Ts: 30" December 1522 2328 1925 7437 15873 11655
To: 15" January 1216 2422 1819 5908 15579 10744
CD @ 5% 502.3 602.5 1303.6 2400.8 3682.1 6074.3
Table 16. Influence of sowing windows on hurda crop economics
Date of sowing Net income (Rs/ha) Benefit : cost ratio
Rahuri Parbhani Mean Rahuri Parbhani Mean

T.: 15" September 383182 393259 388221 13.67 10.67 12.17

T,: 30" September 360820 364640 362730 13.00 10.00 11.50

T3: 15" October 341831 287584 314707 12.67 8.00 10.33

T4: 30" October 319389 507138 413263 11.67 13.33 12.50

Ts: 15" November 307632 488124 397878 11.33 13.00 12.17

Ts: 30" November 276714 515342 396028 10.33 13.67 12.00

T: 15" December 246440 600804 423622 9.00 15.67 12.33

Ts: 30" December 224464 572591 398527 8.33 15.00 11.67

To: 15" January 173200 595374 384287 7.00 15.67 11.33

CD @ 5% 83598 150564 2.88 3,81

------------ ) 9.90.0.90.0.0.0.0, C
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