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50th AGM Recommendations

More work integration between breeding,

pathology, entomology and physiology groups is
required for achieving better results

Advanced entries should be included in
physiological evaluation for drought tolerance;
physiologist should collect the key phenotypic trait
and yield component data from the advanced trials

High yielding hybrids should be the top priority
for kharif sorghum to compete with crops such as
cotton, maize and soybean.

Zinc & Boron are particularly important for stalk
growth & sugar metabolism. Some agronomic
trials may be conducted to assess their impact in
enhancing stalk yield & sugar recovery.

AL

Working in close collaboration with breeding.
Will be done on need basis with other disciplines

New entries will be added after every two years of
study. We will try to collect data from AVT trails
too.

Inter cropping study (Jowar + pigeon pea /cotton
/soybean/mung) formulated for kharif-2021 and
thus the intense competition from crops like
cotton, soybean, pigeon pea is overcome

Boron study on rabi grain sorghum formulated for
rabi-2021 (AICSIP Agronomy & Physiology
group). Zinc & Fe studies in sweet sorghum will
be taken up.
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Kharif-2020 trails (3)

: . Locations
Tral 0. & Tl

1K?20: Quantifying the physiological traits associated - Akola, Parbhani, Hyderabad (PS
with high biomass and grain yield in new sorghum Kamble, LN Jawale)
parental (B & R) lines in dryland conditions

2K20: Quantifying the physiological traits associated - Akola, Parbhani, Hyderabad
with high biomass and grain yield in new sorghum
inbreds / varieties in dryland conditions

3K20: Evaluation of forage and sweet sorghum - Hisar (Satpal)
genotypes for salinity tolerance
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Meteorological week (MW) wise weather
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P/E: 1.04 (622.4/599.5 mm)
(Normal P:578 mm; +7.2%)
GDD: 2388

P/E: 0.491 (337.5/795.9 mm)
(Normal P:378 mm; -11.8%)
GDD: 2995 (22-42 MW)



1K20: Quantifying the physiological traits associated MATER'ALS 5

with high biomass & grain yield in new sorghum
parental (B & R) lines in dryland conditions

18 parental lines
7Blines  |11R lines

L UGB Plotsize(m) | Sowing (Harvest)
Nov 2388 (P
Eindore 12 (Check 0.9 X 4.4 Net ) (P)
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RESULTS

Physiological traits- high biomass &

|d-Sorghum parental (B & R)

grain yie
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Mean biomass at maturity (g/m2)
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Mean grain (biomass) yield of R-lines was 16 (40.2%)> B lines. AKR 456 (R line) is best for grain

yields (GY) & harvest index (HI) while AKMS 33B (B line) is best for GY though HI is low.
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Trait correlation in  sorghum RESULTS 7
parental lines (B & R) (Akola)

Parameter DF LA SLW PH BMF BMM GY GP
A R value 0.1696
AWAS R value 0.0431 0.6091
H R value 0.3501 0.5454  -0.6131(0.1432)

V= R value 0.4228 0.2819 0.1325 0.5383

R value -0.4874 0.1905 -0.2709 0.2010  0.2055

GY R value -0.8306 (0.0207) -0.1899 -0.1767 -0.2283 -0.2639 0.8092 (0.0275)

GP R value -0.8908 (0.071) -0.4090 0.1602 -0.3455 -0.4488 0.3007 0.6522 (0.1124)
Rvalue  -0.5968 (0.1572) 0.0396 -0.2372 -0.1346  0.1105 0.6893 (0.0867) 0.7854 (0.0363) 0.2373

R value -0.0086

SR R value -0.0915 -0.4546

PH R value 0.0825 -0.3147 0.2891

IS8 R value -0.6000 (0.0510) 0.6162 (0.0435) 0.0094 -0.1403

R value -0.2576  -0.5345(0.0903)  0.7789 (0.0047) 0.4190 -0.1731

GY R value -0.3585 -0.3323  0.8582 (0.0007) 0.3016 0.2564  0.7582 (0.068)

GP R value -0.4510 0.3255 -0.0890 -0.0256  0.3954 0.1563 0.2690
W R value 0.3281 0.4085 -0.5918 (0.0551) -0.0755 0.0244 -0.6793 (0.0215) -0.5910 (0.0555) 0.0863

LA: Leaf area (cm?/m?) at flower; PH: plant height (cm); SLW: Specific Leaf weight (mg/cm?); BMF: Biomass at

flowering (g/plant); BMM: BM at maturity (g/plant); GP: grains/ panicle; TW: Test weight; GY: Grain yield (g/plant)
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2K20: Quantifying the physiological traits associated with
high biomass and grain yield in new sorghum inbreds / MATERIALS 8

varieties in dryland conditions (Akola & Parbhani)

Inbred / variety (14

o e W biotsize () | Sowing (Harves
Check  CSV20 | pgicoci iy (60cts 1863 (A)

chek  csvas
Chesk i CSVT 094N OV =0
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2K20:

Physiological traits - new sorghum inbreds / varieties

RESULTS
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Biomass and grain yield in new sorghum inbreds / varieties in
dryland conditions

RESULTS
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Grain yield: CSV27 (PVK-1045) at Akola and SPV2510 & CSV-20 at Parbhani.
PVK-1045 is promising from HI point of view (28.2) over CSV 27 (25.3).
CSV 32F has excelled all for biomass production but has low harvest index (HI).




Correlation matrix for high grain RESULTS 1
yield in inbreds / varieties (Akola)

0.3274
0.2913 -0.2089
0.4538 (0.1032)  0.3693 0.6195 (0.0181)
0.1284 -0.3423 0.8677 (0.0001)  0.4431 (0.1125)
0.0496 0.1600 -0.6754 (0.0080) -0.2517  -0.6377 (0.0141)
0359  0.1694 0.7392(0.0025) 0.7279(0.0032)  0.7734 (0.0012)  -0.4817 (0.0811)

DF; days to flower; PH: plant height (cm); LA: Leaf area (cm?/m?) at flower; BMM: Biomass at maturity (g/plant); GP: grains/
panicle; TW: Test weight; GY: Grain yield (g/plant)
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3K20: Evaluation of forage & sweet sorghum MATERIALS
genotypes for salinity tolerance (Hisar):

Forage lines |Sweet sorghum




Forage sorghum genotypes - salinity RESULTS s
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Sweet sorghum genotypes - salinity RESULTS 14
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Rabi-2020-21 trails (4)

Trail no. & Title

1R20: Preliminary evaluation of diverse sorghum
germplasm for rabi adaptation traits

Akola, Solapur, Parbhani, Rahuri,
Vijayapura, Tandur, Hagari

2M20: Phenotyping advanced rabi sorghum
genotypes for drought adaptation traits, Medium soil - Solapur, Rahuri, Tandur,

(~75 cm depth) Vijayapura and Parbhani

3M20: Phenotyping advanced rabi sorghum

genotypes for drought adaptation traits, Shallow soil - Solapur and Rahuri
(<45 cm)
4RF&Irrg.20: Phenotyping rabi sorghum genotypes * Rahuriand Vijapura

for key root traits associated with drought adaptation.

Co0perators
SV Nirmal, US Dalvi, Rahuri I Bhagavatha Pripya, Nandyal

BO Killan, COWH Sajianar, vijapuia P Palioll, KK Sharie solaput
K oandva Ranl KB sunile Devl landur | P Kamble KR Kamble & RB Chorade AKola
D) Kiisinamurthy Hagari LN Jawale KR Kanibie, Fartbhani




Meteorological week (MW) rabi weather data
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1R20: Preliminary evaluation

of diverse sorghum

germplasm for rabi adaptation traits

44 Genotypes

1 row of 3 m length; RBD with 3 replications

MATERIALS

8 Locations: Akola, Hagari, Nandyal, Parbhani, Rahuri, Solapur, Tandur & Vijapura

RSV 1988
RSV 2011
RSV 2095
RSV 2115
RSV 2357
RSV 2371
RSV 2397
RSV 2408
RSV 2422
RSV 2441

RSLG 2438 VJP' 2703 |CRS 104

VJP'301 |SVD 1210 AKSV/401-R"|
VJP802 SVD 1433 AKSVE252-R|
VJP'303 " VJP 304
VJP'8305 " CRS 88

VAIP'306 | CRS 96

VAIP807 " CRS 97
VJP'308 ' CRS 100
VJP 309 ' CRS 101
VaP'310" CRS 102
VJP 311 CRS 103



1R20: Preliminary evaluation of diverse sorghum
germplasm for rabi adaptation traits RESU LTS 18

Parameter (mean of all locations | Checks standing | Promising
or a location)

DF 73.5b-75.4¢ CRS-97 (70): RNTN -13-23 (70.9)-Early: VVJP-308 (80);VJP-307 (78.1)-Late

PH (cm) 214¢-2212 RNTN-13-4 (233.9)-Tall; CRS-102 (179.5); VJP-308(181.9), VIP-309 (196.3)-Short
LAI (5 locations) 3.62b -3.92¢ SVD-1433 (4.27), VIP-2703 (4.13), VJIP-307 (4.09); AKSV-401-R (4.07)

SLA (cm2/g)-Akola 190.82-279.3¢ RNTN-13-23 (439.9)

SC (mol mt- s1)-Rahuri 23.632-24.85¢ CRS-100 (25.56), RSV-2442 & 2371 (25.29), VJP-308 (25.16), RSV-2011 (25.09)
RWC (%)-Akola 74.200-80.172 RSV-2408 (86.34) RSV-2441 (85.32)-High; CRS-97 (65.01)-least

TR (m mol H,0 m- s'1)-Rahuri 2.48¢-2.882 CRS-104 (1.64); RSV-2422 (1.70)

Pn (Akola) (u mol CO, m-s1) 28.772-30.09P -

BMM (g/plant) 110.42-122.3b RNTN-13-8 (137); RNTN-13-14 (126)

GP (Akola & Rahuri) 1477 AKSV-401-R (1593)

TW(g/K) 30.61¢-32.742 CRS-100 (34.67), RNTN-4-132 (34.30)-High; RSV-2422 (28.69)-Low
GY(g/plant) 32.12¢-34.01P RNTN-13-8 (38.49)-High; VJP-305 (21.95), VJP-304 (22.55)

HI 32.15¢-33.082 RSV-2115 (35.25), RSV-2408 (34.92),RNTN-4-132 (34.81), VJP-308 (34.31),

RNTN-1310 (34.22)-High; VJP-305 (22.45); CRS-103 (22.84) —Low
M-35-12, P. Suchitra®, P. Anuradha¢

LAI, SLA, SC, RWC, TR, Pn at flowering (rest at maturity)



1R20: Pearson correlations (probability) for rabi
adaptation traits RESULTS

19

Mean (8 locations)

DF BMF DF GY
0.3959 (0.078)
0.0213 0.0384
0.4695 (0.0013) 0.3511 (0.0194)  0.3382 (0.0247)
0.1785 0.1521  0.9466 (0.0000) 0.6235 (0.0000)

Akola

RWC TR sC Pn Sg GY
0.0169

00175 -0.1344

0.0174  -0.0465 0.0857

00631  0.0733  -0.3195(0.0345) -0.1587

0.0699  0.0010 -0.0849  -0.3127(0.0388)  -0.0021

0.0448  0.0774  -0.2562(0.0932) -0.0278  -0.0131  0.6739(0.0000)

LAI (5 locations) vs BMF: (r=0.3447; P<0.0219)
Grains/panicle (Akola & Rahuri) vs Grain yield (r=0.328; P<0.0297)
Seed mass vs grains/panicle (Akola): (r=-0.3011 P<0.0470)
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RESULTS

&

in medium

traits

adaptation

RWC; Pn & SC at flowering; BMF: Biomass at flowering; BMM: Biomass at maturity, GY: Grain yield

2M & 3S: Phenotyping of rabi sorghum genotypes for

drought
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RESULTS 21

in medium &

traits

shallow soils (Solapur & Rahuri)

2M & 3S: Phenotyping of rabi sorghum genotypes for
adaptation

drought
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2M & 3S: Pearson correlations (probability) for drought
adaptation traits in medium & shallow soils R ESU I—TS =

Shallow soils
r value -0.2496
B rvalue  0.4245(0.0791) -0.1558
r value 0.2947 0.0138 0.2076
r value -0.1728 0.1999 -0.5276 (0.0244) -0.1245
r value -0.1807 -0.3621 -0.0055 -0.2084 -0.2458
r value 0.0114 -0.4539 (0.0585) 0.1628 -0.2406 -0.3152  0.916(0.00)
r value -0.1033
- rvalue 0.4854 0.0326
r value 0.1117 -0.2133 0.3781
r value 0.2107 0.2355 0.3268 -0.1934
REIVIVE rvalue 0.1829 0.0429 0.0309 -0.3190 0.4352

= rvalue  0.3239(0.1897) 0.1014 0.0912 -0.2186  0.4275(0.0768) 0.861 (0.00)



Phenotyping rabi sorghum genotypes for key root traits MATERIALS 23
associated with drought adaptation (Rahuri & 15 lines + 3 checks

Vijayapura)




Phenotyping rabi sorghum genotypes for key root traits
associated with drought adaptation
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r value 0.1553
RWC r value 0.2222 -0.2432
TR r value 0.0489 -0.2626 0.0231
SC r value 0.0664 -0.1765 0.5593 (0.0158) -0.0414
Pn r value -0.0313 -0.0866 0.0543 -0.4885 (0.0397) -0.2616
BMF rvalue 0.3901 0.5383 (0.0212) 0.2162 0.1897 0.2622 -0.2922
BMM rvalue 0.0913 0.0127 0.0027 0.3954 0.2429 -0.7833 (0.0001) 0.3428
GY r value 0.0726 -0.3917 0.2174 -0.0006 0.3164 -0.2050 -0.0531 0.523(0.0259)
RM* rvalue 0.5735(0.0128)
RWC rvalue 0.1733 -0.1040
TR r value 0.1126 0.0240 0.3474
SC r value -0.2289 0.0047 -0.1817 0.1974
Pn r value 0.1272 -0.0516 0.1001 -0.3814 -0.0019
BMF  rvalue 0.3291  0.4821 (0.0428) -0.4695 (0.0493) -0.0808 0.2302 0.1983
BMM rvalue -0.4568 (0.0567) -0.0944  -0.5015 (0.0340) -0.0469 0.4053 (0.0952) -0.2453  0.1386
GY rvalue -0.5745 (0.0126) -0.2409 -0.3839 -0.1553 0.5254 (0.0252) 0.0845 0.2444 0.7376(0.0005)

Figures in parenthesis are P values



Drought Susceptibility Index (DSI) rating of Genotypes-
25
irrigation (IR & RF) / soil depth (M &S) stress RESU I—TS

DSI-Genotypes (irrigated vs. rain fed) ” -
mm Rahuri s Vijapura == Mean : DSI-Genotypes (soil depth)

2.0 Rahuri === Solapur e Mean ™|
1.6
1.2 = — —
0.8
0a \ \
-0.4 ‘ |
194 I
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rigation & soil depth-DS! (Rahuri)

Soild depths <0.50 Highly stress tolerant
==@==|rrigation

>0.50-<1.00 Moderately stress tolerant
>1.00 Susceptible

DSI= (1-Y/Yp)/D (Y/Yp : mean grain / biomass yield of a
genotype in drought situation (shallow soil)/ in non-drought condition
(medium soil); D is the drought stress intensity =1— X/Xp; X is the
mean Y of all genotypes in drought situation(shallow soil); Xp is the
mean Yp of all genotypes in non-drought condition (medium soil).
Fisher & Maurer, 1978

RSV 1850
RSV 1876
RSV 1945
RSV 2371
CRS 89
CRS 93
CRS 95
CRS 98
CRS 99
VJP 2704
VJP 2705
RNTN-13-39
RNTN-14-1
RNTN-14-2
RNTN-14-3
M-35-1

P.Suchitra
P. Anuradha




Publications

Research papers 1
Books/ manuals 1

Conference 1
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