Report on evaluation of forage and dual-purpose sorghum
genotypes
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2. Forage sorghum trials
C Aruna and AV Umakanth Co-ordinating with scientists at several SAUs

Forage sorghum - Summary

Introduction: During 2009-10 three multilocation trials, one each on single-cut forages, multi-
cut forages and seed trial were carried out across 14 locations, comprising of two zones (zone I-
10 locations in North India; zone II- 4 locations in rest of India).Three more basic experiments
were conducted under co-ordinated forage sorghum research. The most important findings of
forage breeding trials for the year are mentioned below.

A. Multilocation Trials
Single-cut - Trial 1: Initial and Advanced varietal trial (Single-cut)

1. Nineteen genotypes along with 2 checks (HC 308 and CSV 21F) were evaluated at 16
locations during kharif 2009.

2. The genotype, SPV 1852 (from Hisar) ranked first for both green (407 gq/ha) and dry
(130 g/ha) fodder yields with 6% and 8% improvement for green and dry fodder yields
over CSV 21F at national level.

3. SPV 1852 was also found to be the best for protein yield (12 q/ha) and digestible dry
matter (59 q/ha), followed by SPV 1846 (PY- 10 q/ha of PY, DDM- 53 q/ha).

4, SP 1852 recorded less shoot fly deadhearts (40%) compared to the checks, HC 308
(48%) and CSV 21F (44%).

Multi-cut - Trial 2: Initial and Advanced varietal and hybrid trial (Multi-cut)

1. Thirteen entries including 8 hybrids (3 in advanced testing and 5 in initial testing), 2
varieties (initial testing) and 2 checks (SSG 59-3 and CSH 20MF) were evaluated over 12
locations.

2. SPH 1626 (from Pantnagar) was the best genotype for green (625 q/ha) and dry (164
g/ha) with 4% improvement for dry fodder yield over CSH 20MF. Its per day
productivity of green (5.0 q/ha) and dry (1.8 q/ha) fodder was also higher than the
checks.

3. Per day green and dry fodder productivity was high in SPH 1622 (5.0 q/ha of green and
1.7q/ha of dry fodder) which is 6% and 2% increase over CSH 20MF.

4. High protein yield was found in SPH 1658 (14 q/ha) followed by SPH 1626 (13.8 q/ha).

SPH 1661 was having high DDM (107 q/ha) followed by SPH 1626 (105 q/ha).
6. None of the multi-cut varieties could exceed SSG 59-3 for fodder yield. But the variety,

SPH 1659 had high IVDMD (48%) and more protein (8.1%) compared to SSG 59-3 (47%

IVDMD and 7.9% protein).

Trial 3: Seed trial
1. A total of 9 entries involving advanced single-cut varieties and two checks, HC 308 and
CSV 21F were evaluated for seed production potential.
2. The single-cut varieties SPV 1852 had given grain yield of 19.7 q/ha which is 18%
improvement over HC 308 and 38% over CSV 21F. SPV 1860 yielded on par with HC 308
for grain which is 17% increase over CSV 21F.

«

B. Co-ordinated forage sorghum research
Trial 4: Screening and making selections in F2 populations developed for specific traits
1. F, populations of 30 crosses made for improvement of different traits were distributed
to 6 centres.
2. The following selections were made in different crosses:
For shoot fly - 92 selections from 6 crosses For stem borer - 21 selections from 17 crosses
For quality - 41 selections from 4 crosses  For yield - 33 selections from 2 crosses
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Trial 5:
1.

Trial 6:
1.

W

Effect of cytoplasm on the yield and quality of forage sorghum

Three cytoplasms (A1, A2, A3) with 3 ms lines under each cytoplasm crossed with 5
restorers (SSG 59-3, UPMC 503, UPMC 512, PC 23 and Nizamabad forage line). A total of
45 hybrids were evaluated at 3 centres to study the effect of cytoplasm on yield and
quality of forage sorghum.

Effect of cytoplasm was not significant for major yield and quality parameters.

Hybrids based on A3 cytoplasm were found to be taller with more leaf length and leaf
breadth.

Brix percent was found to be significantly higher in the hybrids based on A3 cytoplasm.

Evaluation of SSG 59-3 improved through mutagenesis

Fifteen mutagenic derivatives of SSG 59-3 were evaluated for fodder yield and quality at
3 centres.

SSG 231 recorded 10% improvement in dry fodder yield over SSG 59-3

SSG 237 flowered 10 days earlier (58 days) to SSG 59-3.

Eight lines had protein more than SSG 59-3 (8.8 to 10.2%). Highest protein percent was
observed in SSG 231.

SSG 224 (9.7% protein and 47.5% IVDMD) and SSG 231 (10.2% protein and 50.7%
IVDMD) had high protein and IVDMD values.

Overall conclusions:

1.

2.

Follow
1.

2.

In IAVT (SC), the genotypes SPV 1852 showed better performance both for green and
dry fodder yields and per day productivity.

Based on data from 3 years, the single-cut varieties SPV 1852 and SPV 1846 performed
well for fodder yield and quality.

In IAVHT (MC), SPH 1626 was the best genotype both for fodder yield and quality,
followed by SPH 1627, and among initial entries, SPH 1658 had high protein yield and
better level of tolerance to shoot fly compared to the checks.

Seed yield trial shows that the single-cut varieties, SPV 1852 and SPV 1860 were found
to yield more grain compared to the checks, HC 308 and CSV 21F at all India level.

Under trait based program for forage sorghum, 92 single plant selections were made for
shoot fly, 21 for stem borer, 41 for quality and 33 for yield.

Cytoplasm had no significant effect on the major yield and quality parameters. However,
hybrids based on A3 cytoplasm had taller plants with more leaf length and breadth, and
high brix.

Evaluation of SSG mutagenic derivatives obtained from HAU, Hisar showed that SSG 256,
224 and 231 had high fodder yields compared to SSG 59-3. SSG 224 and SSG 231 had
high protein and IVDMD values compared to SSG 59-3.

up for 2010:

Promising genotypes from initial trials of both single-cut and multi-cut types will be
evaluated in the advanced trials during kharif 2010.

The single plant selections made under trait specific breeding program (92 for shoot fly
resistance, 21 for stem borer resistance, 41 for quality and 33 for yield improvement)
will be pooled and again distributed to different centers for making selections at their
end.

The promising germplasm and breeding lines identified with good quality attributes will
be utilized in the breeding program to enhance fodder quality

The SSG mutant derivatives will be evaluated again and the promising ones will be
registered with NBPGR
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Forage sorghum - Detailed report

During 2009-10 emphasis continued to be given on identification of genotypes with improved fodder yield and
quality. Six trials were conducted, 3 under multilocation trials and 3 under Co-ordinated forage sorghum
research. This year the advanced and initial trials were combined into one single trial both in single cut and
multicut sorghums. The improved genotypes were contributed by various SAUs, ICAR institutes and private
organizations for their evaluation at all India level under different eco-geographical regions. A new program on
trait based improvement of forage genotypes has been initiated during 2008 involving different centers working
on forage sorghum. The F, generation of those crosses were distributed to different centers and selections were
made. The performance of test genotypes was evaluated at all India level as well as in two zones.

Zone |: UP, Uttaranchal, Delhi, Gujarat, Rajasthan, Haryana, Punjab and Bihar
Zone II: Maharashtra, Madhya Pradesh, Andhra Pradesh, Karnataka and Tamil Nadu

Zone | is characterized by the areas where sorghum is utilized as fodder whereas Zone Il involves the states
where grain and dual purpose sorghums are mainly grown. During kharif 2009, following co-ordinated trials were
conducted over 19 locations. The trials conducted as per technical programme of kharif 2009 are listed below:

A. Multi-location trials
Trial 1; Initial and Advanced Varietal Trial on Single-cut forage Sorghum
Trial 2; Initial and Advanced Hybrid/Varietal Trial on Multi-cut forage Sorghum
Trial 3: Advanced Seed Yield Trial

B. Co-ordinated forage sorghum research
Trial 4: Screening and making selections in F, populations developed for specific traits
Trial 5: Effect of cytoplasm on the yield and quality of forage sorghum
Trial 6: Evaluation of SSG 59-3 improved through mutagenesis

The results of the above experiments are discussed below.

Single-cut forage sorghum

A trial comprising of 19 single-cut forage genotypes was conducted under initial and advanced single-cut forage
sorghum experiment (4 entries in second year of advanced trial, 2 in first year of advanced trial and 10 entries in
initial trial). These trials were sent to 18 locations out of which 17 locations conducted this trial. The trial was not
conducted at Parbhani. At Kovilpatti, sowings were taken up late during end of October 2009. Data from Rahuri
centre was received very late and data was not received from IGFRI, Jhansi. Hence data from 14 locations was
used for presenting the results. The genotypes were tested for their green fodder yield, dry fodder yield, per day
productivity, quality and resistance to important pests and diseases. The summary of performance of checks and
test entries is given in the table below (Table 1).

Table 1. Summary results of single-cut trial (Trial 1)

S. Traits GFY DFY GF/day DF/day | Protein% | PY (g/ha) IVDMD (%) DDM

No (g/ha) (g/ha) (g/ha) (g/ha) (g/ha)

1 | HC308 398.3 129.7 4.92 1.67 8.84 12.3 41.8 50.1

2 | CSV21F 384.5 119.9 4.81 155 8.45 9.7 45.2 425

3 | Mean 342.4 111.2 4.32 1.45 8.45 9.04 44.4 435

4 | Min. 296.9 84.8 3.80 112 7.91 6.45 418 321

5 | Max. 406.8 129.7 5.08 1.68 8.84 12.3 47.1 59.4

6 | CD(0.05) 432 18.4 0.56 0.24 0.67 3.04 6.18 6.28

7 | CV (%) 15.66 17.77 16.2 17.7 5.07 18.48 8.26 11.13

8 | Advanced lines Nil Nil Nil Nil Nil Nil Nil SPV 1852
signi. > check

9 | Advanced lines > SPV Nil SPV SPV Nil Nil Nil SPV 1846
best check 1852 1852 1852
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S. Traits GFY DFY GF/day DF/day Protein % | PY (g/ha) IVDMD (%) DDM

No (g/ha) (g/ha) (g/ha) (g/ha) (g/ha)

10 Initial lines Nil Nil Nil Nil Nil Nil Nil Nil
signi.> check

11 | Initial lines > Nil Nil Nil Nil Nil Nil SPV 2009, SPV Nil
best check 2002, SPV 2005,

SPV 2027, SPV
2004, SPV 2007

12 | Data from 14 14 14 14 5 5 5 5
locations (no)
13 | Loc. for national 12 9 12 9 5 4 5 3

average (no)

Initial and advanced varietal trial for single-cut forage sorghum

Breeding: The initial and advanced varietal trial for single cut forages was carried out with 19 genotypes including
two checks, HC 308 and CSV 21F. Out of them 4 were in second year of advanced testing (SPV 1846, SPV
1847, SPV 1851, SPV 1852), two were in first year of advanced testing (SPV 1855 and SPV 1860), and ten were
in initial testing (SPV 2002, SPV 2003, SPV 2004, SPV 2005, SPV 2006, SPV 2007, SPV 2008, SPV 2009, SPV
2010 and SPV 2027). SPV 2005 is a brown mid-rib line. The results of the trial are presented below (Tables 1.1
to 1.18)

Zone-l: Yield parameters

Green fodder yield SPV 1852 ranked 1%t for green fodder yield (433 g/ha) followed by HC 308 (426 g/ha). None
other entry could yield more than the checks, HC 308 and CSV 21F (390 g/ha) in Zone I. SPV 1852 and HC 308
were followed by SPV 1846 (371 g/ha) in the advanced entries and SPV 2007 (366 g/ha) among initial entries.

Dry fodder yield HC 308 ranked first for dry fodder yield (147 g/ha) in zone | followed by SPV 1852 (136 g/ha)
and the other check CSV 21F yielded 125 g/ha of dry fodder yield. The initial entries, SPV 2006 (128 g/ha) and
SPV 2008 (128 g/ha) were in the 4t and 5t positions for this trait.

Green fodder yield per day was reported to be more in SPV 1852 (5.25 g/ha) followed by HC 308 (5.16 g/ha) and
SPV 2006 (4.68 g/ha).

Dry fodder yield per day For dry fodder yield per day, HC 308 (1.86 g/ha) ranked first followed by SPV 2006 and
SPV 1852 (1.75 g/ha).

Phenology and morphological parameters
Days to 50% flowering ranged from 77 to 84 days. SPV 2002 was the earliest genotype in this zone.

Early vigour varied from 2 to 4. HC 308 and SPV 1855 had more vigour (4.0 score) compared to CSV 21F (3.0).

Plant height of the entries ranged from 206 to 256 cm, CSV 21F being the tallest. Among the advanced lines,
SPV 1852 (254 cm) and SPV 1855 (251 cm) were taller. Among the initial entries, SPV 2004 (249 c¢cm) and SPV
2003 (245 cm) were taller.

Leaf parameters did not vary much among the genotypes under study. Comparatively SPV 1852 had more
number of leaves, and SPV 2004 had longer leaves. Broader leaves were reported in SPV 1847 and SPV 1860.

Stem girth ranged from 3.2 cm to 3.8 cm. Thin stems were observed in HC 308, CSV 21F, SPV 1855 and SPV
2006 (3.2 cm).

High leaf-stem ratio was observed in SPV 2007 (0.31) followed by SPV 2010 (0.31) SPV 2002 (0.31). The
checks showed leaf-stem ratio of 0.29 (CSV 21F) and 0.22 (HC 308).

Zone-ll: Yield parameters

Green fodder yield In Zone II, SPV 1851 ranked first for green fodder yield (387 g/ha) followed by the check,
CSV 21F (373 g/ha) and SPV 2027 (366 g/ha). Among the advanced lines, SPV 1860 (363 g/ha) and SPV 1846
(363 g/ha) followed SPV 1851. Among the lines that are in the initial evaluation, SPV 2008 (362 g/ha) and SPV
2006 (357 g/ha) were good following SPV 2027.
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For Dry fodder yield SPV 1852 (116 g/ha) ranked first followed by SPV 1851 (115 g/ha). The checks yielded 109
g/ha (CSV 21F) and 96 g/ha (HC 308) of dry fodder in this zone. Among the initial entries, SPV 2004 (111 g/ha)
and SPV 2027 (107 g/ha) were yielding better.

Green fodder yield per day ranged from 4.03 to 5.12 g/ha. For this trait, CSV 21F (5.12 g/ha) was in the first rank
followed by SPV 1851 (4.99 g/ha) and SPV 1846 (4.95 g/ha). Among the initial entries, SPV 2008 (4.8 g/ha) was
the best followed by SPV 2006 (4.79¢/ha) for this trait.

For Dry fodder yield per day SPV 1852 (1.55 g/ha) was leading, followed by SPV 1851 (1.49 g/ha) and CSV 21F
(1.46 g/ha). SPV 2004 (1.44 g/ha) and SPV 2008 (1.37 g/ha) among the initial entries had high per day dry
fodder productivity.

Phenology and morphological parameters

Days to 50% flowering All the genotypes flowered earlier compared to zone |. It ranged from 66 to 84 days, the
earliest genotypes in this zone being SPV 1855 and SPV 2005. The checks HC 308 and CSV 21F flowered in 78
days.

Early vigour was observed to be more in SPV 1860 in this zone. All others were on par with each other.

Plant height in this zone varied from 182 to 283 cm. SPV 2027 was the tallest, followed by SPV 2004 (271 cm)
and SPV 2009 (269 cm).

Leaf parameters were observed to be good in SPV 2009 which had more number of longer leaves. For leaf width
SPV 1846 (7.2 cm) was the best genotype.

Stem girth ranged from 1.9 to 2.7 cm with thinner stems in SPV 1855 followed by CSV 21F (2.1 cm).

Leaf-stem ratio ranged from 0.27 to 0.36, and was higher in the varieties SPV 2010 (0.36 cm) and SPV 2004
(0.34 cm).

National level: Yield parameters

For Green fodder yield SPV 1852 ranked at the top (407 g/ha) at all India level with 6% improvement over CSV
21F (384 g/ha) and 2% over HC 308 (398 g/ha). None of the other advanced entries could out yield the checks.
In the initial entries the green fodder yield ranged from 297 g/ha (SPV 2005) to 361 g/ha (SPV 2007), and none
of them were superior to the checks.

For Dry fodder yield, SPV 1852 (130 g/ha) was the best among the advanced entries which yielded equal to that
of the check, HC 308 (130 g/ha). SPV 1852 recorded 8% increase over CSV 21F (120 g/ha). SPV 2008 (119
g/ha) was the best among initial entries for dry fodder yield, but none of the entries could yield better than the
checks.

Green fodder yield per day Per day green fodder productivity ranged from 3.80 to 5.08 g/ha. Highest per day
productivity was observed in SPV 1852 (5.08 g/ha) followed by HC 308 (4.9 g/ha) and CSV 21F (4.8 g/ha). No
other variety among advanced entries could produce more green fodder yield per day compared to the checks.
Among the initial varieties, SPV 2006 was the best (4.7 g/ha), but none could yield better than the checks.

Dry fodder yield per day was high in SPV 1852 (1.68 g/ha), followed by HC 308 (1.67 g/ha). Among the initial
entries, SPV 2006 (1.61 g/ha) yielded better than the check CSV 21F (1.55 g/ha). All other entries had low per
day dry fodder productivity compared to the checks.

Phenology and morphological parameters

Days to 50% flowering ranged from 74 - 84 days. SPV 2002 and SPV 1855 flowered earlier (74 days) compared
to other entries.

Early vigor was high in HC 308 (4.0), the rest being in the range of 2-3.
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Plant height ranged from 199 to 256 cm. SPV 2004 was the tallest followed by SPV 2027.

Leaf parameters Not much variation was observed among the varieties for number of leaves. SPV 2009 was
having longer leaves (82.6 cm) and SPV 1846 had wider leaves. Among advanced varieties, SPV 1851 was
having longer leaves (79.3 cm).

Stem girth ranged from 2.8 to 3.4 cm. Thin stems were observed in SPV 1855 and HC 308 (2.8 cm).

Leaf-stem ratio ranged from 0.25 to 0.33. SPV 2010 was the best genotype (ratio of 0.33) followed by SPV 2002
(0.32) among the genotypes studied.

Reaction to major pest and diseases

For Shoot fly resistance, SPV 1847 was found to be the best with deadheart percentage (DH%) of 38.7, followed
by SPV 1852 (39.6% DH) among the advanced entries. Both these had high level of resistance to shoot fly
compared to the checks, HC 308 (47.9%) and CSV 21F (44.1%). Among the initial entries, SPV 2002 was the
only one having better level of resistance (41.1% of DH) to shoot fly compared to the checks.

For Stem borer reaction, SPV 2004 (6.0% DH) recorded least percent of deadhearts followed by CSV 21F
(7.5%DH). Another check, HC 308 recorded 9.5% of stem borer deadhearts.

For leaf diseases SPV 1851, SPV 1855, SPV 2002, SPV 2006, SPV 2008 and SPV 2027 showed multiple
resistance, and were on par with the checks. .

Quality parameters: Sixteen genotypes along with two single-cut forage checks, HC 308 and CSV 21F, and
one local check were analyzed for quality for the samples of 5 locations (Tables 1.14 to 1.18).

Total soluble sugars ranged from 6.9% (SPV 1860) to 8.95% (SPV 2002). The checks, HC 308 and CSV 21F
have TSS of 8.33 and 7.62% respectively.

Brix varied from 6.9% (SPV 1855) to 9.7% (SPV 1846). SPV 1846 was followed by SPV 2005 (9.5%) and SPV
2009 (9.4%).

HCN content ranged from 61.0 (SPV 1852) to 142.0 (SPV 2002) ppm which is within the safe limit of <200ppm.

Protein percent varied from 7.91 (SPV 2005) to 8.84 percent (HC 308). Among the advanced entries, SPV 1860
had high protein (8.8%) followed by SPV 1851 (8.6%). Among the initial entries, SPV 2006 (8.8%) was the
highest followed SPV 2010 (8.4%).

Average protein yield (g/ha) varied from 6.45 g/ha (SPV 2005) to 12.3 g/ha (HC 308). Among the advanced
entries, SPV 1852 (11.9 g/ha) was the best for protein yield followed by SPV 1846 (10.3 g/ha). Among the initial
entries, SPV 2006 (10.1 g/ha) had high protein yield followed by SPV 2008 (9.34 g/ha). The check, CSV 21F
recorded 9.7 g/ha of protein yield.

[VDMD values ranged from 41.8 (HC 308) to 47.1% (SPV 2009). Six initial trial entries performed better than the
best check, CSV 21F (45.2%) for this trait. Among them, SPV 2009 had highest IVDMD (47.1%) followed by SPV
2002 (46.5%) and the brown midrib genotype, SPV 2005 (46.4%). All the advanced lines recorded IVDMD (43.3
to 44.5%) better than HC 308 (41.8%), but less than the other check, CSV 21F (45.2%). Among the advanced
lines, SPV 1847 was the best (44.5%) followed by SPV 1851 (44.1%).

Digestible dry matter (DDM) yield ranged from 32.1 g/ha (SPV 1851) to 59.4 g/ha (SPV 1852). SPV 1852 was
followed by SPV 1846 (52.9 g/ha) and HC 308 (50.0 g/ha). Among the initial entries, SPV 2027 (47.8 g/ha) had
high DDM yield followed by SPV 2008 (44.9 g/ha) and SPV 2010 (44.2 g/ha).

The promising single-cut genotypes in the trial are given in the table 2. The performance of promising genotypes
tested in All India Co-ordinated trials during last 2-3 years is presented in the following table 3:
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Table 2. Performance of promising single-cut sorghum genotypes in initial and advanced trial during

2009-10 (Entries- 19; Checks- 2; Locations: 12)

GFY/day | DFY/day DDM
GFY (g/ha) DFY (g/ha) (g/ha) (g/ha) PY (g/ha) (g/ha) SF SB | ALS | ZLS | LB RT

% % % %

+- +- +- +-

over | over over | over

HC | CSV HC | CSV
Entry R | 308 | 21F R | 308 21F R R R
Advanced entries
SPV 1852 407 |1 ]21 |58 130 | 2 | 01 | 81 5.08 168 | 1 | 119 |2 [594 |1 |396 | 11235 39 | 48 1.0
SPV 1846 368 |4 |-75 | -42 [ 119 |5 | -86 |-11 | 469 156 | 4 | 103 |3 [ 529 |2 |492 |78 |- - 5.3 1.0
Initial entries
SPV 2006 360 | 6|96 |63 | 118 |7 |88 |-13 | 472 |4 | 161 |3 |101 |4 |433 |10 | 462 | 104 | 35 32 |53 1.0
SPV 2007 361 | 5]-95|-62 |[116 |9 |-10 |32 | 458 |6 |[152 |9 |88 11 | 380 | 16 | 486 | 96 | 35 34 |50 1.0
SPV 2008 3B3 |7 |11 |81 |119 4 |-79 | 04 | 443 |7 | 155|6 |93 |7 |449|6 |[517 |116] 32 32 |52 1.0
Checks
HC 308 398 | 2 130 | 6 492 |2 | 167 |2 | 123 |1 | 500 |3 |[479 |95 |34 34 |37 1.0
CSV 21F 384 | 3 120 | 3 481 |3 | 155 |5 |97 |5 |425 |11 |441 |75 |37 35 [ 45 1.0
CD (5%) 43 18 0.56 0.24 3.04 6.28 22 |12 ns ns 0.9 0.3
CD (1%) 57 24 0.74 0.32 4.16 8.42 297 196 | ns ns 1.2 04
C.V. (%) 16 18 16 18 18 11 278 | 447 | 238 | 28.1 | 108 | 153

GFY- Green fodder yield, DFY- Dry fodder yield, PY- Protein yield; DDM- Digesible dry matter, SF- Shoot fly (% deadhearts), SB- Stem
borer (% deadhearts), ZLS- Zonate leaf spot, ALS- Anthracnose leaf spot, LB- Leaf Blight, RT- Rust (1-9 scale)

Table 3. Performance of promising single cut sorghum genotypes tested in AICSIP over last 3 years

Insect pests
Yield Quality DH (%) Diseases (score)
GFY/day | DFY/day
GFY (g/ha)| DFY (g/ha) (g/ha) (g/ha) PY (g/ha) [DDM(g/ha)| SF | SB | ZLS |ALS|GLS | SS
Entry  |Year R R R R R R

ISPV 1846 |2007* | 416 |3 | 161 | 4 | 538 |3 ] 202 [3| 75 |5]| 504 [4] 22 26 | 27 [20] 10|30
2008 386 | 1| 152 1 | 478 |1 178 |3] 74 |8]| 59 1 55 14 | 24 |66 13|27

2009 368 | 4] 119 | 5 | 469 | 5] 156 |4 103 |3 | 529 | 2| 492 |78 - - - -

Av 390 144 4.95 1.79 8.4 54.1 42.1 [159| 26 |43[ 12 |29

ISPV 1852|2006 359 | 2] 105 | 3 | 473 |4| 132 |5| 567 |4 465 |5 11 17125 ] - 11020
2007 288 [10] 114 | 9 | 3.60 (10| 141 |9 | 81 |4 409 |7 18 21 | 1.7 23] 10|20

2008 382 | 2] 149 | 2 45 |2 194 |1]| 78 |5| 54 |6 28 16 | 26 | 66| 1.3 | 27

2009 407 | 1] 130 | 2 | 508 |1 168 |1| 119 |2 ]| 594 [1 | 396 [112] 35 |39 - -

Av 359 131 4.39 1.68 9.27 51.4 285 [16.1| 26 |43] 30 |22

Checks
HC 308 2007 387 3] 139 | 6 | 499 |3 | 177 |7| 82 |3 467 [5]| 14 |15 | 2126|1020
2008 331 7] 137 3.88 | 8| 1.66 57 | 2] 38 | 13 |28[66|27]|17
2009 398 [2] 130 | 6 | 492 |2| 167 |2| 123 |1 | 500 |3 | 479 |95 |34 34| - | -
Av 372 135 4.60 17 9.77 51.7 333 [125|28 |42 (19|19
CSV21F  [2008 370 3] 145 | 3 | 431 |4| 18 |2| 77 |7| 54 | 7| 43 |14 |26|72|17]23
2009 384 [3] 120 | 3 | 481 |3 | 155 |5| 97 |5 425 11| 441 | 75|37 35| - | -
Av 377 133 4.56 1.67 8.7 48.3 43.6 |10.8/ 3.2 |54 17|23
GFY- Green fodder yield, DFY- Dry fodder yield, PY- Protein yield; DDM- Digesible dry matter, SF- Shoot fly (% deadhearts), SB- Stem
borer (% deadhearts), ZLS- Zonate leaf spot, ALS- Anthracnose leaf spot, GLS- Grey leaf spot, SS- Sooty stripe (1-9 scale)

o
~
o0
oo
)

Conclusions: The genotype, SPV 1852 performed well for green and dry fodder yields. For quality SPV 1852 and
SPV 1846 were promising. Among the initial entries none were found promising compared to the checks. Over
three years, SPV 1846 and SPV 1852 performed well for fodder yield and quality.

Multi-cut forage sorghum

A multi-cut forage trial comprising of two hybrids in second year of advancement (SPH 1626 and SPH 1627), one
hybrid in first year of advancement (SPH 1622), 5 in initial stage (SPH 1656, 1657, 1658, 1660 and SPH 1661),
and two varieties in initial testing (SPV 2001 and SPH 1659) was conducted. This trial was sent to 16 locations
out of which 14 locations conducted the trials. Trial was not conducted at Parbhani and Meerut. Data was
received very late from Rahuri and not received from IGFRI, Jhansi. Hence data from 12 locations was used for
this report. The genotypes were tested for their green fodder yield, dry fodder yield, per day productivity at
different cuts, quality and resistance to important pests and diseases.
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Table 4. Summary results of multi-cut trial

S. Traits GFY DFY GF/day DF/day Protein % PY IVDMD (%) DDM
No (g/ha) (g/ha) (g/ha) (g/ha) (g/ha) (g/ha)
1 SSG 59-3 574 159 4.58 1.66 7.93 13.6 47.2 101.5
2 CSH 20MF 617 157 4.74 171 7.84 13.8 47.6 118.9
3 | Mean 579 152 4.63 1.65 8.01 12.9 45.8 92.5
4 | Min. 486 128 37 143 7.6 10.6 45.0 86.6
5 | Max. 625 164 5.03 1.78 8.11 139 417 118.9
6 | CD(0.05) 66.4 19.7 0.63 0.26 0.84 3.09 3.73 39
7 | CV (%) 13.6 14.7 16.2 17 6.7 5.6 16.7
8 | Advanced lines Nil Nil Nil Nil Nil Nil Nil Nil

signi. > check
9 | Advanced lines SPH | SPH 1622, | SPH 1622, | SPH 1626, SPH 1627, SPH Nil Nil
> best check 1626 SPH 1626, | SPH 1626, | SPH 1622, SPH 1626, 1626
SPH 1627 | SPH 1627 SPH 1627 SPH 1622
10 | Initial lines Nil Nil Nil Nil Nil Nil Nil Nil
signi.> check
11 | Initial lines > Nil SPH 1658 | SPH 1656, | SPH 1660 SPH 1657, SPH SPH 1659 Nil
best check SPH 1658 SPH 1660, 1658 (Var)
SPH 1661,
SPH 1658,
SPH 1656.
SPH 1659
(Var)
12 | Data from 12 12 12 12 7 7 6 6
locations (no)
13 | Loc. for national 11 10 11 9 7 7 6 5
average (no)

Initial and advanced varietal & hybrid trial for multi-cut forage sorghum
Breeding: The initial and advanced varietal and hybrid trial for multi cut forages was carried out with 13
genotypes including 9 hybrids (3 in advanced evaluation, 5 in initial evaluation and one check) and 3 varieties (2
in initial evaluation and one check). One multi-cut variety SSG 59-3 and hybrid, CSH 20MF were included as
checks for this experiment. The results of the trial are presented below (Tables 2.1 to 2.34).

Zone-l: Yield parameters

Green fodder yield SPH 1622 ranked first for total green fodder yield from different cuts (667 g/ha), followed by
SPH 1626 (665 g/ha) among the advanced entries. The check, CSH 20MF, yielded 653 g/ha of green fodder
yield in this zone. Among the initial hybrids, SPH 1658 (656 g/ha) yielded better than the check hybrid. Among
the varieties, none could outyield the check, SSG 59-3 which yielded 610 g/ha green fodder over 3 cuts.

Dry fodder yield All the three advanced entries performed better than the check, CSH 20MF. SPH 1622 ranked
first for dry fodder yield from three cuts (178 g/ha), where CSH 20MF recorded 164 g/ha of dry fodder over 3
cuts. Among the initial entries, SPH 1658 (171 g/ha) and SPH 1660 (167 g/ha) performed better than the check.
Among the varieties, none were found to be better than SSG 59-3 (166 g/ha).

Green fodder yield per day was also reported to be more in SPH 1622 (5.89 g/ha) over all the cuttings, followed
by SPH 1626 (5.69 g/ha) and SPH 1627 (5.42 g/ha), where CSH 20 MF recorded 5.28 g/ha of green fodder yield
per day. Among the initial entries, SPH 1658 (5.41 g/ha), SPH 1656 (5.4 g/ha) and SPH 1660 (5.36 g/ha)
recorded better per day green fodder productivity compared to CSH 20MF. None of the varieties could perform
better than SSG 59-3 (5.2 g/ha) in this zone.

Dry fodder vyield per day SPH 1627 produced the highest dry fodder yield per day (1.97 g/ha) on average,
followed by SPH 1622 (1.93 g/ha) and SPH 1626 (1.92 g/ha). CSH 20MF recorded 1.83 g/ha of dry fodder yield
per day. Among the initial entries, SPH 1660 and SPH 1658 (1.91 g/ha) were better than CSH 20 MF for this
trait. SSG 59-3 had better per day dry fodder yield (1.77 g/ha) compared to the test varieties.
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Phenology and morphological parameters
Days to 50% flowering ranged from 65 to 83 days, SPH 1658 being the earliest of all in this zone. Both the
varieties flowered later when compared to SSG 59-3.

Early vigour was found to be high in SPH 1658 (3.75) followed by SPH 1627 (3.67), CSH 20MF had vigour of
3.33.

Plant height SPH 1627 was the tallest (248 cm) among the test entries, followed by SPH 1657 (246 c¢m). The
check hybrid, CSH 20MF was 214 cm tall. Both the varieties tested were shorter than SSG 59-3 (229 cm).

Leaf parameters were found to be good in SPH 1626 which had long (85 c¢cm) and wide (7.65 cm) leaves.
Number of leaves were more in SPH 1658 (14.3) followed by SPH 1626 (14.2).

Stem girth varied from 3.1 cm to 4.38 cm. SSG 59-3 had thin stems (3.1 cms) followed by SPV 2001 (3.3 cm).

Number of tillers was high in all the varieties compared to the hybrids. Highest number of tillers was observed in
SSG 59-3 (3.67) followed by SPV 2001 (3.33).

High leaf-stem ratio was observed in CSH 20MF (0.34) followed SPH 1622 and SPH 1626 (0.33).

Zone-ll: Yield parameters

Green fodder yield SPH 1626 produced highest green fodder yield across all the cuts (555 g/ha) among the
advanced entries in zone I, where CSH 20MF had given 554 g/ha of green fodder yield. Among the initial
hybrids, SPH 1656 was the best with 573 g/ha of green fodder. None of the varieties had better fodder yield
compared to SSG 59-3 (512 g/ha).

Dry fodder yield in zone Il was found to be highest in SPH 1626 (143 g/ha). None of the initial entries were found
to be better than the checks, CSH 20 MF (141 g/ha) and SSG 59-3 (141 g/ha) in this zone.

Green fodder yield per day ranged from 3.07 to 3.88 g/ha, the highest being in SPH 1656. None of the advanced
entries were better than the check, CSH 20MF (3.78 g/ha). Among the initial hybrid entries, SPH 1656 (3.88
g/ha) was the best, followed by SPH 1658 (3.79 g/ha). None of the varieties were better than SSG 59-3 (3.5
g/ha) for this trait.

Dry fodder yield per day was high in SPH 1626 (1.51 g/ha), followed by CSH 20MF (1.48 g/ha). None of the initial
entries were better than the checks, CSH 20MF and SSG 59-3 (1.43 g/ha) for dry fodder yield per day in this
zone.

Phenology and morphological parameters

Days to 50% flowering All the genotypes flowered earlier compared to zone . It ranged from 56 to 60 days. SPH
1658 and SPH 1660 were the earliest to flower (56 days), followed by SPH 1661 (57 days).

Early vigour was observed to be more in SPH 1656, SPH 1658 and SPH 1661 (3.67) in this zone.

Plant height ranged from 228 to 271 cm in this zone. SPH 1657 was the tallest, followed by SPH 1627 (264 cm),
SPV 2001 (259 cm) and SPH 1656 (258 cm).

Leaf parameters were observed to be good in SPH 1626 and SPH 1627 among advanced lines which had more
number of leaves that were long and broad. SPH 1656 and SPH 1657 among initial entries had long and broad
leaves.

Number of tillers was found to be more in SSG 59-3 (3.0) among all the entries.

Leaf-stem ratio ranged from 0.15 to 0.22 and was higher in SPH 1622 (0.22) and SSG 59-3 (0.21).
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National level: Yield parameters

Green fodder yield Only the hybrid SPH 1626 (625 g/ha) recorded some improvement in green fodder yield over
the check, CSH 20MF (617 g/ha) at all India level. None of the other hybrids or varieties could out yield the
respective checks, CSH 20MF or SSG 59-3 (574 g/ha) for green fodder yield at all India level.

Dry fodder yield ranged from 128 to 164 g/ha at all India level. SPH 1622 ranked first for dry fodder yield (164
g/ha) with 4.5% improvement over CSH 20MF (157 g/ha). SPH 1626 was in second rank (163 g/ha). None of the
initial entries were better than the checks, CSH 20MF and SSG 59-3 (159 g/ha).

Green fodder yield per day On average SPH 1622 (5.03 g/ha) was the best genotype for per day productivity of
green fodder across different cuts with 6% improvement over CSH 20MF (4.74 g/ha). SPH 1626 (4.98 g/ha)
occupied second place. Among the initial hybrids, SPH 1656 (4.85 g/ha) and SPH 1658 (4.82 g/ha) were better
than CSH 20MF. None of the varieties were better than SSG 59-3 for this trait.

Dry fodder yield per day was high in SPH 1626 (1.78 g/ha) and SPH 1622 (1.75 g/ha). The check, CSH 20 MF
recorded 1.71 g/ha of dry fodder yield per day. Among the initial entries, SPH 1660 (1.73 g/ha) produced more
dry fodder per day compared to the check. None of the varieties were better than SSG 59-3 for this trait.

Phenology and morphological parameters
Days to 50% flowering ranged from 61 - 66 days. SPH 1658 and SPH 1660 were the earliest to flower among all
the genotypes.

Early vigour ranged from 2.47 to 3.73. SPH 1658 showed highest vigour, followed by SPH 1627 (3.53) and SPH
1657 (3.33).

Plant height ranged from 216 to 253 cm. SPH 1657 was the tallest followed by SPH 1627 (252 cm) and SPH
1660 (245 cm).

Leaf parameters Among advanced entries, SPH 1626 was the best genotype with more leaves (13). For leaf
length and width also, it was the best genotype (84.8 ¢cm long and 7.18 cm wide). Among initial hybrids, SPH
1658 had high number of leaves (12.9). SPH 1656 had longer leaves (84.2 cm) and SPH 1660 had wider leaves
(6.5 cm).

Stem girth ranged from 2.74 to 3.67 cm. SSG 59-3 (2.74 cm) was found to have thin stems followed by SPV
2001 (2.89 cm).

Number of tillers was found to be high in SSG 59-3 (3.67) followed by SPV 2001 (3.33) and SPH 1659 (2.67). All
the hybrids were onpar with each other for the number of tillers.

For leaf-stem ratio, SPH 1622 was the best genotype (ratio of 0.31) followed by CSH 20 MF and SPH 1626 (0.3).

Reaction to major pests and diseases

Shoot fly reaction of multi-cut genotypes showed that the hybrid, SPH 1658 recorded lowest deadhearts (46.5%
DH) where as CSH 20MF recorded 53.4% DH. Among varieties, SPV 2001 was having better shoot fly tolerance
(47.2% DH).

Stem borer incidence was found to be less in general, and ranged from 6.5 to 13.5% of stem borer deadhearts.
Lowest deadheart percentage was observed in the variety, SPV 2001 and CSH 20MF.

For leaf diseases all the genotypes were observed to be on par with the checks. SPH 1656 was good with better
level of resistance to zonate leaf spot, anthracnose, leaf blight, target leaf spot and rust.

Quality parameters

Total soluble sugars were high in the check, CSH 20MF (7.1%). Among the test entries, SPH 1658 (6.7%), SPH
1627 (6.3%) and SPH 1626 (6.1%) were having high total soluble sugars.
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HCN of all the entries is with in the safe limit ranging from 80 to 152 ppm, the lowest value being in SPH 1627
(80 ppm).

Protein percent ranged from 7.6 to 8.11%, the highest being in SPH 1627, followed by SPH 1657 (8.1%). The
checks SSG 59-3 and CSH 20MF recorded 7.9 and 7.8% of protein respectively. Among the varieties, SPH 1659
had high protein of 8.08%.

Average protein yield over two cuts was high in SPH 1658 (13.9 g/ha), followed by SPH 1626 (13.8 g/ha). The
hybrid check, CSH 20MF had 13.8 g/ha of protein. None of the varieties were better than SSG 59-3 (13.6 g/ha)
for protein yield.

[VDMD values ranged from 43.8 to 47.7%. The variety SPH 1659 had the highest IVDMD value (47.7%) which is
better than the check, SSG 59-3 (47.2%). None of the hybrids had better IVDMD compared to the hybrid check,
CSH 20MF (47.6%).

Total digestible dry matter (DDM) over two cuts was highest in the check, CSH 20MF (119 g/ha) followed by SPH
1661 (107 g/ha). Among the advanced entries, SPH 1626 with DDM of 105 g/ha was the best.

The promising multi-cut genotypes tested during kharif 2009 are given in table 5 and the genotypes which
performed well during the last 2-3 years are given in table 6.

Table 5. Performance of promising multi-cut sorghum genotypes in initial and advanced trial during
2009-10 (Entries- 13; Checks- 2; Locations: 12)

GFY/day DFY/day DDM
GFY (g/ha) DFY (g/ha) (g/ha) (g/ha) PY (g/ha) (g/ha) SF SB | ALS | ZLS | LB RT

% %

+- % +/- +- % +/-

over | over over | over

SSG | CSH SSG | CSH
Entry R | 59-3 | 20MF R | 59-3 | 20MF R R R R
Advanced entries
SPH 1626 625 | 1 | 88 1.3 164 | 2 | 3.1 3.9 498 | 2 | 178 |1 | 138 | 2 105 | 3 [ 508 |88 |30 2.9 4.7 1.0
SPH 1627 583 | 6 | 1.6 5.5 158 | 5 | -03 | 05 475 |5 [ 173 |4 [ 136 |5 1010 | 5 |52 83 | 30 2.7 4.7 1.0
SPH 1622 606 | 4 | 55 -1.9 164 | 1 |37 45 503 [1 | 1752 | 133 |7 |9 11 [ 473199 | 25 24 | 48 1.0
Initial entries
SPH 1656 605 | 5 | 53 2.0 151 | 8 | -50 | -43 485 |3 | 169 |7 | 126 | 11 [ 99 |9 | 600 | 107 | 2.7 2.2 5.3 1.0
SPH 1658 613 | 3 | 6.7 0.7 160 | 3 | 0.7 15 482 |4 | 171 |6 | 139 |1 [ 975 |7 | 465 |78 |24 25 4.8 1.0
SPH 1660 577 | 7 105 6.5 156 | 7 | -15 | -07 47117 | 173 |3 | 1356 |90 |6 |578|80 |32 2.7 5.2 1.0
Checks
CSH 20MF 617 | 2 157 | 6 47416 | 171 |5 |138]3 119 |1 [ 534 |65 |34 3.0 5.0 1.0
SSG 59-3 574 | 9 159 | 4 458 | 10 | 166 | 8 | 136 | 4 | 102 | 4 | 486 | 135 | 37 2.7 4.3 1.0
CD (5%) 66.4 19.7 0.63 0.26 3.09 39 103 |64 | ns 1.9 1.2 0.2
CD (1%) 87.7 26.1 0.83 0.35 4.15 54.7 138 | 87 | ns ns 17 0.3
C.V. (%) 13.6 14.7 16.2 17 16.7 119 | 42 283 | 29 15 9.1

GFY- Green fodder yield, DFY- Dry fodder yield, PY- Protein yield; DDM- Digesible dry matter, DH- deadhearts, SF- Shoot fly, SB- Stem
borer, ZLS- Zonate leaf spot, ALS- Anthracnose leaf spot, LB-Leaf Blight, RT- Rust

Table 6. Performance of promising multi cut sorghum genotypes tested in AICSIP over last 3 years

Insect pests DH
Yield Quality (%) Diseases (score)
GFY/day | DFY/day
GFY (g/ha)| DFY (g/ha) (g/ha (g/ha) PY (g/ha) | DDM (g/ha) | SF SB |ZLS |ALS|GLS | SS
Entry  |Year R R R R R

SPH 1626  |2007* 711 | 1| 183 1 | 661 [1] 167 [1]179 1] 127 | 1 16 22 | 21]18] - |20
2008 789 | 1| 197 1 [ 563 [1] 158 [3]119|1][806]| 1 51 13 [21]23]10]20

2009 625 | 1| 164 2 | 498 [2] 178 |[1]138 | 2] 105 | 3 | 508 88 |30]29]| - -

Av 708 181 5.74 1.68 145 104 393 | 146 |24 (23] 10|20

SPH 1627  |2007* 628 | 3| 164 | 3 | 594 | 3| 152 [3]141 3|99 | 3 | 179 | 199 |242]|178] - [1.00
2008 734 | 2| 193 2 | 533 |2] 16 [2]|105|5| 70 | 4 | 567 | 13.7 |2.27|3.16| 2.33 | 2.00

2009 583 | 6 | 158 5 | 475 | 5| 173 [4| 136 |5] 101 | 5 52 83 |30]|27]| - -

Av. 648 172 5.34 1.62 12.7 90.3 422 | 140 | 26 | 2.6 |233]150
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Insect pests DH
Yield Quality (%) Diseases (score)
GFY/day | DFY/day
GFY (g/ha)| DFY (g/ha) (g/ha (g/ha) PY (g/ha) | DDM (g/ha) | SF SB |ZLS |ALS|GLS | SS
Entry  |Year R R R R

SPH 1622 |2008* 684 | 3| 184 | 2 | 494 | 3| 140 [3]109 |4 |916| 2 | 575 | 115 |205[23| 12 |25
2009 606 | 4| 164 | 1 | 503 1] 175 [2] 133 |7 | 90 |11 | 473 99 | 25|24 - -
Av 645 174 4.98 1.58 12.1 90.8 524 | 107 | 23 [24] 12|25

Checks
CSH 20MF {2007 793 | 2] 219 | 1 | 631 |[1] 146 |1]141 3931 3 13 19.4 |2.08]2.00| 1.00 | 3.00
2008 718 | 3 183 4 518 |4 152 |4 106 |4 |715| 3 58 16 21 119] 13|27
2009 617 [ 2| 157 | 6 | 474 |6 171 |5[ 138 |3 | 119 | 1 | 534 65 |[34[30] - -
Av 709 186 5.41 1.56 12.8 94.5 415 | 140 | 25 [23] 12 [2.85
SSG 59-3  |2007 685 [ 6| 191 | 6 | 536 |6 118 |6 | 125 |7 |727 | 7 12 139 | 25[21)| 40|10
2008 680 [ 5| 176 | 5 | 504 |5 147 |5[ 100 |6 | 670 | 6 48 13 [ 21 (29|40 |13
2009 574 | 9| 159 | 4 | 458 |10| 166 |8 | 136 |4 | 102 | 4 | 486 | 135 |37 |27 | - -
Av 646 175 4.99 1.44 12.0 80.6 36.2 | 135 |2.8|2.6]| 40 |115

Conclusions: SPH 1626 was the best genotype for both fodder yield and quality, followed by SPH 1627. None of
the varieties could out yield SSG 59-3.

Advanced seed yield trial

The seed yield trial was taken up at 4 locations to understand the seed production ability of the varieties in
advanced trials of single-cut sorghum. There were 8 entries including the checks, CSV 21F and HC 308. Data
was recorded on grain yield, dry fodder yield, days to 50% flowering, days to maturity, plant height and early
vigour (Tables 3.1 to 3.4). The results are discussed below.

Zone-l:_Grain yield of the entries in this zone ranged from 2.4 g/ha to 19.7 g/ha. The variety, SPV 1851 yielded
consistently low in all the three locations of zone I. Highest grain yield was reported in SPV 1852 (19.7 g/ha)
followed by SPV 1860 (16.8 g/ha). CSV 21F and HC 308 yielded 14.3 and 16.8 g/ha of grain respectively.

Dry fodder yield ranged from 127 g/ha to 195 g/ha in this zone. Highest dry fodder yield was recorded in SPV
1855 (195 g/ha) followed by SPV 1852 (194 g/ha).

Days to flower range from 71 (SPV 1852) to 81 (SPV 1847) in this experiment

Days to maturity ranged from 115 to 125 days. CSV 21F matured earlier to all (115 days), followed by SPV 1852
(116 days).

Zone-ll: Grain yield varied from 7.1 to 17.8 g/ha. Highest grain yield was observed in HC 308 (17.8 g/ha)
followed by SPV 1846 (17.0 g/ha) and SPV 1760 (15.8 g/ha).

Dry fodder yield in this zone ranged from 79.1 g/ha (HC 308) to 138 g/ha (SPV 1851). SPV 1851 was followed by
SPV 1847 (117 g/ha) for dry fodder yield in this zone.

Days to flower in this zone ranged from 56 to 64 days, the earliest being CSV 21F followed by SPV 1846, SPV
1852 and HC 308.

Days to maturity SPV 1847 was the earliest to mature in 100 days in this zone. The maturity ranged from 100 to
107 days in this zone

National: Grain yield ranged from 2.42 to 19.7 g/ha. Two test varieties were observed to yield more grain than
the best check, HC 308 (16.7 g/ha) and five varieties yielded more than CSV 21F (14.3 g/ha). The variety SPV
1852 (19.7 g/ha) was the highest grain yielder, followed by SPV 1860 (16.8 g/ha).

Dry fodder yield at all India level varied from 119 g/ha to 169 g/ha, the highest being in SPV 1855, followed by
SPV 1852 (168 g/ha). CSV 21F and HC 308 yielded 160 g/ha and 143 g/ha of dry fodder in this trial.
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Days to flower ranged from 64 to 73 days at all India level. CSV 21F was the earliest to flower in 64 days.

Days to maturity ranged from 112-119 days, with CSV 21F as the earliest to mature followed by SPV 1852 (113
days)

Conclusions: The single-cut varieties, SPV 1852 and SPV 1860 were found to yield more grain compared to the
checks at all India level.

Screening and making selections in F2 populations developed for specific traits

Breeding program for trait based improvement of forage sorghum genotypes for quality and resistances had
been initiated during kharif 2008. The crosses were made under this program by different AICSIP centers. The F,
of these crosses were distributed to different centres during kharif 2009 and the following selections were made
(Table 7). The selected lines will be pooled and the F; progeny will be grown at different centres during kharif

2010.
Table 7. Selections made from F2 populations for different traits

S Cross Trait Centres distributed No. of selections
No. made
1 ICSV 705 x UPMC 503 Shoot fly Udaipur, Ludhiana 17
2 IS 2122 x UPMC 503 Shoot fly Udaipur, Ludhiana, Coimbatore 22
3 UPMC 503 x IS 2122 Shoot fly Udaipur, Ludhiana, Coimbatore 23
4 UPMC 512 x ICSR 705 Shoot fly Deesa, DSR 10
5 UPMC 503 x IS 18551 Shoot fly Deesa, DSR, Coimbatore 19
6 HC 308 x IS 18551 Shoot fly Deesa, DSR, Coimbatore 11
7 ICSR 31 x PC 23 Leaf diseases Udaipur, Pantnagar -
8 ICSV 700 x HC 136 Stem borer Surat Selections  could
9 HC 136 x ICSV 93046 Stem borer Surat not be made
10 | HJ 513 xICSV 93046 Stem borer Surat because of
11 | SSG9xICSV 93046 Stem horer Surat continuous ~ water
12 | HI513xICSV 700 Stem borer Surat logging in the field.
13 | SSG9xICSV 700 Stem horer Surat
14 SGL 87 x ICSV 700 Stem borer Surat
15 | ICSV 93046 x HC 136 Stem borer Hisar 2
16 | ICSV 93046 x HJ 513 Stem borer Hisar 1
17 ICSV 700 x HC 171 Stem borer Hisar 1
18 | ICSV 700 x HJ 513 Stem borer Hisar 1
19 | HC 171 x ICSV 93046 Stem borer Hisar 1
20 | S541xICSV 93046 Stem horer Hisar 1
21 | SGL 87 x ICSV 93046 Stem borer Hisar 2
22 | ICSV 700 x S 541 Stem borer Deesa 1
23 HC 171 x ICSV 700 Stem borer Deesa 3
24 S 541 x ICSV 700 Stem borer Deesa 8
25 | EC 582506 x PANTCHARI 3 Quality Pantnagar, Coimbatore 14
26 | PANTCHARI 4 x EC 582508 Quality Pantnagar -
27 | EC 582506 x UP Chari Quality Hisar, Pantnagar 15
28 PANT CHARI 4 x EC 582510 Quality Hisar, Pantnagar, Coimbatore 12
29 | HC 308 x UPMC 503 R line improvement | Ludhiana, Coimbatore 23
30 | HC 308 x UPMC 512 R line improvement | Ludhiana 10

Effect of cytoplasm on the yield and quality of forage sorghum

An experiment was conducted at 4 centres (Pantnagar, Hisar, Ludhiana and DSR) to see the effect of cytoplasm
on the forage yield and quality at 4 centres. 3 ms lines under each cytoplasm (A1, A2 and A3 cytoplasms) were
selected for the study. Each ms was crossed with 5 R lines (SSG 59-3, UPMC 503, UPMC 512, PC 23 and
Nizamabad forage sorghum). Hence 15 hybrids in each cytoplasm coming to a total of 45 hybrids were used in
the study. At each centre the experiment was conducted in RCBD with 3 replications. Data was recorded on
green and dry fodder yield per 5 plants, days to flower, early vigour, number of tillers, leaf parameters, and
quality traits like protein, digestibility and HCN content. Data of Ludhiana could not be included in the analysis
since complete data was not available. The results show that the effect of cytoplasm was significant on early
vigour, days to flower, tiller number, leaf parameters, plant height and quality traits like brix and HCN (Table 8).
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Table 8. Effect of cytoplasm on fodder yield and quality

Trait Al cytoplasm A2 cytoplasm A3cytoplasm CD
GFY (kg/5 plants) 1.65 1.68 1.69 ns
DFY (kg/5 pl) 0.46 0.43 0.48 ns
Early vigour 312 3.04 3.29 *
Days to flower 66.6 68.5 67.2 *
No. of tillers 2.07 1.95 191 *
No. of leaves/pl 13.99 14.52 14.23 ns
Leaf length (cm) 76.3 78.0 81.3 **
Leaf breadth (cm) 6.03 6.13 6.42 **
Stem wit/pl (cm) 256.2 248.4 267.7 ns
Stem girth (cm) 2.59 2.46 2.58 *
Plant height (cm) 248.8 235.6 252.6 *
Leaf:stem ratio 0.26 0.27 0.26 ns
HCN 88.2 100.7 104.8 *
Brix 9.23 9.92 10.37 *
Protein % 9.01 8.86 8.69 ns
Protein yield (kg/5 pl) 0.04 0.04 0.04 ns
IVDMD % 48.1 47.2 48.3 ns
DDM (ka/5pl) 0.23 0.21 0.24 ns

Conclusions: For major yield and quality parameters cytoplasm had no significant effect. Hybrids based on Al
were found to be early. Plant height and leaf parameters like leaf length and breadth, and brix percent were
better in A3 cytoplasm.

Evaluation of SSG 59-3 improved through mutagenesis

Fifteen mutagenic derivatives of SSG 59-3 were evaluated for fodder yield and quality at 3 centres, Hisar,
Pantnagar and DSR, to see the variability in the material and to identify better lines compared to SSG 59-3. For
green fodder yield, none of the lines yielded more than SSG 59-3. SSG 256 and SSG 227 yielded onpar with
SSG 59-3 (Table 9). For dry fodder yield, SSG 231, SSG 224 and SSG 256 recorded 9.6%, 2.5% and 1.5%
improvement over SSG 59-3 respectively. The line SSG 237 flowered 10 days earlier to SSG 59-3.

Table 9. Performance of mutagenic derivatives of SSG 59-3 for fodder yield

GFY/plot DFY/plot DF | Plantht | No.of
Hisar | Pantnagar | DSR | Average | Hisar Pantnagar | DSR Average tillers
SSG 224 8.00 27.33 16.22 17.18 2.40 5.11 7.21 4.93 82 295.2 3.90
SSG 225 6.87 31.99 1152 | 16.79 2.06 7.49 3.79 4.45 73 257.9 5.02
SSG 226 5.90 20.99 17.28 | 14.72 1.80 5.64 6.64 4.69 81 285.1 4.67
SSG 227 7.23 36.66 12.19 | 18.70 2.16 6.76 3.30 4.07 82 269.2 4.98
SSG 231 7.10 18.99 26.88 | 17.66 2.06 3.61 10.15 5.27 83 262.7 4.13
SSG 232 5.63 25.33 9.984 | 13.65 1.75 5.66 3.93 3.78 70 279.2 5.23
SSG 233 5.20 20.66 - 12.93 1.58 4.19 - 2.89 232.3 5.17
SSG 234 7.23 26.67 8.448 | 1412 2.15 5.90 322 3.76 80 238.0 5.92
SSG 236 7.53 28.32 1344 | 16.43 2.32 5.95 6.08 4.78 82 277.8 4.82
SSG 237 6.53 24.33 5.664 | 12.18 1.98 5.24 1.53 2.92 58 233.8 447
SSG 241 7.37 20.99 9.6 12.65 2.24 4.88 433 3.82 70 253.6 393
SSG 244 7.67 23 9.6 13.42 2.31 4.28 5.19 393 72 286.0 4.85
SSG 253 5.90 22.99 10.18 | 13.02 1.88 4.05 6.00 3.98 69 264.2 4.93
SSG 256 5.80 28.33 24 19.38 1.78 5.48 7.35 4.87 83 278.2 4.43
SSG 260 7.53 25.32 1142 | 14.76 2.28 5.14 2.33 3.25 68 244.4 5.27
SSG59-3 | 883 39.99 1248 | 20.43 2.47 9.00 2.96 481 68 290.9 5.93
Mean 6.90 26.368 | 13.26 | 1551 2.08 9.92 5.14 571 747 | 266.7 4.85
C.V. 5.9343 | 10.928 4.82 10.63 2.04 19.2
S.E. 0.2363 | 14222 1.48 0.06 0.292 0.76 1.98 334 0.45
C.D.5% 0.6824 | 4.1076 0.17 0.843 - 9.66 1.30
C.D.1% 0.9188 | 5.5311 0.22 1.135 - 13.01 1.75
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SSG 224 and SSG 236 were having better leaf parameters like more number of leaves, long and broad leaves
etc. compared to SSG 59-3 (Table ). All the lines had HCN content within the safe limit of 200ppm, with least
being in SSG 226 (64 ppm) followed by SSG 227 (68 ppm) and SSG 231 (73 ppm). Eight lines had protein more
than SSG 59-3, the highest being in SSG 231 (10.2%), followed by SSG 237 (9.8%) and SSG 224 (9.7%). High
[VDMD was observed in SSG 226 (51.6%) followed by 50.7% in SSG 231, 49.4% in SSG 237 and 48.6% in SSG
260.

Table 10. Performance of mutagenic derivatives of SSG 59-3 for leaf parameters and fodder quality

No. of leaves Leaf length Leaf bredth | Leaf:stemratio | Stem girth HCN Protein% | IVDMD
SSG 224 13.97 79.62 5.18 0.13 2.92 76.09 9.671 47.51
SSG 225 10.87 76.76 5.38 0.15 2.40 74.32 9.144 47.56
SSG 226 10.43 70.11 432 0.44 2.04 64.05 9.114 51.57
SSG 227 12.77 79.84 4.93 0.33 2.48 68.45 9.199 48.87
SSG 231 11.63 78.93 5.89 0.20 2.76 73.58 10.22 50.65
SSG 232 9.93 7753 5.44 0.19 2.44 79.09 9.198 47.00
SSG 233 13.00 86.17 4.65 0.25 2.87 106.34 5.93 -
SSG 234 10.13 74.22 4.60 0.14 2.27 114.07 6.813 48.38
SSG 236 13.03 80.02 5.48 0.29 2.03 91.85 8.05 47.75
SSG 237 9.47 70.24 477 0.43 2.12 96.60 9.83 49.41
SSG 241 11.67 7213 5.39 0.25 2.70 88.05 7.713 47.30
SSG 244 12.03 81.62 5.59 0.17 2.71 93.21 6.75 41.26
SSG 253 12.47 71.80 5.50 0.13 2.24 106.87 8.855 47.51
SSG 256 12.00 82.13 5.45 0.22 2.52 85.95 8.193 46.95
SSG 260 11.60 80.91 6.30 0.19 2.34 82.57 9.333 48.59
SSG 59-3 12.70 7771 4.62 0.13 2.06 90.05 8.72 46.06
Mean 11.68 77.10 5.23 0.23 2.40 86.95 8.71 47.76
C.V. 11.70 4.65 13.33 5.73 6.06 1321 4.53 -
S.E. 0.81 2.09 0.43 0.01 0.15 6.63 0.16 0.60
C.D. 5% - 6.04 1.23 0.02 0.43 19.16 0.47 -
CD. 1% - 8.14 1.66 0.03 0.58 25.79 0.63

Conclusion: SSG 256, 224 and 231 were having better fodder yield compared to SSG 59-3. SSG 224 and 231
had high protein and IVDMD values also. SSG 226, 237 and 260 had better quality compared to SSG 59-3.

Overall conclusions

1. InIAVT (SC), the genotypes SPV 1852 showed better performance both for green and dry fodder yields
and per day productivity.

2. Based on data from 3 years, the single-cut varieties SPV 1852 and SPV 1846 performed well for fodder
yield and quality.

3. In IAVHT (MC), SPH 1626 was the best genotype both for fodder yield and quality, followed by SPH
1627, and among initial entries, SPH 1658 had high protein yield and better level of tolerance to shoot
fly compared to the checks.

4. Seed yield trial shows that the single-cut varieties, SPV 1852 and SPV 1860 were found to yield more
grain compared to the checks, HC 308 and CSV 21F at all India level.

5. Under trait based program for forage sorghum,  single plant selections were made for shoot fly,
for stem borer, and for quality..

6. Studies on the effect of cytoplasm on yield and quality of forage sorghum indicated that cytoplasm had
no significant effect on the major yield and quality parameters. Hybrids based on A3 cytoplasm had
taller plants with more leaf length and breadth, and high brix.

7. Evaluation of SSG mutagenic derivatives showed that SSG 256, 224 and 231 had high fodder yields
compared to SSG 59-3. SSG 224 and SSG 231 had high protein and IVDMD values compared to SSG
59-3.

Shortfalls

1. The suggested plot size was not taken up by many of the centres
2. Some centres had sent the data very late.
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Follow-up for Kharif 2010

1. Promising genotypes from initial trials of both single-cut and multi-cut types will be evaluated in the
advanced trials during kharif 2010.

2. The single plant selections made under trait specific breeding program (92 for shoot fly resistance, 21
for stem borer resistance, 41 for quality and 33 for yield improvement) will be pooled and again
distributed to different centers for making selections at their end.

3. The promising germplasm and breeding lines identified with good quality attributes will be utilized in the
breeding program to enhance fodder quality

4. The SSG mutant derivatives will be evaluated again and the promising ones will be registered with
NBPGR

Annexure-l: Compliance report on receipt of forage breeding and animal nutrition trials

Sl Centre Trials Trials Date sown Data Dead line | Deviation
No supplied | received SC trials MC trials | received of data from dead
(No) (No) (Date) receipt line (days)
(Date)

1 | Hisar 10 6 25-May 25-May 30-Nov 30-Nov 0

2 | Pantnagar 6 6 16-Jun 18-May 1-Dec 30-Nov 1

3 | Delhi 2 2 27-Jun 26-Jun 2-Dec 30-Nov 2

4 | Udaipur 3 3 3-Jul 3-Jul 27-Nov | 30-Nov -3

5 | Kanpur 1 1 7-Jun - 30-Nov 30-Nov 0

6 | Ludhiana 5 5 1-Dec 30-Nov 1

7 | Deesa 4 4 26-Jun 26-May 11-Nov 30-Nov -19

8 | Surat 3 2 4-Jul 4-Jul 7-Nov 30-Nov -23

9 | Jhansi 2 1 2-Feb 30-Nov 63

10 | Meerut 2 1 16-Jul Not sown | 2-Dec 30-Nov 2

11 | Karnal 2 2 25-Jun 25-Jun 30-Nov 30-Nov 0

1 | Mandya 2 2 20-Jun 20-Jun 30-Nov 30-Nov 0

2 | Rahuri 2 2 24-Jun 24-Jun 15-Jan 30-Nov 46

3 | Coimbatore 3 3 29-May 29-May 20-Nov | 30-Nov -10

4 | Akola 2 2 3-Jul 6-Jul 4-Dec 30-Nov 4

5 | Solapur 1 1 15-Jun - 30-Nov | 30-Nov 0

6 | Parbhani 2 2 Not sown | Notsown | - 30-Nov

7 | Urulikanchan 1 1 - 20-May 2-Dec 30-Nov 0

8 | Kovilpatti 2 2 30-Oct 30-Oct - 30-Nov
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Dual-purpose sorghum - Summary

Introduction: During the kharif season of 2009, an Initial and Advanced Varietal Trial (IAVT)
was organized from Directorate of Sorghum Research (DSR) under AICSIP for testing under
zones I, Il and III.

Initial and Advanced Varietal Trial (IAVT): Fifteen entries including 1 check (CSV 23) were
tested across 15 locations under Zones I, II & II1.

Highlights

e In Zone I, SPV 1822 recorded a significant superiority of 28% for grain yields while SPV
2012, SPV 2015 and SPV 1862 were the other promising entries. SPV 2018 was
significantly early to flower and mature.

e In Zone II, SPV No's: 1870, 2015, 2011, 1862, 2016, 1822, 1871 and 2012 were
promising for grain yields with a superiority ranging between 10-40%.

e In Zone III, SPV 1871 was promising for both grain and stover yields with a superiority
of 10%.

e SPV 2015 and SPV 2018 were consistently early maturing while SPV 1871 was
significantly the tallest test variety.

e Atnational level, SPV 2015 and SPV 1870 exhibited significant grain yields.

e With respect to resistance to grain mold, the entries SPV 1820, SPV 1870 and SPV 2012
recorded lower Panicle Grain Mold Rating (PGMR) and Threshed Grain Mold Ratings
(TGMR).

e Entries SPV 1822 and SPV 2016 were multiple leaf disease tolerant.

e SPV 2013, SPV 1822, SPV 1871, SPV 2011 and SPV 1870 recorded lower shoot fly
deadheart percentage than the check CSV 23 while SPV 2012, SPV 2013, SPV 2017 and
SPV 1822 were promising for stem borer resistance.

Conclusions
e The entries SPV 1820 and SPV 1822 have completed 3 years of testing (2 years of
testing under advanced trials) and may be considered for release if found promising
over years compared to the check.
e The entries SPV 1862, SPV 1870, SPV 1871 and SPV 2012 were promising dual-purpose
entries.

Dual-purpose sorghum - Detailed report

Initial and Advanced Varietal Trial
Fifteen entries along with CSV 23 as check were tested across 15 locations under Zones |, 11 & IIl.

Zone - |
Based on the performance of entries and data collected from Palem and Coimbatore, the following conclusions
are drawn.

Yield traits
Grain vyield of test varieties ranged between 2539-3912 kg/ha (CSV 23-3050 kg/ha). The entry SPV 1822

recorded a significant superiority of 28% over the check CSV 23. The other entries which were numerically
superior to the check were SPV 2012 (22%), SPV 2015 (18%) and SPV 1862 (15%).
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Stover yield ranged from 93-152g/ha in the test varieties (140 g/ha in the check CSV 23) and none of the test
varieties were significantly superior to the check. SPV 2011, SPV 1871 and SPV 1820 recorded a numerical
superiority of more than 5%.

Biomass: None of the test varieties were significantly superior to the check. SPV 2011, and SPV 1871 had a
numerical superiority of more than 5%.

Morpho-phenological traits

Days to 50% flowering: The test entries flowered around same time as the check except SPV 2018 and SPV
2015 which were earlier to the check by 10 and 6 days.

Days to maturity: All the test entries were on par to the check in maturity except SPV 2018 which matured 11
days earlier to the check.

Plant height: SPV 1871 was the tallest followed by SPV 2014, SPV 2013 and SPV 1870.

Grain weight: SPV 2018 was a bold seeded variety which was numerically superior to the check by 11%.
Forage traits

Leaf length: None of the entries were superior to the check CSV 23.

Leaf width: SPV 2011 exhibited a significant superiority of 22% over the check.

No. of leaves: SPV 2014 recorded highest number of leaves (12) at maturity.

Zone - |l
The data from Indore and Mandya for different traits indicate the following results.

Yield traits

Grain yield: None of the entries were significantly superior to the check. However, the entries SPV 1870, SPV
2015, SPV 2011, SPV 1862, SPV 2016, SPV 1822, SPV 1871 and SPV 2012 recorded a numerical superiority
ranging between 10-40%.

Stover yield: In this zone, maximum stover yield (285 g/ha) was recorded by the check CSV 23 itself.

Biomass: SPV 2013 was 5% superior (numerical) to the check.

Morpho-phenological traits

Days to flowering: SPV 2015 and SPV 2018 were earlier to the check by 4-5 days

Days to maturity: SPV 2018 was significantly early maturing (100 days) compared to the check CSV 23 (110
days).

Plant height: Variation for plant height was from 221-278 cm and SPV 2014 was significantly tallest followed by
SPV 1862, SPV 2011 and SPV 1871.

Grain weight: SPV 2015 was the most bold seeded test variety (3.34 g/100 grain).

Forage traits
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Leaf length: SPV 2013 (83 c¢m), SPV 1862 (83 cm) followed by SPV 1871 (81 cm) recorded maximum leaf
length.

Leaf width: SPV 2015 (7.7 cm) and SPV 2016 (7.6 cm) recorded maximum leaf width among the entries.

Number of leaves: SPV 2011 and SPV 1862 recorded more number of leaves.

Zone - lll

Based on data from Mauranipur, Pantnagar, Deesa, Ranchi and Hisar for various characters, following
conclusions are drawn.

Yield traits

Grain yield: None of the test varieties have recorded any significant superiority over the check CSV 23. However,
the varieties SPV 1870, SPV 1871 and SPV 2012 recorded a numerical superiority of more than 10% over CSV
23.

Stover yield: None of the test varieties have recorded any significant superiority over the check CSV 23. The
varieties SPV 2013, SPV 1871 and SPV 1862 exhibited a numerical superiority of 11-13% over the check.

Biomass: The trend was similar to stover yield, and the same varieties were numerically superior to the check by
10-12%.

Morpho-phenological traits

Days to flower: SPV 2015 was significantly earlier than CSV 23 by 4 days.

Days to maturity: SPV 2015 was significantly early maturing in maturity (113 days) than CSV 23 (117 days).
Plant height: SPV 1871 was significantly taller (7%) than the check.

Grain weight: SPV 1870 was the bold seeded entry (3.15 g/100 grain) amongst all.

Forage traits

Leaf length: The check CSV 23 recorded maximum leaf length (85.4 cm).

Leaf width: SPV 2012 recorded maximum leaf width (8.4 cm).

Number of leaves: The test varieties were similar to the check for this trait.

National level

Yield traits

Grain yield: The entries which recorded a significant superiority over the check were SPV 2015 (18%) and SPV
1870 (17%). The other entries with a numerical superiority of 10% and more were SPV 2012, SPV 1822 and
SPV 1871.

Stover yield: None of the test varieties have recorded any significant superiority over the check CSV 23.
However, the varieties SPV 1871 and SPV 2011 recorded a numerical superiority of 5% over CSV 23.
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Biomass: Most of the entries were statistically on par to the check. SPV 2013 recorded a numerical superiority of
8% over CSV 23.

Morpho-phenological traits
Days to flower: SPV 2015, SPV 2018 and SPV 1822 were significantly early compared to the check and other
test varieties.

Days to maturity: SPV 2018 (110 days) and SPV 2015 (112 days) were significantly early.
Plant height: SPV 1871 was significantly (10%) taller than the check.

Grain weight: SPV 1870 was the bold seeded variety (2.99 g/100 grain).

Forage traits

Leaf length: The check CSV 23 recorded maximum leaf length (86 cm).

Leaf width: SPV 2012 recorded maximum leaf width (8.3 cm) among the test varieties.

Number of leaves: The test entries were similar to the check for this trait.

Conclusions for all zones:

1. The entries SPV 1820 and SPV 1822 have completed 3 years of testing (2 years of testing under
advanced trials) and may be considered for release if found promising over years compared to the
check.

2. For grain yield, SPV No's: 1862, 1870, 1871, 2012 and 2015 were numerically superior to the check
CSV 23 by 10% in at least 2 zones.

3. None of the test entries recorded 10% superiority for fodder yield at All India level. However, the entries
with at least 5% superiority were SPV 1871 and SPV 2011.

4. SPV 1862, SPV 1870, SPV 2013, SPV 2014, SPV 2012 and SPV 2016 were the other entries with 5-
10% less fodder yields than the check.

5. SPV 2015 was significantly early to flower and mature.

6. With respect to resistance to grain mold, the entries SPV 1820, SPV 1870, SPV 2012, SPV 2014 and
SPV 2016 had lowest PGMR rating between 1.2 to 2.0 at par with resistant check (IS 14332) while SPV
1820, SPV 1870, SPV 1871, SPV2012 and 2017 showed lowest TGMR.

7. SPV 2013, SPV 1822, SPV 1871, SPV 2011 and SPV 1870 recorded lower shoot fly deadheart
percentage than the check CSV 23 while SPV 2012, SPV 2013, SPV 2017 and SPV 1822 were
promising for stem borer resistance

Shortfalls
1. Non-uniformity in plot size, delay in receipt of data from some locations

Follow-up for kharif 2010:

1. Based on the performance, the promising lines in initial trials will be advanced to advanced varietal trials

2. Brown midrib sources will be utilized to improve the stover quality of promising dual-purpose genotypes

3. Promising entries for grain, stover yields and quality from the Fe breeding lines under dual-purpose
sorghum breeding network programme will be further evaluated.
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Table 1: Performance of varieties and checks for yield traits in Initial and Advanced
dual-purpose trials at National level-Kharif 2009

No [Trial no 1
Name IAVT(DP)
Traits Grain yield Stover yield (g/ha) | Total biomass (g/ha) | Comments
(kg/ha)

Mean 2577 190 221

Min. 2033 162 191

Max. 2921 208 244

CD (0.05) 362 24 27

CV (%) 15.05 12.17 12.43

CSV 23 © 2457 197 227

Lines signi. > check SPV 2015, -

SPV 1870
Lines > checks SPV 1871, SPV SPV 1871 SPV 2013 (8%
1822, SPV 2012 SPV 2011 superiority)
(10% superiority) | (5% superiority)
Data from locations (no) 11 10
Loc. for national average (no) 9 9
Annexure-l: Compliance report on receipt of data- Kharif -2009
S.No/Trial IAVT (D.P)
Dead line of Deviation from
data receipt deadline (Days)
Locations Date of sowing (Date) Data received on

1. Coimbatore 10th June 30 Nov 15th Nov 15
2 Palem 18th June 30t Nov 28th Nov -2
3, Surat 7th July 30 Nov Vitiated
4, Mandya 21st June 30" Nov 10th Dec 10
5. Indore 27th June 30 Nov 11th Nov 19
6. Mauranipur 23rd July 30 Nov 25th Nov S
7. Pantnagar 1st July 30" Nov 10th Dec 10
8 Deesa 13th July 30t Nov 20th Nov -10
9. Udaipur 1st July 30 Nov 8th Dec 8
10. | IGFRI-Jhansi oth July 30" Nov 8th Jan 39
11. | Ranch 8th July 30" Nov 18th Dec 18
12. Gwalior 11th July 30 Nov 30th Dec 30
13. | Hisar oth July 30" Nov 30th Nov
14. | Ludhiana 16th July 30" Nov 7th Dec 7
15. Kanpur 11th July 30 Nov Not received
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Publications during 2009-10

Journal articles

Abdesh Kumar, Rana, D.S. and Sheoran, R.S. (2008). Effect of integraed nutrient management on forage yield and quality
of sorghum (Sorghum bicolor L.) Monech). Forage Res. 34(3): 165-169.

Abdesh Kumar, Rana, D.S. and Sheoran, R.S. (2008). Effect of integrated nutrient management on herbage yield and
nutrient uptake of forage sorghum (Sorghum bicolor (L.) Monech). Haryana J. Agron. (Sorghum bicolor L.) 24(1 &
2) . 82-83.

Kaushalya Gupta, Rana, D.S. and Sheoran, R.S. (2008). Response of nitrogen and phosphorus levels on forage yield and
quality of sorghum (Sorghum bicolor L.). Forage Res. 34(3) : 156-159.

Pahuja, S. K. and Yadav, R. (2008). Forage Sorghum Hybrids: Perspectives and Constraints, Forage Research, 34(1): 9-13.

Sihag, S., Pahuja, S.K. and Dahiya, D.S. (2008) Effect of feeding reconstituted sorghum grain on nutrients utilization and
growth performance of calves. Indan J. Animal Nut., 25(4): 336-341.

Suneeta Pandey and P.K. Shrotria (Communicated). Genetic Parameters for Hydrocyanic Acid Content in Forage Sorghum
(Sorghum bicolor (L.) Moench). Forage Research.

Book chapters

Gupta, K and Rana, D.S. (2009 ). Response of Integrated management on yield and quality traits in multicut forage
sorghum. In “ Emerging Trends in Forage Research and Live Stock Production”, (2009) ( Eds. S.K. Pahuja., U. N.
Joshi, B.S.Jhorar, R.S. Sheoran) , Indian Society of Forage Research, CCS Haryana Agricultural University,
Hisar, 125004, India, pp 154-157.

Gupta, K and Rana, D.S.(2009 ). Effect of integrated nutrient management on vyield and quality of single cut forage
sorghum . In “ Emerging Trends in Forage Research and Live Stock Production”, (2009) ( Eds. S.K. Pahuja., U. N.
Joshi, B.S.Jhorar, R.S. Sheoran) , Indian Society of Forage Research, CCS Haryana Agricultural University,
Hisar, 125004, India, pp 158-159.

Jindal, Y., Yadav, R., Pahuja, S.K. and Malik, K. (2009). Population diallel analysis of early maturing pearl millet populations
for forage yield. In: Emerging Trends in Forage Research and Livestock Production, (Eds: S.K. Pahuja, U.N. Joshi,
B.S. Jhorar and R.S. Sheoran), Indian Society of Forage Research, CCS Haryana Agricultural University, Hisar.
Pp. 74-78.

Pahuja, SK., Yadav, R., Singh, R.A., and Jhorar, B.S. (2009) Breeding Strategies for the improvement of forage crops. In:
Emerging Trends in Forage Research and Livestock Production, (Eds: S.K. Pahuja, U.N. Joshi, B.S. Jhorar and
R.S. Sheoran), Indian Society of Forage Research, CCS Haryana Agricultural University, Hisar. Pp. 11-16.

Suneeta Pandey and P.K. Shrotria. (2009). Heterosis for forage yield and contributing characters in forage sorghum. In:
Souvenir of 4t Uttarakhand State Science and Technology Congress, held from November 10 -12, at G.B.P.U.A
& T., Pantnagar, Uttarakhand, India. Pp.17.

Suneeta Pandey and P.K. Shrotria. (2009). Assessment of genetic variability among 15 parental lines by SDS-PAGE in
sorghum. In: Souvenir & Abstracts of International Conference on Current Trends in Biotechnology & Implications
in Agriculture, held from February 19-21, at Sardar Vallabh Bhai Patel University of Agriculture and Technology,
Meerut, Uttar Pradesh, India. Pp. 170-171.

Popular articles

Suneeta Pandey, P.K. Shrotria and Rajendra (Communicated). Jowar Ki Upyogitaye. Kisan Bharti, G.B.P.U.A& T.,
Pantnagar, Uttarakhand, India.

Suneeta Pandey, P.K. Shrotria and Rajendra(Communicated). Jowar ke pramukh keet evam bimariya aur unka niyantran.
Kisan Bharti, G.B.P.U.A& T., Pantnagar, Uttarakhand, India.
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