
PROGRESS REPORT
(Kharif 2018)

ALL INDIA COORDINATED RESEARCH PROJECT 
ON SORGHUM

LUDHIANA

PAU LUDHIANA



Centre: PAU Ludhiana
1. Name of the officer -

In charge (AICSIP): Dr R S Sohu

2. Associated 
Scientists (AICSIP) and 
their discipline:

Dr Devinder Pal Singh, Breeder

Dr (Mrs) Harpreet Kaur Cheema, 
Entomologist

Dr (Mrs) Harpreet Kaur Oberoi, 
Nuitritionist

2. Associated Scientists        
from state project:

Dr (Mrs) Ashlesha, Pathologist

Dr (Mrs) Maninder Kaur, Agronomist
3. Annual budget: 35.45 Lac

4. Any other financial 
support: -



Staff changes during the year

Retired Dr U S Tiwana

Transferred Nil

New recruits Nil

Sanctioned Strength Scientific – Three
Technical - Three

In position Scientific – Three
Technical - Three



Kharif Rabi
Rainfall 873.0mm
Area covered 2.71 lac ha -
Total production 135.5 lac tons -
Productivity 50 tons/ha

Major genotypes in the 
farmers’ fields

PSC 4, PSC1, Sugargraze,
Dugal chari -

Area under each of the 
released cultivars

PSC 1 (3200 ha)
PSC 4 (70 ha) -

Farmers’ requirement in 
cultivar

High biomass with low 
HCN -

Seasonal information 



Action taken on important 
recommendations for your center during 

AGM 2019

1 Development of high forage yielding varieties/hybrids-
a) One multi-cut forage hybrid ‘PSC 10’ is in advance stage of 

testing.
b) One single cut variety ‘SCL 1’ was evaluated in IVT trial during 

kharif 2018. On the basis of its performance it is being 
evaluated for second year during 2019.

c) Another single cut variety ‘SCL 2’ has been contributed for 
evaluation in IVT trial during kharif 2019

2 Development of sweet sorghum varieties for high ethanol 
production
a) A variety with high biomass and high Brix value having in-built 

resistance to leaf diseases is in progress



Trials conducted
Discipline No. of 

AICSIP 
trials 

allocated

No. of station 
trials

No. of trials 
successfully 
conducted

Shortfall

Breeding 6 4 10 -

Agronomy 2 0 2 -

Entomology 8 1 9 -

Pathology 3 0 3 -



Priority areas of research for the 
centre

•Development of high yielding, low HCN content forage sorghum 
and sweet sorghum varieties/hybrids

•Development of late maturing varieties with inbuilt resistance to 
shoot fly and leaf diseases.

•To study the fertilizer requirement of sorghum in different cropping 
systems.

•Integrated insect pest and disease management in forage sorghum.
•Biochemical characterization of forage sorghum for nutritional and 

anti-nutritional components.
•Value addition to sorghum Stover.
•Transfer of new varieties/hybrids and their production and 

protection technologies among the extension specialists and 
farmers.



Sl. 
No Target Achievement Shortfall

1 Development of 
multi-cut hybrids

Hybrid PSC10 is giving very good 
performance and now it is in third 
year of testing during 2019

2 Development of 
late maturing 
fodder varieties

One single cut variety SCL 1 was 
evaluated during 2018 and 
promoted for testing during 2019.

A new single variety SCL 2 has 
been contributed

Major achievements and efforts under each 
priority area during 2018-19

Cont`d….

Discipline: Plant Breeding



Sl. 
No Target Achievement Shortfall

3 Development of sweet 
sorghum varieties 
suitable for production 
of ethanol under 
Northern conditions

Development of one sweet 
sorghum variety with high 
biomass having resistance to 
leaf diseases and shoot fly is 
in progress

4 Development of shoot 
fly resistant breeding 
material

Crosses involving shoot fly 
resistant lines were attempted 
and the breeding material will 
be advanced to F3 generation 
during 2019

5 Identification of 
genotypes tolerant to 
salinity conditions

PSC 1, AKMS 27, HC 308, SGL 
87, SSG 59-3 were found 
tolerant to salinity

Major achievements and efforts under each 
priority area during 2018-19

Cont`d….

Discipline: Plant Breeding



Sl. 
No Target Achievement Shortfall

1 IAVHT MC SG 11, PSC 10
2 IVHT SC AKSV 422, SRF 332, PVR 372
3 AVHT SC ADV 6681
4 Seed Yield S 713

5 IAVHT SS IIMR SSV 11, IIMR SSV 5, ICAR-ICRI 
(SS) SSV2 

6 High Biomass RSSH 50, SM 2288-3 and RSSV 558

Major achievements and efforts under each 
priority area during 2018-19

Cont`d….

Discipline: Plant Breeding (Coordinated trials)



Sl. 
No Genotypes GFY

(q/ha)
DMY
(q/ha)

CP
(%)

IVDMD
(%)

1 PSC 10 811.5 182.8 6.37 60.7

2 CSH 24 MF 763.3 167.8 5.93 59.5

3 CSV 33 MF 793.8 180.5 5.60 62.0

4 SSG 59-3 759.0 167.7 6.07 57.7

5 PSC 4 753.2 170.2 5.63 65.3

Major achievements and efforts under each 
priority area during 2018-19

Cont`d….

Discipline: Plant Breeding (Coordinated trials)
Performance of PSC 10 at Ludhiana location



Sl. 
No Genotypes GFY

(q/ha)
DMY
(q/ha)

CP
(%)

IVDMD
(%)

1 SCL 1 580.4 138.2 8.20 47.3

2 CSV 21F 377.33 87.56 7.77 45.6

3 CSV 30F 452.44 101.33 8.20 43.5

Major achievements and efforts under each 
priority area during 2018-19

Cont`d….

Discipline: Plant Breeding (Coordinated trials)
Performance of SCL 1 at Ludhiana location



Sl. 
No Target Achievement Checks used

1 MLVT PSC 21, PSC 10 PSC 4, SSG 59-3
2 Station trial 1 

SC SCL 1, SCL 2, SCL 3 SL 44, 
Sugargraze

3 Pvt Co. hybrid Non PSC 4
4 Salinity 

tolerance
PSC 1, HC 308, SGL 87, 
SSG 59-3

Major achievements and efforts under each 
priority area during 2018-19

Cont`d….

Discipline: Plant Breeding (Station trials)



Discipline: Germplasm

Sl. 
No Target Achievement Shortfall

1 CMS lines with maintainer 
lines (A/B pairs)

40

2 Restorer lines (Sudan 
grass lines)

80

3 Germplasm maintained • 100 sorghum & Sweet sorghum lines
• 230 segregating material received 

from IIMR
4 New hybrids evaluated 16
5 No. of varietal selections • 3 late maturing fodder vars. 

developed
• One sweet sorghum variety 

development is in progress
6 New crosses attempted 22

Major achievements and efforts under each 
priority area during 2018-19



Cont`d….

Discipline: Entomology

Major achievements and efforts under each 
priority area during 2018-19

Sr. 
No.

Target Achievement
(Shootfly dead heart percentage)

Shortfall

1 IAVHT (MC) SPH  1905,  SSG 59-3,  CSH 24 MF
(17.8- 28.4) -

2 AVHT (SC) SPV 2451, CSV 21F 
(27.1- 33.1%) -

3 IVHT (SC) SPV 2593,  SPV 2582, SPV 2591 
(17.7- 25.4) -

4 IAVHT (SS)
SPV 2531, SPV 2528, 
SPV 2530, SPV 2604

(15.5-17.2)
-



Cont`d….

Discipline: Entomology

Major achievements and efforts under each 
priority area during 2018-19

Sr. 
No.

Target Achievement
(Shootfly dead heart percentage)

Shortfall

5 HBM
SPV 2402,  SPV 2609, SPV 

2611 
(20.8- 34.8%)

-

6 SPN SFRM- 3, SFRM- 4,  SFRM-1
(21.0-25.3%) -

7 Seed 
Treatment 

Thiamethoxam 30 FS, 
Acetamiprid 20 SP -

8 Pest survey 17- 68% -



Cont`d….

Discipline: Entomology

Major achievements and efforts under each 
priority area during 2018-19

Target Achievement

Local 
trial

Seed 
Treatment 

Thiamethoxam 30 FS @ 10 

ml per kg seed 

recommended for use 

against sorghum shoot fly 

in Package of Practices 

for crops of Punjab



Discipline: Plant Pathology (Coordinated trial)

Major achievements and efforts under each 
priority area during 2018-19

Evaluation of
sorghum germplasm
for their resistance to
foliar diseases

Anthracnose
(Resistant entries)

Gray leaf spot
(Resistant entries)

1. IAVHT MC
SPH 1879, SPH 1881, SPH 1905, 
SPH 1907, SPV 2563 and SPV 
2564

All entries showed 
resistant disease
reaction

2. AVHT SC
SPH 1890, SPH 1891, SPV 2445, 
SPV 2451, CSH 13, CSV 21F and 
CSV 32F

All entries showed 
resistant disease
reaction

3. NAN
ICSB 467, ICSB 654, ICSV 12021, 
IS 10302, IS 20956, IS 23521 and 
IS 473

-



Discipline: Plant Pathology

Major achievements and efforts under each 
priority area during 2018-19

Disease scenario in Forage Sorghum at PAU, Ludhiana

Disease Time of appearance and severity

Anthracnose July-Sept (49.5%)

Gray leaf spot Aug – Sept (29.5%)

Leaf blight Aug – Sept (20.0%)

Zonate leaf spot Aug – Sept (10.0%)



Discipline: Agronomy

Sl. 
No Target Achievement

1. 1KE: Response of pre-
released sorghum
genotypes to different
fertilizer levels (Forage
sorghum – Single cut)

Entries: 3 (SPV 2445, 
CSV 21 MF, CSV 30 F)
Fertilizer levels: 3 (75, 
100 and 125 RDF)
Design: FRBD
Replications: 3

Entries
1. SPV 2445 = 57.2 tons/ha
2. CSV 21MF= 63.3 tons/ha
3. CSV30F = 51.2 tons/ha

Fertilizer level – 125% RDF

The CP improved with increase in nitrogen 
levels, whereas, HCN was within 
permissible limits. 

Major achievements and efforts under each 
priority area during 2018-19



Discipline: Agronomy
Sl. 
No Target Achievement

2. 1KF: Response of pre-
released sorghum
genotypes to different
fertilizer levels (Forage
sorghum – Multi cut)

Entries: 3 (SPH
1840, UPMC 503, CSH 24
MF)
Fertilizer levels: 3 (75,
100 and 125 RDF)
Design: FRBD
Replications: 3

Entries
1. SPH 1840 = 104.2 tons/ha
2. UPMC 503 = 67.8 tons/ha
3. CSH24MF = 90.8 tons/ha

Fertilizer level – 125% RDF

The CP improved with increase in nitrogen
levels.
The highest B:C ratio was also obtained at
125 % of RDF

Major achievements and efforts under each 
priority area during 2018-19



Discipline: Biochemistry

Major achievements and efforts under each 
priority area during 2018-19

Trials HCN CP ADF NDF IVDMD Total 
Breeding 81 79 79 79 79 397

Agron. 36 36 - - 36 108
Other AICSIP 
centers (Deesa, 
Surat, 
Coimbetor)

- 138 138 138 138 552

Local trials & 
Pvt Sector 48 42 33 33 42 198

Total 165 295 250 250 295 1255



Discipline: Biochemistry

Major achievements and efforts under each 
priority area during 2018-19

Promising Entries
Trials CP IVDMD HCN

IAVHT-MC

IVHT-SC

AVHT-SC

SPH 1904 (6.67)
SPH 1879 (6.37)

SPV 2582 (9.37)
SPV 2584 (9.30)

CSH-13 (9.57)
CSV 21F (9.53)

SPH 1905 (64.07)

SPV 2580 (50.3)
CSV 32F (49.0)

CSV 30F (40.8)
SPH 1891 (39.5)

SSG 59-3 (43.07)

SPH 1919 (45.9)

CSV 21F (61.3)
SPH 1890 (62.6)



Discipline: Biochemistry

Major achievements and efforts under each 
priority area during 2018-19

Project submitted Funding agency Year 
Appraisal of Elicitors under different
nitrogen sources on systemic acquired
resistance (SAR) in sorghum against
Anthracnose (submitted)

SYST-DST 2019



Discipline: Extension

Sl. No Target Achievement Shortfall

1 Popularization of 
multi-cut hybrid 
PSC 4

•Through Kisan Melas
•Popular articles
•Newspaper 
•Kisan app

2 Preparation of 
silage

•Through Kisan Melas
•Popular articles
•Invited lecture
•Radio/TV talks

Major achievements and efforts under each 
priority area during 2018-19



Constraints

Sl No Constraint Suggestions to 
overcome them

1
KEL PLUS Automatic 
Nitrogen/Protein estimation 
system

7.20 lac

2 Refrectometer 5.0 lac



Publications from AICRP-S centre
Formal Number

Journal Papers (International) -

Journal Papers (National) 3
Review papers -
Posters -

Popular
Popular articles 9

Field days organized/attended -

Radio talks/TV talks 2

Invited lectures 6



Other activities rendered by all scientists

Sl. No Activities Number % time spent

1 Trainings organized by 
centre - -

2 Trainings attended by 
scientists - -

3 Guiding students 7 25

4 Institutional activities 12 25

5 Recognitions - -



Major findings from Ph D Student thesis on sorghum

Title: Assessment of genetic diversity of shoot fly-resistant sources 
and transfer QTLs associated with shoot fly resistance into 
forage sorghums (Sorghum bicolorL.)

Findings
• Significant differences for leaf glossiness, plant height and shoot fly 

dead hearts
• Leaf glossiness, Leaf sheath pigmentation and Tannins imparts 

resistance to shoot fly
• ICSA 458, ICSA 467, ICSA 487, ICSA 14024, ICSA 14037  and 

ICSV 700, ICSV 93046, S-35, ICSV 25292  ICSV 25337 showed 
SCA and GCA effects for shoot fly resistance traits 

• Hybrids (ICSB 487 x ICSV 25337), (ICSB 14037 x ICSV 93046), (ICSB 
487 x ICSV 700), (ICSB 458 x ICSV 700) out performed the check 
variety CSH 16 in terms of forage yield and exhibited shoot fly 
resistance 



Major findings from Ph D Student thesis on sorghum

Title: Effect of salt stress on physiological, biochemical and gene 
expression in different genotypes of sorghum

Findings
• PAU field was considered as control conditions while the Rata 

khera field was having saline conditions. 
•The morpho-physiological parameters (leaf area, chlorophyll 

content and membrane stability) decreased with increase in 
salinity whereas the Carotenoid content increased.

•Sorghum genotype PSC1, HC308, SSG-59-3, AKMS27, 2077A and 
SGL87 were considered as tolerant varieties

•The genotypes NSS1005, NSS1003, CSV19SS and ICSB94031 were 
considered as susceptible as it lost its germination percent 
till 100mM.



Major findings from M.Sc. Student thesis on 
sorghum

Title: Study of inheritance and environmental effects on HCN and 
Lignin content in sorghum

Findings
• In addition to CSV 19SS, genotypes like ICSB 2077, NSS 1002, 

NSS 1003 and NSS 1005 registered increase in HCN content 
when evaluated after 60 days of sowing after creating 
water stress before harvest. 

• Lignin content decreased with the application of nitrogen (E2) 
but increased under water stress as in E3 

• CP increases with the application of nitrogen but decreased with 
water stress in 50% genotypes studied



Visit of Monitoring Team

Extension Activities



THANKS
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