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Current research area  

Genetic improvement of pulses crops; soybean, mungbean and lentil, for salt affected area of the country 

using conventional and molecular breeding approaches. 

 
Research projects  

S.N.   Name of Project PI/Co-PI Duration of Project 

1 
Genetic improvement of Lentil (Lens culinaris Medikus) for salt 

tolerance using conventional and molecular breeding approaches 
PI July 2020-June 2025 

2 

Development of high-density linkage map and tagging salinity 
tolerance in lentil using genotyping-by-sequencing approach for 

improving salt tolerance  

Funded by: Department of Biotechnology (DBT) Budget  

CC-PI July 2019 – June 2022 

3 

Molecular genetic analysis of resistance/tolerance in rice, wheat, 
chickpea and mustard including sheath blight complex 

genomics. Sub component 4: Mustard 

Funded by: ICAR  

Co-PI July 2017 – March 2021 

4 

QTL mapping and identification of markers linked to salinity 

tolerance in chickpea (Cicer arietinum L.) (Collaboration with 

JAU, Junagarh)  

Co-PI Dec. 2018 – April 2021 

5 
Development of Soybean [Glycine max (l.) Merrillis] genotypes 
for higher yield under Salt Stress  

PI May 2017 – April 2020 

6 

Development of Salt Tolerant and High Yielding Indian Mustard 

(Brassica juncea L. Czern & Coss) Genotypes Using Classical 

and Modern Breeding Approaches 
Co-PI July 2017 – June 2020 

7 
Genetic improvement of chickpea for salt tolerance through 

conventional and molecular breeding approaches 
Co-PI Sept. 2018 –Aug. 2021 

8 

Enhancement of genetic potential of Moongbean and Lentil in 
multi season- and different cropping system adaptation 

(Collaboration with ICAR-IARI, New Delhi)  

CC-PI Feb. 2017 – April 2020 

9 

Development and validation of Multi-trait allele specific SNP 

panel for high through put genotyping of breeding populations 
in Soybean. (Collaboration with ICAR- IISR, Indore)  

Co-PI Aug. 2018 – Nov. 2019 
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Major Research Accomplishments 

 Developed salt tolerant Indian Mustard Variety CS 62 (CS 15000-1-1-1-4-2): This variety CS 

15000-1-1-1-4-2  (CS 62) has been released by the Uttar Pradesh State Sub-Committee on Seeds and Crop 

Varieties (UP-SVRC) during the year 2022 (office order: SF/296.T/SVN-08/2019-20/रा.बी.उ.स.2020-22/2022-

23) and notified by Central Sub-Committee on Crop Standards, 

Notification & Release of Varieties (CVRC) vide Gazette 

notification S.O. 1056(E), dated on 6
th
 March, 2023, for 

irrigated, sodic soils and timely sowing (by 25 October) of Uttar 

Pradesh. Its yield is 20-22 q/ha in sodic soil (pH up to 9-9.4) 

and 25-27 q/ha in normal soil and water and has about 39.5 

percent oil content. This variety matures in about 136 days. The 
height of its plants is 168 cm. This variety is resistant to 

Alternaria blight, white rust, powdery and downy mildew, stag 

head and sclerotinia stem rot and also less infestation of aphid. 

 Developed salt tolerant Indian Mustard Variety CS 61 (CS 13000-3-2-2-5-2 ): This variety CS 

13000-3-2-2-5-2 (CS 61) has been released by the Uttar Pradesh State Sub-Committee on Seeds and Crop 

Varieties (UP-SVRC) during the year 2022 (office order: SF/296.T/SVN-08/2019-20/रा.बी.उ.स.2020-22/2022-

23) and notified by Central Sub-Committee on Crop Standards, 
Notification & Release of Varieties (CVRC) vide Gazette 

notification S.O. 1056(E), dated on 6
th
 March, 2023, for 

irrigated, sodic soils and timely sowing (by 25 October) of Uttar 

Pradesh. Its yield is 21-22 q/ha in sodic soil (pH up to 9-9.3) 

and 25-28 q/ha in normal soil and water and has about 39 

percent oil content. This variety matures in about 132 days. The 

height of its plants is 181 cm. This variety is resistant to 
Alternaria blight, white rust, powdery and downy mildew, stag 

head and sclerotinia stem rot and also less infestation of aphid. 

 Developed salt tolerant Lentil variety PDL-1: This lentil variety developed with collaboration of ICAR-
Indian Agricultural Research Institute (ICAR-IARI), Pusa, New Delhi, and released and notified by Central 

Variety Release Committee (CVRC) with gazette notification 
number S.O. 3482 (E), dated 7

th
 October 2020 for the medium 

salt prone soil and water of the NWP and NEP region (Punjab, 

Haryana, Delhi, Rajasthan, Uttar Pradesh, Bihar, Orissa, West 
Bengal and Assam). It has a plant height of 30–32 cm, 

flowering on 75–80 days, maturity of 103–118 days, 57 

pods/plant, 1.9g weight of 100 seeds. This variety is also 

superior in quality traits like protein (22-24%), iron (95-100 
mg/kg seed) and zinc (53-63 mg/kg seed) content. Its yield in 

salt affected soils (Saline ECe 6 dS/m and sodic pH 9.0) is 11–16 quintal/ha, while 25–30 quintal/ha in normal 

soil.  

 Developed salt tolerant Lentil variety PSL-9: This lentil variety developed with collaboration of ICAR-

Indian Agricultural Research Institute (ICAR-IARI), Pusa, New 

Delhi, and released and notified by Central Variety Release 
Committee (CVRC) with gazette notification number S.O. 3482 

(E), dated 7
th
 October 2020 for the medium salt prone soil and 

water of the NWP and NEP region (Punjab, Haryana, Delhi, 
Rajasthan, Uttar Pradesh, Bihar, Orissa, West Bengal and 

Assam). This variety attain a plant height of 31-33 cm, 

flowering on 69-77 days, maturity of 108-116 days, weight of 

62 pods / plant, 2.6 g of 100 seeds. This variety is also good in 
quality traits like protein iron and zinc content as 24-26%, 68-82 mg/kg seed and 36-50 mg/kg seed, 

respectively. Its yield is 11–15 quintal/ha in saline (up to ECe 6 dS/m) and sodic (up to pH 9.0) soil, while 20–

25 quintal/ha in normal soil. 



 Registration of Indian mustard germplasm/ national genetic stocks for salt tolerance under National 

Bureau of Plant Genetic Resources  

 RIL87 (IC640189 and INGR 22164): 
A high-yielding strain of Indian mustard 

has been registered in 2022 as National 

Genetic Stock for unique traits viz. High 

tolerance to soil Sodicity stress (up to 
pH2 9.4). 

Performance of RIL87 under salt affected soil (pH2 9.4) 

 CS 52-SPS-1-2012 (IC0630607 & 

INGR 19082): A spontaneous mutant of 
Indian Mustard has been registered in 

2019 as National Genetic Stock for 

unique traits viz. salinity tolerant up to 
ECe 15 dS/m, and alkalinity tolerant up 

to pH2 9.5, high 1000- Seed weight (8.0-

9.0 g) and high photosynthetic 
efficiency under salinity.              Performance of CS 52-SPS-1-2012 under salinity (EC 15 dS/m)       

 Insights into Salt tolerance of Mustard (Brassica juncea): A metabolomics perspective: 

To unleash the relevant metabolic pathways involved in the salt 

tolerance mechanism in Indian mustard using salt tolerant CS 60 

and sensitive CS 245-2-7-80-7 genotypes challenged with salt 
stress at different time points (24h and 72h), for better 

understanding of salt tolerance mechanism of mustard crop. For 

metabolomics study, whole plant sample (root and shoot) were 
subjected to Dionex UltiMate® 3000 Ultra High-Performance 

Liquid Chromatographic System combined with “Q Ex-active™ 

Plus Orbitrap™ Mass Spectrometer (UHPLC-MS/MS) analysis 
method coupled and data generated was analyzed using multi 

and univariate data analysis approach. Mainly 4124 compounds 

were detected, with 609 known and 3515 unknown metabolites 

in both the genotypes. These 609 known metabolites were 
further classified into 39 distinct groups. 

Mustard genotype CS 60 (tolerant) and CS 245-2-80-7 

(sensitive) exhibited 63 and 48 differentially accumulated 
metabolites (DAMs), indicating metabolic alteration induced by 

salinity. The DAMs were majorly grouped in organic acids 

followed by nucleotide derivatives, amino acid derivatives and 

aldehydes. A total of 51 metabolic pathways with significant 
impact values in CS 60 were involved in the salt tolerance 

mechanism and majorly regulating the anti-oxidant defense 

system mutually supported by other relevant metabolic 
pathways associated with growth and development, gives 

tolerant genotype an edge against the sensitive genotype to 

withstand higher salt stress. Contrastingly, salt sensitive 
exhibited only arginine biosynthesis pathway consistent during 

the salt stress, accounting for its low response towards salt 

stress. Altering the DAMs through manipulation of the target 

gene expression (responsible for synthesis of metabolite that 
regulate the crucial cellular processes like cell membrane 

integrity, ionic homeostasis, antioxidant defense system), may help the plant breeder to transform any salt 

sensitive high yielding variety into a salt tolerant cultivar. It will be noteworthy if metabolomics generated data is 



integrated with other „OMICS‟ based tools (genomics, transcriptomics), then it may provide better insight of the 

salt tolerance mechanism of Indian mustard. (Singh et al. 2022. Environmental and Experimental Botany. 194: 

104760) 

 Deciphering the salinity tolerance mechanism in Indian Mustard 

Till now the studies regarding the mechanism of salinity 

tolerance have been reported in model plants like Arabidopsis 

and very little work has been reported in agronomically 
important crop plants like mustard. The salt tolerance of Indian 

mustard might be the function of Na
+
/H

+
 antiporters that 

enhanced sequestration of Na
+
 in roots and limiting Na

+
 influx 

into shoots and maintaining the higher net photosynthetic traits 

under stress compared to salt susceptible genotypes.  

The existence of a more efficient salt scavenging system in salt 
tolerant genotypes is the evident of overexpression of 

antiporters (SOS1, SOS2, SOS3, ENH1 and NHX1; if EC <10 

dS/m) and antioxidant (APX1, APX4, DHAR1 and MDHAR; 

if EC >10 dS/m) defense genes compared to salt susceptible 
genotypes. The pyramiding of these genes in Indian mustard 

might help to mitigate the ionic toxicity effects and cellular 

ionic homeostasis along with conditioning of photosynthetic 
attributes leading to a promising yield under salinity stress. Our 

findings will not only help researchers in determining relative 

importance of different components of salt tolerance 

mechanism but will also facilitate genes that can be used to 

screen germplasm and development of Mustard genotypes for 

salt tolerance.          Model for salt tolerance in Indian Mustard based on our study 
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