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Screening of soybean germplasm under saline irrigation water conditions 
Initially, five seeds of each of accessions were sown at depth of 1 cm in 20 kg capacity ceramic pots filled with sand inside the net house facility. The bottom of each pot was delved for drainage of extra water. The pots were irrigated by normal tap water (Control), saline water (ECiw 5.0 and 8.0 dS m-1) and maintained at full strength field capacity. Here, we selected above salinity levels because ECiw 5 dS m-1 is the threshold limit for soybean crop. The saline water for irrigation was prepared in Hoagland nutrient solution by adding NaCl, Na2SO4 and CaCl2, keeping Na:Ca and Cl:SO4 ratios of 4:1 which reflect the major ion compositions of naturally occurring saline waters/soils. The pots were arranged in a factorial experiment based on completely randomized block design (CRBD) with 2 replications. The pots were irrigated daily so as to maintain the respective salinity level in the root zone throughout the life cycle of the crop. Saline irrigation was continued until the harvest of the crop for recording yield. Plant sampling for ionic study was done at the harvesting stage. At maturity, three plants per pot were harvested and air dried prior to recording their grain yield. Seed yield of all the genotypes under different salinity regimes was also recorded. 
Out of 203 only 108 survived till maturity under saline condition.  The higher salinity significantly reduced 62% pods /plant, 72% seed yield/plant and 68% 100- Seed Weight (Table 1).

Table 1 Morphological trait of Soybean accessions

	Particulars
	Pods per plant
	Seed yield per plant (g)
	100 Seed- Weight (gm)

	
	Control
	ECiw 5 
	ECiw 8
	Control
	ECiw 5 
	ECiw 8
	Control
	ECiw 5 
	ECiw 8

	Genotype Mean
	110.5
	76.6
	41.4
	27.3
	15.8
	7.4
	12.9
	7.1
	4.1

	Deviation over salinity (%)
	-62
	-72
	-68.21

	Range
	66-125 
	28-85 
	18-46
	23.0-36.5 
	7.5-17 
	2.05-9 
	6.1-16.1
	5.6-11.3 
	2.7-6.4 

	C.D. (p<0.05)

	Genotype (G)
	13.3
	4.4
	0.4

	Salt Stress (S)
	3.2
	1.1
	0.1

	Interaction (G x S)
	23.7
	8.3
	0.7


The higher salinity significantly reduced Seed yield/plant and 100-Seed weight. Whereas, Na/K ratio in root and shoot was significantly increased with increasing salinity levels as compared to control (Table 2). Top five best performing soybean germplasm (AGS 75-13, IC 195, AGS 75-14, SL-1254 and IC 391326) under salinity.
The mean seed yield/plant over the salinity stress was 16.51 g with C.D. (5%) 6.2. The mean 100- Seed Weight over the salinity stress was 11.74 g g with C.D. (5%)  0.7.
Table 2. Top five best performing soybean germplasm
	Soybean 203 lines

	Over the salinity (Control, Eciw 5 and Eciw 8)

	Code No.
	Genotype Name
	Yield/plant (g)
	Pods per plant
	100 Seed-Weight (g)
	Shoot Na (mg/kg dry wt.)
	Shoot K (mg/kg dry wt.)
	Root Na (mg/kg dry wt.)
	Root K (mg/kg dry wt.)

	G24 
	AGS 75-13 
	20.03
	120
	13.8
	3.9
	12.7
	3.6
	13.8

	G22 
	IC 195 
	18.5
	116
	10.1
	5.2
	11.6
	6.5
	5.4

	G21 
	AGS-751-4 
	16.32
	112
	15.2
	6.4
	10.9
	6.3
	10.9

	G23 
	SL-1254 
	14.23
	108
	8.7
	3.5
	9.2
	6.1
	6.2

	G14 
	IC391326 
	13.51
	98
	10.9
	3.7
	13.3
	8.5
	5.8

	Mean (g)
	16.51
	110.8
	11.74
	4.54
	11.54
	6.2
	8.42

	 CD (0.05%) 
	6.2
	26.7
	0.7
	1.3
	1.2
	0.6
	0.9

	Range (g)
	10.7-25.31
	31.5-126.8
	2.9-15.2 
	0.03-8.5 
	2.9-18.5 
	0.1-8.6 
	2.7-12.8 



                  Figure 1. Screening of soybean germplasm under saline irrigation water conditions 
Screening of soybean germplasm under sodicity conditions
All the 203 accessions were also evaluated under the field sodicity conditions (Control, pH 9.0 and pH 9.3) during wet season of Kharif 2018. Impact of sodicity was more pronounced on pods/plant and seed yied/plant which significantly reduced these traits  78% pods /plant, 81% seed yield/plant and 58% 100- Seed Weight (Table 3).
Table 3. Effect of sodicity on morpho-physiological traits of Soybean accessions
	Particulars 
	Pods per plant 
	Seed yield per plant (g) 
	100 Seed Weight (gm) 

	
	Control 
	pH 9.0 
	pH 9.3 
	Control 
	pH 9.0 
	pH 9.3 
	Control 
	pH 9.0 
	pH 9.3 

	Genotype Mean 
	303.5
	156.6
	66.4
	86.3
	44.8
	16.4
	9.9
	7.1
	4.1

	Deviation over salinity (%) 
	-78
	-81
	-58

	Range 
	66-650 
	28-465 
	18-429 
	23.0-181.5 
	7.5-121 
	2.05-104 
	6.1-16.1 
	5.6-15.3 
	2.7-14.4 

	C.D. (p<0.05) 

	Genotype (G) 
	15.4
	5.4
	0.4

	Salt Stress (S) 
	3.3
	1.1
	0.1

	Interaction (G x S) 
	26.7
	9.3
	0.7


The higher salinity significantly reduced Seed yield/plant and 100-Seed weight. Whereas, Na/K ratio in root and shoot was significantly increased with increasing salinity levels as compared to control (Table 4). Top five best performing soybean germplasm (SL-1113, SL 1209, AGS 75-16, SL-1210, IC 392529 and SL- 1256 B) under sodicity.
Table 4. Top five best performing soybean germplasm under sodicity 
	Soybean 203 lines

	Code No. 
	Genotype Name 
	Over the sodicity (pH2 :Control, 9.0, 9.3)

	
	
	Yield/plant (g) 
	Pods per plant
	100 Seed Weight (gm)
	Shoot Na (mg/kg dry wt.)
	Shoot K (mg/kg dry wt.)
	Root Na (mg/kg dry wt.)
	Root K (mg/kg dry wt.)

	G34 
	SL-1113 
	127.3
	468.5
	10.8
	4.9
	13.7
	3.8
	12.8

	G41 
	SL-1209 
	99.2
	256.2
	10.1
	5.2
	11.6
	6.5
	5.4

	G28 
	AGS-75-16 
	97.3
	269.7
	15.2
	6.4
	10.9
	6.3
	10.9

	G42 
	SL-1210 
	97
	317.7
	8.7
	3.5
	9.2
	6.1
	6.2

	G1 
	IC-392529 
	94.8
	335
	6.9
	3.7
	13.3
	8.5
	5.8

	G62 
	SL-1256 (B) 
	94.1
	241.2
	8.4
	3.3
	8.8
	6.6
	9.3

	 Mean (g) 
	49.2
	175.5
	7.1
	3.1
	10.4
	4.1
	6.5

	 CD (0.05%) 
	9.3
	26.7
	0.6
	1.3
	1.7
	0.8
	0.9

	 Range (g) 
	10.7-127.3 
	31.5-468.5 
	2.9-15.2 
	0.03-8.5 
	2.9-18.5 
	0.1-8.6 
	2.7-12.8 


The mean seed yield/plant over the salinity stress was 49.20 g with C.D. (5%) 9.3. The mean 100- Seed Weight over the sodicity 7.1 g stress was 11.74 g g with C.D. (5%) 0.6.
Genotype JS 2029, Type 49, SL1243, SL1254, IC 195, AGS 75-13 and AGS 7514 performed constantly under salinity and PS 1024, JS 20-24, SL 1113 and SL 1209 under sodicity.Hence, these genotypes could be used as potential donor for salt tolerance. 95 breeding lines received from IISR, Indore. Among all the breeding lines, the highest seed yield /plant (g) was recorded E14 (36 g/plant) and E21 (28 g/plant under sodicity (pH 9.3).
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