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Abstract: Saline—alkali siress always exists in all stages of crop, and it is of great significance to screen saline—
alkali tolerant soybean resources in the whole growth period. The salt species, salt content and pH value of saline—
alkali soil in Daqing area were firstly measured, then the salt species and concentration of salt for screening were de-
termined. In culture dish, germination bag and pot screening experiment, the saline—alkali tolerance of soybean was
evaluated by the germination rate, the amount of matter at seedling stage and the dry matter weight at maturity stage.
The results showed that the soil in Daqing area was sulfate soda saline—alkali soil, and the saline alkali solution is
the mixed saline alkali solution of NaCl, Na,CO,, NaHCO, and Na,SO, (molar ratio is 1:1:9:9), and the total salt
concentration calculated by Na ion content is 80 mmol + L', and the pH value of the solution is 8.9. Therefore, the
salt content and pH value of soil in pot experiment were 3.3 %o and 8.9, respectively. Among the 887 soybean culti-

vars identified, the seed coat colors were black, brown, red, green, yellow and double color, and the correlation anal-
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ysis showed that there was a significant positive correlation between salt tolerance and seed coat color of soybean.

296 tolerance soybean cultivars were selected from 887 soybean resources in germination stage, and 123 cultivars

among 296 cultivars were identified as high resistance in germination and seedling stage, furthermore 7 resistant

soybeans, including 5 from South China, 2 from Huanghuai, and 62 tolerant soybeans were obtained in the whole

growth stage, and the proportion of pot screening was 56.10%. This study established a stepwise screening method

from germination stage, seedling stage to the whole growth stage, and 69 salt and alkali resistant resources were se-

lected from 887 soybean germplasm resources, which provided material basis for salt tolerance breeding and utiliza-

tion of salt tolerant gene resources.

Key words: soybean resources; whole growth stage ; saline—alkali tolerance ; screening method
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Table 1 Physical and chemical indexes of soil salinity
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pH Soil oganic sub- Exchangeable sodi- Degree of alka- Total salt !
Field /(mmol - kg™! ) /(mmol kg ) /(mmol - kg™! ) /(mmol- kg™")
stance /(g-kg') um/(mmol-kg™') lisation/ %  /(g-kg™)
1 8.1+0.3 20.23+8.32 22.45+8.98 33.56+10.34  3.91+0.31 7.35+0.84 11.4+235  2536+8.37  9.45+1.35
2 9.1+0.9 15.88+8.33 34.48+15.79 42.66+20.72  5.43+0.22  8.31x1.56  15.32+2.65 40.21+11.29 19.24x1.49
3 8.9+0.5 48.3+12.43 33.46+13.38 40.59+17.66 4.82+0.45  8.14x1.32  12.41+4.45 40.28+10.68 17.57+7.45
4 9.5+0.8 20.56+14.65 47.11+18.84 53.01+22.26  4.97+0.54  9.12+0.47  15.83+1.24  48.91+6.98  14.81+2.54
A 8.9+0.5 26.24+12.87 34.37+8.74 42.45+6.97 4.78+0.55 8.23+0.63  13.74x1.87 38.69+8.47  15.26+3.71
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Note: A: Germplasm distribution; S, Southern; HH, Huang huai; NE, Northeast; F, foreign cultivars. B: Testa color distribution; BL, black; PB, pitch
black; TA, tawny; BR, brown; DB, dark brown; BU, burgundy; BI, bicolor; TS, tiger spot; GR, green; HS, hang the saddle color; LB, light brown; LG, light
green; DY, dark yellow; TY, thick yellow; YE, yellow; LY, light yellow; WY, white yellow; C: Hilum color distribution; BL, black; DB, dark brown; LIB,
light black; BR, brown; RB, reddish brown; LB, light brown; YE, yellow; CL, colorless; LY, light yellow. D: Cotyledon color distribution; GR, green; YE,
yellow; E: Pubescence Color distribution; BR, brown; BG, brownish grey; TB, taupe brown; GR, gray; CL, colorless; F: Flower Color distribution; PU, pur-
ple; WP, white—purple; PW, purple white; WH, white; G: Growth habit distribution; PR, prostrate; HP, half prostrate; HE, half erect; ER, erect.
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Fig. 1 Quantity distribution of traits of soybeans germplasm resource
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Fig. 2 Saline—alkali tolerance of the soybean resources
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Table 2 Varieties of salt—tolerant soybean resources in the whole growth period
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Note: B=S: Bud stage; S—S: Seedling stage; WG—-S: Whole growth stage; S: Southern; HH: Huang Huai; NE: Northeast; F: foreign; R: Reffstant; T: Tolerance
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Table 3 The quantity and assignment of various characters of soybean resources
il iz £ Tk € HEEA e AR
TR AE Testa color Seed coat color Hilum color Pubescence Color Flower Color Growth habit
Valuation B, i gt Hue P, Bk gt Hoe g Hdd MR Bud
Colours No Colours No Colours No Colours No Colours No Traits No
1 97 16 267 477 504 25
BL, PB GR BL, DB BR PU PR
A5 MR, R4 o RN (o) FEIR H% ek
2 55 253 1 35
TA, BR, DB, BU LIB, BR, RB BG WP HP
3 X, PRBE, g, Bk IR 108 o] 0l YRS ]
’ BI, TS, GR, HS, LB LB TB
RGBT, TR [ R S FHAL
4 48 63 387 5 115
LG, DY, TY, DY YE GR PW HE
IR, I H TG, IR B ¥ M HoL
5 579 852 12 1 361 692
YE, LY, WY YE CL,LY CL WH ER

. BL: B4, PB: LB, GR: 444, DB: kA (G, BR: ££(0, PU: 264, PR: &4, TA: Tawny,BU: burgundy, LIB:J% S A, RB: £L#6 4, BG: £k {4,
WP: 1560, HP: 2F 252k BL XU, TS: JEBE, HS: #ike, LB: A €, TB: KR @, LG: IREHE, DY: IRE @, TY: IR @, YE: # (G, GR: K@, PW:
EH 0O, LY: 3R, WY: HE (0, CL: 6, WH: F {0, ER: HL57, HE: 257

Note: BL: black, PB: pitch black, GR: green, DB: dark brown, BR: brown, PU: purple, PR: prostrate, TA: tawny, BU: burgundy, LIB: light black, RB: red-
dish brown, BG: brownish grey, WP: white—purple, HP: half prostrate BI: bicolor, TS: tiger spot, HS: hang the saddle color, LB: light brown, TB: taupe
brown, LG: light green, DY: dark yellow, TY: thick yellow, YE: yellow, GR: gray, PW: purple white, LY: light yellow, WY: white yellow, CL: colorless,
WH: white, ER: erect, HE: half erect
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Table 4 Correlation analysis of saline—Alkali tolerance and seed characters of soybean

Tl g 1, T Tl £, HEA e, R

Testa color Seed coat color Hilum Color Pubescence Color  Flower Color  Growth habit
2T} £ e

0.230%:#:* -0.007 0.066 0.140%:#:* 0.075* 0.035
Salt tolerance of bud stage
AR EITENT RS

0.246%:#:* -0.054 0.114 0.101 0.089 0.119
Salt tolerance of bud and seedling stage
G nEAN e

0.409%:#:* -0.044 0.261%* 0.124 -0.082 0.236%:*

Salt tolerance of whole growth stage

o FRBFE (P <0.05), = TR, (P<0.01), % LRI, (P<0.001)

Note: * represent significance level at P < 0.05, ** represent significance level at P < 0.01, and *** represent significance level at P < 0.001
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TEREA B IR B o R 524, DRI 07 1B 3R A
S A T SN VR R B DR B . 1K
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