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Abstract: Soil salinization is one of the important abiotic stresses affecting soybean growth. To lay the foundation for
selection of excellent soybean parente and breeding for new soybean varieties with high quality, high yield, and salt-alkali
tolerance, in this study, genetic variation analysis, correlation analysis, comprehensive salt—alkali tolerance assessment, and
cluster analysis were conducted on eight agronomic traits of 223 soybean germplasm resources to explore and identify the salt—
alkali tolerance of different soybean variety resources. The results showed that among the eight agronomic traits of the tested
varieties, the coefficient of variation was highest for root dry weight at 47.233% and lowest for SPAD value at 9.325%.
Cluster analysis indicated that the 223 germplasm materials could be grouped into five categories at a Euclidean distance of
4.5: The germplasm materials HF97, HF141, and HF174 were classified as highly salt-alkali tolerant types; seven materials
such as HF99, HF148, and HF169 were identified as salt—alkali tolerant types; thirty-two materials such as HF18, KH9,
and HF 146 were categorized as moderately salt—alkali tolerant types; seventy materials such as KH23, KH41, and HF117

were characterized as salt—alkali sensitive types. Comprehensive evaluation analysis showed that HF174 had the largest D—
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value, indicating the strongest salt—alkali tolerance, while HF117 had the smallest D-value, indicating the weakest salt-alkali

tolerance, the remaining 111 germplasm materials were grouped into the extremely salt—alkali sensitive type. In conclusion, the

research results further clarified the differences and correlations among different types of soybean germplasm resources.

Keywords:soybean; salt—alkali tolerance; germplasm resources; agronomic trait; genetic variation analysis; cluster analysis
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Tab.1 Genetic variation analysis of agronomic traits in 223 soybean germplasm materials

ERIN He/ME FBRIE - {H i 1 25 R ZRE %

Trait Minimum Maximum Average SD CV
SPAD 25.670 42.670 35.017 3.266 9.326
k% /cm  Plant height 11.800 26.630 19.791 2.812 14.207
K /cm  Root length 6.630 25.170 14.060 2.647 18.827
284 /cm  Stem diameter 2.770 5.200 3.918 0.524 13.369
SEM-fif i/ (g/#k)  Stem and leave fresh weight 2.200 13.810 5.681 2.131 37.506
&R/ (g/H)  Root fresh weight 0.410 2.420 1.025 0.345 33.722
25T R/ (g/Fk)  Stem and leave dry weight 0.420 2.900 1.135 0.476 41.913
M it /(g/Bk)  Root dry weight 0.040 0.770 0.225 0.106 47.233
2.2 REMKMBEXMESH E%IE?FHJ‘&(P<O 01) ; 254 5 25 i i o7 o AR fif JoT

H 2 2 Al A1, SPAD 5 P iy 2 4% Wb 35 1 A ¢ 2R BT R T A R IR AR DG (P

(P<<0.01), 525k it &2 8 3 IEAH 56 (P<<0.05) o.o1>;éﬂJrﬁaﬁﬁﬁng@iﬁﬁiéquﬂﬁgﬁEJr
RN N U = S T N o R T Ji A 2 S M 2 I R 6 (P<C0.01) 5 AR i it 525
R 5 45 SR A d 3 OE A 56 (P<C0.01) s iR K 525 B AR T A A I I A 5 (P<<0.01) ;
W O b MR A AN T R TR R AT SR T R A A (P<<0.01),

®2 MEMHBKZEREXES T

Tab.2 Correlation analysis of agronomic traits of germplasm materials

s ST g BT

ﬁ'{k SPAD Hé'%. R Stem di- Stem and Root fresh Stem and Root dry
Trait Plant height Root length leave fresh . leave dry .
ameter . weight : weight
weight weight

SPAD 1

¥k Plant height 0.317" 1

#H  Root length -0.046 0.088 1

ZEM Stem diameter 0.071 0.403™ 0.121 1

LN Stem and leave fresh weight  0.112 0.504™ 0.176" 0.754™ 1

HWEF R Root fresh weight -0.004 0.292" 0.352" 0.686™ 0.792" 1

ZEN T i Stem and leave dry weight 0.136° 0.514™ 0.215 0.705™" 0.9407 0.742™" 1

WTHE  Root dry weight 0.097 0.409™ 0.348" 0.654™ 0.761"" 0.782" 0.807" 1

T R B R TE 0.05,0.01 7K - 8 25 4 56 R o 35 A 6 o

Note: * and ** indicated significant correlation at the 0.05 level and extremely significant correlation at the 0.01 level, respectively.
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Fig.2 Principal component scores and d—values for 223 germplasm materials
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