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Screening of High Temperature Tolerant Soybean Germplasms and Evaluation
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Abstract: In order to select the heat-tolerant soybean germplasms and establish efficient and convenient evaluation system
during the germination stage. 1 124 varieties ( lines) including the released cultivars in South China and main breeding
germplasm of Guangxi were selected to test the seed germination rate at 25 and 38 °C, respectively. Then we used the relative
germination rate at 38 °C/25 °C to evaluate the high-temperature tolerance of soybean at germination stage, discussed the
correlation between the morphological traits, specific gravity, bulk density, quality traits of seeds and the relative germination
rate,and select optimal index for seed heat tolerance screening. The germination rate of soybean decreased at high
temperatures, and there was a significant difference in germination rate among different varieties. 78 high heat-tolerant
germplasm were screened out by the relative germination rate, and three varieties including Du’anqingpidou, Nandou 35, and
14-Xia-G8-65 had a relative germination rate of 100% . Moreover, the percentage of heat-tolerant germplasm in spring soybean
was significantly higher than that of summer soybean, and the percentage of heat-tolerant germplasm in non-yellow seed coats
was higher than that of the yellow seed coat. Correlation analysis showed that the heat tolerance of soybean at the germination
stage was negatively correlated with seed shape index, surface area, 100-seed weight, and protein content, but significantly
positively correlated with bulk density and specific gravity. Stepwise regression and path analysis showed that the heat
tolerance of soybean at the germination stage was closely related to the seed shape index, 100-seed weight, bulk density, and
specific gravity. The bulk density of soybean seeds was positively correlated with seed shape index and specific gravity, and
negatively correlated with 100-seed weight. Therefore, it was suggested that the bulk density could be used as the primary
evaluation index for the heat-tolerant soybean germplasm.
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Table 1 Effects of high temperature stress on the relative germination rate of main cultivars in South China 2.4/ ; %
A B Temperature S
Cultivar 35 °C 36 °C 37°C 38 C 39 C Average
1£7%5 6 5 Huachun 6 96.53 aA 68.63 bB 42.34 bAB 23.29 bBC 0 aA 46.16 bB
H:# 15 5 Guichun 15 95.31 aA 71.78 bAB 40.62 bB 16.67 bC 0 aA 44.87 bB
15 9 5 Huaxia 9 97.06 aA 90.41 aA 62.64 aA 48.35 aA 0 aA 59.69 aA
FE X 7 5 Guixia 7 97.24 aA 88.18 aAB 52.83 abAB 39.62 aAB 0 aA 55.57 aA

AR RNG FREBIRRAE P<1% M P<5% K P27 BELEE, TR,

Note : Different capital and lowercase indicate extremly significant or significant difference at the P<1% and P<5% levels respectively. The same below.
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Table 2 Comparison on seed traits of different heat-tolerant grade soybean

i #4453l Heat tolerance grades

FPRLER

Seed trait

SR A

T 4
Highly

Heat-tolerant
heat-tolerant

FR LT Hh L UK N e FEE AU
PR
Moderate Moderately Extremely

Heat-sensitive

heat-tolerant heat-tolerant heat-sensitive

KIS HL Seed shape index 1.25 dD 1.26 ¢dCD
F A Surface area/mm? 47.96 D 49.90 dCD
FRL T 100-seed weight/g 13.05 eE 14.20 dD
L. & Specific gravity/(g-mL™") 1.17 aA 1.16 abA
%57 Bulk density/(g-mL™") 0.70 aA 0.69 bAB
B 15 & B Protein content/ % 43.84 cC 43.91 beC
g & & Oil content/% 21.85 aA 21.95 aA

1.27 beBC 1.28 bAB 1.28 abAB 1.29 aA
51.62 c¢dBC 52.44 beBC 53.89 abAB 55.35 aA
14.89 ¢CD 15.43 beBC 15.95 abAB 16.30 aA

1.16 bAB 1.14 ¢BC 1.14 ¢BC 1.14 cC

0.69 beBC 0.68 beBC 0.68 cBC 0.68 cC
44.04 beBC 44.32 abABC  44.57 aAB 44.75 aA
21.89 aA 21.80 aA 21.89 aA 21.89 aA
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Table 3 Correlation analysis between seed traits and relative germination rate of soybean

AHXT % 24 IRIE
I [ER IS A EACH B AR
LEZTAEEIN Relative Seed -
Surface 100-seed Bulk Specific Protein
Seed trait germination shape
area weight density gravity content
rate index
K RIFE %L Seed shape index -0.2581 "
F 1 X Surface area -0.3303" " 0.3854 " *
TR E 100-seed weight -0.3224"" 0.0523 0.6405 "~
27 Bulk density 0.1757** 0.1381"* -0.1204" " -0.3359" "
LL i Specific gravity 0.1983**  —-0.0460 -0.0351 0.0223 0.1479 "~
HH H i & 1 Protein content -0.1379* " 0.1572** 0.2203 " " 0.1901°*  0.0834" -0.0309
NE i & & Oil content 0.0049 -0.0314 0.0680 * 0.0552 -0.0875""  -0.0694" -0.4965""

W U A FERAE P< 5% F1 P<1% /K TF-255 B Zaiik B2, T,

Note: * and * *
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represent significant or extremly significant correlation at 5% and 1% level respectively. The same below.
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Table 4 Stepwise regression analysis between seed characteristics and relative germination rate of soybean

LTRITEIE

Seed shape index

P T
100-seed weight Bulk density

PR HIX % 2%

Seed traits Relative germination rate
BIHIFEHL Seed shape index -0.2458" "
ERLTE 100-seed weight -0.3280 "~
257 Bulk density 0.1982 * *
I Specific gravity 0.1821 % *

0.0513
0.1276 " * -0.3289" "
—-0.0459 0.0261 0.1496 " *
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Table 5 Path analysis between closely related seed traits to heat tolerance and relative germination rate of soybean

] 42240 5 23X Indirect correlation coefficient

BAEMDCREL
EZ TRERIN o " \
Direct correlation RLAUFER FORL W N
Seed trait Seed she 100-seed ey
coefficient ced shape see s - -
Specific gravity Bulk density
index weight
BLIIFEHC Seed shape index -0.2401 " " - -0.0142 -0.0079 0.0164
EHRLE 100-seed weight -0.2778 " * -0.0123 - 0.0045 -0.0424
LEHE Specific gravity 0.1289 " * 0.0110 -0.0072 - 0. 0064
ZXH Bulk density 0.1719** -0.0306 0.0914 0.0085 -
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