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Abstract: In order to explore drought impact on soybean root distribution and agronomic traits in different growth stages, we
took soybean varieties Jiyu 88 as test materials, the effect of drought stress at different growth stages on spatial distribution of
soybean root dry weight was studied by soil-drilling method in the removable rainproof shelter. The results showed that com-
pared with control, root distribution in 21-110 cm soil layer was increased significantly by mild and severe drought at seedling
stage. Drought stress at branching and flowering stages had the most serious influence on root system, especially under severe
drought at flowering stage, total root weight was reduced by 22. 55% , root distribution in 21 — 110 cm soil layer was reduced
by more than 60%. Mild drought at seedling stage did not had significant effect on plant height, nods, pods weight per plant,
seed weight, and 100-seed weight. Most agronomic traits were significantly affected by mild drought at branching and flowering
stages, while only 100-seed weight decreased significantly by mild drought at filling stage. Pods weight, seed weight and 100-
seed weight dropped significantly by severe drought from seedling stage to filling stage. Severe drought at branching and flow-
ering stages had the strongest impact on agronomic traits, such as plant height, pods weight per plant, seed weight decreased
by more than 40% , and nods decreased by more than 20%.
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Table 1 Root distribution in various soil layers under mild drought
H W 12 Soil layer/cm RZANE
Growth stage 0~20 21 ~50 51 ~80 81 ~110 Total root dry weight/g

2 Seedling stage 2.685 a 0.277 ¢ 0.075 b 0.069 b 3.106 a
A3 A Branching stage 2.445 b 0.215d 0.045 d 0.033 d 2.738 d
FFEH Flowering stage 2.183 d 0.172 e 0.031 e 0.016 ef 2.402 e
giokiY Filling stage 2.652 a 0.168 e 0.027 ef 0.023 e 2.870 be
XfHE CK 2.335 be 0.305 b 0.057 ¢ 0.052 ¢ 2.749 cd

[ —F ARG SR B AL BEAE 0. 05 K225 .3, TRl

Values within a column followed by a different lowercase are significantly different at 0. 05 probability level, the same below.
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Table 2 Root distribution in various soil layers under severe drought

EEy=p.] 4 )2 Soil layer/cm HENE
Growth stage 0-~20 21 ~50 51 ~80 81 ~110 Total root dry weight/g
) Seedling 2.349 be 0.358 a 0.098 a 0.085 a 2.890 b
4r#3Y] Branching 2.312 ¢ 0.132 f 0.025 ef 0.019 e 2.488 e
JF £ Flowering 2.019 e 0.072 g 0.022 f 0.016 ef 2.129 f
ki Filling 2.422 be 0.164 e 0.025 ef 0.009 f 2.620 d
XJ iR CK 2.335 be 0.305 b 0.057 ¢ 0.052 ¢ 2.749 cd
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Table 3 The impact of mild drought on agronomic traits

HEH B A B L R E
Growth stage Plant height/cm Nodes Pod weight/g Seed weight/g 100-seed weight/g
T Seedling 112.0 a 22.1 ab 32.5a 22.7 a 18.2 ab
34 Branching 90.7 b 21.7 abc 29.9 be 20.8 be 17.6 be
FAEH Flowering 88.0 b 20.3 ¢ 27.3d 18.7 d 18.5 a
SR Filling 108.7 a 21.4 abe 29.7 be 20.5 be 17.3 cd
*fHE CK 112.0 a 21.8 ab 31.8 ab 21.8 ab 18.3 a
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5 TR AE MR AE K R i B SRy B ) IR R )
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Table 4 The impact of severe drought on agronomic traits

B RS RS e LT [EpaAi
Growth stage Plant height/cm Nodes Pod weight/g Seed weight/g 100-seed weight/g
T Seedling 107.3 a 22.5 a 28.3 cd 19.6 cd 17.6 be
4r#i3] Branching 66.7 d 16.7 d 18.7 f 12.6 f 16.7 ef
JFAE Flowering 77.0 ¢ 16.7 d 16.4 ¢ 10.8 d 16.2 f
Bk Filling 113.7 a 20.9 be 23.1e 15.5 e 17.0 de
XFHR CK 112.0 a 21.8 ab 31.8 ab 21.8 ab 18.3 a
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