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Effect of Drought Stress at Different Growth Stage on Yield and Root Character-

istics of Soybean
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Abstract ; In order to investigate the effects of drought stress on yield and root characteristics in soybean, pot-experiments were
carried out in Shenyang,Liaodoul8 was chosen as the tested variety,and 3 water supply levels were included in terms of soil
water content controlled at vegetative stage( V2-R1) ,flowering and podding stage (R1-R5) and pod filling stage (R5-R7) , re-
spectively. The negative effect of soil drought( W1 ) at different stages on soybean yield showed in the order;R5-R7 > R1-R5 >
V2-R1. Drought stress( W1 ) decreased soybean yield mainly through reducing pod number per plant,and mild drought( W2)
caused lower yield decreasing than drought ( W1 ). Both root length ratio and root surface area ratio were primarily fine root
(root diameter,d =0-1.0 mm) ,accounting for 90% and 60% ,respectively. Soybean root volume ratio was mainly thick root(d
>4.5mm) ,accounting for more than 48% of total root volume. When water controlled at RI-R5 and R5-R7, the length and
surface area allocation ratio of fine root(d =0-1.0 mm) exceeded that of V2-R1. Soil drought reduced root length,root surface
area and root volume allocation proportion of thick root(d >4.5 mm). The root biomass density increased with the advance of

growthprocess , while drought stress reduced root biomass density.
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Table 1 Effect of drought stress on root system distribution ratio in soybean( % )
*ﬁ%‘ﬁﬁ b K Root length MR E M Root surface area HR{AFHE Root volume
Root diameter Treatments
/mm VS FPS PES Vs FPS PFS VS FPS PFS

0-0.5 W1 67.30+1.02 79.82 £1.35 73.83 +£2.18 29.95 +1.32 40.77 £3.98 33.68 +2.35 4.91 +1.20 5.92+1.97 3.99 +0.85
w2 70.39 £1.24 77.41 £1.28 76.49 +2.91 32.19 £1.47 39.60 £5.00 39.06 +3.46 4.31+1.35 4.35+0.82 4.17+1.02
w3 68.74 +£1.08 76.19 £0.31 76.45 +2.79 28.23 +2.43 36.89 +£1.13 35.16 £3.87 2.60+0.71 5.45+0.90 2.53 +£0.04
0.5-1.0 W1 22.46 £1.07 14.24 £0.47 18.10+1.45 29.54 +1.79 25.72 £1.34 26.07 £3.19 11.89 £2.96 10.35+1.47 8.23 +1.36
w2 20.33 £0.73 16.02 £0.23 16.23 +1.25 27.85 £2.37 28.64 £2.56 26.41 £4.34 9.41 +1.45 8.98 +1.36 7.27 +2.32
w3 20.74 £0.35 16.28 +0.45 16.22 +1.38 24.72 +1.16 26.48 £1.36 24.19£1.02 5.59 +1.22 10.65+1.92 4.67 +0.23
1.0-1.5 W1 5.53+0.28 3.54+0.49 4.45+0.28 13.17 +0.32 11.62+0.62 11.71 £1.23 9.25+1.05 8.11+1.00 6.52+1.34
W2 5.11£0.50 4.13 +0.38 4.04 +0.51 12.86 +0.47 13.31 £0.41 11.9 £1.07 7.80+1.19 7.72+1.68 6.10+1.12
W3 5.49 £0.41 4.28+0.11 4.12+0.53 11.95+0.72 12.70 +0.47 11.18 £0.31 4.78 £0.93 9.04 +1.50 3.85+0.37
1.522.0 W1 2.10+0.32 1.13+0.24 1.60+0.14 7.18+0.87 5.31+0.63 6.04+0.18 7.13+£0.79 5.20+1.66 4.73+1.13
w2 1.97+£0.19 1.39+0.29 1.59+0.44 7.04+0.73 6.35+0.79 6.62+0.57 6.01 £1.40 5.58 +1.60 5.03 +£1.03
W3 2.11+0.24 1.58+0.05 1.45+0.33 6.53+0.35 6.70+0.28 5.60+0.70 3.67 +0.44 6.80+1.17 2.75+x0.55
2.0-2.5 W1 0.94+0.21 0.47+0.02 0.64+0.23 4.14+0.89 2.86+0.46 3.05+0.86 5.19+0.31 3.64+0.34 2.86+0.86
w2 0.82+0.07 0.49+0.17 0.75+0.40 3.79+0.31 2.84+0.75 3.94+0.35 4.16+0.55 3.36+0.84 4.09+0.12
W3 0.89+0.08 0.64+0.02 0.62+0.12 3.58 £0.58 3.49+0.08 3.15+0.30 2.67+0.96 4.55+0.48 2.01 +£0.33
2.53.0 W1 0.50+0.03 0.21+0.02 0.35+0.15 2.74+0.10 1.61 £0.05 2.06+0.73 4.35+0.79 2.59+0.12 2.29+0.54
w2 0.39+0.14 0.19+0.07 0.29+0.19 2.25+0.84 1.38+0.43 1.86+0.84 3.19+0.68 2.14+0.17 2.35+0.39
w3 0.46 +0.02 0.32+0.06 0.31+£0.10 2.30+0.05 2.15+0.34 1.87+0.46 2.07+0.39 3.40+0.39 1.46+0.42
3.0-3.5 Wi 0.28 +0.03 0.11+0.03 0.17 £0.05 1.81+0.14 0.95+0.33 1.18+0.27 3.41 £0.64 1.77 £0.48 1.70£0.76
w2 0.21 £0.04 0.10+0.07 0.14+0.13 1.44+0.21 0.84+0.26 1.00+0.09 2.27+0.73 1.82+0.56 1.96+0.03
w3 0.25+0.04 0.17+0.05 0.13+0.11 1.49+0.35 1.40+0.34 0.88+0.07 1.63+0.69 2.63+0.52 0.84+0.43
3.54.0 Wi 0.18+0.11 0.07 £0.03 0.13+0.08 1.32+0.81 0.72+0.40 1.06+0.68 2.79+0.41 1.84+0.35 2.02+0.45
w2 0.15+0.04 0.03+0.02 0.07+0.02 1.16+0.34 0.28 +0.05 0.57£0.09 2.26+0.26 1.02+0.35 1.24+0.32
W3 0.15+0.04 0.08+0.04 0.08+0.03 1.07+0.26 0.74+£0.04 0.64+0.24 1.36+0.50 1.59+0.67 0.70+£0.31
4.04.5 Wi 0.12+0.04 0.05+0.03 0.07+0.05 1.02+0.33 0.56+0.04 0.69+£0.46 2.62+0.29 1.68+0.71 1.47+0.07
w2 0.08+0.02 0.03+0.03 0.05+0.03 0.73+£0.24 0.31+0.09 0.53+0.32 1.59+0.77 0.89+0.25 1.38+0.68
w3 0.10+0.02 0.06+0.01 0.04+0.01 0.81+0.15 0.68+0.13 0.39+0.37 1.13+0.35 1.68+0.16 0.47+0.04
>4.5 Wi 0.59+0.03 0.38+0.09 0.67+0.22 9.11 £0.98 9.88 £1.25 14.47 £2.57 48.47 £8.13 58.90 +6.10 66.19 +5.32
w2 0.54+0.27 0.23+0.02 0.35+0.04 10.70+1.13 6.45+1.61 8.02+1.24 59.00 £6.47 64.86 +5.53 66.42 +7.58
w3 1.06 £0.28 0.40+0.02 0.60+0.32 19.32+2.32 8.77 +0.95 16.93 £2.39 74.49 +6.03 54.20 +5.23 80.72 +2.69

VS-EFRA I (V2 ~ RL) #57K s FPS-AESEII (RL ~ RS) #47K s PES-oRi 1 (RS ~ R7) 45K, T 1]
VS-Water controlled atvegetative stage ; FPS-Water controlled at flowering and podding stage ; PFS-Water controlled at pod filling stage, the same as

follow.
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Fig.1  Effect of drought stress controlled at different

growth stages on soybean root biomass density
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Table 2 Effect of drought stress on agronomic traits,yield and yield components in soybean

[ERACS
100-seed weight/g

L7
Yield per plant/g

Seeds per pod

K T 15 OB HbRIER
Water controlled stage Treatments Pods per plant

V2-R1 W1 20.17 Bbe

w2 19.50 Bbe

R1-R5 W1 18.00 Bce
w2 24.17 ABab

R5-R7 W1 19.00 Bbc
w2 23.00 ABbe

W3 (CK) 29.17 Aa

2.43 Aab 19.83 ABab 9.65 Bbe
2.54 Aa 20.69 ABab 9.97 Bbe
2.28 Ab 22.95 Aa 9.27 Bbe
2.28 Ab 23.32 Aa 12.77 Aa
2.48 Aa 17.15 Bb 7.96 Be
2.50 Aa 18.42 ABb 10.48 ABb
2.45 Ab 18.59 ABb 13.22 Aa
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