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Regulation Effect of Water and Fertilizer on Growth and Yield in Soybean under

Pot Experiment Condition

ZHANG Li-jun,SUN Xu-gang, WANG Chang-ling, YAN Chun-juan, WANG Wen-bin,SONG Shu-hong

(Crop Institute of Liaoning Academy of Agricultural Sciences,Shenyang 110161, China)

Abstract: The weighing method was used to regulate the water in branch stage of soybean in the condition of pot planting to
understand the effect of different water condition( drought stress ,normal water and waterlogging) and fertilizer treatment ( no-fer-
tilizer and fertilizer) on the growth and yield of soybean. The result showed that the leaf area,dry weight of root,stem and leaf
under the condition of W2F1 treatment( normal water and fertilizer) , were higher than other treatments. The plant high, nodule
number and nodule weight were higher under the condition of W3F1 ( waterlogging and fertilizer ) than other treatments, W1F0
(drought stress and no fertilizer) had the most of nodule weight than other treatments. The pod number per plant, 100-seed
weight and yield under the condition of W2F1 were more than other treatments, although that W3F1 had the most number of
pod per plant. The W1FO( drought stress and no fertilizer) had the least yield. Therefore , suitable water and fertilizer could pro-
mote the growth of soybean. Although the fertilizer could inhibit the nodulation,then the high yield could get. If drought stress
happened in branch stage, could inhibit the drought matter accumulation and nodule development. Fertilizer could not invert the
lost of drought stress. Waterlogging and fertilizer treatment was good for the increasing of leaf area,nodule weight and seed
number per plant,no better for drought matter accumulation, 100-seed weight and yield.
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The effect of different treatment on the plant high of soybean

IR

Plant height at mature stage

Table 1
s Tk
Treatment Plant height at flowering stage
W1F0 46.83 £4.48 bcAB
WIF1 40.33 +4.73 ¢B
W2F0 53.67 +£7.49 abA
W2F1 53.33 £0.29 abA
W3F0 47.17 £2.52 abcAB
W3F1 55.33 £2.08 aA
J5 2643 H1 ANOVA
\4 8.8435" 0.0061
F 0.0485 0.8302
WxF 4.4358 " 0.0418

95.6667 +3.0551 cC
102. 0000 +5.0083 becBC
104.3333 +3.0551 bABC
108. 6667 +1.4434 abAB
106.3333 +3.7859 bAB

114.0000 +2.9297 aA

15.3964 * * * 0. 0009
12.8943 " * 0.0049
0.3240 0.7306

BN IE = bREZE s AR VNG PR HIFR IR 2E 525K 1% 5% RFKFE; ",
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The data was means + standard error; Values followed by a different letter are significantly different at 1% ( capital letter) and 5% ( lowercase letter)
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Table 2 Effects of water-fertilizer interaction on nodule number,nodule weight and single nodule weight

b F FRIREEL IR & AR
Treatment Nodule number per pot Nodule weight/g-pot ~' Single nodule weight/mg
W1F0 181.00 £13.52 ¢CD 0.75 20.06 cCD 4.16 +0.06 aA
WI1F1 112.00 £19.92 dD 0.13 £0.02 dE 1.14 +0. 14 dC
W2F0 360.67 £29.02 bB 1.11 £0.08 bB 3.08 +0.26 beB
W2F1 310.00 +47.63 bB 0.95 +0.10 bBC 3.07 £0.24 beB
W3F0 207.67 £16.25 cC 0.67 £0. 14 cD 3.21 £0.41 bB
W3F1 582.00 £11.53 aA 1.57 £0.04 aA 2.69+0.12 cB
Jr 57 ANOVA
w 127.4512% % * 0.0001 101.4632* % * 0.0001 4.8470* 0.0338
F 40.9738 * * * 0.0001 0.7553 0.4052 107.4881 % * * 0.0001
W xF 119.2491 * * * 0.0001 114.0725*** 0.0001 66.9587 * * * 0.0001
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Table 3 Effects of water-fertilizer interaction on soybean dry matter accumulation at flowering stage( g)

fb 3 WA ETE i
Treatment Root dry weight Stem dry weight Leaf dry weight
WIFO 6.65 +0.71 beC 6.920 £0.93 dD 7.95+0.39 cC
W1F1 7.00 £0.68 beBC 9.49 £1.39 c¢dCD 11.30 +1.36 bBC
W2F0 7.80 +£0.98 bBC 11.70 £1.29 beBC 10.86 +1.10 bBC
W2F1 10.65 £0.20 aA 17.30 £1.81 aA 15.55 £1.55 aA
W3F0 5.56 £0.84 cC 8.51 £1.14 dCD 7.93 £1.66 cC
W3F1 9.60 +£1.60 aAB 14.26 +1.38 bAB 14.51 £1.44 aAB
J5 224381 ANOVA
W 9.3808 " * 0.0051 30.9141 "~ 0.0001 9.8721 " 0.0043
F 27.2678* * * 0.0004 49.2063 " * * 0.0001 54.6679 * * * 0.0001
WxF 5.5293 " 0.0241 2.4165 0.1393 2.0337 0.1815
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X R AR T F A AR RS2, 2K 2 T # i 3E K
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Table 4 Effects of water-fertilizer interaction on soybean dry matter accumulation at maturity stage( g)

Jb 3 WA

Treatment Root dry weight

ETE
Stem dry weight

WI1FO 16.7400 +1.92 dC
W1F1 23.3500 +1.83 abAB
W2F0 25.5400 £1.72 abA
W2F1 25.9800 +2.61 aA
W3F0 18.0333 +2.01 ¢dBC
W3F1 21.4733 +2.22 beABC
Ji 2531 ANOVA
W 13.7842 " * 0.0013
F 11.0191 " 0.0078
WxF 2.8598 0.1042

26.6000 +0.57 cB

31.0933 +£9.03 beB

32.7500 £2.80 bcB

58.5300 +4.87 aA

40.0167 +2.63 bB

15.7061 * * * 0.0008
28.2715** " 0.0003
6.9022 " 0.0131
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Table 5 Effects of water-fertilizer interaction on final yield and yield components in soybean

AbER B34 bR [EE A R
Treatment Pod number per pot Seed number per pot 100-seed weight/g Yield/g-pot =
W1F0 126.67 £7.57 bB 250.00 +13.00 bB 15.99 +0.88 cB 40.03 £3.95 ¢C
WI1FI 125.67 +6.03 bB 242.00 £7.21 bB 17.46 £0.54 bB 42.26 +2.35 ¢BC
W2F0 130.67 £7.51 bB 254.33 +14.01 bB 17.64 +0.56 bB 44.81 +1.05 beABC
W2F1 158.00 £7.21 aA 263.67 £5.51 bB 19.68 +0.79 aA 51.90 +2.50 aA
W3F0 137.67 +7.51 bAB 256.33 £10.60 bB 16.03 £0.48 ¢B 41.12 £2.78 ¢BC
W3F1 154.67 +10.02 aA 299.33 £19.03 aA 16.31 +0.36 B 48.86 +3.66 abAB
T 2534 ANOVA

w 10.3994 = * * 0.0036 8.6877** 0.0065 6.6710 0.0144 28.5307* * * 0.0001

F 13.3134 % * 0.0045 5.5545 " 0. 0402 13.2549 % * 0.0045 20.0262* * 0.0012
W xF 4.3729* 0.0432 5.7015 0.0223 2.3060 0. 1501 3.3890 0.0752
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