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Influence of Echinochloa Crusgalli on the Growth of Spring Soybean and its Eco-

nomic Threshold in Northeast China
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Abstract: Echinochloa crusgalli is a troublesome weed in Northern China and seriously damages soybean growth and reducing
soybean yield in soybean fields. A field experiment was carried out to study the effects of E. crusgalli of different densities
(0, 20, 40, 60, 80 and 100 plant-m~>) on the soybean growth and yield by the method of additive series experiment. Re-
sults showed that increasing density of E. crusgalli significantly reduced soybean’ s pods per plant and yield. There was no
significant impact on soybean plant height. The linear function model was the best in describing the relationship between E.
crusgalli density and soybean yield as y = —12. 863x +2 720. 396 (R*> =0.982; F =217.340; P =0.001) ; while the linear
function model as y =0. 467x +1. 017 (R* =0.982; F =217.352; P =0.000 1) was better for describing the relationship be-
tween E. crusgalli density and yield loss. Economic threshold of E. crusgalli control was 24. 65 —27. 89 plants+m > for manu-
al weeding, while for the chemical herbicides of 90% acetochlor EC, 12. 5% sethoxydim EC, 5% quizalofop-P EC were 2. 79
—3.39,3.45 —4.12 and 3. 18 —3. 95 plants-m >, respectively.
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Table 1

Effects of different densities of Echinochloa crusgalli on soybean growth

PR JIE 3

Weed density/ ( plant-m ~2) Plant height/cm

T 9 [ ER

Pitch number Internodes length/cm

0 103.15 +6.03 a
20 106.17 £4.54 a
40 100.16 £5.80 a
60 99.07 +£1.10 a
80 98.84 +3.38 a
100 97.95+1.82 a

16.24 £0.65 a 6.35+0.26 ¢
15.92 +£0.67 ab 6.67 £0.06 bc
14.51+1.47 b 6.95+0.18 b
14.97 +0.48 b 6.63 +£0.27 be
12.54 £0.23 ¢ 7.89+0.41 a
12.80 +£0.35 ¢ 7.66 £0.11 a

ARNGFRAKZR R (P <0.05), T,

Different lowercase indicate significant difference (P <0.05), the same below.
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Table 2 Effects of different densities of E. crusgalli on soybean yield characteristics

MR IR 75 YR (4 AT iy
Yield/(kg+hm?)

PR

PR
Weed density /( plant-m %) Pods per plant Empty pods rate/% 100-grain weight/g Yield loss rate/%

0 40.61 £3.53 a 5.20+0.30 e 22.78+1.29 a 2748.33 £77.51 a 0.00
20 31.62+1.30 b 7.65+0.08 d 22.01+1.33 a 2393.33 + 181.48 b 12.92
40 33.00 £5.86 b 8.48 £0.41 d 22.01 +2.14 a 2176.67 £97.13 be 20.80
60 32.59+0.75 b 10.11 £0.69 ¢ 21.03+1.15 a 2056.67 = 148.44 ¢ 25.17
80 23.25+3.41 ¢ 12.55 +0.58 b 20.40 +2.24 a 1713.33 £95.04 d 37.66
100 22.81 £3.47 ¢ 15.90 x1.15 a 23.24+1.45 a 1383.33 + 83.27 e 49.67
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Table 3 Regression analysis between E. crusgalli density and soybean yield loss

47528 Fit method [A] J %Y Regression model R? F 3 VE Significance
B£k FREK Linear function y=0.467x +1.017 0.982 217.352 0.0001
PRI 2R Logistic equation y =68.280/ (1 +¢(%412-0-0332) ) 0.964 39.610 0.0070
YK M Quadratic function y=0.003x% + 0.101x + 10.326 0.983 88. 895 0.0021
FEBE %L Power function y =0. 562x% %% 0.981 207.227 0.0001
5% 26 51 Exponential function y =8.203¢% 018 0.942 65.383 0.0013
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Table 4 Economic infestation level and economic threshold of E. crusgalli

By 85 it Biii5 2% IR ES L EE RVFKF ZEU
Control measure Control cost/(yuan-m~?) Efficacy Economic infestation level/%  Economic threshold/ ( plants+m ~2)
N T B Manual weeding 1400 95% 12.53 ~14.04 24.65 ~27.89
90% L HEeFLith
246 90% 2.32~2.60 2.79 ~3.39
90% Acetochlor EC
12. 5% W AR BEFL N
278 90% 2.63 ~2.94 3.45 ~4.12
12.5% Sethoxydim EC
5% KR R FLm
270 90% 2.55~2.86 3.18 ~3.95

5% Quizalofop-P EC
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