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An Agronomic Model of High-yield Cultivation for Soybean, Maodou 3
TANG Yong-hui
(Lianjiang County Seed Management Station, Lianjiang, Fujian 350500, China)
Abstract; In searching for high yield cultivation techniques for a new vegetable soybean variety, Maodou 3, a
mathematical model was established. Correlation between the soybean yield and its major agronomic measures,
including N, P,Os, K, O applications and planting density, was studied using a quadric universal rotation design. The
results showed that N had the greatest effect on yield among different ferlizers, with a maximum seed yield of
10 509. 54 kg « hm ? at 225.0 kg » hm ? N fertilization. At the same application level, K, yielded 10 473. 44
kg « hm ?. Within a certain range, increased P, O; produced higher yield. but the yield declined beyond that range.
Higher planting density resulted in lower yield due to the prominant branching characteristics of the cultivar.
Therefore, it was important to control the planting density. According to the mathematic model, the optimized

agronomic measures for top yield (=10 000 kg « hm ) were: 130. 05—147. 80 kg » hm * N, 284.27—313. 97 kg

XEHS: 1008—0384 (2011) 05—718—05

« hm % P,0O;, 144.77—161. 03 kg « hm * K,O and (20.15—21. 33) X10* plants « hm™Z.
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Table 1 Levels and codes of experimental factors
i igh 7K -
A+ 7% gy (] B
—1.682 —1 0 1 1. 682
X, (kg + hm™2) 0 45.0 112.5 180. 0 225.0 67.5
X, (kg » hm™?) 0 90. 0 225.0 360. 0 450. 0 135.0
X;(kg » hm™?) 0 45.0 112.5 180. 0 225.0 67.5
X, (Jikk « hm™2) 15.0 18. 0 22.5 27.0 30.0 4.5
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Y = 10269. 961 + 245. 849X, + 330. 543X, +
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FE, B RLER I A5 e O B W, ORI, T A Mk #E O R Y, = 10269.961 +
BRI R /N 330. 543X, —211. 355X%;

R CBERAETE” Bz B T o i At B AR AALER A Y, = 10269. 961 + 362. 059X, —
B A F KT, &R 57 R 158. 582X7 ;

i ] . Y, = 10269. 961 + 245. 849X, — FifE %5 BF. Y, = 10269. 961 — 233. 689X, +
61.482X7%; 44.061X7%,
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Table 2 Experimental matrix and soybean yield

— - Y e
w5 X = X X <k§dd-ﬁj92> <ng-)2}(1:;*2> (kg Kh(n)r> (ﬁ*;k)rﬁ- il;tz) (kg . hiﬂ)
1 1 1 1 1 180. 0 360.0 180. 0 27.0 10991. 6
2 1 1 —1 —1 180. 0 360.0 45.0 18.0 10334. 9
3 1 —1 1 —1 180. 0 90. 0 180. 0 18.0 10221. 4
4 1 —1 —1 1 180. 0 90. 0 45.0 27.0 8537.7
5 —1 1 1 —1 45.0 360.0 180. 0 18.0 10454. 3

—1 1 —1 1 45. 0 360.0 45.0 27.0 9415. 4
7 —1 —1 1 1 45.0 90. 0 180. 0 27.0 9713.9
8 —1 —1 —1 —1 45.0 90.0 45.0 18.0 9594. 5
9 —1.682 0 0 0 0 225.0 112.5 22.5 9331. 8
10 1.682 0 0 0 225.0 225.0 112.5 22.5 10788. 6
11 0 —1.682 0 0 112.5 0 112.5 22.5 9224. 3
12 0 1. 682 0 0 112.5 450. 0 112.5 22.5 10048. 3
13 0 0 —1.682 0 112.5 225.0 0 22.5 9355.7
14 0 0 1. 682 0 112.5 225.0 225.0 22.5 10215. 4
15 0 0 0 —1.682 112.5 225.0 112.5 15.0 10728. 9
16 0 0 0 1. 682 112.5 225.0 112.5 30.0 9988. 6
17 0 0 0 0 112.5 225.0 112.5 22.5 9982. 6
18 0 0 0 0 112.5 225.0 112.5 22.5 10561. 7
19 0 0 0 0 112.5 225.0 112.5 22.5 10442. 3
20 0 0 0 0 112.5 225.0 112.5 22.5 9815. 4
21 0 0 0 0 112.5 225.0 112.5 22.5 10502. 0
22 0 0 0 0 112.5 225.0 112.5 22.5 10502. 0
23 0 0 0 0 112.5 225.0 112.5 22.5 10167. 7
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2.3.2 REBERZASH®SMN T —1.682<X<
1. 682 7K V-9 [l Y. 2R AT 5032 78 L - B 400
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Table 4 Optimized agronomic measures for Maodou 3 to achieve a yield greater than 10 000 kg « hm *
X, X, X X,
A

—1.682 35 0.115 9 0. 030 20 0. 066 87 0. 285
—1 45 0.148 43 0.141 38 0.125 77 0.252
0 61 0. 200 82 0. 269 61 0. 200 61 0. 200
1 77 0. 252 91 0.298 86 0. 282 45 0.148
1. 682 87 0. 285 80 0.262 100 0.328 35 0.115
b 305 1 305 1 305 1 305 1
PTG (X ) 0. 392 0. 549 0. 599 —0.392
FRUERR (S 0.067 0.056 0.062 0.067
95 % B {51 0.260~0. 523 0.439~0. 659 0.478~0.719 —0.523~—0. 260
R 130.05~147. 80 kg » hm~?  284.27~313.97 kg » hm™?  144.77~161.03 kg » hm~2 20.15~21. 33 Ji# « hm?
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