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Construction of Quantitative Sowing and Fertilization Model for High Oil and
High Yield Soybean
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JI Nina', WANG Guan', SUN Mingming'
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Abstract; In order to fully understand the effects of soybean sowing and fertilization methods on soybean yield and oil content,
scientific technical measures to improve quality and increase production were mastered, in this study, soybean variety with
high oil and high yield, Heinong 531, was used as the material, the single-factor gradient experiments of sowing density,
fertilization depth and fertilization amount were set up to analyze the effects of single factor indexes on yield components and oil
content. The quadratic regression orthogonal experimental design was used to establish a mathematical model of the integrated
measures of soybean sowing and fertilization with yield and oil content as indicators, and the combination of precise
implementation measures under the highest yield and highest oil content was clarified. The results showed that pods number
per plant and seeds number per plant increased first and then decreased with the increase of seeding density, and the critical
value was 280 000 plants-ha™'. Pods number per plant and seeds number per plant showed a gradual increase trend with the
increase of fertilization depth,the change of 100-seed weight showed a parabolic shape with the increase of fertilization depth.
The pods number per plant, the seeds number per plant and the 100-seed weight all showed an increasing trend with the
increase of fertilizer application rate, and the critical value was 375 kg-ha™'. Soybean oil content increased first and then
decreased with the increase of seeding density, the deepening of fertilization layer and the increase of fertilizer amount. There
was no significant difference in oil content among different seeding density treatments. Both shallow fertilization and increasing
fertilizer amount could significantly increase soybean oil content. The regression equation between soybean yield, seeding
density (X, ) , fertilization depth(X,) and fertilization quantity (X;) was obtained as follows:Y =2 714. 696 +47. 445X, +
15.768X, +2.967X, —0. 490 8X; - 1. 862X; - 0. 001 2X +0. 680 9X, x X, — 0. 078 3X, x X, - 0. 005 9X, x X,. The
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regression equation between soybean oil content and sowing density, fertilization depth and fertilizer amount is as follows: Y =
14. 288 +0. 410X, +0. 083X, +0. 014 6X, —0. 006 47X; —0. 010 8X3 —0. 000 008 17X +0. 004 86X, x X, —0. 000 316X, x X,
—0.000 069 1X, x X;. The model predicted that the highest yield of high-oil and high-yield soybean could reach 3 952.023

kg-ha™', and the sowing density was 280 000 plants+ha ™'

amount was 225.080 5 kg+ha™'. The maximum oil content can reach 22.79% , and the sowing density is 260 000 plants-ha ™",

, the fertilization depth was 10 cm, and the fertilizer application

1

the fertilization depth is 8.5 c¢m, and the fertilizer amount is 354. 857 8 kg-ha ™' to achieve the maximum oil content. The

results provide theoretical basis and technical support for promoting high oil and high yield soybean production.

Keywords : soybean; seeding; fertilizationg; model; oil content; yield
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Table 1 Test plan of univariate test
IRV G A TENE T it AT &
Level code Seeding density/ ( J7 ¥ +hm ~2) Fertilization depth/em Fertilization amount/ ( kg-hm ~?)

1 24 5 150

2 26 8 225

3 28 10 300

4 30 15 375

5 32 20 450

F2 EXRBAR
Table 2 The plan of orthogonal test
g WA ROK gD AL IR BEK P S Jit S 2t 7K - 2 i A2 it HE A it AT
Treatment munher | C00€ Of soWing Code of fertilization Code of Seeding density/  Fertilization  Fertilization amount/
density level depth level fertilization level (Jikk-hm~2) depth/cm (kg+hm~?)

1 5 1 2 32 5 225
2 2 1 5 26 5 450
3 3 2 1 28 8 150
4 4 4 4 30 15 375
5 5 2 4 32 8 375
6 2 5 3 26 20 300
7 1 3 5 24 10 450
8 1 5 4 24 20 375
9 4 1 3 30 5 300
10 2 4 1 26 15 150
11 5 4 3 32 15 300
12 4 2 5 30 8 450
13 1 2 3 24 8 300
14 3 1 4 28 5 375
15 2 2 2 26 8 225
16 2 3 4 26 10 375
17 5 3 1 32 10 150
18 3 4 5 28 15 450
19 3 5 2 28 20 225
20 4 3 2 30 10 225
21 5 5 5 32 20 450
22 1 4 2 24 15 225
23 3 3 3 28 10 300
24 4 5 1 30 20 150
25 1 1 1 24 5 150

1.4 REPE
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BT, 715 H o 7 R R T 1 B T ARG A S
T it



534 A AR A I RO SR AR A AL MO AR Y ) R 611

2 ZFERE5RH
2.1 BWEE R RGN K S B A R
BT

HIZ5 3 A] 1, ik S HOR B ok BB 5 1 o o
JEE BRI N 24 52 B A S TS AR A A A MR
SEBOKF 28 JI 1 30 Tk -hm 2 ARG RN A BEAL B

x3 BUMTENX

BEETHEBELM, HMH 2 258K N
PARRRIBORE 28 Ti bk -hm G R B B Em T
HER & A, NERERE, 24 77,26 7
28 Jikk-hm CHEFEE Z M 2E AN BE, H B E S
Trs B, 5 b A PR RE R AT DL E i A
ARG 4R T AR SE O BB B 38 T [] B 7 £
TIE AR E AN 2 PR A A5 T R =2,

2B E TR

Table 3 Effects of seeding density on components of soybean yield

g 2 HRIERL
Seeding density/ ( Ji#-hm %) Pods number per plant
24 63.6 b
26 65.6 b
28 74.0 a
30 72.0 a
32 66.3 b

LIV & R
Seeds number per plant 100-seed weight/g
171.6 ¢ 24.3 a
188.6 b 23.8 ab
218.6 a 23.8 ab
171.3 ¢ 23.6 be
139.0d 23.0 ¢

I FFVEBARR R AR/NG FRERIRTE 0.05 K2R 2FE, TR,

Note: The data in the same column marked with different lowercase letters, indicating that there is a significant difference at the level of 0.05. The

same below.

H15¢ 4 AT, SRR SIE B0 SR 50 it 3 it AE 7%
J3E B o S22 30 A e, B R SR HOR
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O [EET,10 115 em AEPRZ ] 22 AN K (H B3
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QbR [] 22 S AN K H S 3 R T H R A it T R
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Table 4 Effects of fertilization depth on

components of soybean yield

it N R HbRIERL FRRRLEL [ER A

Fertilization Pods number Seeds number 100-seed

depth/cm per plant per plant weight/g
5 61.00 b 165.00 ¢ 22.26 ¢
8 63.66 b 170.66 ¢ 22.75 b
10 67.66 a 187.66 b 23.70 a
15 71.00 a 194.00 b 23.65 a
20 71.33 a 208.33 a 22.52 be

16 5 FIAT, BARR A SR BORBOHT P kL E 44 B
5 TIPS P 348 o 2 0 3 A 8 n A e g, LA R
AR AL ] 375 5 450 kg-hm 2AbBRZ [A] 22 SR
KR 28 T e &t A AL B it BE 4 2 150
55225 kg-hm 7 Z [B] BRLPR SEHORT R 22 R AN,

B EARORI RO S W2, U B B RO B800) T HE AR it
TR U,
x5 HEREXNXEFEMHEFHZEIE
Table 5 Effects of fertilizer application on soybean

yield components

Jite A £ s - N
o bR IERL BRI AL HRLE
Fertilization

Pods number Seeds number 100-seed

amount/ | | o

per plant per plant weight/ g

(kg-hm2)
150 65.33 ¢ 157.00 d 23.17 b
225 66.66 ¢ 161.33 ¢ 23.24 b
300 70.33 b 167.33 b 23.36 b
375 75.33 a 174.33 a 23.79 a
450 76.66 a 173.33 a 23.62 a

2.2 BMEE GEREMELEENAZSHASE
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TR 6 AT LAF ) R A5 % 5 Bl 5 46 ol o i
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Table 6 Effects of sowing density, fertilization depth and fertilizer amount on soybean oil content
Hhh R JHEAE
o i & T HE T B2 & o LRy
Seeding density/ Fertilization amount/
) Oil content/% Fertilization depth/cm Oil content/% Oil content/%

(i tkhm=?) (kg-hm’z)
24 22.54 a 5 22.51 ¢ 150 22.51 ¢
26 22.55 a 8 22.51 ¢ 225 22.53 b
28 22.55 a 10 22.73 a 300 22.64 a
30 22.55 a 15 22.63 b 375 22.64 a
32 22.54 a 20 22.51 ¢ 450 22.64 a
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% Ra =0.889 5, RHIZA AL LA R BE A S, AT LA
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Table 7 Performance of yield and oil content of soybean under different treatments

X, R X, MENETR B X, JifiAC .
Ab B 2R 5 . _ o Fr i & &
X, seeding density/ X, fertilization X; fertilization amount/
Treatment number Yield/ (kg+hm =) Oil content/ %
(Jikk-hm~2) depth/cm (kg-hm~2)
1 32 5 225 3878.52 22.14
2 26 5 450 3846.68 22.16
3 28 8 150 3897.51 22.35
4 30 15 300 3848.43 22.17
5 32 8 375 3881.13 22.36
6 26 20 300 3606. 16 20.77
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x7 (£)
X, W Fh g B X, EAE TR X, JiEHE i
b B4 ) ) o FohE i
Treatment mumber X, seeding density/ X, fertilization X; fertilization amount/ Yield/ (kg-hm ) 0il content/%
(Tt -hm~2) depth/cm (kg-hm~2)
7 24 10 450 3936.52 22.68
8 24 20 375 3696. 47 21.29
9 30 5 300 3989.63 22.78
10 26 15 150 3778.01 21.76
11 32 15 300 3887.52 22.19
12 30 8 450 3897.41 22.45
13 24 8 300 3896.35 22.44
14 28 5 375 3849.26 22.17
15 26 8 225 3892.52 22.42
16 26 10 375 3940.51 22.70
17 32 10 150 3919.56 22.18
18 28 15 450 3826.42 22.04
19 28 20 225 3687.53 21.24
20 30 10 225 3930.57 22.64
21 32 20 450 3628.12 20.90
22 24 15 225 3796.53 21.87
23 28 10 300 3945.67 22.73
24 30 20 150 3776.86 21.76
25 24 5 150 3833.43 22.08

3 i
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