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Effect of Different Fertilization Mode on Soil Physical Properties, Agronomic
Characters and Yield of Soybean in Slope Cropland

MENG Xiang-hai

(Mudanjiang Branch of Heilongjiang Academy of Agricultural Sciences,Mudanjiang 157041, China)

Abstract: According to the phenomenon of serious soil nutrient loss, unreasonable fertilization and lower crop yield in hilly
slope cropland ,some measures including application of organic-inorganic compound fertilizer ( OICF) , soil improvement gran-
ules(SIG) and film mulch( FM) were taken to design five fertilization modes to clarify the effect of the different fertilization
mode on soil physical properties,agronomic characters and yield of soybean and to select the best fertilization mode. FM effec-
tively reduced the fluctuations of the soil moisture. Soil moisture of non- FM plus OICF increased gradually from surface to bot-
tom of arable layer and changes were relatively obvious at 0-15 cm. Soil moisture at 1520 cm layer of OICF + SIG + FM was
obviously higher other fertilization modes in the later growth stage of soybean. Compared with no fertilization control, pods per
plant,seeds per plant and seeds weight per plant of each fertilization mode were increased ,while flat pod rate and insect seed
rate reduced significantly. Seed yield of OICF + SIG + FM significantly increased by 77. 55% ,43. 52% ,40. 07% and
29.39% ,respectively,compared with other fertilization modes. Therefore, applying organic-inorganic compound fertilizer and

soil improvement granules combined with film mulching could improve soil physical properties of hilly slope cropland effective-

ly,and enhance soybean yield.
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LB B gt P Ay Bl o i i 17 o K
Fih& 55, SR SR (Y IS AR SR 3 ~
5°, HHEAERR 30 4F, #F)2 8 25 em, £33 pHT. 70,
AHLE 25.5 g-kg ™', il 96. 8 mg-kg ™', A AU
66.0 mg-kg ™", HALE 159 mg-kg ™',

IRIE/NX HETAN 24 m? (5 17 x £796 0.6 m x f7{&
8 m),WE 5 MATALEE . X I (CK) , A HLTEHLE IR
JIEE 400 kg-hm > (A) , A HLICHLE IEAE 400 kg-hm > +
R R ORI 10 kg-hm 2 (A + B) A HLEHLE
TRAC 400 kg-hm > + (A + C) , A HLICHLZIRAL
400 kg-hm > + - HEWR 2 B 7 10 kg-hm ™ + 7 &
(A+B+C), 3 RER ,FEVLIXAHHS, HPAL
TCHLERNE AP S5 &k 32.81% , B N: P, 0,:
K,0 =17.88:4.29: 10. 64, + 3l [ ok 7 Ky #)
B BAT W R R JT 3R L R U SR TR
FE LGN A MR, MR R SR A CHm . Tk

LSO 791 235 A R AR — U it A, b i P A 3% ol S
92 Ritff7,
1.2 MEmMBSAZX

A3 T4 R A Y] | 4 38 0T RN R T I
0~20 cm ( BUEERE 4358 0 ~5 em 5 ~ 10 e¢m,
10 ~15 em 15 ~20 em) + )2 1)+ 35K & (% , 4t
THEME) A0 ~10 em FHER T (g-om ™, BRI
WS ) s BRZ AR 1 m? PR AR Rk, BE AL B 10
PRI A BB B L BRR IR IR HUR R Bk
1.3 #EHH

K Excel 2003 F1 DPS 7. 05 A4 % 54 3 47
25T

2 HER5HH

2.1 AEMEEER 3T 1 5 I 4 B A R

2.1.1  23ghRkE @R v, AR A B
KR EPZIRMBHHEE, 0 ~5 em 221k
ZS W15 ~20 em HHEE KR AH XTI,
TEFEA R G AT I B8 AL #1455 K 7E 0 ~
5 em B BARF H A B, A6 28 B 5 1 (45 56
SR , )2 15 ~20 em R A HLICHLE IR AL
+ -l RURL ) + B ARt AR = 1 g K
A T e AR AR 2 i I A K SR R A
SRR, 78 B AR R KO0 A AR v TR S SR
SRR

®1 TRBEEXHETESKETW

Table 1 Changes of soil moisture in arable layer under different fertilization mode ( % )
B 0~5 cm 15 ~20 em
Growth period CK A A+B A+C  A+B+C  CK A A+B A+C  A+B+C
434 Branching 15.29 17.30 17.52 17.09 18.27 19.05 19.33 19.60 19.73 19.61
JEAEH Full-blooming 12.26 14.92 13.35 13.10 13.90 15.42 15.04 15.52 17.85 14.91
2534] Pod bearing 17.92 18.40 18.24 18.09 16.99 16.26 17.43 18.33 17.84 18.23
J I Mature 19.51 19. 66 18.29 21.02 16.00 20.58 20.17 19.04 20.48 22.47
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YR At K RS SR it 4 Rl R U
ATLVA R A, R 2 nlm, #F2 0 ~
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FIAY L3 25 &R R R R, 4 il o 120 10% Fi
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Table 2 Changes of soil bulk density in arable layer under different fertilization mode(g-cm )
=ine | 0~5cm 5~10 cm

Growth period CK A A+B A+C  A+B+C  CK A A+B A+C  A+B+C
4343 Branching 1.15 1.14 1.22 1.22 1.24 1.29 1.23 1.25 1.23 1.24
JEAEH] Full-blooming 1.22 1.28 1.35 1.23 1.28 1.20 1.25 1.25 1.18 1.44
2E324] Pod bearing 1.08 1.19 1.05 1.78 1.93 1.12 1.21 1.17 1.85 1.96
J G Mature 1.21 1.15 1.09 1.46 1.67 1.18 1.11 1.09 1.87 1.90
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2.2.1 ke REMKR BRI A, MEHA LTI
HIRALA BN (A A +B A +C A +B+C) k)
B E = TRTIR(CK) o FEit A HLICHLIR TR AT Y 2
it b, it - 3 A R AOR ) B A e A S R

TRk, I EANLTCHLE IR + 1 0k ek R 7 + 7
MIRCR Fe o 5 it AT ASE X Y 32 2505 B0 A 88003
B SN AL S A AL P (A + CA +B
+C) M EETEUASE G (A +B +C) AR
RSN R R R 3 (P <0.05)
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Table 3 Comparison on soybean main agronomic characters under different fertilization mode

AbFE Treatment k7 Plant height/cm

F 2595 % Main stem nodes

54 Effective branch

CK 50.60 cC 16.37 bB 2.63 b

A 61.63 bB 17.63 abAB 2.83b
A+B 67.37 bAB 18.60 abAB 3.23 ab
A+C 81.40 aA 20.37 aA 2.93b
A+B+C 81.47 aA 19.53 aAB 4.23 a

[EIFVEEAR LU R R /N TR 25 230378 22 5235 0. 01 F110. 05 2 KF, TIA],

Values within a column followed by different capital and lowercase letters are significantly different at 0. 01 and 0. 05 probability levels, respectively.

The same below.
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P EE RN, I BA LG IRICAS & L R
UL B Rt SR FH 2 RS Ak L Sy 8 7 S8R B B, A
A RO 540 50 5 7 77. 55% (43.52% \40. 07%
129.39% .
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Table 4 Comparison of soybean yield related traits under different fertilization mode

- [Eg A FRRIER AR JEIER ok AR e
) 100-seed Pods per Seeds Flat pod Insect seed Seeds weight Yield
Treatment
weight/g plant per plant rate/ % rate/ % per plant/g /kg-hm 2

CK 17.50 ¢B 27.23 b 58.00 ¢ 20.20 aA 18.22 aA 12.75 ¢ 2754.33 ¢D
A 24.03 abA 38.43 a 77.50 be 9.28 bAB 11.10 cC 13.81 be 3407.33 bC
A+B 22.93 bA 31.67 b 63.33 ab 11.37 abAB 15.21 bB 17.34 ab 3491.43 bC
A+C 23.67 abA 38.33 a 76.93 abc 8.96 bAB 16.85 abA 17.27 ab 3779.67 abB
A+B+C 25.13 aA 38.13 a 82.40 a 8.92 bB 12.42 cC 18.47 a 4890.33 aA
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