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Effects of Cultivation Patterns and Nutrient Regulation on Dry Matter Accumu-
lation and Yield in Soybean
HAN Liping SUN Lei TIAN Jingxuan ZHANG Ze-yu TAI Feng BI Shi-ting LIU Yuan-ying

( College of Resources and Environmental Science Northeast Agricultural University Harbin 150030 China)

Abstract: In order to study the effects of cultivation patterns and nutrient regulation on dry matter accumulation and yield of
soybean the plot experiment was conducted with Kennong 23. The optimized fertilization( D) and compared fertilization( con—
trol N) were the main plots while cultivation patterns treatments 4 5 lines and 6 lines on the ridge of 130 ¢cm in width
were the secondary plots. The results showed that dry matter accumulation of the whole plant followed a single peak curve and
the peak appeared from pod stage to seed filling stage. Seed yield was positively correlated with the dry matter accumulation in
the seed filling stage. The treatment with optimized fertilization( D) had higher leaf area index and dry matter accumulation
than control. Compared with the control( N) the yield of D4 increased by 4.3% D-5 increased by 17.1% and D-6 in-
creased by 29.5%. The treatment with the density of 340 000 plants*ha ™" combined with optimized fertilization and 6 lines on
the 130 ¢m ridge was the most reasonable planting pattern for high yield and good quality for local soybean production.
Keywords: Soybean; Nutrient regulation; Cultivation patterns; Dry matter accumulation; Yield
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187 ~132°54” N46°06730" ~46°37°30") 2
Table 2 Nutrient application rate/kg+hm
° N P,0s K,0 Ca Mg Zn
3.6C 525 mm. Treatment
2 276.9 h 133 d. o D4 54 60 60 14 18 1
30. 47 R 54 60 60 14 18 1
gkg™! 1.57 g*kg ™! 121. 45 mgekg ™' D6 54 60 60 14 18 1
23.37 mgekg ™' 104. 43 mg-kg ™' N4 55 70 30 - - -
239.62 mg * kg™ 0.78 mg * kg™ N5 55 70 30 - - -
pH5. 93, 23( N-6 55 70 30 - - -
80 cm ) o : 1 1.3
(N 44%) IT( N 46.2%) (N R2.R4.R6 RS
16.6% P,0, 46.7%) (K,0 60%) . 4 3
(Ca 12% Mg 18% P,05 15%) (Zn 3 . .
3.0 %) - 85°C 30 min 70°C
1.2 .
R8 2 5
(D) (N)2 2m’ .
D ~ N ~ ~
IN II . . . .
( .
R2.R4.R6
o = /
); .
130 cm 4 1.4
30 chm7), 5 32 *hm™?) | Excel 2003 SPSS 19. 0
6 34 *hm™?) 3 ( 1) .
6 D4.D-5.D-6.N4.N-5.N-6
3 o 2
0. 67 hm’ 2.1
2,
o 5 21
o o, 1
1 R2 ~ R4
Table 1 The cultivation patterns of the experiment R4
Treatment Density Cultivation Ridge D5 N5 17.2% D-6 N-6 23. 49
/plant*hm ~2 patterns width/cm (P <0.05) .
D4 30 4 130 6 (
b 2 ; 10 ¥ ochm?) > 5 (32 hm?Y) >
D6 34 6 130
N4 30 4 130 4o 30 *hm ™) . R6
N-5 32 5 130
N6 34 6 130 °
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34 mY) > 5 2 ‘hm™?) >  (P<0.05) ., >32 «hm >
4 30 *hm ) ;
D4 N4 12.9% D-5 N-5
37.2% D-6 N-6 58. 8% o
1

Fig. 1 Effects of cultivation patterns and nutrient regulation on LAI of soybean

2.2 (R6 ) 16%(R8 );D6 N 7.6%
(R6 ) 43.1%(R8 )
T, (P<0.05) .
“S » 8 ( + 6 ( D‘6)
2) R6 °
R6
D4 N4 28.3% o
(R6 ) 90%(R8 );D5 N5 37. 2%
2
Fig. 2 Dynamic accumulation of dry matter for whole plant at different growth stages
2.3
6 34 *hm™) > 5
o 3 R2 ~ R4 32 *hm~?) > 4 30 *hm™?) .
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N-5 17% D-6 N-6 10.8% (R6 )
19%(R8 ) (P<0.05) .
R8 + 6
50% ~60% - (D-6)
D4
N4 13.5% (R6 ) 8.9%(R8 ) D5 o
3
Fig. 3 Dry matter distribution ratio of different organs
2.4
6 (34 *hm™?) < 5 (32 *hm™?) <
LSD ( 3) 4 (30 *hm™) .
~ (D) (N)
D4 N4 4.3% D-5 N5
32 *hm™ o 17.1% D6 N-6 29.5% D-6 N-6
6 (H4 *hm™) > 5% 0
5 (3 shm~?) > 4 (30 *hm~?) .
3

Table 3 Effects of cultivation patterns and nutrients regulation on yield components of soybean( n =3)

Treatment Density Pods per plant Seeds per plant 100-seed Yield Yield increased
1.0 x10*/plant*hm 2 weight/g /tehm 2 rate/ %

D4 30 31.64 a 74.86 a 16.62 b 3.67 be 4.3
D5 32 31.68 a 69.13 a 16.99 ab 3.70 ab 17.1
D6 34 24.35 ¢ 55.50 b 16.64 ab 3.95 ab 29.5
N4 30 31.05 ab 70.65 a 16.25 ab 3.52 be -
N-5 32 28.54 abc 62.17 ab 16.51 a 3.16 ¢ -

N-6 34 26.24 be 52.15 b 16.29 b 3.05 ¢ -

0. 05

Different lowercase letters with in the same column indicate the significant difference at P <0. 05 level.
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