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Effects of Wide and Narrow Planting Patterns on Growth and Yield of Soybean
QI Si-yuan, WANG Fu-lin, LAN Jia-wei
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to explore the effects of cultivation patterns on growth tendency and yield of soybean in Nenjiang, discover
the best field planting patterns for the region, Heinong 43 was used as material, seven different cultivation patterns were
established, and we analyzed the changing trends of leaf area index ( LAT), dry matter accumulation and distribution in
different growing stages and the yield. The results showed that planting patterns had significant effects on soil moisture
content, the average soil moisture content of large ridge planting in the whole growth period was higher than that of
conventional ridge planting and flat sowing. In the growing stages, LAI and dry matter accumulation of soybean increased
firstly and then decreased. The yield of ridge tillage was higher than flat planting. With the same row spacing, increasing
ridge width will increased soybean yield. And with the same ridge width, the wide-narrow row treatment could increase the
soybean yield. The grey correlation analysis showed, the seeds number per plant had the greatest impact on soybean yield.
Under the treament four rows of wide-narrow on the 130 c¢m ridge, pods number per plant, seeds number per plant, and seeds
weight per plant were the best. The final yield was 3 678. 15 kg-ha™', it was 3.01% , 5.95% and 13.20% higher than
large-ridge planting and small-ridge management, four rows of same row spacing on the 130 c¢m ridge, and three rows of same
row spacing on the 110 cm ride, compared with other big ridge pattern. It was 7. 97% higher than that of 65 ¢m conventional
ridge tillage. In conclusion, under this experiment condition, four rows of wide-narrow on the 130 cm ridge was the suitable
field configuration in Nenjiang.
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Table 1 Planting patterns of the experiment
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Treatment  Ridge width/em  Row number Row spacing/cm

Al 65 2 12
A2 - - 212,553

A3 65 2 12

A4 130 4 HEAT 53,3017 12
A5 130 4 tRIRIAT 53,147 12
A6 130 4 25

A7 110 3 22.5
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TE . FHLZELE b P o VB ZE  d. KER/NEE e 28 B IUFTIEAAT I 28 L UFTSE
178 ;g 22 B =475 TR,
Note:a. Conventional ridge planting; b. Flat sowing; c¢. Ridge after flat planting; d. Large-ridge

planting and small-ridge management ;e. Four rows of wide-narrow on the 130 ¢m ridge; f. Four rows of

same row spacing on the 130 c¢m ridge;g. Three rows of same row spacing on the 110 c¢m ridge.

1 MERTREE

Fig.1 Schematic diagram of planting patterns
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2 MEAEXMTESKENEN

Table 2 Effects of planting patterns on soil moisture content BN %
B RN Hi i 4535 BRI A
Treatment Sowing stage Seedling stage Flowering stage Podding stage Seed filling stage Maturity stage
Al 28.98 a 27.93 a 23.10 abc 31.12 ¢ 29.24 ab 29.98 bed
A2 28.45 a 26.49 ¢ 21.51d 30.09 e 28.06 ¢ 29.73 cd
A3 28.97 a 26.73 be 22.37 ¢ 30.67 d 28.59 be 29.91 bed
A4 28.37 a 28.00 a 22.55 be 30.93 ¢ 29.12 ab 29.65 d
AS 28.49 a 28.17 a 23.31 ab 31.58 b 29.46 a 31.24 a
A6 28.44 a 28.43 a 23.35 a 31.83 a 29.49 a 30.25 b
A7 28.25 a 27.23 b 23.11 abe 31.00 ¢ 29.51 a 30.17 be

A RR/NG FRERR AL BEE 7E P<0.05 KV F 2R T,

Note : Different lowercase indicate significant difference( P <0.05) between treatment. The same below.
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Fig.2 Effects of planting patterns on LAI of soybean
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Table 3 Effects of planting patterns on dry matter

accumulation of soybean HAf gom >
Kb H:-F ] Growth stage
Treatment R2 R4 R6 R8

Al 142.78 ¢ 876.96 a 1185.48 d 1043.86 ab
A2 135.86 ¢ 787.32 b 1169.71 d 979.99 d
A3 157.46 a 504.94 e 1200.46 ¢d  1009.37 ¢
A4 145.08 bec  885.24 a 1385.14 b 1049.33 ab
AS 153.79 ab  573.34 d 1432.58 a 1055.66 a
A6 76.46 e 598.90 ¢ 1437.91 a 1038. 38 ab
A7 104.54 d 576.36 d 1244.88 ¢ 1027.58 be

2.3.2 Mgkdgd i3 RTA PR AL S oK
GGRAEEL, A6 b BIBERH8 £ =, i85 0. 456,
BELT A4 B A4(0.432) 1 5.56% . {H A6 T4 )5
BRI, SBHR TR B R/AE . 46
TY R R i G LhiR, AS Ab 3 R AR
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Fig.3 Effects of planting patterns on harvest 18.41 cm; A2 ik, 16.01 em;Al A4 435115 A2
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Table 4 Effects of planting patterns on yield and agronomic traits of soybean
e Ei =1 ik i PRRIER  PRRRRIAL ok AR i
Treatment Stem Plant Nodes Height of lowest Pods number Seeds number Seeds weight 100-seed Yield/
diameter/mm  height/cm number pod/cm per plant per plant per plant/g weight/g (kg-hm~?)
Al 7.84 ¢ 95.80 abc 15.02 ab 18.09 a 18.41 be 43.22 d 10.53 bed 21.61 a 3406.53 bed
A2 7.99 ¢ 93.70 ¢ 14.41 b 16.01 ¢ 17.64 cd 43.01d 9.71 e 20.07 ¢ 3164.01 e
A3 8.59 b 95.30 be 15.22 ab 17.30 b 16.82 d 42.60 d 10.19 cde 20.65 be  3245.73 cde
A4 9.33 a 97.10 ab 15.50 a 18.41 a 18.91 b 46.11 b 10. 84 be 21.18 ab  3570.56 be
A5 8.69 b 97.76 a 15.13 ab 18.02 ab 20.63 a 48.43 a 12.00 a 21.14 abc 3678.15 a
A6 8.81b 96.16 ab 15.41 ab 18.10 ab 18.60 be 44.92 ¢ 11.01 b 21.38 ab  3471.70 b
A7 7.9 ¢ 96.10 ab 14.84 ab 17.92 ab 18.31 be 43.48 d 10.87 de 20.59 be  3249.33 de
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x5 FEEZMHEREMNKEXEKE
Table 5 Grey relevant grades between yield

and agronomic traits

EiELN KR HEF
Index Relevant grade Rank
X1 0. 6596 7
X2 0. 6705 6
X3 0.6888 5
X4 0.6515 8
X5 0.7211 2
X6 0.7692 1
X7 0.7203 3
X8 0.6978 4

X1 .X2 X3 X4 X5 X6, X7, X8 435l &7 25 M bk T gk,
JEIE R EARRSERL AR AR R

Note: X1,X2,X3,X4,X5,X6,X7 and X8 stand for stem diameter,
plant height, nodes number, height of lowest pod, pods number per

plant, seeds number per plant, seeds weight per plant, 100-seed weight.
3 it
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