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Effects of Planting Patterns on Agronomic Traits and Yield of Soybean
LAN Jia-wei, WANG Fu-lin, SONG Ying-ying

(College of Engineering, Northeast Agricultural University , Harbin 150030, China)

Abstract: In order to study the effects of planting patterns on growth and yield of soybean, the field comparative experiment
was conducted at Daxijiang Farm in Heilongjiang province in 2019 . Seven planting patterns were designed to analyze the leaf
area index, agronomic traits and yield components of soybean. The results showed that the yield of the four rows with unequal-
row spacing on ridge pattern was the highest as 3 414.65 kg-ha™', followed was the wide ridge sowing and small ridge

management pattern as 3 384. 82 kg-ha ™'

. Compared with the three rows on ridge planting pattern used in the experimental
farm, the yield were increased by 7. 6% and 6. 7% respectively. There were significant difference among planting patterns in
soybean yield. The leaf area index of the four rows with equal row spacing was the highest as 2. 87, which was significantly
different from other planting patterns. The four rows with unequal-row spacing pattern had the highest plant height as 67.2 cm,
and the podding height was also the highest as 16. 85 c¢cm. The three rows on ridge pattern had the thickest plant as 5.22 c¢cm
and the largest number of seeds per plant as 52. 06, but the lowest 100-seed weight as 18. 63 g of all planting patterns. The
wide ridge sowing and small ridge management pattern had the largest number of harvested plants, reaching 35. 7 plants+m .
The conventional planting pattern had the highest 100-seed weight of 19. 85 g, and other indicators were at medium levels.
Correlation analyses indicated that soybean yield was highly significant correlated with stem diameter, pods per plant, seeds
per plant and seed weight per plant, with correlation coefficients of 0. 464 ,0. 762 ,0. 750 and 0. 970, respectively. The four
rows with unequal-row spacing pattern was an ideal high-yield pattern, with the highest yield, and the other indicators also
perform well.
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Table 1 Planting pattern set in the study
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Treatment Planting pattern Ridge width/em Row number Row spacing/cm  Seeding area/m? Detail method
A T IZERE 65 2 12 624 _
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Fig. 1 Effects of planting patterns on soybean LAl
at podding stage
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Table 2 Effect of planting patterns on soybean agronomic traits

b M 7= Rk JEIER
Treatment Stem diameter/cm Plant height/cm Node number Podding height/cm
A 5.06 + 0.11 ab 60.30 + 0.94 cd 13.20 = 0.14 be 14.61 + 0.46 ¢
B 4.78 + 0.05 ¢ 63.42 + 0.68 be 13.25 + 0.10 be 15.57 + 0.33 abe
C 4.75 + 0.06 ¢ 60.11 + 1.04 cd 13.35 + 0. 11 be 15.20 + 0.32 be
D 4.92 + 0.05 be 63.82 + 1.55b 13.46 + 0.20 ¢ 16.53 + 0.38 ab
E 4.91 = 0.07 be 67.20 + 1.47 a 13.36 = 0.07 be 16.85 + 0.19 a
F 5.07 + 0.08 ab 62.89 + 0.63 bed 13.66 = 0.15 ab 15.26 + 0.40 be
G 5.22 £ 0.04 a 59.46 + 0.98 d 14.00 + 0.29 a 15.48 + 0.85 abe
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Table 3 Effect of planting patterns on soybean yield and yield components
e WOR R FRREEL R R LR S TG JER vAiEY gy
Treatment Plant number of Pods number Seeds number Seed weight 100-seed weight Yield/(kg-hm )
harvest/m? per plant per plant per plant/g /g
A 34.6 ab 19.27 £0.41 a 49.25 +£0.95 ab 9.26 £0. 18 ab 19.85+0.12 a 3288.42 ab
B 34.2 b 17.35£0.57 b 45.13x1.72 ¢ 8.65+0.29 b 19.51 £0. 14 ab 3018.18 ¢
C 34.1b 18.79 £0.43 a 48.05 +£0.98 be 8.72+0.27 b 18.66 £0.17 ¢ 3 060. 80 be
D 35.7 a 19.28 +0.64 a 49.31 £1.54 ab 9.28 £0.25 ab 19.79 £0. 10 a 3384.82 a
E 35.2 ab 19.42 £0.30 a 49.91 +£0.97 ab 9.45 £0.26 a 19.82 +£0.15 a 3414.65 a
F 35.5a 19.44 £0.36 a 50.18 £0.71 ab 9.06 0. 15 ab 19.16 £0.23 b 3303.45 ab
G 34.5 ab 19.77 £0.49 a 52.06 £0.84 a 8.97 +0. 11 ab 18.63 +0. 11 ¢ 3 172. 12 abe
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Table 4 Soybean agronomic traits and yield components of different rows
s K2R SRl lEE Lty . P
Treatment Agronomic trait Middle row Border row
E ZEH/ em 4.88 £0.07 4.94 £0.08 -1.02 . 366
R/ em 67.41 £1. 80 67.11 £1.25 0.29 . 789
il 13.34 £0.09 13.37 £0. 06 -0.38 . 727
JE KR/ em 16.90 +£0. 33 16. 81 +0.20 0.21 . 847
PARRIERL 19.14 £0. 61 19.69 +£0. 35 -0.70 . 525
AR 49.26 +2. 16 50.55 +1.22 -0.44 . 682
HRRRIE ¢ 9.33 +0.49 9.57 £0.21 -0.44 . 682
F ZEH/ em 4.97 £0.06 5.14 0. 15 -1.05 . 355
HRE/ em 65.23 £0.95 60. 55 £0. 69 4.30 .013 "
BiE 4 13.72 £0. 15 13.62 +£0. 21 0.43 . 692
JEEJE B/ em 16.29 £0.22 14.23 +0. 63 4.03 .016 "
kIR 18.71 +0.46 20. 16 +0. 52 -2.21 .092
LEk/S R4 48.08 =1.01 52.29 1. 13 -2.64 . 058
PARRRI ¢ 8.73 0. 16 9.38 £0.21 -2.89 . 045"
G ZEH/ em 5.27 £0. 12 5.20 +0. 05 0. 47 . 662
¥R/ cm 60.02 £1.21 59.18 £0.90 1.55 . 197
R 14.00 +0. 29 14.00 +0. 31 0 . 000
JEEJE R/ em 14.52 £1. 18 15.96 £0.74 -2.10 . 103
PARRIERL 18.54 £0. 84 20.38 £0.42 -2.59 . 061
HARRRLEL 48.78 +1.68 53.70 £0.77 -2.91 044"
LEk 7S A VA 8.46 +0.23 9.23 +£0.13 -2.82 . 048 *
Y FIRIE P <0.05 KEAFTEREZESR
* indicate significant difference at P <0. 05 level.
F5 KERZHR. 2R EMEEEEHEXED
Table 5 Correlation analysis between soybean growth traits, yield and its components
HbkERL PRBLEL L7 DAY
sekr el 73 ik e Pods $Sccds Eﬁseed JERTACEK
Index Stem Plant Node Podding _— umber weight 100-seed
diameter height number height weight
per plant per plant per plant
¥k 5 Plant height -0.105
7% Node number 0.517"* -0. 147
JEEJZ Er Podding height -0.079 0.506" " -0.439"*
HEKIERL Pods number per plant 0.632** 0. 086 0.574**  -0.121
R E Seeds number per plant 0.696**  —0.004 0.576** -0.070  0.919**
FARRKI T Seed weight per plant 0.465** 0.320 0.238 0.086 0.773** 0.776"*
BRI 100-seed weight -0.102 0.497** -0.472 0.247 -0.091 -0.175 0.358"
7o Yield 0.464" " 0.384 " 0.176 0. 162 0.762" 0.750 " * 0.970 " * 0.403 "

R AR BIFERTE P <0.05 il P <0. 01 7K @A,

*

and * ¥ means significant correlation at P <0. 05 and P <0. 01 level, respectively.
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