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Effects of Different Spacing Configurations on Soybean Agronomic Traits and
Yield
YU Xiao-bo, LIANG Jian-qiu, HE Ze-min, WU Hai-ying, ZHANG Ming-rong

(Nanchong Institute of Agriculture Science, Nanchong 63700, China)

Abstract: Two soybean varieties with different podding habits, Nandou 25 and Nannong 99-6 were used as materials in field
experiment to investigate the agronomic traits and yield under different spacing configurations. The result showed that, when
the density was 250 000 plants-ha ™", the change of row spacing configuration under the same plant spacing had no obvious
influence on the main stem height and gravity center height. The increase of plant distance from 8 ¢m to 10 ¢m was beneficial
to restrain the increase of the main stem height. The gravity center height to the main stem height was significantly different
among varieties, but there was no significant difference between different row spacing configurations, indicating that it was
mainly controlled by the genetic characteristics of varieties. The arrangement of row spacing had no significant effect on the
number of main stem nodes, but the average internode length of main stem was affected by the changing of plant height. The
increase of pitch from 8 cm to 10 cm was beneficial to the increase of pitch between base nodes. The ratio of length to
thickness between base nodes was controlled by line spacing configuration and plant spacing. The width and narrow row was
beneficial to the increase of the number of seeds per plant, and it was more obvious when the average line spacing was 40 c¢m,
and it is conducive to the increase of 100-seed weight of soybean, and the performance of variety Nandou 25 was more
obvious. The yield of soybean of plant space 8 cm with wide and narrow row 60 cm +40 cm configuration was significantly
higher than that of 10 em and 40 cm configuration, and the uniform distribution of plants was more favorable for the
development of individual production potential.
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Table 1 The design of different plant spacing configuration

Jb3 friE 7 3:E
Treatment Row spacing/cm Plant spacing/cm
Bl 50 8
B2 60 +40 8
B3 40 10
B4 50 +30 10
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Table 2 The main stem height and gravity center height of soybean under different plant spacing configurations

2016 2017
GERRCE g BORE  RORE/EERE R TOME TR R
v C Main stem height Gravity center Gravity center height ~ Main stem height Gravity center Gravity center height
/em height/cm /main stem height /em height/cm /main stem height
ND25 Bl 68.1x4.2 ab 35.8+2.3 ab 0.526 £0.017 a 73.2+£3.9 a 38.5+1.2a 0.526 £0.014 a
B2 70.2 2.8 a 36.5+1.6 a 0.520 £0.016 a 73.5+5.4 a 39.2x1.6a 0.535 +0.011 a
B3 64.3 4.5 ab 33.7+1.8 b 0.524 £0.009 a 65.4+£2.6b 34.3+1.4b 0.524 £0.024 a
B4 63.4+£3.6b 35.2+1.4 ab 0.555 +0.011 a 64.9+1.9b 34.5+0.9b 0.532 +£0.009 a
NN99-6 B1 94.1+5.2a 47.5+£0.5 a 0.505 £0.021 a 93.6+4.3 a 48.2+1.6 a 0.515 +£0.026 a
B2 95.8+4.3 a 48.7+2.0 a 0.508 £0.019 a 94.0+2.9 a 47.3+1.1a 0.503 £0.019 a
B3 87.5+3.9b 43.7+1.2 b 0.499 £0.031 a 84.7+2.0b 43.0x1.2 b 0.508 £0.020 a
B4 86.3+4.1b 43.8 1.6 b 0.508 £0.024 a 86.4+3.3 b 43.5+2.1b 0.503 £0.014 a
\Y 264. 657" * 73.005 " " 6.409 " 155. 147 45.808 " * 9.748 " *
C 6.937" " 7.741% " 1. 127 ns 6.107" 8.817" " 1. 156 ns
VxC 0.284 ns 1.433 ns 0. 842 ns 0. 626 ns 2.801 ns 1. 001 ns

AF/NG FRFR ] — iR AL BRI ZE 0. 05 KP22 R 3 " A7 3 BIRIRTE 0.05 F1 0. 01 /K22 57 3, ns KR 0. 05 /KFE2ERA L
Fo Tl
V — Variety; C - Configuration; Different lowercase indicate significant differences among treatments at P <0.05; * and ** indicate significant

differences at the 0. 05 and 0. 01 level, respectively; ns indicate no significant differences at the 0. 05 level. The same below.
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Table 3 The node number and internode traits of different plant spacing configurations

i [TE— 35%%#( %Ziiﬂ%.l'ﬂ{éfﬁ Eﬁ**ﬁ}l‘ﬂﬁﬁ% S — T L KM e
Vear v c Main stem Average internode The 1st internode The 1st stem Length/ Branch number
node number length/cm length/cm diameter/mm diameter

2016 ND25 Bl 14.9+0.5 a 4.64 £0.47 a 8.52+0.35 a 6.92+0.22 b 12.30 £0. 11 a 3.6+0.1 a

B2 14.2+0.4 a 4.94+0.38 a 8.34+0.29 a 6.98 £0.28 b 11.77 £0.25 ab 3.5+0.2 a

B3 15.1+0.6 a 4.26+£0.29 b 8.26+0.24 a 7.36 £0.16 a 11. 12 £0. 30 ab 3.6+0.1 a

B4 14.7 £0.6 a 4.31+£0.24 b 8.25+0.31 a 7.61 £0.28 a 10.76 £0. 18 b 3.8+0.3 a

NN99-6 Bl 19.0+0.8 a 4.97 £0.33 a 9.52+0.30 a 6.24 +0.14 b 15.15+£0.28 a 1.1+£0.1a

B2 20.2+0.5 a 4.75£0.25 a 9.22+£0.28 a 6.57+0.22 b 14.10 £0. 31 ab 1.2+0.1a

B3 19.6 +0.6 a 4.47 £0.37 b 9.17£0.19 a 6.84 £0.15 a 13.28 £0. 09 ab 1.6 0.1 a

B4 19.3+0.4 a 4.46 £0.25 b 9.02 £0.41 a 7.00 £0.29 a 12.81 £0.18 b 1.4+0.1a

Vv 259.898 * * 0.522 ns 3.368 ns 25.184 " ¢ 11.898 " 368.000 * *

C 1.240 ns 3.420" 0. 155 ns 7.812"* 1. 579 ns 1. 449 ns

VxC 4.426 ns 2.291 ns 0.007 ns 0. 155 ns 0. 068 ns 0.812 ns

2017 ND25 Bl 15.1+0.6 a 4.85+0.37 a 8.73+0.30 a 6.14£0.16 b 14.12 £0.31 a 2.9+0.2 a

B2 15.4+0.4 a 4.78 £0.31 a 8.54+£0.26 a 6.53+0.24 b 13.14 £0. 27 ab 3.1+0.3 a

B3 14.9+0.4 a 4.39+0.28 b 8.44 +0.19 a 6.96 £0.30 a 12.10 £0. 19 ab 3.1+0.2 a

B4 14.7 £0.5 a 4.41+0.39 b 8.33+0.41 a 7.14 £0.19 a 11.62 £0.20 b 3.0+0.3 a

NN99-6 B1 19.9+0.6 a 4.72 £0.20 a 9.22+0.44 a 5.80+0.09 b 15.86 £0. 15 a 0.9+0.1a

B2 21.1+0.3 a 4.71 £0.33 a 9.17 £0.26 a 6.15+0.33 b 14.83 +0.24 ab 1.0+0.2 a

B3 20.8 +0.4 a 4.29+0.22 b 9.01 £0.31 a 6.47 £0.37 a 13.90 +0. 30 ab 1.3+0.1a

B4 21.2£0.5 a 4.31+0.19b 8.80+0.22 a 6.61 £0.23 a 13.19£0.19 b 1.2+0.1a

V 354,495 " 1.615 ns 1.175 ns 13.377* " 4.658" 573.774* ¢

C 0.325 ns 2.927" 0.171 ns 11.566 " * 1.999 ns 2.419 ns

VxC 0. 448 ns 0.784 ns 0. 006 ns 0. 142 ns 0. 002 ns 0.871 ns
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Table 4 The soybean yield traits of different plant spacing configurations

2016 2017
i RCE e FRE LS Pk bR (i} bk 7 ht
v € Seeds number 100-seed Seeds weight Yield Seeds number 100-seed Seeds weight Yield
per plant weight/g per plant/g /(kg+hm %) per plant weight/g per plant/g /(kg+hm %)

ND25 Bl  38.8+1.8b 22.3+0.44c¢ 8.65+0.28b 2163.1+128.9b 34.6+1.2b  21.4%0.38¢  7.40+0.42 ¢ 1850.9+£86.4 ¢
B2  41.5+1.2ab 23.2+0.39b 9.63+0.35ab 2407.0+128.8 ab 36.2+1.1b  22.1+0.27b  8.00+0.33 be 2000. 6 +106.4 be
B3 40.0+0.8ab 23.5+0.50b 9.40+0.21 ab 2350.0+107.5b  37.3+0.9b  22.4+0.44b 8.36 +0.26 b 2089.5+127.1D
B4 43.2:1.3a 24.4+0.41a 10.14+0.33a 2533.5+40.7 a 40.1+2.2a 23.1+0.35a  9.40+0.17 a 2289.4+66.8 a

N99-6 Bl 51.2+1.1b 18.1+0.38b 9.27+0.26b 2316.8+112.5b  44.2+0.9 ¢ 176 £0.29a  7.78+0.11 ¢ 1945.2+87.4 ¢
B2 55.2+1.2b 18.3x0.34ab 10.10+0.15b 2525.4+86.9 b 48.8+1.4b 17.8+£0.46 a  8.69+0.28 b 2172.0+117.3 b
B3 54.8+x1.6b 18.6+0.26 ab 10.19+0.40 b 2548.2+145.8b  50.11.1b 17.9£0.17a  8.97+0.25b 2241.7£126.2 b

B4 59.6+1.7a 18.8+0.29a 11.17+0.21 a 2709.3 +70.5 a 55.5+1.8a 176 £0.48a  9.76 £0.17 a 2408.8 +94.7 a

A4 266.712 " * 2401.000 * * 12.734* * 12.734* % 275.956 " * 2185.744 % % 14.274 % * 13.153* 7
C 10.505 * * 34.167* * 17.963 % * 17.963 * * 11.802 % * 21.279* ¢ 30.478 % * 30.817* *
VxC 2.601 ns 8.167* ™ 0. 347 ns 0.347 ns 2.018 ns 7.982 " 0. 400 ns 1.261 ns
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Fig. 1 The harvest index of different plant spacing configurations
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