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Optimal Planting Density of New High Protein Summer Soybean Varieties in

Huang-Huai-Hai Region
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(Dezhou Academy of Agricultural Sciences, Dezhou 253000, China)

Abstract; In order to determine the optimal planting density of new high-protein summer soybean varieties in Huang-Huai-Hai
region and provide theoretical basis for their popularization and utilization, we used new high-protein summer soybean varieties
Shengdou 18, Shengdou 24, Hedou 37 and Hedou 38 as test materials, and studied the effects of planting density on the
agronomic traits, seed quality, yield and yield components. The results showed that the plant height and pod height of new
high protein summer soybean varieties increased with the increasing of planting density, the effective pods number per plant,
the seed number per plant, the dry weight of root, stem and pod per plant and 100-seed weight decreased with the increasing
of density, while its effects on main stem node number, effective branch number, seed protein and fat content were not
significant. The dry weight of group root, stem and pod of Shengdou 18 and Shengdou 24 were higher with the planting density
of 19.5 x 10* =22. 5 x 10* plants per hectare, while those of Hedou 37 and Hedou 38 had the highest with the planting density
of 19.5 x 10" plants per hectare. The highest yield of Shengdou 18 was 3 750.00 kg-ha™' under the planting density of
22.5 x 10" plants per hectare, and the highest yield of Shengdou 24, Hedou 37 and Hedou 38 was 3 458. 65, 2 952. 30 and
3 625.70 kg-ha 'respectively under the planting density of 19.5 x 10* plants per hectare.
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Table 1 The effects of density on single plant agronomic trait of new high-protein summer soybean varieties

o . . L ARUOYEEC - .
e PR ey EZETH Effect ARCEERL Hi T ETHE ST H LA
Effective
Plant height Bottom pod  Stem nod Effective Seed Dry weight Dry weight Dry weight Seed
Treatment branch
/cm hight/cm number pod number  number of root/g of stem/g of pod/g weight/g
number
ViD1 79.671i(c) 1421 c(b) 17.32a(a) 2.33b(a) 54.00 a(a) 97.52 a(a) 3.85 a(a) 14.97 be(a) 35.12 c(a) 22.45 a(a)
ViD2 82.67 h(bc) 14.68 c(b) 17.56 a(a) 2.30 b(a) 52.89 a(b) 88.31 cd(b) 3.79 a(a)  12.31 ef(b) 29.45e(b) 19.33 de(b)
V1D3 84.58 g(b) 15.32 c(ab) 17.67 a(a) 2.57 a(a) 51.67 a(b) 86.95 de(c) 3.27 be(ab) 12.29 ef(b) 29.74 e(b) 18.82 e(bc)
ViD4 93.22 d(a) 16.07 c(a) 17.53 a(a) 2.33 b(a) 46.01 be(c) 86.09 e(c) 2.79 fg(b) 10.45 hi(c) 26.03 g(c¢) 16.67 g(c)
V2Dl 85.09 g(c¢) 14.03c(c) 16.05b(a) 1.33e(a) 37.56 def(a) 94.07 b(a) 3.43 b(a) 12.17 f(a)  27.52 f(a)  20.13 c(a)
v2D2 87.43 f(bc) 15.21 ¢(b) 16.06 b(a) 1.30 e(a) 36.23 ef(ab) 92.39 b(b) 3.07 d(b)  11.85 fg(ab) 25.95 g(ab) 19.05 e(a)

v2D3 90.09 e(b) 15.78 ¢(b) 16.21 ab(a) 1.54 d(a)
v2D4 93.30 d(a) 16.08 c(a) 16.33 ab(a) 1.55 d(a)

V3DL  92.05 d(e) 21.05 ab(b) 16.02 ab(a) 2.0l c(a)

VD2 93.09 d(c) 22.33 ab(ab) 16.31 ab(a) 2.15 be(a) 39.33 de(ab) 78.26 £(b) 2.86 efa(b) 13.57 d(b) 24.51 h(b)

V3D3  96.84 ¢(b) 23.02 a(a) 16.50 ab(a) 2.33 b(a)

V3D4  98.09 be(a) 23.11 a(a) 16.27 ab(a) 2.30 b(a)

V4D1 94.09 d(¢) 20.56 b(b) 16.23 ab(a) 2.12 be(a) 48.33 b(a) 98.10 a(a) 3.69 a(a)

V4D2 99.78 ab(b) 21.54 ab(ab) 16.57 ab(a) 2.15 bc(a) 45.60 be(b) 97.63 a(ab) 3.11 ¢d(b) 15.10 b(a)

VAD3  100.43 a(a) 22.89 a(a) 16.65 ab(a) 2.30 b(a)

V4D4  101.09 a(a) 23.05 a(a) 16.83 ab(a) 2.33 b(a)

43.95 c(bc) 89.69 c(b) 2.94 def(be) 13.86 cd(b) 35.24 ¢(b)

37.07 ef(c) 79.17 ef(c) 2.34i(c)

34.75 f(b)  90.08 c(c) 3.02de(b) 10.81 gh(b) 23.91 h(b) 17.74 f(D)
30.02 g(c) 89.36 c(c) 2.56h(c)  9.46i(c) 21.72i(c)  15.23 h(c)
40.67 d(a) 88.98 cd(a) 3.37 b(a) 16.40a(a) 30.92d(a) 19.95 cd(a)
17.24 fg(b)

36.27 ef(b) 70.91 g(¢) 2.72 gh(b) 13.47 de(b) 23.56 h(b) 15.14 h(c)
30.18 g(¢) 62.06 h(d) 2.11j(c) 1108 fgh(c) 19.02j(c) 12.79i(d)
15.97 ab(a) 40.15a(a)  22.65 a(a)

38.90 b(ab) 21.03 b(ab)
18.59 e(b)

11.34 fgh(c) 28.29 f(¢)  15.53 h(e)

ARG FEERTR 5% /K TAETE 35 28 55 155 52 1A (7] — R OA ] 4 1

TR

SR OPMT AR 355 A0 TR A [ b B 22 5 0 M 25 2R

Lowercase mean significance at 5% level. The lowercase in parentheses mean different significance of the same variety with different density, and the

lowercase out of parentheses mean different significance of different treatments. The same below.
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Table 2 The effects of planting density on group growing traits of different varieties

e AR T E ETHE FTE
Treatment Effective pod number Dry weight of root Dry weight of stem Dry weight of pod
/( x10* 4~+hm %) /(kg+hm~2) /(kg+hm~?) /(kg+hm~2)
VIDI 7290. 00 g(c) 519.75 de(b) 2020. 95 1(b) 4741.20 £(b)
VID2 8726.85 ¢(b) 625.35 a(a) 2031. 15 1(b) 4859.25 e(b)
VID3 10075. 65 b(a) 637.65 a(a) 2396.55 e(a) 5799.30 c(a)
VID4 10352.25 a(a) 627.75 a(a) 2351.25 f(a) 5857.50 c(a)
V2DI 5070. 60 m(c) 463. 50 hi(c) 1642.95 n(c) 3715.65 k(c¢)
V202 5977.95 k(b) 506. 55 fg(b) 1955.25 m(b) 4281.75 h(b)
V2D3 6776.25 i(a) 588.90 b(a) 2107.95 k(a) 4661.80 g(a)
V2D4 6754.50 i(a) 576.00 c(a) 2128.50 j(a) 4887.75 e(a)
V3D1 5490. 45 1(d) 454.95 i(c) 2213.55 h(c) 4174. 65 i(be)
V3D2 6489. 45 j(c) 471.90 h(b) 2238.50 g(be) 4044.70 j(c)
V3D3 7072. 65 h(a) 530.40 d(a) 2627.30 b(a) 4594. 85 g(a)
V3D4 6790. 50 i(b) 474.75 h(b) 2492.25 d(b) 4279.50 h(b)
V4DI 6524.55 i(d) 498.15 g(¢) 2156.40 i(c) 5420.25 d(c)
V4D2 7524.00 f(c) 513. 15 ef(b) 2490.95 d(b) 6418.50 b(b)
V4D3 8570.25 d(a) 573.30 c(a) 2702.70 a(a) 6871. 15 a(a)
V4D4 8340.75 e(b) 526.50 d(b) 2551.50 ¢(b) 6365.25 b(b)
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Different lowercase mean there is significant difference between different varieties with the same planting density. The

same below.

1 BMHSEEEENFNEARMERSEMNHI
Fig. 1 The effects of interactions between density and variety on seed protein content and fat content
R3 FERFESW
Table 3 The yield variance analysis
A5 SR S5 B R Y175
. F Fo.os Fo.ol
Source of variation Sum of squares Degree of freedom Mean square
[X.2H Blocks 454179.2 2 227089. 6 12.13 "7 3.32 5.39
KbFH[A] Treatments 5438524. 0 15 362568. 3 19.36" " 2.01 2.70
\4 2600128. 0 3 866709. 4 46.29 " * 2.92 4.51
D 2316547.0 3 772182.3 41.24% " 2.92 4.51
VxD 521848. 8 9 57983.2 3.10" " 2.21 3.07
%22 Error 561753.9 30 18725. 1
B8 5 Total variation 6454457 47

R I RTE P <0.05 Fll P <0. 01 AKSEA7E i 2 alidl 0 2 2s 5

s
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and * " mean significant and extremely significant difference at P <0.05 and P <0. 01 level.
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The different lowercase in parentheses indicated that the average

0 e I R R

yield of different varieties was significantly different at 5% level;
Different lowercase outside parentheses indicate that the yield of the
same variety at different densities was significant different at 5% level.
2 BEmMMAREZEETERR
Fig. 2 The comparison of varieties yield

under different densities
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The different lowercase in parentheses indicated that the average
yield of different planting densities was significantly different at 5%
level ; Different lowercase outside parentheses indicate that the yield
of different varieties at the same planting densities was significant
different at 5% level.

B3 ZEZETARGMTELR
Fig. 3 The comparison of varieties yield

under the same density
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