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Effect of planting density on economic characteristics and yield of different high protein soybean
TIAN Yi —xin', GAO Feng —ju', XU Ran®"
(1. Dezhou Academy of Agricultural Sciences, Dezhou 253000, China;
2. Crop Institute, Shandong Academy of Agricultural Sciences, Jinan 250100, China)

Abstract; Jidou 21, Jidou 12, Hedou21l and Qihuang 34 were selected in this paper, aiming to further sprea-
ding the extension and utilization of high protein soybean in China. Through the study of economic characters such
as plant growth, dry matter accumulation, the quality and yield of high protein soybean with different density, the
results showed that with the increasing density, the plant height and nod numbers of stem both increased, but the
effective branches, effective pods, grains per pod and pod length of single plant all decreased. Similarly, with the
increase of density, the dry matter accumulation of single plant reduced, but the group dry matter accumulation in-
creased initially and then decreased. In the density of 22.5 x 10* to 25.5 x 10* plants - hm >, the protein content
of high protein soybean slightly increased with the increase of density, while the total fat content slightly decreased.
The yield of soybean exhibited parabolically trend increase with the density, the best yield of Jidou 21 and Jidou 12
were the density of 22.5 x 10* to 25.5 x 10* plants - hm *, and the best yield of Hedou 21 and Qihuang 34 were
the density of 19.5 x 10* to 22.5 x 10* plants - hm ~>. The results showed that the suitable density benefited the
plant growth and type building of high protein soybean, then promoted the accumulation and allocation of dry mat-
ter, increased the grain yield eventually. This study provided a base for the extension and utilization high protein
soybean in Huang — Huai — Hai region.
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Table 1 Effect of different density on agronomic trait of single plant with different varieties ( per plant)

o PR EEWE WEOOK AROBK REU¥%E ke WPTe | BFI/E 9kiUs | RUs
Treatments / cm Stem Effective Effective Grains Pod Dry»wenght Dry weight DI‘)’»Wnghl Seed weight

Height node branch pod per pod length of root of stem of pod per plant
AlIBI 88.91h(c) 13.56h(b) 4.00ab(a) 45.56a(a) 2.70c(a) 4.95ab(a) 3.14bc (a) 14.43c(a) 29.04c(a) 24.26a(a)
A1B2 91.78g(b) 13.78gh(b)  3.44abc(a) 41.67b(b) 2.6lcd(a) 4.90abc(a)  2.99cd (a) 14.0lcde(a)  29.01c(a) 22.99b(b)
A1B3  92.45fg(b) 15.11defg(a) 3.11bed(a) 38.78c(c) 2.6lcd(a) 4.77abc(a) 2.65cde (ab) 13.76cd(a)  27.84cd(a) 20.66d(c)
AIB4  98.1le(a) 15.22cdefg(a) 2.11de(b) 33.33e(d) 2.53cd(a) 4.65bc(a) 2.16ef(b) 11.82g(b) 23.75f(b) 18. 11e(d)
A2B1  100.55d(c) 15.44cdef(a) 4.22a(a) 40.78b(a) 2.6lcd(a) 4.90abc(a) 3.12bc(a) 15.71b(a) 30.43b(a) 22.64bc(a)
A2B2  105.89¢(b) 15.56bcdef(a) 3.00bed(b)  36.78d(h) 2.6lcd(a)  4.79abc(a) 2.72cde(ab) 13.8lcde(b) 27.47d(b) 21.79¢(a)
A2B3 106.45¢(b) 16.00abcde(a) 2.89¢d(b) 33.00e(c) 2.45cd(a) 4.65bc(a) 2.53cdef(b)  12.8lef(c) 24.64f(c) 20.25d(b)
A2B4  110.22b(a) 16.67abc(a)  2.44de(b) 28.33¢g(d) 2.42cd(a) 4.64bc(a) 2. 16ef(c) 10.84h(d) 21.52¢g(d) 17. 12ef(¢)
A3BI 106.89c(c) 16.22abed(a) 3. 1lbed(a) 36.78d(a) 2.55cd(a) 4.79abc(a) 2.83cd(a) 13.03de(a) 27.47d(a) 20.03d(a)
A3B2  109.89b(hb) 17.00ab(a)  2.45de(ab) 36.22d(a) 2.44cd(a) 4.64bc(a) 2.83cd(a) 12.94e(a) 27.33d(a) 19.82d(a)
A3B3  110.00b(b) 17.11a(a)  2.33de(ab) 30. 11f(b) 2.44cd(a) 4.57Thc(a)  2.37def(ab)  10.58h(b) 21.59¢(h) 16.50f(b)
A3B4  114.89%a(a) 17.11a(a) 1.89%¢(b) 25.89%h(c) 2.36d(a) 4.46¢(a) 2.02f(b) 8.96i(c) 18.90h(¢) 14.15¢g(c)
A4BI1 86.33i(d) 14. 11fgh(a) 4.22a(a) 46.33a(a) 3.36a(a) 5.19a(a) 3.8%a(a) 17.21a(a) 32.72a(a) 25.26a(a)
A4B2  89.33h(c)  14.22fgh(a) 3.89abc(ab)  46.00a(a)  3.19ab(ab) 5.18a(a) 3.64ab(a) 16.35ab(a)  30.27b(b) 24.46a(a)
A4B3 93.33f(b) 14.33fgh(a) 3.67abc(ab) 38.78c(b)  3.1lab(ab)  4.94ab(a) 2.98cd(b)  13.77cde(b)  26.10e(c) 20.79d(b)
A4B4 96.78e(a)  14.66efgh(a) 3.56abc(b) 33.44e(c) 3.00b(b) 4.88abc(a)  2.54cdef(b)  11.88fg(c) 22.40g(d) 18.04e(c)

TE: P AL ~ A4 SHISOR SIS 21 JETT 12 f 57 12 563 34 BI ~ B4 S}ISRRE 16.5 J7.19.5 J7.22.5 07 25.5 itk - hm 2, /NEF R B E%
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Note: Al — A4 represent the variety of Jidou 21, Jidou 12, Hedou 12, Qihuang 34 respectively; Bl — B4 represent the density of 16.5 x 10* plants - hm =2,19.5 x 10*
plants « hm =2,22.5 x 10* plants + hm ~2,25.5 x 10* plants + hm =2 respectively. Letters mean different significance at 5% level. Those letters in parentheses mean different
significance of the same variety with different density. Same as below
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Table 2 Effect of different density on growing traits of group plant with different varieties( per hm®)

Jb B ARTEEL T E ETE HIERGE
Treatments Effective pod Dry weight of root/kg Dry weight of stem/kg Dry weight of pod/kg
AlB1 7 516.67de(c) 517.73ef(c) 2 381.13gh(c) 4792.15gh(c)
Al1B2 8 125.00c(b) 549.67cdef (b) 2 682.55def(b) 5657.17cde(b)

AIB3 8 725.00ab(a) 596.25bede(a) 3 152.25a(a) 6 263.00a(a)
AlB4 8 500.00b(ab) 583.27bede (ab) 3 012.97abe(a) 6 055.12ab(a)
A2BI 6 728.33i(c) 515.45ef(c) 2 592.33efg(b) 5020.77g(b)
A2B2 7 171.70fg(b) 530.85ef(b) 2 693. 82def(ab) 5 357.13f(ab)
A2B3 7 425.07def(a) 569. 83bcdef(a) 2 882.02bcd(a) 5543.25def(a)
A2B4 7 225.50efg(ab) 551.75cdef(ab) 2 763.39de(ab) 5 487.02def(a)
A3BI 6 068.33j(c) 467.68f(b) 2 150.50i(c) 4 533.65h(c)
A3B2 7 063.33gh(a) 550.55¢cdef(a) 2 523.30fg(a) 5 330.00f(a)
A3B3 6 775.00hi( ab) 533.75def(ab) 2 381.00gh(ab) 4 857.25g(b)
A3B4 6 601.67i(b) 514.82ef(b) 2 283.95hi(bc) 4 818.93g(b)
A4B1 7 645.00d(¢) 642.03abed(b) 2 840.20cd(b) 5 398.25ef(b)
A4B2 8 970.00a(a) 710.02a(a) 3 187.38a(a) 5902.65bc(a)
A4B3 8 725.00ab(ab) 670.00ab(ab) 3 098.75ab(a) 5 872.25bc(a)
A4B4 8 528.33b(b) 648.83abc(b) 3 028.27abc(ab) 5713.42cd(ab)
50 r 7 -
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48 F 21 a ” .
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Note: Al ~ A4 represent the variety of Jidou 21, Jidou 12, Hedou 12, Qihuang 34 respectively; Bl ~ B4 represent the density of 16. 5 x 10* plants -
hm%,19.5 x 10* plants - hm~%,22.5 x 10* plants + hm =2 ,25.5 x 10* plants + hm =2 respectively. Lower letters mean different significance of same
density with different variety

B1 mMS5EELEXFHIERRMERSEMRE
Fig.1 Effect of interactions between density and variety on grain protein and fat content
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Table 3 Analysis of variance of conversed yield in small section

TSR T A Y7 . . .
Source of variation Sum of squares Degree of freedom Mean square 0-05 oot
X 4H Blocks 2 454 179.2 227 089.6 12.13 3.32 5.39
AbFR[E] Treatments 15 2 069 233.0 137 948.9 7.37 2.01 2.70
A 3 916 850.0 305 616.7 16.32 2.92 4.51
B 3 691 416.7 230 472.2 12.31 2.92 4.51
AxB 9 460 966.7 51218.5 2.74 2.21 3.07

%2 Error 30 561 754.3 18 725.1

AR Total variation 47 3085 167
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Note : Lowercases mean 5% significant difference with same variety under
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Fig.2 Comparison of yield of varieties
under different density
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Note : Lowercases mean 5% significant difference among different varieties
with same density; Lowercases in parentheses mean 5% significant differ-

ence of average yield with different density
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Fig.3 Comparison of yield of different
variety under same density
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Table 4 Correlation coefficient between yield and composition factors

LN R pRIEs LS AN AR iy

Traits Density Pod per plant Grain per plant Hundred grain weight Yield
B E Density 1
FARRIEEL Pod per plant -0.78** 1
PARKIE Grain per plant -0.80"* 0.97"* 1
‘H R H Hundred grain weight -0.02 0.57* 0.50" 1
7o Yield -0.02 0.48 0.53" 0.80" " 1

#/Note: p<0.05, % %p<0.01
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