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Effects of Different Planting Densities and Fertilization Levels on Yield and Main
Agronomic Characters of Early-maturing Summer Soybean in Shanxi Province
REN Xiao-jun, LYU Xin-yun, MA Jun-kui

(Institute of Economic Crops, Shanxi Academy of Agricultural Sciences, Fenyang 032200, China)

Abstract: In order to determine the suitable planting density and fertilizer levels of Fendou 98 and provide technical basis for
its high-yield and high-quality cultivation techniques, five planting densities (375.0, 487.5, 600.0, 712.5, 825. 0 thousand
plants-ha™") and four fertilizer levels (450, 600, 750, 900 kg+ha™') were set up by using a two-factor completely random
block method, and the effects of different planting densities and fertilizer levels on main agronomic traits, yield traits and yield
of soybean were studied in this article. The results showed that the plant height and the pod height grew with the increasing of
planting density. The number of main stem nodes, branches, stem diameter, pod number per plant, seed number per plant,
seed weight per plant and 100-seed weight decreased gradually with the increasing of planting density. The agronomic traits
such as plant height, pod height, node number of main stem, pod number per plant, seed number per plant, seed weight per
plant and 100-seed weight showed the regularity that the performance with high fertilizer levels was higher than that with low
level. Other agronomic traits had no obvious regularity. The yield of soybean rised and then fell with the increasing of planting
density, and rised gradually with the increasing of fertilizer levels. The optimum planting density of Fendou 98 was 712.5
thousand plants + ha™".
3 287.3 kg-ha™'. High yield could also be achieved through appropriate reduction of planting density and fertilizer amount.
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In such condition, the optimum fertilizer amount was 900 kg-ha™', and the maximum yield was
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F1 AEAMEZESHEKFELENSE 8 KEWR TEHREFEST(FH)
Table 1 Analysis of combined variance of agronomic characters and yield of Fendou 98 under

different planting densities and fertilizer leves ( F value)

N . . N " . FRRIER
A SR Y P LYERE T2 KL 2
Pod number
Source of variance Plant height Podding height Node number Branching number  Stem diameter
per plant
22 (A) Density 80.488 " 260.951 " * 55.330" " 1.522 112.864 " * 118.99* *
Jifi i ( B) Fertilization 49.402 " 261.393 " * 56.130* * 1. 444 40.467 " " 13.941 "7
WEE(A) x WAL (B) . . . .
. o 2.839"" 7.333"* 3.498 " " 1. 029 8.950" " 4.837""
Density x Fertilization
. SRR IR AR PR .
8 S ofe U . . . . SR
Seed number Seed number Seed weight 100-seed
Source of variance Yield
per plant per pod per plant weight
25 ( A) Density 213.168 * * 1. 940 116.353 "~ 61.944 " 21.383**
Jiti i ( B) Fertilization 11.901 " 3.071 33.791" 15.977* " 27.897 "
HERE(A) x AL (B) ..
7.770 " * 1.226 4.912** 0. 164 1. 376

Density x Fertilization

TR S BIARERARDC L (P <0. 05) HARSCHE 3 (P <0.01),
“ and " * mean there are significant difference at 0. 05 and 0. 01 probability level , respectively.

x2 FEMEEESHERKFLAENSE I8 REEKHIZIT

Table 2 Effects of different planting densities and fertilization levels on agronomic characters of Fendou 98

Jb3 B SEER L F2ETHL IR E-viil
Treatment Plant height/cm Podding height/cm Node number Branching number Stem diameter/cm
A1B1 74.53 j] 13.53 mM 13. 40 bedeBCD 1.77 abedABC 0. 64 beBCD
AlIB2 77.30 hijlJ 14. 13 kIKL 13.77 abcABC 1.90 abAB 0. 67 abABC

A1B3 76.50 ijlJ 14.00 1L 13.93 abAB 2.00 aA 0.69 aA
AlB4 78.53 hiGHIJ 14. 83 hiHIJ 14. 17 aA 1. 57 cdefgBCDE 0.57 efgEFG
A2Bl1 78.00 hiHIJ 14. 17 kIKL 12. 83 fghDEF 1. 60 cdefBCDE 0. 60 deDE
A2B2 80. 00 ghFGHI 15.00 ghFGH 13. 33 cdefBCDE 1. 67 bedeABCD 0. 63 ¢dBCD
A2B3 82.20 fgEFG 15. 13 fghFGH 13. 07 efghCDE 1. 80 abcABC 0.68 aAB
A2B4 86. 53 cdeBCD 15. 67 eDE 13. 87 abcAB 1. 33 fghijDEFG 0. 58 efEF
A3B1 81. 63 fgEFGH 14. 43 jkJKL 12.73 ¢ghDEFG 1. 37 fghijDEFG 0.53 hFGHI
A3B2 77.67 hiHIJ 14. 53 j{jIJK 13. 67 abcdABC 1. 40 efghiDEFG 0. 58 efEF
A3B3 82.73 gDEF 15. 33 efgEFG 13. 57 bedeABC 1. 50 defghCDEF 0. 63 ¢dCD
A3B4 88. 03 beBC 16.57 ¢C 13.73 abedABC 1. 27 ghijEFG 0.54 ¢hFGH
A4B1 83. 87 defDEF 14. 90 hGHI 12. 17 ijFGH 1.17 ijkFGH 0. 49 jjIJK
A4B2 84.50 defCDE 15. 43 efEF 12. 63 hiEFG 1. 27 ghijEFG 0. 53 hGHI
A4B3 86. 43 cdeBCD 16. 07 dD 13. 20 defgBCDE 1. 33 fghijDEFG 0. 58 efEF
A4B4 89.93 abAB 17.23 bB 13.70 abedABC 1. 20 hijFGH 0.55 fghFGH
A5B1 83.53 efDEF 15. 43 efEF 11.43 kI 0.90 kH 0.47 ijK
A5B2 86. 80 ¢dBCD 16.00 dD 11. 53 kHI 1. 20 hijFGH 0.48 jIK
A5B3 88. 10 beBC 16. 83 ¢BC 12. 10 jGHI 1. 30 fghijEFG 0. 52 hiHIJ
A5B4 92. 60 aA 17.70 aA 13. 60 bedeABC 1.07 jkGH 0. 55 fghFGH

AR NGFIRS FREG3 5 3R AL BERIAFAE 0. 05 F10. 01 /KF By 35 Rl 3528 5%, T 1)

Different lowcase and uppercase indicate significant and extremely significant difference between treatment , respectively. The same below.
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Table 3 Correlation analysis among agronomic traits of Fendou 98
7= GEmIE FETE 53 B M
Plant height Podding height Node number Branching number Stem diameter
R Plant height 1. 000
L5 PR Podding height 0.908 * * 1. 000
F 2575481 Node number -0.181 -0.088 1. 000
348X Branches -0.681"" -0.642" " 0.508 * * 1. 000
ZEML Stem diameter -0.560* * -0.477" " 0.680 " * 0.850 " * 1. 000

T FORIE 0. 01 KT (RUR) AR 25

** represents with significant correlation at 0. 01 probability level (double tail ).
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Table 4 Effects of different planting densities and fertilization leves on yield characters and yield of Fendou 98

B IERL

LIRS R

g IHIEL

=R

pha B L E TR E J .a
Treatment Pod number Seed number Seed number Seed weight 100-seed Yield
per plant per plant per pod per plant/g weight /g /(kg+hm~?)
AlBI 23.30 abA 60.57 aAB 2.57 bAB 12.83 beB 23.73 bedABCDE 2835.41 ghijEFG
AIB2 23.47 abA 61.80 aA 2.57 bAB 13.17 bAB 24.23 abedABCD 2905. 70 {ghijDEFG
A1B3 24.33 aA 63.63 aA 2.57 bAB 14.13 aA 24.97 abcABC 2922.78 efghiDEFG
AlB4 20. 43 ¢BC 52.23 ¢dCDE 2.57 bAB 10. 70 efDE 26.10 aA 3003. 69 defgCDEF
A2B1 19. 30 cdCD 52.13 ¢dCDE 2.67 abAB 11.37 deCD 22.67 defCDEF 2900. 68 {ghijDEFG
A2B2 19. 47 ¢dCD 54.10 beCD 2.73 aA 12.00 cdBC 23.33 cdeBCDEF 2963. 33 efghCDEFG
A2B3 22.23 bAB 56.73 bBC 2.60 abAB 12.77 beB 25.07 abcABC 2982. 10 efghCDEF
A2B4 20. 37 ¢BC 54. 43 beCD 2.50 bB 10. 60 efDE 25.33 abAB 3091. 33 bedeABCD
A3Bl 17.13 efgDE 44.77 fgFGH 2.60 abAB 8.97 hiGHI 21. 43 efgkFGH 3042. 03 cdefBCDE
A3B2 17. 33 efgDE 47. 87 efEFG 2.60 abAB 9.80 fghEFG  22.30 defDEFG 3172.42 abcABC
A3B3 19. 87 cdC 49.17 deDEF 2.50 bB 10. 73 efDE 23.53 bedABCDEF  3242. 16 abAB
A3B4 18.93 cdedCD 51.60 cdeCDE 2.60 abAB 10. 37 fgDE 23. 87 bedABCDE 3284.40 aA
A4B1 15.57 ghEF 39. 60 hiHIJ 2.63 abAB 8.50 ijHI 19.90 ghiGHIJ 2812. 28 hijFG
A4B2 17.03 fgDE 41. 23 ghiHI 2.60 abAB 9.60 ghEFGH  20.93 fghFGHI 2992. 00 defgCDEF
A4B3 18.17 defCD 42.03 ghiHI 2.50 bB 10. 30 fgDEF 21. 40 efgkFGH 3154.23 abedABC
A4B4 18. 40 defCD 44.37 fgFGH 2.50 bB 9.10 hiFGHI ~ 22.27 defDEFG 3287.30 aA
A5BI 12.83 iG 30. 50 kK 2.50 bB 7.93 j1 17.60 iJ 2751.81 jG
A5B2 14. 10 highFG 35.10 jJK 2.57 bAB 8.90 hiGHI 18. 47 ijlJ 2788. 43 ijFG
ASB3 15.27 hEF 38.53 ijlJ 2.50 bB 9.87 fghEFG ~ 19.43 hiHlJ 2863. 13 ghijEFG
A5SB4 17. 13 efgDE 42. 83 ghGHI 2.57 bAB 8.97 hiGHI 19. 97 ghiGHIJ 2926. 60 efghiDEFG
200 A1-0-A2 B-A3-0-A4 9 A5 3 9t i

RE AR AR PhoAs o B 5 it A A f)

FeE IR E A Yield increase ratio/%

B1
JifiAEAL B Fertilization level/(kg * hm)

B2 B3 B4

2
Fig. 1

density treatments along with fertilizer level increasing
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