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Effect of Sowing Density and Fertilizer Levels on the Yield Traits of High Dense

Planting Soybean Cultivar Henong 76

LI Can-dong, GUO Tai, ZHENG Wei, ZHANG Zhen-yu, ZHAO Hai-hong, GAIl Zhi-jia, GUO Mei-

ling, WANG Zhi-xin

(Jiamusi Branch of Heilongjiang Academy of Agricultural Sciences,Jiamusi 154007, China)

Abstract: In this paper, the effect of sowing density and fertilizer levels on yield and yield traits were studied using high
dense planting soybean cultivar Henong 76 with two factors and three repetition complete randomized block design to explore
the optimal allocation of yield traits and clear the best sowing density and fertilizer levels. The results showed that the plant
height increased with the increasing of sowing density and the node number, plant pod number, plant seed number, and 100-
seed weight decreased. The plant height, node number, and 100-seed weight increased with the increasing of fertilizer levels
and the plant pod number, and plant seed number showed no decline change. The yield increased and then decreased with the
increasing of sowing density and fertilizer levels. The yield traits does not reach the best expression respective and get the opti-
mal allocation on the highest yield treatments. The highest yield (3 309.77 kg-ha™') treatment was on sowing density with

~!'. The second

400 thousand plants per hectare and phosham 140 kg-ha™"' | urea 45 kg-ha™' and kalium chloratum 35 kg-ha
yield (3 302.07 kg+ha™") treatment was on sowing density with 350 thousand plants per hectare and phosham 120 kg-ha ™",
urea 40 kg-ha™" and kalium chloratum 30 kg-ha™"'. There was no significant difference between the first and second yield

treatments. So it declared that suitable reduction of the sowing density and fertilizer levels could also get higher yield and more

cost saving, benefit increase, and environmental protection.
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PRI b 7 T PR e VA AR B T e A SR R T
AR BE AR 3 BE s 14 S50 H |, IR AR AR
1 N49°49" | E130°17" i34k 82 m 247 . 44F H RAHT
M2 300 ~2 450 h, =10°C {94 S FR IR A2 450 ~
2 500°C , JCFEW] 130 d A4y, AR K R 650 ~
700 mm,, JREHL T AR Y N Bk, MO, A 0
A PRt 830 mg-kg ™', 4% 32. 8 mg-kg ™', B
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B 50% FEACHR (= R A FRAF]) o
1.3 RX5igit

5T 2016 4F 5 7 2 HEERD, N T AHMALE
+, N THER G P o R0 KR I R 52 4 bl
MUK, 5 17X, 17K 5 m, /78 0.7 m,3 RE
o WBNE—R 5 ANHEEAAFE (TR -hm ™), 4>
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Table 1 Variance analysis of different treatments on yield related traits

PR 7R SR U S5 i 5 FiE BEHEKF
Trait Source of variance Sum of squares Freedom Mean square F value Significant level
3= WHE(A)
1655. 8451 4 413.961 3 281.5660 * * 0. 0001
Plant hight Density
JEHE (B) .
835. 1607 5 167. 0321 113.6110 "~ 0. 0001
Fertilization
AxB
73. 0000 20 3. 6500 2.4830" " 0. 0035

Density x Fertilization
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Trait Source of variance Sum of squares Freedom Mean square F value Significant level
R
88.2125 60 1.4702
Error
2652.2182 89
Total variation
T WE(A) -
35.2691 4 8.8173 91.2230* " 0. 0001
Node number Density
A (B)
11. 0359 5 2.2072 22.8350 " " 0. 0001
Fertilization
AxB
0. 7603 20 0.0380 0.3930 0.9884
Density & Fertilization
R
5.7994 60 0. 0967
Error
SR S
52. 8646 89
Total variation
FRIEH WE(A) -
4857.9762 4 1214. 4941 643. 4000 * 0. 0001
Plant pod number Density
AL (B)
141.9377 5 28. 3875 15.0390 * * 0. 0001
Fertilization
AxB
369. 2697 20 18. 4635 9.7810* * 0. 0001
Density & Fertilization
BR7E
113.2571 60 1. 8876
Error
MRS
5482. 4407 89
Total variation
AR WH(A) ,
25792. 1556 4 6448. 0389 785.2820 " * 0. 0001
Plant seed number Density
WA (B) .
584.3222 5 116. 8644 14.2320* " 0. 0001
Fertilization
AxB
1993. 1778 20 99. 6589 12.1370 " * 0. 0001
Density & Fertilization
R
492. 6667 60 8.2111
Error
28862. 3222 89
Total variation
R WHE(A) ,
7.9708 4 1.9927 953.2820 " * 0. 0001
100-seed weight Density
WA (B) .
0. 8768 5 0. 1754 83.8930 " * 0. 0001
Fertilization
AxB
0. 8984 20 0. 0449 21.4890 " * 0. 0001
Density & Fertilization
=
0. 1254 60 0. 0021

Error
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Trait Source of variance Sum of squares Freedom Mean square F value Significant level
SR S
9.8715 89
Total variation
JrEE R (A)
5308493. 9868 4 1327123. 4967 11845.5380 " * 0. 0001
Yield Density
JEHE (B) ‘s
712280. 5779 5 142456. 1156 1271. 5240 * 0. 0001
Fertilization
AxB
951496. 2402 20 47574. 8120 424. 6400 " * 0. 0001
Density & Fertilization
R
6722. 1439 60 112. 0357
Error
SR 5
6978992. 9489 89

Total variation

R AR BIARFRAE 0. 05 F10. 01 K24 R

*and " " are significant different at 0. 05 and 0. 01 probability level ,
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PR2E SR 2 A e 45 % FE A B IR) 22 S 38 B AR
FKF 5 B6 A PR = i (89. 27 em) |, B1 Ab Bk 5
K (80. 05 em) , % it M AL T A1) 2 S 5k B 2 35 7K
s B RIS AR 43 A R BT, ASBO Kb B AR =
(95.17 em) ,A1B1 ZbPRFE & B A (75. 00 em) |, [A]—
TEAEAKT- T, bk v il 2 25 ol 485 3 B 384 o i v [)
— PR, MR v B 2 it RE K S B4 v i T
PR R A BRAE A I R R AL T b i, Bk e e e Bl
IHREAF F = (£ 2) .

2.2.2 WHC VR RN EE A N 32 o
X, 76 AL AbFRTHUR 22 (20. 02) , AS 35 B eIk
(18.22) [ A2 Fil A3 AbBH2E R B F 41, i 4%
3 A0 TR ] 25 S 1K B R 8 35 K S 5 T BB 2 e R K F
(R BE I 228 30 184 o, 76 BO Kb PE 5 ¥ i £ (19.89)
B1 b3 /D (18. 89) 5 %5 B it I B4 4317 2%
B, A1B6 AbF5 8% 22 (20. 47 ) , ASB1 &b 35 % &
A (17.57) , Al — AT, 7 b o 16 2% B 1
BEIRRAS , TR — % BE AT, 19 B b A it A K P
(R 15 T T v 5 7 o 6 o b BE A A 1) T B R
Ui AR B2 2 B AR AR T i I
2.2.3  BARER HBRICERE A RN R RGN
MW, 78 Al Ab B A RR SRR £ (48.26) , AS
Ab PR PR JE R e b (25.93) |, 4% %5 B Ak B ) 2 SR 3
brae | T O O W 0 o A 2R i )

respectively.

TR E ; FRPR JERAE 45 N KPS AN B &
FR B6 Ab3R & 2 (/D41 (35. 37 ), Hog b BRI H4 A A
1) i ZF KT 5 % B ANt AR ELAE A i B, A1BS 47
BARRIER I £ (50.20) , ASB6 Kb FHEA Bk 32 £ f /D
(22.41) , [Fl— B AT T, B bk JEE bl 5 4K b 2% 2
BRI AP P A28 A MR A A i W S, 1T (W) — 25 B2 T
AN [l HE A - [0 D) TG B b LA 5 7= e e A R
WA IEBOT A Z , ] WA R S I EEE R
2.2.4 Bk HURRRIECS SR IR A i
AEARL, 0 A2 i A 7 o 2% B % 284 oy . 2082, 7E AL
Qb FREAREE R R A B 2 (48.26/114.44 ) | AS hb 3
FARRIER R D (25.93/63. 17 ) , 45 % i b 31 1]
25 57 IR B 2 KT, AT DL D R R R M LR
SERL/ BB T B R R 5 BRI R B A it A K
R AREAN I, BRTE B6 AR BRI 2 Ak, g ik
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BORURL B 520, i) — BB RE KT, B bk €50/ R 4L
Wi 2 475 P s R P 348 o 7T AR AP P A2 AR R AR IR B
T[] — 285 5 A [) it JIE 7K~ [ i g 9 R e 5 7 1
B AL PR G 0 BARR SR R EOT A 2, W L REIR
HR/NERTMEZEHRNE,

2.2.5 wAkE [ onE b RE RN R AN GE
W, B KT 52 = B W A, 78 AL b B
= (19.74 g) , AS KEPREAR (18. 89 g) , A [A] %5 FE b
P 22 S0k B A 0 25 /K F-, 78 BO6 Ab 3 Fe vy (19. 51
g),B1 AbFREAG (19. 23 ), 4 BS f1 B6 24k, i
AR B E) 2% S A 0 3 5 % R R b I B A 3 B R B
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A1B6 b kL 5 % 5 (20. 00 g) , ASBI Ab B AR
(18.70 g) , [Al—Jta I AKF- T, /o s i Bl 25 47 ol 4% 2
(R BG TN REATG , [)— 5 B2 1 B o il NE 7K T g £ v
0 P R e A PR ZH G AR SIS, T fE
(1) S5 R R B AR SRS e TR AR B (A
9l IPNU IR SRl i =9 1

2.2.6 F%  WFE2 0TI, S x5 A B B K
FE I , 7 5 BEAE R b 2 B2 1 185 T A0 it S 7 18 4
o e TR R IR A B, RN BEAE A3 b3
HEIRF B (3 168.72 kg-hm ™), Hyk ol A4 4b B
(3 162.38 kg-hm™*) , A5 fb F 7 & £ 1% (2 504. 27
kg-hm ™) A3 5 A4 fh 22 BN % HoAR 45 b B

25 SRR F B K AR K- B4 Ab B 7= i 1k 5
4755 (3 009. 42 kg-hm ™), B5 &b 3 =5 BIK (3 000. 93
kg-hm ™) 7 Bl ZbHHRAK(2 749. 79 kg-hm ) B B2 |
B6 [i] 22 5 AN ik 2 Ab , o £5 Ab P 22 S5 3k 3] I 5 b
K 5 S Rt A B AR Ok, A4BS A B 7=
55 (3 309.77 kg-hm ™), Hk ly A3B4  A4B6 Fl
A4B4 AbHRE ) 2% S YR GR BIAL I 2, ASBO Ab 3 7
A%, IEEAES AS 216 10 45 it NE A 31 7 i 35 AN B
Mo BVAORE , FEFVE BEAE A3 A4 P8 AR
JKVAE B4 (BS = i A, AEARIG Bl % B 25 R,
ot P A il I KT (%) B v T R A R R R R
T, 7 i o it A 7K P i 7 ARG o

R2 AREEMHEEREEKTET~EEXEROFTERENE

Table 2 Duncan'’s test of yield related traits of different sowing density and fertilizer levels

ww My i S T S S ' R
Treatment Plant height Treatment Node number Treatment Pod number Treatment seed mumber Treatment 100-secd Treatment Yield avernge
/em per plant per plant weight/g (kg - hm ~2)
AS 89.74 aA Al 20.02 aA Al 48.26 aA Al 114.44 aA Al 19.7 4aA A3 3168.72 aA
A4 87.43 bB A2 19.73 bB A2 41.97 bB A2 100.67 bB A2 19.60 bB A4 3162.38 aA
A3 84.23 ¢C A3 19. 66 bB A3 38.12 cC A3 91.39 ¢C A3 19.56 cC A2 2983.88 bB
A2 83.58 ¢C A4 19.32 ¢C A4 36.27 dD A4 87.06 dD A4 19.33 dD Al 2901.81 cC
Al 77.08 dD A5 18.22 dD A5 25.93 eE AS 63.17 eE A5 18.89 eE A5 2504.27 dD
B6 890.27 aA B6 19.89 aA B3 39.12 aA B3 93.27 aA B6  19.51 aA B4 3009.42 aA
B5 86.74 bB B5 19.73 aAB Bl 38.91 aA B4 92.60 aA B5  19.51 aA B5  3000.93 bA
B4 85.05 ¢C B4 19. 48 bBC B5  38.43 aA Bl 92.47 aA B4 19.47 bAB B3 2985.93 cB
B3 83.47 dD B3 19.27 beCD B4 38.43 aA B2 92.20 aA B3 19.43 ¢B B6  2961.09 dC
B2 81.91 ek B2 19. 08 ¢dDE B2 38.40 aA B5 91. 80 aA B2 19.38 dC B2 2958.11 dC
Bl 80. 05 fF Bl 18.89 dE B6  35.37bB B6 85.73 bB Bl 19.23 eD Bl 2749.79 D
A5B6  95.17 aA AlB6  20.47 aA AIB5  50.20 aA A1B6  119.67 aA A1B6  20.00 aA A4B5  3309.77 aA
A5B5  92.43 bAB A1B5  20.27 abAB A1B6  49.90 abA AIB5  119.00 aAB AIBS  19.92 bA A3B4  3302.07 abA
A4B6  92.43 bAB A2B5  20.10 abcABC AlB4  48.85 abA AlB4 115.33 abAB AlB4 19.81 ¢B A4B6  3294.03 abA
A5B4  90.10 ¢BC A2B6  20.07 abedABCD A1B3  47.99 abAB A1B3  113.67 bAB A3B6 19.79 ¢BC  A4B4 3290.37 bA
A3B6  89.47 ¢dCD AlB4  20.07 abedABCD A1B2  47.57 bAB A1B2 112.33 bBC A2B6 19.79 ¢cBC  A4B3 3263.77 cB
A4B5  89.43 ¢dCD A3B5  20.03 abedeABCD AlB1  45.08 cBC Al1B1  106. 67 ¢CD AlB3 19.69 dCD  A3B5 3256.93 ¢BC

A5B3  88.33 cdeCDE A4B6
A2B6  88.23 cdeCDEF A3B6
A3B5  87.70 defCDEFG ~ A1B3
A4B4  87.37 defgCDEFG  A2B4
A5B2  86.90 efghDEFG ~ A1B2
A4B3  86.73 efshDEFG ~ A3B4
A2B5  86.43 efghEFG A2B3
A2B4  86.17 efshEFGH  AlB1
ASBl  85.53 fghEFGHI ~ A4B5
A4B2  85.27 ghiFGHI A3B3

19. 63 cdefghBCDEFG ~ A3BI

A3B4  84.87 hijGHI A2B2  19.47 defghiBCDEFGH A3B2  39. 10 fgHI

A4B1  83.37 jjHI) A3B2  19.43 efghiCDEFGH A4B4  38.09 ghHIJ A4B4
A2B3  82.93 jkIJ A4B4  19.37 fghiCDEFGHI A4B3  37.51 ghil] A4B3
A3B3  82.93 jkIJ A2B1  19.27 ghijDEFGHI A3B5  35.87 hijJK A3B5
A1B6  81.07 kIJK A3B1  19.20 hijkEFGHI A4B2  35.46 jjJK

A3B2  81.03 kIJK A4B3  19.17 hijkEFGHI A4B1

A2B2  80.80 kIJK A4B2  18.97 ijkFGHIJ A3B6  33.62 jKKL A3B6

35.24 ijJK

20.03 abedeABCD A2B3 43.95¢dCD  A2B3 104.00 cDE  A3BS 19.69 dCD  A3B3 3235.90 dC
20.00 abedeABCD A2B2  43.01 cdeCDE  A2B2  103.00 cdDE  A2BS 19.67 deD  A3B2 3212.57 €D
19.90 abedefABCDE  A2B1  42.86 cdeCDEF A2BI  102.33 cdDE  AIB2 19.61 deDE  A4B2 3183.03 fE
19.83 bedefgABCDE ~ A2BS ~ 42.57 deCDEFG A2BS 101,67 cdEDF ~ A2B4 19.61 deDE  A3B6 3141.47 gF
19.77 bedefghABCDE ~ A3B4 40,95 efDEFGH A3B4
19. 73 bedefshABCDEF  A2B4  40.01 fgEFGHI  A2B4
19. 67 bedefghBCDEFG  A4BS 39,82 fgEFGHI  A3B2
19. 67 bedefghBCDEFG  A3B3 39,58 fgFGHI  A2B6
39.58 fsFGHI  A4BS
19.57 cdefshBCDEFG ~ A2B6  39.44 fgGHI  A3B3

98.33 deEFG ~ A2B3 19.60 eDE  A2B5 3022.37 hG
98.00 deEFG ~ A3B4 19.59 efDE  A2B6 3021.53 hG
05.00 efFGH  A2B2 19.52 fgEF  A2B4 3014.47 hG
05.00 efFGH  A3B3 19.48 ghFG A2B3 3008.97 hGH
94. 67 efGH A3B2  19.48 ghFG  A1B6 3007.33 hGH
94.33 efgGH ~ A2B1 19.43 hiFG  A2B2 2985.67 iH
A3B1  93.33 efgGH  AIBI 19.41 hiFGH AIBS5 2929.00 jl
91.67 fgGHI ~ A4B3 19.40 hiGHI A1B4 2913.90 jl
89.33 ghHIJ A4B2  19.39 iGHIJ AIB3 2882.07 kJ
86. 33 hilJK A3B1 19.32jHI]  A1B2 2871.23 klJK
A4B2  85.00 hijJK  A4B1  19.29 jl] A3B1  2863.37 ImJK
A4B1  83.67 ijJKL A4B5  19.29 1) A2B1  2850.27 mK
81.00 jkKLM  A4B4 19.29 j] A1B1 2807.33 nL
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L] y bR HboR FRE 7o it
b3 . b3 W b3 il PLSL b
Plant height Pod number Seed number 100-seed Yield average
Treatment Treatment Node number Treatment Treatment Treatment Treatment
/cm per plant per plant weight/g /(kg » hm %)
A3BI 79. 40 ImKL A5B6 18. 90 1jkIGHIJ A5BI1 31.79 kL A4B6 78.00 kLM A4B6 19.29 jJ A4Bl  2633.30 oM
AlBS 77.70 mnLM A4B1 18.77 jkKIHIJK A4B6 31.48 kL A5B1 76.33 kM A5B4  19.07 kK ASB1  2594.70 pN
A2B1 76.93 nolL.M ASBS 18. 63 kIIJK A5B2 26.85 1L A5B2 65.67 IN A5B3 18.99 IKL ASB3  2538.93 qO
AlB4 76.77 nolLM A5B4 18. 40 ImJKL A5B3 26. 56 il. A5B3 65.00 IN A5B5 18.99 IKL A5B2  2538.03 q0
A1B3 76. 43 noM A5B3 18. 07 mnKLM A5B4 24.24 ml, A5B4 59.67 mNO  AS5B2 18.90 mL  A5B4  2526.30 q0
AlB2 75.53 noM A5B2 17.77 nLM A5B5 23.70 mL A5B5 57.33 mO A5B6  18.71 nM  A5B5  2486.60 1P
AlBI 75.00 oM A5B1 17.57 nM A5B6 22.4 1mL A5B6 55.00 mO A5BI 18.70 nM  ASB6  2341.07 sQ

[ F BB B AN ) RN E R4 AU AE 0. 01 Fi1 0. 05 /KF22 5+ B35

Values with the same column followed by capital and lowercase letters are significant different at 0. 01 and 0. 05 probability level, respectively.
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