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Abstract : Effects of planting densities on agronomic traits and spatial distribution of yield components across the main stem
in soybean were investigated in field conditions with three soybean genotypes. Plant height increased with the density in-
creased , while main stem node number, basal node diameter and dry weight of individual stem declined. Planting density had
notable influence on pod number,seed number and yield of individual plant. Compared with the medium density, the lower
density increased the individual plant yield of H339 , HN35, and KN18 by 80.3% ,55.4% and 12. 6% , seperately ; while
the higher density deduced the individual plant yield of H339; HN35 and KN18 by 57.4% ,24.7% and 53. 6% . Planting
density had certain influence on seed number per pod and seed weight in each node,and the effect varied among genotypes.
The spatial distribution of pod number,seed number and seed weight across the main stem in three genotypes showed the arc
shape from top to bottom,i. e. more in middle part and fewer in top or bottom,and the distribution of seed number per pod
and single seed weight was almost like “Linear”. With density decreased , pod number, seed number and seed weight in each
node all increased in the three genotypes but had some difference in top,medium and bottom layer with different genotypes.
The cultivar KN18 had greater stability in the seed number per pod and single seed weight,followed by cultivar HN35 , while
line H339 was not stable. The mathematics expression with increased yield and inhibited individual yield by increased densi-
ty was “Y ,,, = Y, + Y, —Y.”,this expression existed a balance point which could be used as an indicator for estimating

suitable density for the high yield population in soybean.

W5 H HA :2008-07-31

EETE: HEKARREIL G R B H (30671315) ; IR VLA A I 5 4F B2 3L 4 % B0 H (JC200617 ) 5 M /R B TT B 2 10 [ 3% 4 101 H
(2005AFL-Y-J-003) %I H .

EE R : ERE(1983-) , 55 W09 A: B9 7 1o VR A= A= 5% . E- mail ; wangehengl 983 @ vip. 163. com,

BIAERE  XGEVK, BF5E 01, 2R U, E- mail ; xbxliu@ yahoo. com,



6 1] T OTRAE X AR AR Bt A PR 3 S [ A R 5 937

Key words : Soybean ; Planting density ; Agronomic traits ; Yield components ; Spatial distribution

REGA SR REALE ™, AN TR B R A28 B o R
MR A R E R R AR . I 20 g
50 AEARRISK X K B R R OT I T T I
EXSEER R R SR RS TR AT bR I A
FEAR S AT 577 i 1Y ¢ &, Purcell Al Board X K
SLRET AR JT TR RITSEAL G 2 B A AL B X R
B A ROGHER A TS Ak B A bk
Kz /D55 PBAT , 2 0% 28 B R 8 5 T AR 38 X
B AR A Y TR I, 2T DI 2 R A R
AR RIS R MR B KL H [0 A T4 ™
TR R . 3k E A A AT ) 4 B
AR R PR Sy I HEAT T RS 4R h A B
AL 5 B8 BE i o T B T AR B, S R A A AR
T, B R R 328 PR (A 33 i B Ao T ™
R, HRES— MRS R Z 8] B i , 3 fin A
{37 THI RSB KL ECRIRL B

S BRI T ARSI B R K R A A 4y
Aig 4 R e LA (8] o A R o BRSS!
P o g SRR SR A5 SR, RSP0 Aii m] 43 g F2 25 4G
SERVRI PR HERY W] 22 6 il , RO 7
BT R =2 (RJRR B2 R Ko
At sy =2 (EZEM IR A ) R4 5
O PRI, I A B 5 S B] o A R B DA O, 48
HH 2 A Y 24 50 R FIK P o3 A1 1) 32 25 T A i R
TR A (] AT Y o B T AR A AR R LR S
B BEICROM BRI E I 4 = A R R
AEY ST IR 25 3 B 245 [0 3 6 582 ) R i 40 5277 vk
UIEPS TN (IS - ST PNE S ) A EN
23 (6] 3 A BRI SE 1 ToR I

TEARVT B BE S WA MR B 7 o i il L,
SRR SR R 5 (] 3 AT AL S AN () 2
MR o R S BEAERR IR BE T S 35K i R A
ORIFE FR , RS 8 B ™ A i D 3R A R M A e 2
(] B A 2 HAN A 2 — AN J7 T, Al TR AR
SLAEW U, B 457 B R G PR 3R e L [ o3
IRV 7 SRR N S S ) Rt NISR A Lt ok
MBS %,

1 #HRFnAEE

BIG T 2007 AEAE A [ BE 2 B R4S A b A= A 5K
Bouk (N47°27' | E126°56") izl 4 98518 K, B S
ZWURIR , B =W A 2 AR R0 1. 5°C 4R
PR K 530 mm A4, EE 3 NMRESRF(R),

339 M 35 FIR A 18, 7F 14 27 .54 #k-m >3 4~
PR BE T AhAE, /N X5, B PLIX L HE21, 3 IR
2o BET,5 AcB/NIX, B K 7. 5m, B8 0. 67
m,/NXEH K 17.5 m*, 2007 4E5 H 7 H AT #%
Fift, FEFP AT MG AL , IR 50 kg -hm > (N 46% ) \ 4%
50 kg -hm > (N 18% P,0,46% ) , HAlh 4% 5 H [a] %
HFEIKRH . FL A, /N X 3 SR, B 885
PR, T 15 bR 1% 25 B e sepk i, Al &
MR 2 B He o Ao /NI E] 2 4, B 4
m’ g T P8, 38 i Sigmaplot 2000 F4F1E
1, ) SAS B pEsE TSt i

2 HER545H
2.1 BEMNAEEKTEFEHMREZZESE
AN

MIENT ~3 075, 3 A4 il RSB 5 Ta) 2 %
KRR H B 25 18] 704 b 28 52 OO ™ 20 A,
A%, R E A IWESTl AT LoRE , BEE %
NI, 3 AN dh A (3R ) K 2R L A S Ok
KRR R 12 L 8 T e, (LI ol 84 0 7 2% i ol
(A1 FE) L FRORITR B4 oA A — 2 2 55, i i 2 4]
1 ~3 iy 3 R ML B R 2R

ai ZRIAE 339 KT A A A0 A ) 3 A, 7 3
AN ENG DL Y 2 AZ AR FER /N, i A 35 i B
A 18 RE AL 3 459 M A AL iR BE RO . 1]
339 KR EZE BAHARY O A B 1Y ISR R R L
S R AR/ I 5 T JRE Xk PR 35 MR 18 KL
25 EARAR LAY A AL BB IR, B
JE WS R it 3 [ 7 A B PR 3R X B e J2= e
A EN B Y SR BE N B

g 339 25 (A AT Y 3 5 EE 2 AE b AR
TRE T B R BEIF AR — 5, AR (13 ~24 75) 4y B [a]
PR HOR B RS, i (7 ~ 13 795) Zr B Il R K
A/, TR (L ~T7 49 o i B i S L, AR
A S R R W A B IR
GATER Y IRPATEE I N IR RE VAR S 4 O T8 4 | TAG 8
5 e AR L IR AR 339 REL 221 ~6 19
PLE B IR 11 ASHEINE] 7.5 4>

FAE 35 175 (8] 43 A 2 JEE 2 A TP DX dek o)
FEERCIH S, M B A 18 v {2 2t 2 A v 8 Xl
UTRVE A (B e P i 2 AT B B SRR 35
A 18 19 3 2% 4 Hh & AE T #0A B ALY 73 B
FAF IV JRE A [ AR i 1 R A S B R KRN



938 PN S 6 14

o HEE ML, R AR R A 35 FIRAC 18 Rl A B RO T 2 A I A, AR bR T i
REFZET ~ 6 WAMEIEER 0. 1A L1 AE Je)™ 5% R 38 48 92 4 0% Bl 9% iy 25 36
#6.0 MA16.9 A R REFR MMM L (),

MIFESEIMET , e KRR BE A R L RR I L2 705 T,

26

917 Node position

H339
24 HN35 KN18

22

20

18

16

14

12

10
— —
01 2 3 4 5 01 2 3 4 5 01 2 3 4 5

D,y Doy I Dsy 53 IH/R B E S 14 B m 2 27 ke m 72 H1 54 k- m 2, Tl

—e— D14 —o— D27 —v— D54
3247 Number of pods
Dyy Dy; and D, indicate planting densities of 14,27 and 54 plants m 2 respectively, The same as follow.
PRI 1 TR 8 X 2% i Aol O LA 5 ) S8 ) 52 i

Fig. 1  Effects of planting densities on pod number at each mainstem node of three cultivars
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Fig.2 Effects of planting densities on seed number at each mainstem node of three cultivars
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Fig.3 Effects of planting densities on seed weight at each mainstem node of three cultivars
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Fig.4 Effects of planting densities on seed number per pod at each mainstem node of three cultivars
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Table 1 Effect of different densities on soybean agronomic traits
- ol . FEFHHL HEARZEM HMRETE .
mn ot i 7RG . . Wekcte #x
. Densities . Average number Diameter of Dry weight of .
Cultivars ) Plant height/cm o Harvest index
/plants *m ™~ of nodes basal node/mm individual stem/g
#7339 14 78. 8¢ 20.0a 9.9a 18.5a 0.44a
) 27 83.3b 16.4b 8.6a 7.7b 0.47a
Hai 339 54 98.8a 13.9¢ 6.3b 5.9h 0.45a
Mg 35 14 60.0b 15.0a 8.2a 7.4a 0.54a
) 27 62.6b 14.3a 7.9a 6.3b 0.49a
Heinong 35 54 66.6a 14.9a 5.2h 4.0¢ 0.50a
Bk 18 14 79.8b 16.7a 8.7a 11.3a 0.46a
27 84.5a 15.9a 7.1b 8.2b 0.50a
Kennong 18 54 88. 62 13.7b 6.1c 4.6¢ 0.48a
KR FHREF R ZEFIE 5% B3 /KF, Different letter mean significant at 5% level.
2 AN[RIPIRE BE ERTR T B e e S R B R R R
Table 2 Effect of different densities on soybean individual yield and yield components
mn it i3 PR BARRIEAL T IEREL BRI ERLTE
Cultivars Densities/plant * m -2 Yield per plant/g Pods per plant Seed/pod Seed No. Seed size/g
3 339 14 22.9a 39.3a 2.17a 86a 27.3b
) 27 12.7b 23.5b 1.93a 45h 28.7a
Hai 339 54 8.07¢ 13.3¢ 2.14a 28¢ 29.0a
e 35 14 15.7a 44.8a 1.93a 88a 18.4a
) 27 10.1b 29.3b 1.78b 53b 19.1a
Heinong 35 54 8. 1b 22.6b 2.00a 46¢ 17.9a
Bk 18 14 17.0a 52.9a 2.17a 114a 14.9a
27 15. 1a 45.4a 2.11a 96a 15.9a
Kennong 18 54 7.0b 24.1h 1.89a 46¢ 15. 42

A FHREFIR 22 573K 5% B3 /K-, Different letter mean significant at 5% level.
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Table 3 The unit seed yield restricted by increased density

and decline of seed yields per plant

Tk

wEe EE weight o Ye Y,/ Yo
Cultivars  Densities , /g°'m 2 /gem™?
/g*m

339 14 320.6 - - -

27 342.9 165.1  142.8 1.16
Hai 339 54 435.8 217.9  125.0 1.74
B 35 14 219.8 - - -
Heinong 27 272.7 131.3  78.4 1.67
35 54 437.4 218.7  54.0 4.05
Bk 18 14 238.0 - - -
Kennong 27 407.7 196.3 26.6 7.38
18 54 378.0 189.0  218.7 0.86
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