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Effect of Density on Leaf Area Index, Dry Matter Accumulation and Distribu-

tion in Soybean Population

ZHANG Xiao-yan,DU Ji-dao,ZHENG Dian-feng, SONG Chun-yan,LU Wang,SONG Li-ping

(College of Agronomy,Heilongjiang August First Land Reclamation University, Daqing 163319, Heilongjiang, China)

Abstract ; Five planting density of Kennong 4 were set, plants were sampled at V4 ,R1,R3,R5,R6 stage and the change law of

leaf area index( LAI) and dry matter(DM) accumulation and distribution in five soybean populations were determined. LAI

increased with the increase of planting density at a certain range. LAl at RS stage concentrated in the upper and middle cano-

py. DM phase accumulation, daily accumulation and of total accumulation showed a single peak curve. DM phase accumula-

tion increased with increase of planting density and daily accumulation decreased with increase of planting density. Whole

plant, stem, leaf, petiole and pod weight of unit area increased with the increase of planting density. Dry weight at RS stage

concentrated in the bottom and middle canopy, and the center of dry weight increased with the increase of planting density.

The pods number, seeds number and seed weight of single plant increased as the the density decreased. The planting density

had significant effects on leaf area index and dry matter accumulation and distribution and yield. The yield was the highest at

the planting density of 3.6 x 10°5 plants - ha™'.

Key words: Soybean; Leaf area index;Dry matter accumulation; Yield

I T8 R R R TR A 11 0 2 8 o T R R A
I o5 1 -t TR PG B R 2t 6 i T AL T L)
B R T R L R AR /N R Bk O R O B
RG4S )2 Bk T 5 T R W -3
BRSSP E R L LR, IE
FH PRI K 35 K, 32 B 45 B 8 47 o Thg A9 B,
AR R R R VR R Y, AR
I TR R i 7 e L A O, 4 S R 39 i T
PRSP R O . B K T AR B B
TEGGAE-REAE W, H 5 23 e R B IEME" . 15
T ET TR AR Al 3 ok 1 i Sy i e AR ok
BB E RS e ek

%5 B #9:2010-11-07

ESWHE EHZK" AL FHLIOL BT 5T H (2004BA907A26—0206)

KE PRI AW SR Rl 2 T R LR, T
YR AR B TR R K A
TYRAAEEAN TN R B SRS RMhL"
Ty 543 B T AE 39 LARG LA B AE B AZE O &
R K PO TP R R G 3T ] KR 4
WFEUE S, 2878 My X Bk K 5 Rl DL ok 90 B 2 g T
YR %, 15 50% DL L, 2 e 3 S8 58 i 8 WL
W g A £ . Bk, KT 9
ZETE LR A6 ) 2 A6 ) A 45 32 ) 2 ok 0 2
Y 3 ) A B 23.91% F1047.39% 7,
I AT A 2T 26 A A, AS T s A AS [ it AE 7K 7 AN ()
ol L 205 E ) %) AT 00 T R SRR B ¥ A A R 2

FE—AEF B A kR (1980-) , 2, 1 o, DR 5207 1) O RS0 4 A B i A2 B A 25 0 E-mail: zhangxylibin@ 163. com,
BIRAEE BB (1969-) , 5, 082, [ 1AL R0, E 2N F R G FE 242 40P 58 . E-mail: dqzdf@ 163. com,



13 K I HE A4 - 8 R S T (A i TR AR 5 KL% T SRR R0 TE R T 97

5o BEAAS TR e J2 k6L 1 B R A5 i A &
TEME o BRI T 5 s T R SRR
UNITRAE i QL /N e 28 W VA SBiiE s SR E NN
DX R S PR 4, R — 2B 4R v R A 2 7 T B
PSR o

I HR5HEE

1.1 38t

BT 2006 AEFE AR A 2R L\ — R B R
KEIRE M7, W%, B8 s, ik
RSy ) BEA 5 I S AP O BRI — R B2
EEMM S KRG M RA 45, ZHhMETW
120 dZ2 47, % = 10°C BLiE 2 400 ~ 2 500°C ; % &
80 ~90 cm; AL R KB WA BR &5 38 3 Mk
BT i 22.03% R0 & i 41.25% ;770 , &
NETK , H BT K BE S 5 3 B AE R R VLA A B AR
S B DX B AR A DX oA

R % 12 .24 36 .48 F1 60 Ji#k - hm >3k 5 4
@ERE 3R D1.D2 D3 D4 fi1 D5 5. FEHLIX 41
HeF R ZEETT0,6 171X, 2898 65 em /7K 5 m,
ANX A 19.5 m* 3 WE K . ALK 4 — e,
N TR 55, FCE AN T i, 85 A0 ) 4 B
1.2 MEMBSHE
1.2.1 FHE @R TYERHM T,
35 7E V4 R1 R3 [R5 il R6 i, B vk B 20 # , A
RFEPER 10 BRAEAR (25 mE B 350 I, BE AR TE
105°C #4648 F 30 min,65CHET FRE AR5 1T
LR AR AN SN SN R

T R AT FLAREE 3%, 3 3l #E V4 (R1.R3 \R5
F1 RO W, A AR AR AR 10 bR K Br A i
FTFLARFT /N e+

- T RS B = B - b G R i A B
Hh AT FH

RS WAR K HE D) Ak, N5 ) L &
10 em>y 12, B2 TN 0.325 m*, 25 i AR
TS I 45— 20 7 AT ALER T/l 4 £
105°C #4625 30 min,65°C 41 FRE , 2R )5 437
P18 2 AN 8] J2 U 1) B A 1 AR T 4 5 RN g e FRLER
1.2.2 R ZFHMRBE L WERE, A X %I
FA R B B AR BR 30 Bk EAT I, N H ik
BEA R AR 10 SRIFTTENFERE .
1.3 HEFEHH

Fi Excel #E47 K4 4b B I B 3 19 22 1, FH DPS
v3.01 #ATHETT 53T o

2 EREHH

2.1 MEREH
I T AR A 5 S e i S R 3R Y T AR AR

3 B RO R T R i
1 Fi7R, V4 ~ R6 101, i 1 AR 95 KB & A 7 I 309 9 A2
PSR 3, RO I3k 5 KA s ARV BEZRAF T
A5 A T IS I T AR A KR A A R R S i
V4 ~ RU AR 2 1) 22 A6 1) e B2 A R, R B LS
FREA Z BB B B, D1 BER B AR T e R
& AR7E R3 WILUG D4 ORI T DS R, X 0] A
S TR B A O, e 2 R R R B 9 i
o

——D1 —8— D2—&— D3——D4—*—D5

I AR 4L
Leaf area index

C=EINNWW A AL
NOoOUnNOoOUNOULNOWNO

V4 I Rll R3IRSI RGI
B R YRR A

Fig.1 Effect of plant density on leaf area index

of soybean
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Fig.2 Effect of plant density on leaf area index of canopy
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Table 1 Dry matter accumulation of soybean under different population in different development stages

B I miH % J¥ Density
Growth stage Item D1 D2 D3 D4 D5
[y Bt B 2 Phase accumulation/kg « hm =2 88.37 136.94 191.23 222.00 279.48
V4 5 ¥ & Percent of total /% 1.81 2.27 2.91 3.07 3.89
H #1 2 Daily accumulation/g + plant '« d ™' 0.03 0.02 0.02 0.02 0.02
[ Bt L 2 Phase accumulation/kg « hm -2 512.69 560. 40 713.23 727.79 787.64
R1 Jil i Percent of total /% 10.49 9.28 10. 85 8.67 8.18
H #1 2 & Daily accumulation/g + plant ' « d ! 0.25 0.14 0.12 0.08 0.06
[ Bt #1 2 Phase accumulation/kg + hm 2 1 263.61 1375.15 1567.19 1 665.31 2 180.34
R3 5 B E Percent of total /% 25.86 22.78 23.84 23.00 30.36
H 1 24 Daily accumulation/g + plant '+ d ™! 0.62 0.34 0.26 0.20 0.21
[ Bt £ 2 Phase accumulation/kg + hm 2 1765.71 2 239.90 2 353.18 2 584.76 2 661.82
RS 5 14 Percent of total /% 36. 14 37.10 35.79 35.69 37.06
H 1 24 Daily accumulation/g + plant ' « d ™! 0.87 0.55 0.38 0.32 0.13
[ Bt #1 2 Phase accumulation/kg » hm 2 1256.01 1724.38 1749.28 2 141.66 2 273.25
R6 5 B & Percent of total /% 25.70 28.56 26.61 29.57 31.65
H B 2 4t Daily accumulation/g + plant ' « d ™' 0.75 0.51 0.35 0.32 0.33
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Table 2 Soybean dry matter distribution under different population in different development stages(g - m *)

EE HE 2 & Density
Growth stage Organ D1 D2 D3 D4 D5
V4 # Bk Whole plant 8.84 13.71 19.12 22.18 27.96
2% Stem 2.05 3.46 4.93 6.19 7.98
M4 Petiole 0.73 1.06 1.55 1.97 2.46
M Leaf 6.06 9.19 12.64 14.02 17.52
R1 # Bk Whole plant 60. 1 69.74 85.38 86.42 86.7
2% Stem 20.01 22.75 29.43 29.23 30.24
47 Petiole 8.77 10.08 13.18 12.96 12.6
M Leaf 31.32 36.91 42.77 44.23 43.86
R3 # bk Whole plant 179.67 207.25 247.16 257.5 304.72
2% Stem 68. 84 75.14 92.12 98.06 117.47
4 Petiole 31.98 40.82 48.31 48.57 58.68
M Leaf 78.85 91.29 106.73 110.87 128.57
R5 # Pk Whole plant 318.87 422.43 461.06 516.63 474.19
2% Stem 132.19 178.6 183.73 194. 66 190.24
M4 Petiole 53.91 80.6 99. 84 114.09 102.1
M Leaf 98.38 128.13 134.96 164.01 140.24
3 Pod 34.39 35.1 43.87 42.53 41.61
R6 # 4% Whole plant 456.26 602.35 662.76 744.39 690.32
2% Stem 162.12 205.36 228.01 276.51 265.43
4 Petiole 59.46 93.36 110.91 128.49 118.43
M Leaf 102.51 148. 14 156. 66 179.18 163.55
3 Pod 132.17 155.49 167.18 160. 21 142.91
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Fig.3 Effect of plant density on dry weight of canopy
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Table 3 Coefficients of correlation between leaf area

index and dry weight in different growth stage

T Dry weight

H 1
R EX LED - FEH
39
Plant Stem Petiole Leaf Pod
Growth
weight weight weight weight weight

V4 0.9564" 0.9537" 0.9549" 0.9555°
R1 0.9377" 0.9019" 0.9234"  0.9602""
R3  0.9841" 0.9666"" 0.9885"" 0.9895"
R5 0.9978" 0.9824"" 0.9911" 0.9653 " 0.8247
R6 0.9915*" 0.9777"" 0.9911™ 0.9896" 0.6180
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Table 5 Yield component of different soybean populations

i HRRIERL HARRRIE ARRRITE OORLE i
Pod number Seed number Seed weight 100-seed Yield
Density

per plant  per plant per plant/g weight/g /kg - hm ~2
DI 34.63 87.37 18.80 21.52  2255.72d
D2 26.30 64.10 12.88 20.10 2 737.09b
D3 19.87 45.73 9.02 19.73 3 248.52a
D4 12.60 29.57 5.73 19.38 2 530.13¢
D5 11.10 23.23 4.43 19.06 2 266.08d
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