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Fig.1 The change of leaf area index in different layers
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Table 1  Effect of density on plant type characteristics in soybean

. B Rk AR e K RR LA P H R T ZERE A
Density Plant Node Average stem Average stem Average petiole Average petiole Average angle between
s height (¢m) number diameter (cm) length (cm) length (cm) diameter (cm) stem and petiole (*)
D1 77 .23¢D 17 .33aA 0.73aA 4.56dC 21.74cC 0.31aA 34 .51aA
D2 80 .63c¢CD 16 .00bAB 0.65bA 5.28¢cC 25 .62aB 0.29abA 32 48aA
D3 89 .40bBC 14 .89¢BC 0.52¢B 6 .04bB 27 .65abAB 0 .25abcA 31 .82aA
D4 98 .10aAB 14 .33¢C 0.47¢BC 6 .38bB 28 .76aAB 0.23bcA 29 .96aA
D5 104 .57aA 13 .89¢C 0.39dC 7 .22aA 30 .22aA 0.20cA 28 .57aA

TE 7] — B A 6 R /NG TR 23 50 3678 26 523K 0.05 #1110 .01 KF W2 R,

Note ; Values followed by different lowercase letters or capital letters within the same column are significantly different at 0 .05 and 0 .01 probability level ., re—

spectively . They are the same in the follows .
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Fig.3 The change of radiation transmittance rate in different layers
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Fig .5 The change of specific leaf weight in different layers
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Table 2 The change of photosynthetic rate ,transpiration rate and stomatal conductance in different layers

i | B )2 =5 Canopy height (cm)
Ttems Density 0~20 20~40 40~60 60~80 80~100
D1 4 .97aA 6.21aA 10 .97aA 24 .57aA 26 .79aA
e iR D2 3.94dA 5.53abA 8 .40abAB 12 .84bB 20 .82bA
Photosynthetic rate D3 2 .38¢B 4 .57bAB 7 .35bcAB 11 .97bB 13 .74cB
(€02 mg/(dm’+h)) DA 1 .91edBC 3.18¢BC 5 54beB 10 .30bB 12 .80cB
D5 1.29dC 2.37cC 4.91¢B 8.81bB 10 .70cB
D1 1.12aA 2 .40aA 3.67aA 5.21aA 6.19aA
5 R D2 0 .96bA 2.10aAB 3 .40aA 4.73aA 5.90aA
Transpiration rate D3 0.62cB 1.38bBC 1.50bB 1.98bB 2.39bB
CHo0 mg/(dm®+h)) DA 0 55¢BC 0.68cCD 0.92heB 1.20¢BC 1.64¢BC
D5 0.37dC 0.52¢D 0.66cB 0.82¢C 1.10dC
D1 0.05aA 0.10aA 0.16aA 0.19aA 0.23aA
SIS D2 0 .04bAB 0.09aA 0.14aA 0.16bA 0 .20bA
Stomatal conductance D3 0.03hcB 0.07bB 0.11bB 0.12¢B 0.16¢B
CH0 mol /(5] D4 0.03bcB 0.04bB 0.06bB 0.08cBC 0.10cB
D5 0.02cB 0.03bB 0.03bB 0.04dBD 0.07dB
x3 AEEXRSHEBER SILSE HEHRER . TYE KHEREXENHEXRE
Table 3 Correlation coefficient between photosynthetic rate and transpiration rate . stomatal conductance ,
leaf area index , dry matter weight , specific leaf weight and transmittance rate
moA 56 )2 5 B Canopy height

Items 0~20 207~~40 40~60 60~80 80~100
R R Transpiration rate 0.997 " " 0.989 " " 0.933" 0.802 0.960" "

LS Stomatal conductance 0.982" " 0.997" " 0.961°" 0.824 0.927"

B 2L Leaf area index —0.930" —0.966" —0.942" —0.851 —0.939"

FHE Dry matter weight —0.887" —0.994 " " —0.934" —0.820 —0.951"

I Specific leaf weight 0.953 0.944 0.936" 0.867 0.912"
% (% Transmittance rate 0.979" " 0.933” 0.956 " 0.835 0.982" "
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Table 4 Yield and yield component of different soybean populations

bR MR SbRE ERE

&ﬁ{ Pod number Seed number Seed weight ~ 100-seed Yield
Density X 5
* per plant per plant  per plant (g) weight (g) (kg/hm”)
D1 34 .63 87.37 18 .80 21.52  2255.72d
D2 26 .30 64 .10 12 .88 20 .10 2737 .09b
D3 19 .87 45.73 9.02 19.73 3248 .52a
D4 12 .60 29 .57 5.73 19 .38 2530 .13¢
D5 11.10 23.23 4 .43 19.06 2266 .08d
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Effect of density on canopy structure and photosynthetic
characteristics in soybean population

ZHANG Xiao—yan , DU Jidao , ZHENG Diarrfeng
(College of Agronomy , Heilongjiang Bayi Agricultural University , Daging 163319, China)

Abstract : With Kennong 4 as the experimental material , we analyzed the effect of density on plant type characteris—
tics , leaf area index , dry weight , radiation transmittance rate , intercepting radiation , photosynthetic rate , transpiration
rate , stoma conductance , specific weight , and yield of soybean in the field condition . The results indicated that there
were different soybean canopy structures and photosynthetic characteristics . There was significant difference between high
density and low density . Plant height , average stem length and average petiole length increased with the increase of den—
sity , while node number , average stem diameter , average petiole diameter and average langle between stem and petiole
decreased with the increase of density . Leaf area index , dry weight of different layers and total canopy intercepting radia—
tion increased with the increase of density . Leaf area index concentrated in the upper and middle canopy and dry weight
concentrated in the bottom and middle canopy . Photosynthetic rate , transpiration rate , stomatal conductance and specific
weight decreased with the increase of density . The yield of 3.6X 1OS—plants—per—hm2 (D3) reached the highest .

Keywords ; soybean ; canopy structure ; photosynthetic characteristics ; yield





