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Temporal-spatial Distribution Characteristics of Soybean ( Glycine max L.
Merr. ) Under Genotype-fertilizer Interaction Condition

YAN Chun-juan,SONG Shu-hong,SUN Xu-gang, WANG Wen-bin
( Crop Institute of Liaoning Academy of Agricultural Science,Shenyang 110161, China)

Abstract: Applying NPK fertilizer in different varieties to affect the physiology and structure of plant and influence the capaci-
ty of agroecosystem to capture light and convert that light energy into biomass, ultimately affecting productivity and yield in soy-
bean( Glycine max L. Merr. ). The objective of this study was to determine if fertilizers and genotypes had direct and interactive
effects on temporal-spatial distribution characteristics of soybean growing under field conditions. The results showed that LAI
and shoot biomass gradually increased and then declined as a single-peak curve with the growth and development of soybean.
The maximum value of LAI appeared in the eighth weeks after emergence ; Peak points of shoot biomass in Liaodoul4 and Li-
aodou2l occurred at the 12th and the 14th weeks after emergence ,respectively. NPK enhanced the average value of LAl for two
varieties. Relative growth rate of all treatments started to decrease with the growth and development of soybean. Stem and leaf
was mainly distributed in the lower part of plant and the middle and upper part of plant,respectively;petiole,pod and seed of
soybean are mainly distributed in the middle part of plant. Chlorophyll meter values of the upper canopy and lower canopy were
lower than that of the middle canopy. Although mean value of leaves SPAD in Liaodou21 was higher than that of Liaodoul4 ,the
sum of all leaves SPAD in Liaodou21 was lower than that of Liaodoul4. NPK increased the mean value and the sum of leaves
SPAD for both varieties. There were significant positive linear dependence between leaf area accumulation index LAI, and In
(Iy/1; ) for all treatments. Genotype and fertilizer had significant effects on yield in soybean. Compared with no fertilizer, NPK
enhanced yield for two soybean cultivars, but Liaodou21 enhanced more than that of Liaodoul4. NPK also increased plant
height, main stem nodes and internode length. But Liaodoul4 had significant higher yield than that of Liaodou21 regardless of
fertilization application. Liaodoul4 also showed consistently lower plant height, more main stem nodes, shorter internode length
than that of Liaodou21,which may be contributed to reasonable plant type with high yield in soybean.
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Fig.1 Temporal changes in green leaf area index( LAI) of soybean on genotype-fertilizer interaction condition
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Fig.2 Temporal changes in relative growth rate of

soybean on genotype-fertilizer interaction condition
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Table 1 Spatial changes in organ segmentation index of soybean on genotype-fertilizer interaction condition
JoHE No fertilizer NPK
FEPR R Wz ) )
E i A Jepe FPRL % it -4 £33 e
Genotype Canopy/cm

Stem Leaf petiole Pod Seed Stem Leaf Petiole Pod Seed
1L & 14 Liaodou 14 0~20 0.35 0.00 0.02 0.00 0.00 0.30 0.00 0.02 0.00 0.00
20 ~40 0.32 0.14 0.26 0.22 0.33 0.23 0.06 0.14 0.11 0.12
40 ~60 0.22 0.27 0.31 0.34 0.44 0.22 0.17 0.21 0.26 0.36
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gxi1
JoAE No fertilizer NPK
LAY W=
. . E nt L T A 5 ) B i A SR KPR
Genotype Canopy/cm
Stem Leaf petiole Pod Seed Stem Leaf Petiole Pod Seed
60 ~ 80 0.09 0.17 0.24 0.31 0.19 0.12 0.21 0.18 0.15 0.20
80 ~ 100 0.02 0.21 0.12 0.13 0.03 0.09 0.15 0.21 0.15 0.07
100 ~ 120 0.00 0.21 0.04 0.00 0.00 0.04 0.17 0.17 0.30 0.25
120 ~ 140 - - - - - 0.00 0.24 0.07 0.03 0.00
irs21 0~20 0.26 0.00 0.00 0.01 0.00 0.36 0.00 0.04 0.00 0.00
Liaodou 21 20 ~40 0.20 0.03 0.09 0.06 0.02 0.24 0.16 0.18 0.09 0.13
40 ~60 0.17 0.06 0.17 0.19 0.18 0.18 0.12 0.20 0.20 0.26
60 ~ 80 0.15 0.14 0.19 0.23 0.36 0.13 0.21 0.24 0.25 0.24
80 ~ 100 0.13 0.11 0.21 0.19 0.23 0.07 0.17 0.17 0.22 0.22
100 ~ 120 0.07 0.23 0.21 0.20 0.16 0.02 0.22 0.15 0.24 0.15
120 ~ 140 0.02 0.28 0.11 0.13 0.04 0.00 0.13 0.01 0.00 0.00
140 ~ 160 0.00 0.14 0.03 0.01 0.00 - - - - -

®2 ERBEMEETAEHEIZSENEESS
Table 2 Spatial changes in SPAD value of soybean on genotype-fertilizer interaction condition( SPAD)

il & 14 Liaodou 14

il & 21 Liaodou 21

b

Canopy JEHE No fertilizer NPK JEHE No fertilizer NPK
) Upper canopy 36.64 £0.83% 47.61 £0.66 53.78 +1.08 49.58 £1.03
HJ2 Middle canopy 43.3120.72 53.36 £1.15 56.75 £1.26 56.45 £3.41
T2 Lower canopy 38.95 £3.00 42.59 +2.12 47.80 +1.53 56.19 =1.58

M Average 39.67 £0.97 dC 48.16 +1.17 ¢B 51.41 £0.92 bA 53.92 +1.17 aA
BRI Sum 674.45 £16.41 cC 818.73 £19.96 aA 666.56 £47.67 cC 754.88 +16.39 bB
I1%% Number of leaves 17 17 13 14
TOPRIE £ AR ARG RS B R 25 5K 1% F1 5% EKF
* Means + SD; Different letter mean significant at 1% and 5% level , respectively.
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Fig.3 Effect of genotype-fertilizer interaction on light extinction curve in soybean
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Table 3 Effect of genotype-fertilizer interaction on agronomic characters and yield in soybean

-SR] JIE AL 3= EZEIHL T R i
Genotypes Fertilizer Plant height/cm Main stem node number Internode length/cm Yield/kg+hm ~2
1L . 14 Liaodou 14 No fertilizer 98.50 ¢B 21.00 bAB 4.72 bB 3159.72 aA
NPK 112.80 bA 22.60 aA 5.00 bB 3263.89 aA
i 21 Liaodou 21 No fertilizer 123.30 aA 19.40 cBC 6.34 aA 2361.11 ¢B
NPK 120. 60 abA 18.20 cC 6.51 aA 2743.06 bAB
SEH{H Mean
10 5. 14 Liaodou 14 105.65 bB 21.80 aA 4.86 bB 3211.81 aA
105, 21 Liaodou 21 120.34 aA 18.77 bB 6.43 aA 2552.08 bB
JGHE No fertilizer 110.54 aA 20.17 aA 5.76 aA 2760.42 bA
NPK 115.45 aA 20.40 aA 5.53 aA 3003.47 aA
J5 2653 HT ANOVA
HEPHA Genotype
JEA} Fertilizer ns ns ns
CxF . . ns ns

ns FoRIC B EMWZE T ARIR/ NG FEES I FIR 25735 1% F1 5% BER-; ", " F " i FoR 255435 0.05,0. 01 F10.001 /K,
ns = Non-significant ; Different letter mean significant atl % and 5% level,respectively; * , ** and " * * Significant at 0.05,0.01 and 0. 001 proba-

bility levels, respectively.
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