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Effects of Fertilier , Variety and Planting Density on the Contents of Soybean Isofla-
vanones
ZHANG Da-yong'* | XIE Fu-ti',LI Wen-bin’*, LI Dong- mei*,ZHANG Shu- zhen’ , TENG Wei- li’

(" Agricultural College, Shenyang Agricultural University, Shenyang 110161, Liaoning;* Soybean Institute, Northeast Agricultural University, Harbin

150030, Heilongjiang , China)

Abstract ; Isoflavones in soybean seed are attached great importance for its physical functions for human health. To elucidate
the change trend of isoflavone content under different fertilizer, single factor experiment of nitrogen , phosphorous , and potas-
sium application level with sand culture condition was conducted. Results showed that N-application rate affected isoflavone
content significantly ,and isoflavone content in soybean seed were respectively increased 54. 9% and 23.3% in the low
(0.06 g - L") N-application rate than that in high(0.48 g -L™")and middle(0.24 g+ L™") N-application rate. In 2007,
these results were further verified in the field conditions. Moreover, effect of variety and planting density on soybean isofla-
vone content were also tested. The results suggested that variety , planting density , fertilization ,and their interactions obvious-
ly affected soybean isoflavones content. The variation range of soybean isoflavones content was 5. 97% for N- application
rate,10.49% for planting densities,and 28.44% for different varieties. Considering the interaction among these three fac-
tors ,we should pay attention to the optimized combination of three factors for low/high isoflavone production.
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Fig 1 The effect of different fertilizer treatments

on the content of isoflavone
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Table 1  Variance analysis of isoflavone contents of soybean seed
S B (D) JtfE (F) FHAL(G) B it FERY < B BRI x AT R x B x
Isoflavone Planting densities Fertilization Genotype DxF GxD GxF il G xF x D
K5 8 % Daidzein % % % % % % % % % % % %
A Z Glycitein * % ) * % * % Y % % % %
Ykl K ZE Genistein % % % % % % % % % % % % s
A Total isoflavones * ok * ok ok % % P * ok % ok

# % R 0.01 [ KT
# % Mean significant at the 0.01 probability levels.
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Table 2 Diversity of isoflavone contents in

different planting densities

B 7. P4 A~ L

BEAT ) Gwnan wungal pAzsr OO0

Planting o T T Total iso-

. Daidzein Glycitein Genistein

densities flavones
D1 361.75Bb 103.04Cc 794.78Bb  2023.59Bb
D2 375.37Aa 114.80Bb 851.27Aa  2154.43Aa
D3 352.65Cc 117.65Aa 743.98Cc 1949.89Cc
% 6.44 14.18 14.42 10.49

Yo 327 A B e 5 R AR A AR 0 25 L b B IR R
100% , KA,

% Mean a percentage = ( highest —lowest)/ lowest, the same as
bellow.
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Table 3 Diversity of isoflavone contents in different N- application rate/pg - g -
Jite A 7 S KREHEEEG WOWET PRI BEE
Fertilization level Daidzein Glycitein Genistein Total isoflavones

F1 368.64Aa 111.08Bb 840.01Aa 2119.65Aa

F2 358.27Ch 114.06Aa 778.06Bb 2008. 11Bb

F3 362.86Bb 110.35Bb 771.95Ch 2000. 15Cb

% 2.89 3.36 8.82 5.97
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Table 4  Diversity of isoflavone contents in different varieties/pg « g~
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SO HL
Varieties Daidzein Glycitein Genistein Total isoflavones
V1 385.78 Bb 114.79Bb 788.11Cc 2070.43Bb
V2 387.89 Bb 110. 66Che 885.15Aa 2222.79Aa
V3 350.00 Dd 103.78Ed 798.24Cc 2011.11Ced
V4 425.08 Aa 114.57Bb 845.06Bb 2225.67Aa
'S 354.64 Ded 123.51Aa 759.64Dd 1987.24Cd
Vo6 360.75 Ce 108.47CDc 806.10Cc 2048. 44Bbc
V7 278.66 Ee 107.02Dcd 694.41Ee 1732.88Dd
Yo 52.54 19.01 27.47 28.44
VI R4 183, V2. A 51, V3 74 48, VA A 37 V5 A4 48, V6 L 16, V7 . 424k 14, Il

V1: Dongnong 183, V2 :Dongnong 51, V3 :Dongnong 48, V4 ;: Heinong 37, V5 : Heinong 48 , V6 : Kenfeng 16, V7 : Suinong 14. The same as below.
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Table 5 Effect of different treatment combinations on the total content of isoflavones

By e AR A Varieties
Planting densities  Fertilizer Vi V2 V3 V4 V5 V6 \%i

F1 1969.20 1856. 66 2420.51 2018.83 1887.88 1851.55 2257.72

D1 k2 2165.48 2458.16 1796.27 2069. 04 1848.67 1741.96 2157.29
F3 1646.01 2331.17 2039.46 2340.02 1713.79 2082.13 1843.59
F1 2306.42 2180.24 1930.27 2748.78 1877. 68 2724.57 1637.72

D2 F2 1967.65 2295.62 1938.00 2029.43 1987.97 2286.09 1927.77
F3 2345.80 2432.38 2191.27 2688.59 2173.88 2073. 14 1499.77
F1 2400.91 2230.74 2424.70 2464.01 2045.95 1904. 64 1373.72

D3 F2 1597.05 2120.46 1723.98 2234.90 2602. 62 1873. 64 1348.19
F3 2235.36 2099. 67 1634. 60 1437.46 1746.70 1898.24 1550. 14
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