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Effect of Long-term Fertilization on Growth and Yield of Soybean
DING Jiao'* ,HAN Xiao-zeng’ ,ZOU Wen-xiu*, YAN Jun®

(1. Northeast Agricultural University, College of Resources and Environment, Harbin 150030 ;2. Northeast Institute of Geography and Agro-ecology, CAS,

Harbin 150081 , Heilongjiang, China)

Abstract: To study the effect of long-term fertilization on growth and yield of soybean,a field experiment was conducted for
twenty-seven years in Hailun Agricultural Ecology Station of Chinese Academy of Sciences. The results indicated that long-term
application of organic manure could significantly increase plant height and the number of pod,with high growth rate. More nod-
ulation( both the number and biomass) were observed in the plots received NPK,but both of these were not significant in NPK
+ OM. Soybean received NPK + OM obtained lest root-shoot ratio, compared with other treatments , indicating that organic fertil-
izer application combined with NPK could promote the root growth of soybean. The soybean yield components was shown in de-
creasing order of NPK + OM > NPK >N + OM > N > CK, the similar trend was found in the yield of soybean,which indicated
that long-term combinating application of organic manure and N, P, K fertilizer could increase the yield of soybean. P and K
fertilizer could not be replaced by organic manure in study area deriving from the comparative yield of soybean between N +
OM and NPK.
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Fig. 1 Effect of long-term fertilization treatment

on soybean SPAD value
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Table 1 Effect of long-term fertilization treatment on soybean plant height and pods

b3 AL R1
Treatments B Plant height/cm
CK 37.76 £0.25 d
N 44.43 £2.14 ¢
N +0M 53.20£2.50 b
NPK 57.40 +1.11 ab
NPK + OM 60.93+1.72 a

Bk R6
ki Plant height/cm SEH Pods per plant
63.13 £2.31 ¢ 27.33£4.93 ¢
74.20 £2.54 ¢ 37.00 £5.57 be
90.00 £4.26 b 44.67 £2.08 b
92.73 £5.68 ab 43.00 £5.57 b
105.33 £5.13 a 57.67 £2.52 a

[P BRI [ — HORE I ] AN ] b BE 22 7 S8 3% (P < 0. 05) , R[]

Different letters represent significant difference at 0. 05 level among treatments. The same below.
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Fig.2 Effect of long-term fertilization treatment

on soybean nodule dry weight
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Fig.3 Effect of long-term fertilization treatment

on nodule number
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Fig.5 Effect of long-term fertilization treatment

on soybean root dry weight
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Fig. 6 Effect of long-term fertilization treatment

on soybean root to shoot ratio
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Table 2 Effect of long-term fertilization treatment on soybean yield components and yield

g P FRRIER IR BRI (SR DA FehE
Plant height Pods Empty pods Seeds 100-seed Yield
Treatment
/em per plant per plant per plant weight/g /kg-hm 2

CK 49.7+1.3d 21.4+1.3 ¢ 1.1+0.1d 54.1x1.1¢ 12.8£0.6 1496.2 +10.3 e
N 64.3+1.7 ¢ 38.7+2.6 b 1.6 +0.2 ¢ 91.9+2.6 b 13.4+0.9d 1652.5+13.6 d
N + OM 81.4+2.3b 38.8+2.3b 0.7+0.3 ¢ 100.6 +3.2 b 14.3+0.7 ¢ 1827.6 £9.8 ¢
NPK 85.9+3.5b 43.4+1.0b 2.4+0.2 b 110.1+1.7 b 15.5+1.1b 2224.8 +11.4 b
NPK + OM 94.7+2.2 a 59.3+1.1a 2.6+0.4 a 143.0+1.2 a 15.6 0.7 a 2694.1+12.1 ¢
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