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Effect of Soil Olsen-P on P Content in Soybean Plant and Soil N P K Content

ZHANG Xiao-ming' ZENG Xian-nan’ SUN Yu’
(1. College of Agriculture Northeast Agricultural University Harbin 150030 China; 2. Crop Tillage and Cultivation Institute of Heilongjiang Academy
of Agricultural Sciences Harbin 150086 China)

Abstract: The content of Olsen—P in soil affects nitrogen phosphorus and potassium uptaken of the soybean plant thus affect—
ing the formation of the growth and yield of soybean plant. This test measured the trends of plant phosphorus content and soil
N P K content with rising soil Olsen—P content. Results showed that in the 4 periods of sampling the plant P content in—
creased with increasing soil Olsen-P  showed a single peak curve and the plant P content is maximum when Olsen-P levels in
soil is 30 mgekg~'. Soil Olsen—P content in 5 treatments all declined firstly and then increased in the harvest period which
maybe due to phosphorus compensation of soil itself. During the whole growth period the lowest value of NO; N and potassi—

', In the two treatments of 10 and 50 mg=kg ™' Olsen—

um content in soil both appeared in the phosphorus content of 30 mgekg~
P content NO; -N and rapidly available potassium contents were always higher. This indicated that low and high phosphorus
soil have inhibitory effect on nitrogen absorption of plant. The change of soil available K content was similar to NO; N both
showed a single peak curve with increasing of Olsen-P content. Results shows that the effect of the N.P.K fertilizer has mutual
influence equilibrium fertilizer( N P and K) can improve the effection on soybean.
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Table 1 Soil fertility
NO; N
Treatment Total N Total P Total K OlsenP Available K Organic matter
1% 1% 1% /mgkg ! /mg-kg ! /mgekg ! /gokg !
Py 0.19 0.09 4.39 33.46 9.45 179. 61 12. 11
Py 0.23 0.15 5.32 35.54 18.54 180. 44 11.90
P5 0. 26 0.19 5.09 32.12 29.54 181. 65 13.16
Py 0.29 0.20 5.42 34.21 40. 31 185. 03 13.45
Ps, 0.32 0.24 5.61 35.10 50. 54 182.72 14.01
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Table 2 Variation of the P content of plants
Growth stage Organ Py Py Py Py Ps,

V3( 15 ) Leaf 0.16 £0.01 b 0.19 £0.02 ab .23 £0.02 a 0.21 £0.01 a 0.23£0.01 a
Stem 0.08 £0.01 ¢ 0.12+0.01 b 21 £0.01 a 0.22+0.01 a 0.20+0.03 a
Root 0.12+0.01 b 0.15+0.01 b .24 +£0.01 a 0.23£0.02 a 0.22 £0.01 a
R2( 45 ) Leaf 0.18£0.01 b 0.23+0.01 b 39£0.02 a 0.27 £0.02 ab 0.21+0.01 b
Stem 0.14+£0.01 b 0.18 £0.01 b .31 +0.01 a 0.24 £0.01 a 0.21 £0.01 ab
Root 0.18+£0.01 b 0.23+0.01 b .34 £0.01 a 0.27 £0.01 ab 0.22+0.02 b
R5( 90 ) Leaf 0.24 £0.01 ¢ 0.30+0.01 b .44 +£0.01 a 0.40 £0.01 a 0.35 +0.01 ab
Stem 0.17 £0.01 ¢ 0.21 £0.01 be .30+£0.01 a 0.23+0.01 b 0.25 £0.01 ab
Root 0.23£0.01 a 0.24 £0.01 a .26 £0.01 a 0.25+0.02 a 0.24 £0.01 a
Pod 0.36 £0.01 a 0.35+0.02 a .38 +£0.01 a 0.38+£0.02 a 0.37 £0.03 a
R8( 120 ) Leaf 0.15+0.01 a 0.17 £0.01 a .17 £0.01 a 0.16 £0.01 a 0.14 £0.01 a
Stem 0.03£0.01 b 0.02+£0.01 b .08 £0.01 a 0.07 £0.01 a 0.05 £0.01 ab
Root 0.06 £0.01 a 0.07 £0.01 a .08 £0.01 a 0.07 £0.01 a 0.08 £0.01 a
Seed 0.31£0.01 ¢ 0.45 £0.01 be .71 £0.01 a 0.64 £0.01 ab 0.51 +£0.01 b

(P<0.05) .

Different lowercase letters in the same row indicate significant difference ( P <0. 05) .
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Fig. 1

Dynamics of the P content of soil
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Fig. 2 Dynamics of the K content of soil
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Fig. 3 Dynamics of the NO, -N content of soil
3
16
; 30 mg-kg ™’
50 mg-kg ™ 10 50 mgekg™'
N.K

17 .
o Tsvetkova : ° Py,



longjiang Agricultural Sciences 2002( 6) : 16-8.)

4 N.P.K 695
o N. J. 2009 7(2): 321329. ( Li-
P.K ang Q Yin YP Yan X L et al. Genetic analysis of root charac—
ters in soybean using a recombinant inbred line population at two
° phosphorus levels J . Molecular Plant Breeding 2009 7(2):
321329.)
11
1 I 2007 26(1): 1620. ( Miao SJ Qiao
B 2012 26(6): 947951, ( Yao Y B YF Han X Z et al. Relationship between root characters and
WuDT GongZ P etal. Effect of phosphorus level on nitrogen phosphorus absorption in soybean J . Soybean Science 2007
accumulation and yield in soybean J . Journal of Nuclear Agri— 26(1) :1620.)
cultural Sciences 2012 26(6): 947951.) 12
2 Israel D W. Investigation of the role of phosphorus in symbiotic di- 121 I
nitrogen fixation J . Plant Physiology 1987 84: 835-840. 2004 37(7) : 1008-017. (Zhang W L Wu S
3 7. X YiHJ etal Estimation of agricultural non-point source pol-
2011 4:140449. (LiuZM WangPQ JianZ Q et al lution in China and the alleciating strategies i. e stimation of agri—
Soybean recommended fertilization technology J . Jilin Agricul—- cultural non-source pollution in China in early 21 century J
wral 2011 4: 140449, ) Scientia Agricultura Sinica 2004 37(7): 1008-4017.)
4 Hanway JJ Weber C R. Accumulation of N P and K by soybean 13
Glycine max( L. ) Merrill Plants J . Agronomy Journal 1971 I. 2006 25(1) - 42-47. (Cai B
63: 406-408. Y GeBP JinHY etal The effect on phosphorus amount to
5 ], potassium absorb efficiency of different soybean cultivars J . Soy—
1999 32(3): 59-65.( Wu M C Xiao C Z Zheng P Y. bean Science 2006 25(1) : 42-47.)
Soybean phosphorus nutrition research J . Scientia Agricultura 14
Sinica 1999 32(3): 59-65.) J. 2006 28(2): 156461. ( Cai
6 BY GeBP ZuW. The effect of phosphorus level on nitrogen
], 2000 6(2): 179486. uptake of different soybean varieties J . Chinese Journal of Oil
(LiuJ L Zhang FS Yang F H. Fractions of phosphorus in culti- Crop Sciences 2006 28(2) : 156-61.)
vated and vegetable soils in northern China J . Plant Nutrition 15 M : 2000.
and Fertilizer Science 2000 6(2) : 179-86. ) ( Bao S D. Soil agricultural chemistry analysis M . Beijing: Chi-
7 na Agriculture Press 2000. )
i 2008 23(1): 168472, 16
(Zhang F H JiaK LiuJL etal Phosphorus dynamic accumu— I 200713
lation and yield response in vegetable fields J . Acta Agriculturae (3): 404410 (Cai BY GeJ P Zu W. Effect of phosphorus
Boreali-Sinica 2008 23(1): 168472.) levels on soybean phosphorus nutrition yield and quality ]
8§ Sharpley AN Tunney H. Phosphorus research strategies to meet Journal of Plant Nutrition and Fertilizer 2007 13 (3): 404-
agricultural and environmental challenges of 21st century J 410.)
Journal of Environmental Qualit 2000 29 176481. 17  Tsvetkova G E  Georgiev G 1. Effect of phosphorus nutrition on the
9 7. nodulation nitrogen fixation and nutrient use efficiency of brady—
2002(6) : 1648. (Sun S C. Effects of different rhizobium japonicum soybean ( Glycine max L. Merr. ) symbiosis
compound fertilizers on yield and economic benefit J Hei— J . Bulgarian Journal of Plant Physiology Special Issue 2003:

331335.



