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Threshold values of soil Olsen-P for maize and wheat in fluvo-aquic soil

GUO Dou-dou, HUANG Shao-min*, ZHANG Shui-qing, ZHANG Ke-ke, SONG Xiao
( Institute of Plant Nutrient and Environmental Resources, Henan Academy of Agricultural Sciences,
Zhengzhou, Henan 450002, China )

Abstract: [ Objectives ] Critical soil P levels are important basis for guiding phosphate fertilizer rate and
obtaining the best economic benefits for different crops, however, critical soil P values may vary among different
crops because of different areas, farming systems, soil types, pH, temperature and humidity conditions. Critical
values of soil Olsen-P between maize and wheat in a wheat-maize rotation system in typical fluvo-aquic soil area
were determined and analyzed in this studay. [ Methods ] This study was based on a 25 year fertilization
experiment on “National Long-term Monitoring Station of Fluvo-aquic Soil Fertility and Fertilizer Effects”.
Five fertilization treatments were investigated: NK, NPK, NPK plus farmyard manure (NPKM), 1.5 times of

WisEHA: 2017-02-20 #ZHEA: 2017-06-20
HEWR: EEHEAVATRTE (2016YFD0200109-07, 2016YFD0300809-3 ) 5 2017 4E{Eg 44 4l Bl b [ 813 L L 492 1) .
EE BT b=k (1983—) , Lo, MR =T, Wit, ByFIOFTA, FEMNEE LR EAR R .

E-mail: guodoudou_822@163.com, * i fHfE# E-mail: hsm503@126.com


http://dx.doi.org/10.11674/zwyf.17043

54 a3k, A WA /NE R EOK Olsen-P A% [ {E S H 2% 5 40 bt 1185

application rates of N, P, K plus farmyard manure (1.5NPKM) and N, P, K plus maize straw (NPKS). The
critical values of soil Olsen-P for crop yields were calculated using the Mitscherlich exponential model, and the
absorption and utilization characteristics of phosphorus in two crops under different soil phosphorus levels were
compared. [ Results ] Correspond to 95% of the maximum predicted relative yields, the critical value of Olsen-P
was 13.1 mg/kg for wheat and 7.5 mg/kg for maize. The critical value of Olsen-P for maize was lower than that
for wheat, and the reasons were: 1) When the soil phosphorus level was low, wheat was more sensitive to the
phosphorus deficiency, while maize could maintain a relatively strong ability to absorb phosphorus. Total
phosphorus absorption for maize was 1.4 times of wheat in no P fertilization treatment for 25 years. 2) When the
content of soil Olsen-P reached the critical value for maize and did not reach the critical value for wheat, the
requirement of phosphorus for maize grain, maize straw and wheat grain could be ensured, but the P concentration
of wheat straw could only reach 68.9% of the relative maximum P concentration, which seriously affected the
normal growth and high yield formation of wheat. When the soil Olsen-P content was increased to the wheat
critical value, the P concentration of wheat straw increased to 80.5% of the relative maximum P concentration, and
the high yield of wheat could be ensured. 3) When there was adequate soil phosphorus nutrient, the amount of
phosphorus absorbed by wheat was higher than that of maize, mainly because with the increase of soil Olsen-P
content, the wheat straw P concentration and P uptake amount were greatly increased. [ Conclusions ] The
critical values of Olsen-P for wheat and maize were 13.1 and 7.5 mg/kg respectively in the typical fluvo-aquic
soil. Wheat was relatively less efficient than maize in the absorption and utilization of soil P. Wheat straw needed
higher P concentration to maintain normal growth, and needed stronger soil phosphorus supply accordingly for
high yield.

Key words: fluvo-aquic soil; wheat; maize; critical value of soil P; difference analysis
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INAE RS RARTE T 11.2%, k3 KBk & Y
80.5% (&1 5), FEAMREE T /NZ 2R oK, i
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Table 1 Response of relative P concentration to soil Olsen-P fitted by the Mitscherlich models for maize and wheat

MM E Crop organ [A1J9 /7% Regression R n M, (%) W, (%)
/NZEKFRL Wheat grain Y =94.02 (1 — e 051) 0.58 123 92.0 93.9
FOKRHFRL Maize grain Y =94.04 (1 — ¢ 044x) 0.72 118 90.6 93.7
/NAZZEFT Wheat straw Y =85.26 (1 — e02%) 0.65 118 68.9 80.5
Fo K Z5FF Maize straw Y =89.55 (1 —e03%) 0.66 117 80.1 87.8

i (Note) : M, W, HIFR/RENK . /NE Olsen-P B {EXT R AOAERRAI X &5 5 M, and W, represented relative crop P concentration

response to Olsen-P critical values for maize and wheat, respectively.
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