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Stoichiometric characteristics of soil carbon, nitrogen and phosphorus and
their relationship with soil available phosphorus under continuous applica-
tion of organic fertilizer for vegetable cultivation in greenhouse

WANG Qiu-jun'®, GUO De-jie', MA Yan'?
(L. Institute of Agricultural Resource and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.School of the Environment
and Safety Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to clarify the dynamic changes of the stoichiometric characteristics of soil carbon, nitrogen and phos-
phorus under the condition of continuous application of organic fertilizer for vegetable cultivation soil in greenhouse, and to dis-
cuss the effect of stoichiometric ratio of carbon, nitrogen and phosphorus on the availability of soil phosphorus, a positioning ex-
periment was conducted to study the effect of different treatments (CK, blank control; CF, single application of chemical fertiliz-
er; OCF1, organic fertilizer instead of 49% phosphate fertilizer; OCF2, organic fertilizer instead of 63% phosphate fertilizer;

OCF3, organic fertilizer instead of 73% phosphate fertilizer) on the stoichiometric ratio of soil carbon, nitrogen and phosphorus

and different forms of phosphorus during pepper cultivation in
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FEE RS TR (1983-) 5 PG T4 AL 1t BURFSE L, 30 fertilizer, three organic fertilizer treatments all increased the
A EFMEIPIFE . (E-mail) wangqiujun461@ 163.com contents of total carbon, total nitrogen and total phosphorus

BIFYEE .S i, (E-mail) myjaas@ sina.com in the soil significantly. The soil carbon-nitrogen ratio of

the greenhouse for five consecutive seasons. The results

showed that, compared with single application of chemical
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OCF1 treatment was significantly higher than that of CF treatment in all the five cultivation seasons of pepper, and the soil car-

bon-phosphorus ratio of OCF3 treatment was significantly higher than that of CF treatment only in the fifth season. There was no

significant difference in soil nitrogen-phosphorus ratio among different treatments. In addition, compared with CF treatment, soil

available phosphorus content increased significantly in the first and second seasons under OCF3 treatment, and decreased signifi-

cantly in the fifth season under OCF2 treatment. Results of correlation analysis showed that, the total phosphorus content, inor-

ganic phosphorus content and proportion, total carbon content, total nitrogen content in the soil were in extreme significant posi-

tive correlation (P<0.01) with soil available phosphorus content, while the proportion of organic phosphorus, carbon-phosphorus

ratio and nitrogen-phosphorus ratio were in extreme significant negative correlation (P<0.01) with the soil available phosphorus

content. The results indicate that, long-term application of organic fertilizer instead of phosphate fertilizer during vegetable culti-

vation in the greenhouse may reduce the soil available phosphorus content. The reason may be that the soil carbon-phosphorus ra-

tio is improved, resulting in the biological fixation of soil available phosphorus.
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Fig.1 Change of concentration of total C, total N, total P, C : N, C : P and N : P in soil under different fertilizer treatments
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Fig.3 Change of concentration and percentage of available P, organic P and inorganic P in soil under different fertilizer treatments
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Fig.5 Correlation between soil available P concentration and other chemical characteristics
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