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Effects of Controlled-release Fertilizer on Rhizosphere Soil Microoganisms, Soil

Fertility and Agronomic Characters of Soybean
MENG Qing-ying, YU Zhong-he , JIA Hui-bin,ZHANG Chun-feng,ZHU Bao-guo, WANG Nan-nan, GAO Xue-dong

(Jiamusi Branch of Heilongjiang Academy of Agricultural Sciences, Jiamusi 154007 , Heilongjiang, China)

Abstract: The objective of current study was to investigate the effects of controlled-release fertilizer treatments on rhizosphere
soil microorganisms, soil fertility and agronomic characters of soybean. Four fertilizer treatments, including no fertilizer (CK) ,
conventional fertilizer( CF) , controlled-release urea( CRU) and controlled-release compound fertilizer( CRF ) were adopted. The
numbers of bacteria, fungi, actinomycetes of rhizosphere soil at pre-sowing and maturity were determined through colony count-
ing method ;the change of rhizosphere soil microorganisms,soil nutrient content,soybean agronomic characters as well as yield
components were investigated. Compared with CK and CF,the numbers of bacteria, fungi, actinomycetes as well as soil fertility
were obviously increased under CRU and CRF. The effect of CRF was better than CRU in terms of soil bacteria number and
soil fertility. CRU and CRF didn’t show significant advantage for agronomic characters and yield components of soybean. Com-

pared with conventional fertilizer, controlled-release fertilizer could increase the numbers of soil microoganisms, improve soil

fertility and fertilizer efficiency,hence reduce fertilizer pollution on the environment.
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Fig.1  Effect of controlled-release fertilizer on the

number of rhizosphere soil actinomycetes of soybean
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Table 1 The nutrient content of soil in controlled-release fertilizer
fbam I 4N 4P 4K TR i PR AL

Treatments Organic Total nitrogen  Total phosphorus ~ Total potassium  Available nitrogen  Available phos  Available potas
reatments matter/g - kg ™! /g - kg™! /g - kg™! /g kg! /mg + kg ™! phorus/mg - kg ™' sium/mg -+ kg-1

T CK 27.1aA 0.150bB 0.129¢B 1.240bB 132.05bBC 49.28dD 155.91¢cB

LR CF 28.3aA 0.148bB 0. 136bB 1.344cA 139.09bAB 78.84cC 163.52bcB

HERIRZE CRU 28.3aA 0.144bB 0.139bB 1.397aA 119.72¢C 86.51bB 172.60bB

FERE AN CRF 28.9aA 0.180aA 0.162aA 1.402aA 154.93aA 98.55aA 208. 10aA

[FIFEAE G A R R/NG S8 435 AR AE 0. 01 F1 0. 05 AKP-22 53 3%, TRl

Values within a column followed by different capital and lowercase letters are different at 0. 01 and 0. 05 probability level, respectively, the same as

below.
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Table 2 Effect of controlled-release fertilizer on agronomic characters and yield components of soybean
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Treatment Plant heicht/cm Pod-setting  Node numbers Stem Effective pods Seeds per 100-seed Yield per
caments ant helghse height/cm of main stem  diameter/cm per plant plant weight/g hectare/kg
AL CK 103.2aA 22.1aA 19.7aA 0.81bB 37.9bB 81.8bB 23.0bA 3547.5aA
HHEAL CF 104.3aA 20.3aA 20.2aA 0.97aAB 47.4aA 112.7aA 23.2abA 4215.8aA
BERIRE CRU 105. 8aA 19.9aA 20. 1aA 1.06aA 50.7aA 120.9aA 23.6abA 4264.8aA
BRI AL CRE 103.8aA 19.9aA 20.4aA 1.02aAB 51.7aA 118.2aA 23.3aA  4257.5aA
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