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A Simulation Study on Decomposition of Organic Fertilizers and Its Effects on Soil Organic Carbon Mineral-
ization

WANG Zhang—yi', ZONG Liang—gang", CHU Hui', XIE Shao-hua', YANG Ni', LUO Min*

(1.College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095 China; 2.0rganic Food Development
Centre, MEP, Nanjing 210042, China )

Abstract : Dynamics of organic carbon in commercial organic fertilizer, rapeseed cake fertilizer, and straw compost under simulated culture
conditions were studied in soil respiration bottles and their effects on soil organic carbon mineralization were determined. It was found that
the decomposition of three organic fertilizers showed different characteristics at culture conditions. The decomposition rate of rapeseed cake
fertilizer and straw compost underwent a rapid increasing stage which was followed by a quick declining during 25 days after they were mixed
with soil. Such a trend was more significant in rapeseed cake fertilizer with lower C/N ratio. Nevertheless, the decomposition rate of commer—
cial organic fertilizer which has higher C/N ratio than the others was slower. Total amount of mineralized organic carbon in soil with different
fertilizer treatment followed the sequence of rapeseed cake fertilizer > straw compost > commercial organic fertilizer, with statistical signifi—
cance of P<0.01. The data were fitted with the Soil-C model. It was determined that the fractions of readily decomposed components in com—
mercial organic fertilizer, rapeseed cake fertilizer, and straw compost were 0.22, 0.57, and 0.47, respectively. The first order kinetic constants
K,, K5, Ks were determined to be 0.019, 0.97x107, and 0.80x10(d™"), respectively. The decomposition ratio increased with the increased
nitrogen content and the rapeseed cake fertilizer with highest nitrogen content among three fertilizers had the highest decomposition ratio. The
comparison between experimental data and model simulation revealed that mixing commercial organic fertilizer with rapeseed cake fertilizer
at ratio of 2:1 significantly enhanced its decomposition(P<0.01). Similar enhancement was also observed when straw compost was mixed with
rapeseed cake fertilizer at ratio of 1:1(P<0.01).
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Table 2 Experimental design

G5 S P AHUES i *
AbFE—(CK) Jc
AP (SP) 1.50 g i dh A HLIE
Jb 3= (BF) 1.50 g =R
ALBRPY(DF) 1.50 g FEFFHEAE
REFE T (1/2SP+1/2BF) 0.75 g R A HLIE+0.75 g DAL
JbIES (2/3SP+1/3BF) 1.00 g FIAA A HUIE+0.50 g IM=RHHIE
QbFE-E (1/2DF+1/2BF) 0.75 ¢ FEFFHENE+0.75 g IM=EHHIE
JEPR\(2/3DF+1/3BF) 1.00 g FEFFHENE+0.50 g MV
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Table 1 Physical and chemical properties of the test materials

3nvZp Tk % pH HHLik/g ke 4 5lg kg CIN  KRJEi#E/g-kg' R /%(<0.002 mm)
T LA 2.86+0.002 6.56+0.03 16.1620.19 1.60+0.01 10.1 21.39+0.21
A AU 38.12+0.09 7.09+0.02 194.30+0.85 13.8120.08 14.1 251.2+36.63 —
TSP 11.76£0.005 5.41+0.02 528.52+3.63 75.18+0.90 7.0 319.8+20.15 —
FEFFHENE 15.14+0.02 7.87+0.03 343.89+0.39 35.50+0.48 9.7 239.6+14.99 —
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Figure 1 Decomposition rate changes of organic carbon in different

kinds of organic fertilizers at culture condition
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Table 3 Organic carbon mineralization ratio and total amount of mineralized organic carbon in soil with

different fertilizer treatment in each incubation periods

KRt Be
LiSziyinay 0~30d 31~60 d 61~90 d 0~90 d
Ak it/mg WAL/ % 4k it /mg WAL= % Akt /mg WAL/ % WAt /mg W AELR/%
BRANUE  141.74211.63aA 431 67.029.73aA 2.04 50.92+9.95aA 1.55 259.68+12.78aA 7.90
MSEPFAE  365.31+15.03¢C 9.51 143.91£14.06¢C 3.75 115.62+14.31¢C 3.01 624.84+15.22¢C 16.27
FEFFHENE  240.66+12.24bB 6.73 113.35+13.01bB 3.17 90.3611.86hB 2.52 444.37+12.49bB 12.42

T A= S AR R /NG TR0 2s FA 25 (P<O.0 D) FILR A (P<0.05) 25 5
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Figure 2 Effects on decomposition of organic fertilizer with different mixed ratios
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