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Effects of fulvic acid on degradation of DnBP and Microbial activity in soil

LIU Si—yao', LI Yu—shuang'*, HOU Yong—xia', SONG Xue—-ying', XU Shuo', WEI Jian—bing', ZHAO Xiao—xu®

(1.Laboratory of Regional Pollution Environment and Ecological Rehabilitation, Ministry of Education, School of Environment, Shenyang
University, Shenyang 110044, China; 2. Laboratory of Ecological Environment and Information Atlas (Putian University) Fujian Provin-
cial University, School of Environmental and Biological Engineering, Putian University, Putian 351100, China)

Abstract : Phthalic acid esters commonly exist in agricultural soils in China and it has been determined that the soil is seriously polluted by
the high levels of DnBP. Fulvic acid (FA) is a type of dissolved organic matter, which is an important component of soil humus and has a
crucial effect on the environmental fate of organic pollutants in the soil. This research was conducted to determine the effects of FA on the
degradation of DnBP and soil microbial activity using the mean values from soil culture experiments. The results showed that the addition of
FA to the soil shortened the half-life of DnBP during its degradation. The half-life period of DnBP in the FA treatment group was 0.481~
0.677 times longer than that in the control treatment. FA promoted the basic basal respiration of soil, whereas the 40 mg- g™ treatment
group with FA had the strongest promotion effect on soil respiration, which could release CO, up to 40.87 times that of the blank control
group. Catalase activity exhibited an increasing trend with the low FA concentration (10~20 mg+g™") and decreasing in the high FA concen-
tration (40~160 mg-g™'). FA exhibited an active effect on soil dehydrogenase activity and the 40~160 mg-g ™' significantly promoted soil de-

hydrogenase activity. The correlation analysis results showed that the dosage of FA used in soil was positively correlated with the degrada-
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tion rate of DnBP; however, it was negatively correlated with catalase activity. It was also positively correlated with the intensity of soil res-

piration and dehydrogenase activity. The path analysis showed that the FA dosage used in the soil strongly affected the direct degradation

rate of DnBP in the soil with an indirect effect on the intensity of soil respiration and soil enzymes. Thus, FA affectes the degradation of Dn-

BP.

Keywords : phthalic acid esters; fulvic; soil basal respiration; soil enzyme activity
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Figure 1 Degradation kinetics of DnBP in soil
F1 TERDnBPHIEBIN NFEFR
Table 1 The kinetic equation of DnBP degradation in soil
T ab R DA YIE SS3 R RE(R)
Pollution treatments Kinetic equations Half-life/d(DTso) Correlation coefficient(R*)
q
CK InC=4.547 73-0.136 74¢ 5.069 0.903
F1 InC,=4.456 25-0.202 04¢ 3.430 0.979
F2 InC,=4.460 17-0.216 31z 3.204 0.982
F3 InC,=4.489 18-0.284 03¢ 2.440 0.999
¥4 InC,=4.510 28-0.226 02¢ 3.067 0.992
F5 InC,=4.524 39-0.219 52¢ 3.157 0.991

E - OB FRIN ], d5 GO B S5 eI )N 2298 h DnBP B9V, mg kg™

Note:t is the culture time, d; and C, is the concentration of DnBP in the soil at the time of culture ¢, mg-kg™".
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Figure 3 Changes of catalase activity in soil treated with different concentrations of FA with culture time
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Figure 4 Changes of soil dehydrogenase activity in different concentrations of FA treated with culture time
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Table 2 Correlation coefficient between FA dosage and DnBP degradation rate , soil respiration rate and soil enzyme activity in soil

FA JHE DnBP FEff % SRR B L A S g
FA dosage DnBP degradation rate  Soil respiration intensity Soil catalase Soil dehydrogenase
FA JTIHE FA dosage 1 0.035 0.459%% —0.925%:* 0.229%
DnBP [4§# % DnBP degradation rate 1 0.312%* 0.105 0.222%
A HERFI 3 B Soil respiration intensity 1 —0.404%* 0.586%*
+ 358 S AL S Soil catalase 1 ~0.198
+ 3 AU Soil dehydrogenase 1

VE #HIR P<0.05, ## 7~ P<0.01(Pearson A1, XU )
Note: * indicates P<0.05, ** indicates P<0.01(Pearson correlation, bilateral ).

R3 TERDBPEMES FARE TIEFREE TIREEEZ ANBERRY

Table 3 Path coefficient between DnBP degradation rate and FA dosage, soil respiration intensity and soil enzyme activity in soil

FA 5 T 5 e SUR=R{n)l et
FA dosage Soil respiration intensity Soil catalase Soil dehydrogenase

B0 4%2 Z B Direct path coefficient 0.619 0.327 0.814 0.049

HESTEEEN Ve FAJIHE FA dosage 1 0.284 -0.566 0.142

Coupling - U FE Soil respiration intensity 0.150 1 -0.132 0.192
diameter factor N

A3 A AL R Soil catalase -0.745 -0.329 1 -0.161

+ e AU Soil dehydrogenase 0.011 0.029 -0.010 1
AR R Comprehensive path coefficient 0.035 0.312 0.105 0.222
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