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Effects of organic fertilizer on microbial characteristics and enzyme
activities of soil degraded by highway construction

YUAN Zhongyou'?, LIANG Zhonglong™, YANG Qijun®’, LIU Qing™’, WU Jialong>*, DAI Jun>’

(1 College of Public Management, South China Agricultural University, Guangzhou 510642, China; 2 Key Laboratory of
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Guangzhou 510642, China; 3 College of Natural Resources and Environment,

South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To study the short-term effects of different fertilizers on microbial characteristics and
enzyme activities of lateritic soil degraded by highway construction. [Method] Greenhouse pot experiments
were performed using Neyraudia reynaudiana. The lateritic soil degraded by highway construction was used as
control(CK). Three fertilization treatments included chemical fertilizer(HF) with the same NPK degree as

vermicompost, cattle manure (NF) and vermicompost (YF). The effects of different treatments on soil microbial
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characteristics and enzyme activities were investigated by principal component analysis. [Result] Compared
with HF treatment, soil microbial biomass carbon, microbial biomass nitrogen, soil respiration, amounts of
metabolic entropy, bacteria, fungi and actinomycetes significantly increased by 70%, 96%, 1 239%, 699%,
300%, 1 155% and 272% respectively in NF treatment, and increased by 80%, 130%, 1 458%, 773%, 295%,
324% and 285% respectively in YF treatment(P<0.05). Soil invertase, urease, catalase, acid phosphatase, /-
glucosidase, acetylglucosaminidase, polyphenol oxidase and peroxidase activities significantly increased by
61%, 37%, 36%, 119%, 259%, 1 973%, 175% and 550% respectively in NF treatment, and increased by 66%,
40%, 52%, 128%, 302%, 1 641%, 182% and 428% respectively in YF treatment (P<0.05).

[ Conclusion] In short-term, applying organic fertilizer such as cattle manure and vermicompost is better than
using chemical fertilizer for improving soil microbial properties, enhancing soil enzyme activities and improving
comprehensive quality of soil degraded by construction. NF and YF treatments have no significant differences in
their effects on soil microbial properties and enzyme activities. Applying organic fertilizer is an effective way to

repair rapidly the soil degraded by construction.

Key words: organic fertilizer; highway; microbial characteristic; enzyme activity; soil remediation; principal

component analysis
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Tab.1 Basic physicochemical properties of soil, cattlemanure and vermicompost
w/(g'kg ) w/(mg'kg")
I H pH — — y - . o
AL EXA ER0: e B e 2L T T

T3 6.09 10.05 0.12 0.31 11.23 39.21 0.67 66.03
e 7.96 311.31 17.98 7.76 17.55

LTES 6.76 450.71 21.05 5.79 17.30
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Tab. 2 Effects of different fertilizing treatments on soil microbial characteristics

s WAEMRER  WCEMERS Mk LBy R H/ 41 B HEHE RERENE/

(mg-kg) (mg-kg") ARl (gkeg'd)) (gg)  (x107cfurg’) (x10°cfug’) (x10°cfu-g?)
CK  171.5£1532b  19.49+0.93b  8.86+0.93a 17.742.00c  0.1120.02c  0.14+0.0lc  1.17£0.18c  3.57+0.28b
HF  148.14525b  20.59+1.61b  7.35+0.75a 3.03£0.20d  0.02+0.00b 1.10+0.15b  0.60+0.11d  3.76+0.28b
NF  251.7#13.58a  40.3942.36a  6.3240.59a 40.6+2.31b  0.16+0.02a 4.41+0.08a  7.51+0.18a  13.99+0.7%
YF  2673+18.39a  47.37+4.46a  5.87+0.90a 47.2+1.59a  0.18+0.02a 4.35+0.14a  2.54+0.14b  14.47+0.49a

1) & b 2 A AT IR, n=4
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Tab.3 Effects of different fertilizing treatments on soil enzyme activities
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Fig.1 Principal component analysis of soil microbial characteristics and enzyme activities in different treatments
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