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Influence of Cu’*, Cd®* and Cypermethrin on Microbial Functional Diversity in

Different Fertilization Soils
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(1.Shandong Key Laboratory of Eco-environmental Science for Yellow River Delta; Binzhou University, Binzhou 256603, China; 2. Institute of
Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Determination the bioavailability of contaminants in different fertilizer management soils can be of great theoretical significance for
predicting and decreasing the effect of pollutants on eco-environment. In this studys three different fertilization soils were employed in a 16-year
field experiment: no fertilization (CK), composted wheat straw and oil cakes (OM) and NPK fertilizer (NPK) . The influences of Cu’* (100
mg/kg) s C* (5 mg/kg) and cypermethrin( 10 mg/kg) and their combinations on microbial functional diversity were observed in different
fertilization soils. The results showed that the highest microbial functional diversity was observed in the NPK treatments followed by CK; and the
lowest in the OM soil. At 72 h incubation, AWCD Caverage well color development) of the NPK soil was 1.19 times than that of the CK soil and
1.62 times than that of the OM soil. After addition of contaminants into soils, microbial functional diversity decreased to a different extent. The
greatest decrease extent was recorded in the NPK soil, followed by CK and the least in OM. Combination of Cd and cypermethrin had the biggest
influence on the microbial functional diversity. AWCD was decreased by 48%  six substrate groups and microbial diversity indices inhibited
significantly in this treatment of the NPK soil. Although cypermethrin had little effect on soil microbial utilization of carbon source, utilization
potential decreased greatly in combination pollution treatments, especially in combination with Cd®* . The effect of Cu’* » Cd** and cypermethrin
and their combinations on soil microbes not only affected by the soil organic matter content, likely also by the constitution of organic matter and
microbial community.
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Table 1 Physicochemical properties of the used soils

pugi] pH HHUs /g kg™ ! Mg kg ! S g kg ! S A /mgakg™! MU /mgkg ™! I /mgkg ™!
OM 8.03 13.84 0.94 0.64 30.57 45.34 171.9
NPK 8.26 9.31 0.58 0.65 37.20 24.80 147.0
CK 8.51 6.83 0.44 0.52 12.75 2.05 57.1

1.2 Cu** Cd* Vg g IR &

CK.NPK.OM 3 73 5 I Cu®* 100 mg/kg-
Cd** 5 mg/kg, A5G, 1L 2 mm Fii, BE40LHH R) ek 7R, T
MEASETBCE 30 d. A g0 0k 48 4 W 1) 32 K
AT R R RN ol ol e R 7o wee A S I D AN
Cu’* 100 mg/kg- Cd** 5 mg/kgJi » T4 M B i\ =5
SR, 2 W AR A 1 3 P 3 52 B L K
NPK~OM X 3 Ffr it JEASE =X 1 458 v (1) B2 4 J8 AN i fE
(RHED: Cu TR MM 14.2 14.4. 14.7 mg/kg, Cd
I3 5& 0.29+ 0.35+ 0.37 mg/kg. Cu & i % R AL
#,Cd 7 NPK.OM 5% CK 235 f = .
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HEFFIFRI 20 o 4 8 V5 YL MGV G 35, 437
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Table 2 Treatments carried out in this study
WKL XTI v g v g RATTH B+ REy B0+ R

oM B Cu Cd C Cu+C Cd+C
NPK B Cu Cd C Cu+C Cd+C
CK B Cu Cd C Cu+C Cd+C

1.4 HIEWAEDIREE DI 2 HEE M

K H Eco-plates POPBCI e B 10 g JbPE A
B, INNE%EAT 100 mL 0. 145 mol/ LA B G R W
=AM, AR 20 min, B AR RE A R 2
107 WS A o HE AL D0 A 25 15 B VA% Al 21 Eco
SRR b, FERN R 150 pl, 25°C FIEIEREFE 7 d, BERE 24
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Simpson 75 #UM1 Melntosh 5 $09% JE A7 7k B 2508 (1) 5
TS K Preston-Mafham 2510 J5 925 %6 Bk Y 3R AT
IR, B ISR UER) R e O T S ) AWCD (22
A Geit 2 Bk N SPSS10.0 e TS ML EREAT .
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Fig.1 AWCD changes of soil microbial communities in different treatments
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Table 3 Substrate utilization potential (OD) of microbial communities in different treatments

YN puse e AN [LYEEN HILIR K Py //EN HoAth
CK 1.55b 4.89 a 2.37 a 4.63 ab 2.26 b 1.64 a
NPK 3.06 a 6.04 a 2.33a 5.66 a 2.74 a 1.65 a
oM 2.84 a 2.98 b 0.85b 4.35b 1.55¢ 0.68 b
B 1.55 a 4.89 ab 2.37 a 4.63 a 2.26 ab 1.64 a
1.45 a 4.69 ab 2.33 a 4.6l a 2.12 ab 1.21 bed
CK Cu 2.55a 5.43 a 2.34a 5.32a 2.57 a 1.58 ab
Cu+C 1.82a 4.14 ab 2.33a 4.37 a 1.83 ab 1.06 cd
Cd 1.40 a 5.14 ab 2.47 a 5.10 a 2.04 ab 1.41 abe
Cd+C 2.24 a 3.09 ¢ 0.50 b 3.47h 1.46 b 0.97 d
B 3.06 ab 6.04 a 2.33 ab 5.66 ab 2.74 a 1.65 ab
C 3.18 ab 5.6l a 2.58 a 5.83a 2.65 ab 1.25 abe
NPK Cu 3.43 a 5.90 a 2.61 a 5.71 ab 2.37 abe 1.88 a
Cu+C 2.31b 5.04 ab 2.21 ab 4.84 ab 1.81 be 1.12 be
Cd 1.97 ¢ 3.90 be 1.00 ¢ 4.22 be 1.68 ¢ 0.82 ¢
Cd+C 1.88 ¢ 2.70 ¢ 1.28 be 2.8 ¢ 1.75 ¢ 0.72 ¢
B 2.84 a 3.16 a 0.85a 4.35a 1.55 ab 0.68 ab
C 1.82a 2.98 a 1.17 a 1.81'b 1.18 b 0.499 b
oM Cu 2.08 a 3.33 a 0.76 a 4.40 a 1.63 a 1.06 a
Cu+ C 2.81 a 3.35a 1.11a 3.93a 1.58 a 0.99 a
Cd 2.18 a 4.13 a 1.88 a 4.35a 1.39 ab 0.90 ab
Cd+C 2.72 a 3.54a 1.60 a 5.35a 1.64 a 0.89 ab
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Table 4  Diversity indices for soil microbial communities

e AbBE Shannon FR# Simpson 8% Mclntosh 74X

CK 2.89 ab 14.81 b 4.46 ab
NPK 3.03a 18.12 a 5.05a
oM 2.70 b 12.43 ¢ 3.75b
B 2.89 a 14.81 ab 4.46 a
C 2.75 a 13.75 be 4.43 a
CK Cu 3.00 a 17.35 a 4.73 a
Cu+C 2.74 a 15.83 ab 4.90 a
Cd 2.84 a 14.98 ab 4.54 a
Cd+C 2.72 a 12.23 ¢ 3.36 b
B 3.03a 18.12 a 5.05a
(o 2.9 a 17.07 a 5.10 a
NPK Cu 3.00 a 17.53 a 5.23 a
Cu+C 2.87 ab 15.02 ab 4.51 ab
Cd 2.75b 12.78 b 3.79 be
Cd+C 2.75b 12.63 b 3.14¢
B 2.70 a 12.43 ab 3.75a
C 2.84a 14.36 ab 2.43 b
oM Cu 2.70 a 12.19 b 375 a
Cu+C 2.84 a 13.74 ab 3.65a
Cd 2.75 a 12.91 ab 4.03 a
Cd+C 2.89 a 14.88 a 4.16 a
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