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Abstract: A 81-day soil culture experiment was conducted with 5 treatments: CK ( control) CIP ( ciprofloxacin)

DF ( duck feces) DF + CIP ( DF adding CIP) and DF( CIP) ( DF containing CIP) through which functional di-
versity of soil microbial communities was studied using the BIOLOG Microbial Identification System to evaluate the
effects of ciprofloxacin from different sources. Results showed that AWCD ( Average Well Color Development) after
incubation for 1 day followed order as DF > DF + CIP > DF( CIP) > CK > CIP indicating soil microbial activity was
inhibited by CIP whose influence decreased in subsequent experiment. Addition of duck feces significantly en—
hanced soil microbial activity and community functional diversity. Compared with ciprofloxacin added into duck fe—
ces the inhibition effect of duck fecal-borne ciprofloxacin on microbial activity was stronger. Also duck fecal-borne

ciprofloxacin caused significant reduces of several diversity indices such as Shannon index ( H) substrate richness
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(S) substrate evenness ( E) and Simpsons dominance ( Ds) . During incubation period the main carbon sources
utilized by microorganisms in soil changed from carbohydrates carboxylic acids polymers amines and amino acids
to carbohydrates and carboxylic acids.
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Table 1

Fig. 1

1

1

1.3.9.27.54.81

AWCD changes in soil after incubation for 1

72 h AWCD

Diversity indexes of different carbon resources of soil microbe utilization and AWCD (72 h)

3 9 27 54 and 81 days

Treatments

(H)

Shannon index

(E)

Substrate evenness

( Ds)

Simpson§ dominance

()

Substrate richness index

AWCD( 72 h)

CK
cIp
DF

DF + CIP

DF( CIP)

2.743 +0.221 b
2.648 £0.158 ¢
3.023 £0.162 a
2.996 £0.142 a
2.813+0.257 b

0.868 +0.209 be
0.860 +0.313 ¢
0.916 £0.379 a
0.907 £0.301 a
0.878 £0.482 b

0.917 £0.221 b
0.908 £0.155 ¢
0.942 +0.135 a
0.940 £0.122 a
0.920 +0.288 b

24.056 +4.917 b
22.056 £3.621 ¢
27.167 £2.203 a
27.333 £2.449 a
24.944 +4.151 b

0.310+£0.148 d
0.228 £0.057 e
0.676 £0.277 a
0.621 £0.209 b
0.431 £0.234 ¢

Note: Different letters in the same column indicate statistically significant difference( p <0.05) .

(p<0.05) o
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PC1(60.5%) .PC2(13.5%) ( 2)
o 2
PC1
DF  DF + CIP PC1
; DF(CIP) CK PC1
; CIP PC1
; PC1 ( 2) CIp
DF( CIP) DF.DF +
CIP o 1
( 3 N N N 2 1
o Fig. 2 PC analysis of carbon utilization of soil microbial
54 d communities among different treatments after incubation for 1 day
4
81.5% s PC1(42.8%) .PC2(20.3%)
(  3) PC1
DF.DF + CIP CK.CIP
DF( CIP) ; PC1
( 3).

2
Table 2 Principal components( PC) scores of

different treatments

PC1 PC2
Treatments
CK 0.25+0.53 b 0.21 £0.69 a
CIP 1.16 £0.41 a -0.13+0.37 a
DF -0.97 £0.06 ¢ -0.30+0.06 a
DF + CIP -0.58 £0.17 ¢ -0.09 £0.35 a
DF( CIP) 0.14+0.16 b 0.31£0.06 a

(p<0.05) o
Note: Different letters in the same column indicate statistically significant
differences ( p <0.05) .
3 PC1

3 4

Fig. 3 PC analysis of carbon utilization of soil microbial

communities among different treatments after incubation for %4 days

Table 3 Main carbon source with high loading factors of 31 sole — carbon in PC1 axis

PC1 PC1
Carbon source Dayl Day54 Carbon source Dayl Day54
Carbohydrates Polymer
D- D—Xylose 0.8697 0.7469 40 Tween 40 0.7623
D- D-Mannitol 0.8558 0.8642 80 Tween 80 0.7174 0.6781
N- D-
( N-Acetyl-D-Glucosamine) 0. 8666 0.8967 - ( a=Cyclodextrin) 0.7155
D- D—Cellobiose 0.7688 ( ) Glycogen -0.7480
o-D- a-D-Lactose 0.8991
Carboxylic acids Amine
D- —-- D-galactonic Acid Lactone  -0.8057 Putrescine 9.7073
D- D-galacturonic Acid 0. 8483 0.8359 Phenylethylamine 0. 8766
4- 4-Hydroxybenzoic Acid .8497 0. 8445 Amino acids
Itaconic acid 0.6961 0.8411 L- L-arginine 0.7552
D- D-Malic acid 0.7087 L- L-Asparagine 0. 8268
o= a—Ketobutyric acid 0.8095 L- L-Serine 0.8758
a-D- d4-  ( a-D-Clucose- Phosphate) 0.6554
L- L-Threonine 0. 6980
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