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Abstrat: To investigate the diversity and antibiotic susceptibility of bacteria from Bar-headed Geese (Anser
indicus), we collected their feces in Qinghai Lake area during July, 2015. Bacteria were isolated and
identified by colonial morphology observation, biochemical properties tests, amplification of 16S rRNA
genes by PCR and sequences analysis. A total of 123 bacteria strains belonging to 10 genus were isolated
from 30 feces samples. One strain from each of the 10 genus was further cultured and identified. The growth
statuses of 10 strains on nutrition agar medium were shown in Fig. 1. The results of gram dyeing, culture
shape and detection rate of isolated bacterial strains were shown in Table 1. The biochemical analysis results
and Phylogenetic analysis were presented in Table 2 and Fig. 3. The results indicated that 10 isolated strains
were Escherichia coli, Rahnella aquatilis, Enterococcus mundtii, Bacillus sublitis, Arthrobacter citreus,
Shewanella pulrefaciens, Enterobacter amnigenus, Pantoea agglomerans, Aeromonas salmonicida, and
Klebsiella oxytoca, respectively. The resistance of isolates to 13 drugs (Ampicillin, Piperacillin,
Amoxicillin/Clavulanic Acid, Cefazolin, Ceftazidime, Aztreonam, Gentanicin, Kanamycin, Amikacin,
Tetracyline, Chloramphenicol, Ciprofloxacin, Norfloxacin) was evaluated and shown in Table 3. Among these
bacteria, R. aquatilis, A. salmonicida and P. agglomerans were multidrug resistant, while other bacteria were
resistant to ampicillin and tetracycline and showed varying degrees of sensitivity to the rest drugs. The results
obtained from this study indicate that Bar-headed Geese carry amounts of pathogens which exhibit antibiotic
resistance. This would provide references to study the antibiotic resistance mechanisms of bacteria in wild
birds, and is of great value to the surveillance of wildlife disease.
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Fig. 1 Ten isolated strains grown on nutrition agar medium
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Table 1 Gram dyeing, culture shape and detection rate of isolated bacterial strains

%' WA EE e Ol EIRBR IR IR LIRS
Number Strain Gram dyeing Culture shape on nutrient agar medium Detection rate
1 FRIR Bk B, KA, FEW, 6, o, B8k 27130 (90%)
Rod Negative Round, gray, translucent, smooth, slightly convex, edge neat
7 1 7%, , JGI, o, UGS
2 FRIR Bﬂfi 7% EIE Jei, i, A5 16/30 (53%)
Rod Negative Round, white, smooth, convex, edge neat
] A, , ANEH, by, g
3 Hetk BH_V_;E [T EIE RNIBEH, ST, LEHST 13/30 (43%)
Coccus Positive Round, white, opaque, smooth, edge neat
LIRN BRI B, A, NEW, A6, LR
4 - - A 13/30 (43%)
Rod Positive Round, white, opaque, not smooth, the edge is not neat
5 R BH_'& BUE, B, A6, Jﬂé%ﬁ%?? 12/30 (40%)
Rod Positive Round, yellow, not smooth, edge is not neat
6 LIRN Bﬂﬁ BT, FRelth, i, #ﬂt&_, LA 11/30 (37%)
Rod Negative Round, red brown, smooth, slightly convex, edge neat
R ] A NiEH, e, gk
7 FRIR IKHTS_E_ [T, EIE, AEW], ey, WGHEF 10/30 (33%)
Rod Negative Round, white, opaque, smooth and neat
R ] A v, 4 s
8 FRIR Bﬂfi g, s, S, fﬁﬁz& AR 9/30 (30%)
Rod Negative Round, yellow, smooth, slightly convex, edge neat
LIRN Bk B, KEft, ANEW, 6, o, Lgss
9 - . 8/30 (27%)
Rod Negative Round, gray, opaque ,smooth, slightly convex, edge neat
NN J =T ) S N > ik
10 FRIR VAR BB, KA, FEY, o6, Wk, W8S 430 (13%)

Rod Negative Round, gray translucent, smooth, slightly convex, edge neat
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1000 ~ 2000 bp I8, SFHHR/NMERE, 7TH
T o KD 25 S AE GenBank H R4 T AR
XS, JEFII 3RS 16S rRNA FAIRE T

REGHER (B 3D, HEH 10 B 25 5
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aquatilis) 5% KBk B (Enterococcus mundtii)
KB 2E AR (Bacillus sublitis) F78 1 AT &
( Arthrobacter citreus ) « J& W A K K
( Shewanella pulrefaciens ) . i 2 7 #T
(Enterobacter amnigenus). %4172 (Pantoea
agglomerans ) . % fi: < 5 g 15 ( Aeromonas
salmonicida ) 17~ [ v & {11 i ( Klebsiella
oxytoca), SAALEE L R—EL.
2.4 ZHBRAR

X 10 R4 B T 2O W, KR
T BN DU PR 2R 2 5 7K A= P S TG B 6 25 T AR
SLA AR Sk fhne FPDUIR R 255 5 KIHER
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Table 2 Identification of intestinal bacteria from feces of Bar-headed Geese
from Qinghai Lake by biochemical analysis

A WiFh4n*s Bacteria number

Item 1 2 3 4 5 6 7 8 9 10
RS BRAUK . B B B B N + _ + B
Arginine dihydrolase
BRI RG . ~ ~ B B .\ . B ) )
Ornithine decarboxylase
HEREE Mannitol + + + + + _ + + _ .
%K% Glucose + + + + + _ + ¥ + +
JEHE Sucrose + + + + _ _ _ + " "
FLB¥ Lactose + + + + + _ _ + - "
BT A THE Arabinose + + + + + _ + + B .
He {2 Yellow pigment - - + - - _ _ _ _ _
i Catalase + + - + + + + + + +
ARl Oxidase - - _ _ + + _ B N B
V-P JZJ% V-P reaction - + + _ + _ + + + +
5] Indole + - - _ _ _ _ _ ¥ +
st + — — — - + — — — —

“+7 R, “=” AFITE. “+” means positive, “— means negative.
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B 2 16SrRNA X PCR 43
Fig. 2 PCR amplification results of 16S rRNA
M. DL2000 DNA 4> F&ARifE; 1 ~10.1~10 543 SR 1 16S rRNAPCR 745 11. BHPEXTIE; 12, BIPEXIE.

M. DL2000 DNA Marker; 1 - 10. 16S rRNA PCR products of 10 isolates; 11. Positive control; 12. Negative control.

Enterobacter amnigenus {77 g1 #/KC 139434

Enterobacter amnigenus i 4 [T E/1Q062999
A 7 Enterobacter amnigenus {4 [ #f #/KT765837

A 10 Klebsiella oxytoca 7= 7055 [1#/KT765846

1001 Kiebsiella oxytoca ;=& v H11#I/AB353047
A 8 Pantoea agglomerans 177 H/KT765839

100 pantoea agglomerans %4132 1/KT075196

Escherichia coli FJi 1% 75 #i/IN 180964
1001 & | Escherichia coli KGR 75 #I/KT765844

73 A 2 Rahnella aquatilis 7K/ 47 B [ H/KT765843
1001 Rahnella aquatilis 7K /=47 B8 FC TH1/AB675632

100 [ Aeromonas salmonicida 857 %Il /K T215606

100 | & 9 Aeromonas salmonicida et S HLU /KT 765845

A 6 Shewanella putrefaciens i W75 TL [C H/KT765842
100 | Shewanella putrefaciens i WM 75 K S TA/HQ588327
Arthrobacter citreus 785 1 F[ #/NR026188

A 5 Arthrobacter citreus ¥4 1 F /K T765840
Arthrobacter citreus  F71 T #/KR233753

100 | Enterococcus mundtii  %Z A ERHE/KC291249
A 3 Enterococcus mundtii 5% [ BR /K T765838
100 Bacillus subtilis 5 2EHIF #/1Q267474
0.05 1001 A 4 Bacillus subtilis & 2E T /K T765841

B3 WFEMITLKREIEAE T 2 B K mIE A 16S rRNA RAFAHK

Fig. 3 Phylogenetic analysis based on 16S rRNA sequences of intestinal bacteria from

92

100

100|

feces of Bar-headed Geese from Qinghai Lake
T4 J5 0 LRI A0 B 16S rRNA B35 ANAR S BRI /M8 BT RoR B R 1000 IR EAR R bR RONBRIE .
Accession numbers of 16S rRNA are indicated after the species name; A isolated strains; The percentage of replicate trees in which the associated
taxa clustered together in the bootstrap test (1 000 replicates) are shown next to the branches; Bar is the units of the number of base substitutions
per site.
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RS 24, X S FRMEARREURE Tl 7= i AT B0 DY
MR 2y B2 WX PAR ., Skt

S AUABREI 25 AR EE T RO AR B
SV TERL AR A DURA FRIN 2455 7 1R v 7 AF iR
KPR PR K B 22 M 25 o 10 oy 1 B R oGS
Rt AR R BUENE (R 3). it
PEE R IBUR L I

3 e

M 30 43 T HEBE S S T 2 g 2 123
PRANBE, AT A S8, MR 1L
A PE K 16S IRNA %E 450, %5 10 Fh
. P KBIRAE (Sa2% 2004).

PR (G20 2%5 2004). RHTZHE (PNVE %
2009). KRR (5RIZBEE 2000 7R e
THAHE (Nemetetal. 2011) 2 532 [ 46445500
o MU T R RS, XSG B AR
AR, SRV BT, LR pl™ 5
By (G425 2004), O #OEIESEEETZ
PR — I 1 N 1) 0 R R A T R BT
Mp, —BASTRIEARHEZL, 2538
R RN B ML PR gy . 7K AR G TR
AT LA R I PR P W T Sk gy (kAR B % 2000,

Nemet et al. 2011). J& Ay BL IR AT 3 8 2
R, TLVG 3 — X 37 5H B 1) S £ AL A
(Carassius auratus gibelio) Z& &7,  EUW

®3 SEERARRRSR

Table 3 Antibiotic resistance test of the isolated bacterial strains

R MERER (mm) [ 25t
TiH Drug Inhibition zone diameters (mm) / Antibiotic susceptibility
Item concentration
(nglF) 1 2 3 4 5 6 7 8 9 10
ZRVERR Ampicillin 10 14/ 0/R 0/R 0/R 16/1 27/S 18S 0/R 0/R 0/R
WR 7 V5 bk Piperacillin 100 22/S 26/S 21/S 20/S 26/S 26/S 20/S 19/S 18/S 21/s
i{fﬁféﬁm?éf;\fﬁu%zmc Acid 20/10 23/S 25/S 23/S 25/S 24/S 28/S 24/S 22/S 0/R 22/S
Skffamedk Cefazolin 30 27IS 0/R 25/S 22/S 21/s 20/1 21/1 3/R 25/S 20/1
Skffafbme Ceftazidime 30 28/S 0/R 27/S 20/S 23/S 26/S 24/S 0/R 27IS 25/S
Z R Aztreonam 30 24/S 22/S 25/S 24/S 25/S 20/S 26/S 20/S 31/s 26/S
KK %% Gentanicin 10 20/s 18/S 22/S 25/S 20/S 17/S 23/S 19/S 25/S  22IR
RIREF Kanamycin 30 19/S 21/S 23R 20/S 7IR 22/S 21/S 20/S 15/1 25/S
Fir>k-R 22 Amikacin 30 20/s 22/S 21/s 19/S 17/S 18S 22/S 23/S 26/S 20/S
VYR Z Tetracyline 30 0/R 0/R 18/S 21S 17/S 8RR 0R 12/1 0/R 24/S
S #% % Chloramphenicol 30 22/S 25/S 14/1 19/S 26/S 22/S 28/S 22/S 26/S 21/S
RNV A Ciprofloxacin 5 26/S 28/S 22/S 24/S 26/S 26/S 23/S 21/S 17/ 26/S
i 7P A Norfloxacin 10 17/s 22/S 25/S 19/S 23/S 19/S 20/S 24/S 15/1 28/S
“S” JgtUR,  “17 GrRBERUK,  “R” OB HIEMES IRAR IEPUA 2 WUBAR bR (WS/T125-1999), 1~ 10 43 K

WA KRB SRR AT ORI IR BUICIA . TR TAAT B R L AR R R R e

HR .

“S” means sensitive,“I” means intermediate,“R” means resistant; The criteria of antibiotic resistance references the standard of antibiotics

susceptibility test (Kirby- Bauer method) (WS/T125-1999). 1 - 10 are Escherichia coli, Rahnella aquatilis, Enterococcus mundtii, Bacillus sublitis,

Arthrobacter citreus, Shewanella pulrefaciens, Enterobacter amnigenus, Pantoea agglomerans, Aeromonas salmonicida and Klebsiella oxytoca,

respectively.
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