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ABSTRACT

Background Survey and Genetic Characteristics of Rodents in the Port of

Jilin Province Adjacent to DPRK in 2021

Objective:

To understand the species composition and density of rodents in the area of Jilin
Province's bordering with North Korea, to determine the distribution of rodents in the area
of Jilin Province's border crossing with North Korea, and to provide essential data to
support the imported changes of rodent species in the area. DNA barcoding was used to
identify rodents and rodents residual remains.

Methods:

From June to November 2021, the monitoring sites include residential areas, farmland
and woodland habitats in close proximity to the ports of Hunchun, Changbai, Tonghua, and
Yanji. Rodents were captured by using the clip-night method with a total of 1000 clips per
habitat and 3000 clips per port. Rodents have been classified and morphologically
identified, and DNA barcoding techniques have been used for species identification.
Rodent liver tissue was dissected and extracted to detect COI and Cytb genes. PCR was
performed on the COI and Cyth genes, and the amplified products were sequenced. Mega
7.0 software was used to perform genetic distance analysis and phylogenetic analysis for
sequencing results: the K2P model was used to calculate the intraspecific and interspecific
genetic distances of COI gene samples and Cythb gene samples, and the phylogenetic
evolutionary trees of COIl gene samples and Cytb gene samples were constructed
respectively by Neighbor Joining(NJ) method and Maximum Likelihood (ML) method.
Results:

1.The average rodent density in Jilin Province to the Democratic People's Republic of
Korea(DPRK) port area was 4.36%. The rodent density in Hunchun Port and Changbai
Port area was significantly higher than that in the other two port areas. In different habitats,
the density of rats in woodland habitats was significantly higher than that in farmland
habitats and port living area habitats, and the rodent density in farmland habitats was
significantly higher than that in port living area habitats.

2. A total of 490 rodents were captured in the port area of Jilin Province, belonging to

9 species of Apodemus peninsulae, Rattus norvegicus, Apodemus agrarius, Sibiricus, Mus
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masculus, Cricetulus longicaudatus, Meriones unguiculatus, and Clethrionomys rufocanus.
The dominant populations in Hunchun, Yanji and Changbai ports were all Apodemus
agrarius, and the dominant populations at Tonghua Port were Rattus norvegicus.

3.A total of 42 rodents were captured in the habitat of the port living area in the port
area of Jilin Province, and the dominant population was Rattus norvegicus. A total of 142
rodents were captured in farmland habitats, and the dominant population was Rattus
norvegicus. A total of 306 rodents were captured in the woodland habitat, and the dominant
population was the Apodemus agrarius.

4.The result of BLAST alignment was 94.50%-100.00% homology between COI gene
with reference sequence, and 99.07%-100.00% homology between Cytb gene with
reference sequence. The agreement rate between molecular biology and morphological
identification results based on COI gene was 90.00%, and the consistency rate between
molecular biology identification and morphological identification results based on Cyth
gene was 87.23%. The same sample was used for simultaneous molecular biology
identification based on COI and Cytb genes, and the consistency rate of Cyth gene
identification and morphological identification results was obtained (83.83%), which was
slightly higher than that of COI gene identification and morphological identification results
(61.61%).

5.The results of calculating the intraspecific and interspecific genetic distance
between COI gene samples and Cytb gene samples and some reference sequence samples
are that the interspecific distance is greater than 7-10 times the intraspecific distance, and
the results of constructing the phylogenetic evolutionary tree of COI gene and Cytb gene
by NJ method and ML method respectively show that each mouse species can be divided
into a separate branch, so that species from different genus and species can be
distinguished. The results also included the COI gene sequence and Cytb gene sequence of
three mutilated rodent samples successfully amplified by DNA barcoding technology, and
the results of calculating the genetic distance within and between species and constructing
an evolutionary tree could also be distinguished according to the species of different genera
and species, so as to further determine the mutilated rodent species.
Conclusion:

1. The rodent density of all ports in Jilin Province was greater than 3%, and the rodent
density in Hunchun Port and Changbai Port area was significantly higher than that in the
other two port areas. In Jilin Province, there are differences in the density of rodents in

different habitats in the port area of the DPRK, and the density of rodents in each habitat is
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forest land, farmland and port living area in descending order. The dominant species in
Jilin Province to the DPRK port area are Apodemus agrarius and Rattus norvegicus. The
dominant species of habitats in the port area of Jilin Province are mainly Apodemus
agrarius and Rattus norvegicus.

2.BLAST sequence comparison, genetic distance analysis, and phylogenetic analysis
of COI genes and Cytb genes of rodents samples can accurately classify and identify
species, and DNA barcoding can correct the biases in morphological identification while
relatively accurately classifying and identifying mutilated rodents samples. DNA barcoding
technology enables further mining of genetic information from both regular and mutilated

samples.
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ports; rodents; DNA barcoding; Cytb gene; COI gene
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GenBank W Z8 5 ) N, 2 J5 AT LA dfa e rh i FC At it 0 3 A% IORX IR 7 41 3k 47 A
AL 45 2 5 LR, DT AT UC % 30 5 %6\ 1 7 71 B0 DT I 2 (Identity Percent) 5 i 12
H O PR T 5, WIARYE 2 KR T B R R A2 SCEGTIE, B UEAR ZE AT Wi
TE IDNAT BRI, H45 R0 AT {5 FEAFAEA 20,

(2) F=TWrhhisf R s i 7k

T VR IR I AL AN [ R A% B B G A, R A TR [ ) AR DN A
S ACADAZIR 1 5] 8] (1) P 5 R R (38R BE 25, 8 ISR e AT B AT . R FPIE S
(P-Distance), Kimura2-Parameter(K2P)5E0Y, I8 LA & FIFE A7 51 (1) P 5 FE)
ZE5E, WM A S R0 BB, AR RN SR R AR R B R A A R
B ) B R AR /N T )38 A% P B PR B /IMELRT T84 T A K DN A S% T G5 g W 46 5 1)
AR TN o AR R E IR E FAPEZE R, A SRR EE AU A ES
M ETCTE X 3 P Ahlo23), a7 FAh s A% 70 A 77k 2 5 2 e v
(3) BT RGUKE UM ITE

Z i B (Phylogenetic Tree), X FRHEALI (Evolutionary Tree), #4542l i £ ik
1,3 32 (Branch) F145 15 (Node) 2 & 1M A, 38 Ik R4 29 S AT Hff 8 54N 0 R0 2 I &
GURAEBRFR, — A9 SR BRIEFE P MHAR M 4h 1, B — A5 RO R — AN K on (O
Rl AN B B JESD  BEEDIR SO RGBT R ME L PR
Al SE 255 B o Hrh #4143 24 B4 (Operational Taxonmic Units , OTU){E7E A 2R 45
BRI, BRI 37 283 4 (Terminal Nodes) B0 A i . AEHGREY) S YR (59
FEL b AN IF SRR ITTZ AIBEE R R IV &80, OV E IR R L R G
j:xf[ [54]




P18 % ®

A4t 7 b 2 2010 R G0K 8 SRR IR @ T2 0] 73 8 T 51 UM R . BT
FEEEERA . ARIIAUES X B A 7 24732 (Unweighted Pair Group Method using Arithmetic
Mean, UPGMA)I*31, 4 4%i2:(Neighbor Joining, NJ)!*¢), #%/Ni#E4ki%:(Minimum Evolution,
ME)7, J& - B K 4 (Ockham) [ 1) /) # K ] 2772 (Maximum Parsimony, MP)581, JE-F-
ST KA SR (Maximum Likelihood, ML)SOVRISE - 52 4% 5 A0 G DL iH- 2792
(Bayesian Inference, BI)[¢0. FiR 73 #7774 N PAUP 4 . DNAman i fF
MEGA# {61,

P SCHRARTE , AT DA DL (8 TUAN bR T 2> JR R AR AR A 2 15 50 5 1
el (1) RGERBEWIGIHRE: () REKEMIIBE®EE; (3D ESndh
SRR (4 WINEMETHER—EE: (5 RAKEW KBTI 5
£

St AR 7 VAR IS O I LU, NI AIUPGMA A T A 752 8 ek
— %, KPR TTVEYS AT A T S RN B] A PR 56 i 2 At R AR IR 7 A AR T A 2
BEAT H JRAL 56 (Bootstrap Method) 4325 5 « IRAETHEALC (¥ T2 /K1 O HU A5 2 2
KA, IBHRESIRBIBORIGSR, WOXPIM O IEAETH ORI O T T .

Felsenteinl J.45 H 10— S tH R SO 43P g 7V 8 I A% R 7 37U 0 B
Fa ] T T0 75 KIS L T IE R4 H IEBRIAR 1, 0 4 BRI A2 Al v O 2 R A 2 — Bl
Theor, (HIZ5E SO BERF & UG M2 I Geih 22 T AR I RIE o FEX TE A% 7 IR 8 46k
SR B FEREAT TR, AEFME. NISE 7 VR G 1 285 A0 S o — Bl vh102, A
T, 7EMEFAMLIEES. RGUK B MR, IR8BEAIE M RS AR R 45 A AT LA
o — A THO364, (H I FIMPYVE G I (14 25 5 I A1 A — Sloseol, ont @ md ik i —
SO Ak T3 TG 125 A e [ 4 bR A

RGN 53 ST FEAGTH IR AT S P A Dy A OB 1) U W 2 7 90000 25 TR A v o G 2R
RE A H A 77 S B T A HLAS R MO PR AN, T84 AT LA R G 23 SR FE Al
AT SR R . H O RTER VE A, #ATENT . MERIMLA AT 4 SC K FEAS 5, (HIE
REEXITMPI AT 0 S K FEA S, WIS b R =R i 7 iR T RE4E H 1 K E Y
A 5 L MPRHZ: B 1

PR G 7 AR R 1 R AR 2 — 2 VP Al A T VR T e A B S S Fh A S5 1 IO E =R,
SRR TV TR BEX HSE I RGR B WA — I T @, (A3 52 B2 i 78 R R it A
RN RGUK B R RBATEAL, X RGUKE R RSB OUR TR, wutk
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H1E 4R
7T T FUAE LR N o FE50F LG A S D5 92k A0 25 1) R B8 B AT AR 2 8 SR A,
EOEH RSN IHVEZ IR Z 7 2R/ o AT FUR IMLIEAINT I 2 28 A
MEEFTE ORI — %, 5MPIE LB S5 R AIMLIZ @B RHOR LEMPI 24
Hasted S Cyrb 5 N 08 7 SIBAUEE LLEEAT 2 M M5 U, 45 R IMP. ML,
NITE = B ROR AR — 20571,

1.3 SRR

Ik AERIEFE PO T MR 0 BH b X R SR MR HL I AR I 5 4R b, il 3R A
AFrE iy, BTN BECNAZE, A E R TS N P A= A% 4
T, a ST EE AR L1 b DO AR P I PR A RO, 38 3 40 B 0 458 1 DX A G 3 21
FHORIE. (L. TR RO, A AR T A X () 25 A B2 1 1

AT T IR T T AR R R LI B SRS E . B RE . AT SO, [ AR
R B 1 PRI AR 2 2 B U995 2 019 ) e A4 2 0 M, o M e i bk
X RA 1M X GR P 46 o B DR A it 1 SR AR 20 , Dy DR BRP M AR A B vT B AR AE 1Y
B ONTE XS R AEPUZ . /AT FIDNA Z TE RS H R R 50 BROFh I TE S S 4 45
AT EAL, RIS A R0 A SRR AT e 2, UM AS [R] SRR ) R B A R A O
AT Be AT NI R AL JE AR S T



25 MRS
F2E MEETE

2.1 FEARRIF S R IE
2.1.1 BEASRIE

MR IR I 1 2 SRR UEIARRE (SNT 1240-2003) 081, g4tk KEH. fE# . 3%
B R DR SO R A ST CIRIEAR L AR 1152 A3 X PR DX AR5 s R R 2R A 3 >
YD s FHE RIS [ FRFE M X A0 R . & 1 AE 35 AR (1 A7 2 v DL EI2. 1
BN B SR s R A A A B

R DRI DR XCRFE S A 4)E N: E130.4693, N42.7807; R HRFESE
A fE09: E130.4476, N42.7910; MHURFESZAHALN: E130.4617, N42.7911. @K
R R ARV X R PR A N: E126.2920, N41.1712; A HERFE S L4 N:
E126.2858, N41.1716; #RHKFESALEAN: E126.2807, N41.1785. #ET FFH)H
FRAE G DXCRFE S A AT N: E129.0146, N42.0990; A% HRFE S 44 N: E128.9878,
N42.0969; Wit KFE HLLE N : E128.9990, N42.1000. K [ 1/ 13 A E X R
FEALEEEN: E128.1863, N41.4174; L RAESESEN: E128.1581, N41.4121;
MRHCRAE AL N: E128.1798, N41.4236.

KI2.1 & 11 X I R A B 93 A ]

Figure 2.1 Geographical distribution of port area
10



o2 & MRS TIE

2.1.2  KFERT[E]

20214E6 H-11H, &R, FFEE3R, IEBIRR 55 RAUBERAE TR .

2.1.3 REFE

et KA. 5. BEESAD ORI 1000 KA, EHFEOREFX. K
H L AR = ANE RN R AE SR AT B, BITE R 6:30 J80k, 35— RiE
f= 6:00 Wk FRATSERCR, BV SRR 50 K, K
PR 5m, 1THE 50m, ZEZATE 3 KPLLE, &4 EEHX &I KK 3000 k. #idEk
(RIE BRUBON 1 m] 2 5 (SR A8 B, TG 2 Tk 3 R R AR 27 A R B 1. DOAS F 2

DXL IR EEE 490 R, SRR HEE, JFT-80CIKAE R AT

22 AXEHEAF]
221 FEALE
AWEFEETH B R IR 22201,
*2.1 FESLAE B

Table 2.1 Main experimental apparatus and equipment

& I 77 Hh
i TIES BIOBASE Hh [
Gtk ec o0 E) Nuaire 2
ME TS Thermo x
& AR E 0L Thermo =]
TR A A Scientific Industries % H
EA =S ERANT T BRI AR A A H [
R R R BIOER Hh [
IR FZ X Bl ITAEMBERAARAR PE
FfE PCR 4 144X Applied Biosystems ¥ H
HL 7R METTLER TOLEDO % H
B L H [
4K EEAEK RSt Milli-Q i ]

11



o2 & MRS TIE

B:422.1

Continued Table 2.1
& K 7
BB G M R 4 Alphalmager =3
i K R A SANYO H A
UK AY Analytik Jena AG fi

222 FERF
AT T F B B 9256 R A U R #2.2,
2.2 FELRR

Table 2.2 Main experimental reagents

el I [
PCR #1454 iR A TREA R A ]
DNA Marker TakAra H A
$syi=p Thermo %
Loading Buffer TakAra H A
DNAgreen bR B L R A R A A H
PR B & Fif 2 AT AR A PR 2w i
PCR #3514 ) TAEA R A A H

23 ARSHE
231 RRESZFEELE

PRI RN A ] B AT A B, Wil O R RSN ARG EH O 78
MRS E PR ARE, FRERRAK. BE. k. BK.
AR ARE, 7 (P EZME) ik . O E E B R N B
1t o B AR ) BRPR S L o A0SR BN G B B A AR R4S B IR BRI AR
MR, BRI E . BRI R Rl & ) R B .
232 RESTFEYFEEEIE

(D) FEAEY 2 M R IR AR RS, HOPIRUWR 0 BRSA 1 I 045 FH TP ARG A 2K
B B, SRS KT TH B8 5 BB A8 81 5% T IR0 1E o £ BY U1 R Ik - [ i 350 4 e B

12



23 MRS i
Y1, I FH I U R SRR R LD, K AT 2 400 s HE I e O BT I B R AR R, R AE
80 CHEICIRUKAR s R AF, ISR ORI IR] . A8 R A BRI IE %

(2) BUBRUBERIFFIEH S BEAT A BE, 4% MR R H B0 & Ud B 42 B SR DNA 5

(3) JEFBatL5310/R6036R 5| #15%} iR COZE R v BLEATPCRY 1, JHB =ik A
H)HEAT XA Y 5

(4) HRAMFLEH, FIFHNCBIEWE 1 TBLAST/F 41 Hoxt, R4 7 41 Lot ) —
SO E Db
2.3.3  B2RH DNA REUFE

(1) BUHIR RAFERIAF IR LY, T =0 N AR, AR )5 BT B SRR /N AT 2H 21
SEET AR SIEPE T, 4038 54 JE AL SRl AL

(2) [FET B A ZAEPE NN 1R 3 /N FL ARt Bk 26 H -

(3) B 350ulhiiil gzl TR g, B0 C%iE8000rpm, 1min) J& 4 M.

(4) FEBhYTHI &R ABFKIR &S00y, (304200 #3, 324, &0r&7ulBhiin S
41ulE ABFK, &0 CFE8000rpm, 1min) J&5 4.

(5) [ L ZREPE H I A BT & 2 E KR 163 T I AN 400ul A«

(6) FHNEHZEPE TN A LW A, W Imin/5 BUH & H

(7)) ¥ AL REPE TN KIS R KB 1/ (56°C) , HATE] &5 5SminfE ¥ VR 211
o

(8) KB FHUREG THbs SEPE S, JFMHAHEONEG, 3 48000rpm,
2O Imin g BUH & H

(9) BO s I SV ARG 8 2196 FLIZ ISR IR (1/781]) h, K96 LR ik
N4 IR, N#E, E17FF: MVN-V 3.0,

(10> RPN EAE, WSNFIERIESREFEPE , JT-20CH IR,
234 ERFBYH

27 Pagés MI®), Robins J HUOE N HIHF 5T H0 SRR COLL CyrbF R AT Fe BT FH
HWEIMFE, BASERATFRAGIM B, R TR23. SHERERTI RN
Yy, PCRY MR 5%AF, AHEFHPCRY M [ N A R NS0uLlA R, I Taqlfy FilVi
W25uL, DNAMER2uL, _EF#514(100uM) & 1uL, ddHO 21uL. PCRA™ Y j i 3t
BEATISAMEIR, & BRI R 2.4,

13



%28 MRSk
%+ 2.3 PCR M FTH 590 751

Table 2.3 Sequences of primers used in PCR reactions

FHAB 5l SIFP5(5-37) Fir BER/N (Kb)
col BatL 5310 CCTACTCRGCCATTTTACCTATG 710bp

R6036R ATCTCTGGGTGTCCAAAGAATCA
Cytb L7 ACCAATGACATGAAAAATCATCGTT 1143bp

HI15915 TCTCCATTTCTGGTTTACAAGAC

# 2.4 PCR ¥4 v 4614

Table 2.4 PCR amplification reaction conditions

38 B 7 I i [F]
cor Az 95°C 5 min
A 95°C 45s

1Bk 54°C 1 min

S 72°C 1 min

Sk JE A 72°C 10 min

Cyth AR 94°C 5 min
A 94°C 30 s

Bk 55C 1 min

i 72°C 1 min

Sk FE A 72°C 10 min

235 RFFAINES S

Ry ik = il TAY) TRA R A R BAT XA M. FHDNASTAREAF
B rISeqMan Prof?E4T -3k A F A1 RO FHE AL IE o A FINCBIEE B X 81 Fr Bt AT
BLASTFPAI LT, IFARGE T L 4 [F) U RS DB AT P M ) 0 T AEM 2 8 . 5 A
P IE99% K LAE, T LAKIA N B AR R B A, e B 7 AT AL A Ay i
BEAT B AR E » A 120 R 5 2 A ARERR R B bs e R B T 30— R X H oy
SR EAE R (BootstrapfE>50) , A LA 248 & HAFt

14



23 MRS i
2.3.6 BELIES TS BRBEIFED T

(1) IRAEHFHAE BAH IR R A 880, AR S IHR AR DR A H
AEBEI ELE R L PR RCE R RS R, A R R R R ST R
RH, A RBIH AT I TR, TBINA AR X sl R RIE, il R
FEEIUMHARGH S DR, SESRNIREE. REE %) =4 REvE 0
HX100%, FRRMHAPTE 5l b 14 3R 201 0% LA B ¥ U

(2) 7ENCBUR FE R 3045 %@ R RN m P SIE R 2B T 51, S gt
7 B R AN i 5 A FIMEGA 7.0804 5% 25 B A COER: IR M Cyrb BE N 3847 2
FeRbLxt, FELLRTE 2B 5170 By, AT 2 T Kimura 2-parameterfs 284 15t £ F 59 43
#7, 1 Fl 36+ Kimura 2-parameterf5 5 (FINTVZE A BRI | {8 FH 3L Tk HH ATCAE 55/
(R4 1 R B AR Y (MIMILVE R S AL (O ATCAH 22 6 Kullback-Leibler(K-L) 2 25 11
TR, K-LEEES s O — AR T el B4R 55— MRS (15 B e R
PRI RIS R AL B R

(3) 7ENCBIEUE FE R85 %@ MR RN IE @ P SIVE R S5 7 51, 4 xs Hogt
7 B R AN i 5  AFIMEGA 7.0 5% 7R B B COEE R M Cyb 3L A 347 %
HFAI, FELLN S 2Bk 51 A B, I iE4T T Kimura 2-parameter 5 Y18 4% 2 129
S, NI (£ FKimura 2-parameterf5i ) . ML Gk H AICE 5t/ 1)
REFREMREAD . MPIEME RS G R, R R 285 FARIR A 2 (7]
I AE 2R R

15



52 & MBSk

237 BIREE

TR
SRERHA
BMTSsE
Y
RS TR ST
FROE bR PGS ) v
HIREAHT IRy HREIDNA (AL
|
¥ ¥
PCRY 1B Col A PCRY &R CytbER
FRNEREES FREESRZES
7 i ) v
MR, REFIELRS M. B
IR RIEIEE AT
MORE B VR B

K22 FoRERZ K
Figure 2.2 Technology Roadmap



31 BREMER
3.1.1 REE

M I AR R AT B 3000 4N, AR R 2786 S, BB EN 5.49%: 1@
1R AT B 3000 A4S, AR R 2834 4>, BB N 3.36%; SET I/ 3EAT Bk 3000
A, AR 2798 A, BUE N 3.43%; K H HEAG R 3000 4>, ARG K 2812
A, RE Y 5.19%. ££ SPSS 22.0 H o MRAE S 5] 15 10 X ) B3 FE BEAT S AR AR
PIRTRES, 453 I ZH X 1 8% B AR B A7 AE 2 7 (0=0.05, P=0.00001<0.05), 7E
RO R 2 AR A 22 (W SERE |, SR Bonferroni 7530 fo VR I — 85HR FOCHER
ofZIEJE T 2 EILEL, 52 E IR RAARL R NER . KA DR X R
FE T A FEHLX (P<0.05), TIEFMKE HFERLX Z (8], 4 & A E e
Hb DX 2 T 1 B2 B U 22 53 (P>0.05) 0 ANIF] 1 RAAA 3R RIS I BV 38 BE45 RVE L T R 3.1
FIFT SPSS 75 AR A8 % 5 15 4 X 1) BR S (P S0l U AT SRR AR R T R, 255
T ARAG S R 1 DX A7 3R B R P ) L A8 A A7 A 2% 57:(0=0.05, P<0.001), JFFLELL
il 2K 7 Bonferroni 7515, BIXTa#FATALIE JE B2 B ELEL, BRSSOyt
b X A7 356 B A 2 ] 0 ) L A5 5 G A b XA ASE 35047 7 22 57:(P<0.05),  HER TR HhIX 5
K1 DX 2 At 3 B 2R ) A P ) L B A7 AE 22 5 (P<0.05), 384 I R HLIX 5 4 %
F R X SE 7 1R H X 5K E X 2 TR R SRS 2 ) M 1) g 3 A A7 22 5
(P>0.05). HFBRIEHITE R B EAS BVEN T 3.1,

3.1 AN R0 SR R R ) A3 A A
Table 3.1 Rodent density and gender distribution at different ports

M AR (M) WRE O i

e MEME RatER A ()
A 2786 68 75 10 153 5.49
pliiKed 2834 7 87 1 95 3.35
HEFH 2798 39 57 0 96 3.43

KH 2812 37 108 1 146 5.19

17



EEE R R
AW FE A AN A B 45 S AT B R 9240007, Horp R AR S X AR B AT AR 2 3887
A, R REN1.08%: R HEASEAE MR K A27254, R EN3.81%; MM AEA L
RIE36181, FZJE N8.46%. TESPSS 22. 04K {1 HH et 75 MR 44 5% 5 1152 b X AN [R) AR 155 114
BR BE AT ML AR AR R 7RG, 25 SRR AN IR AR B3 T I BRU 2% BETE B AR E 2 5
(0=0.05, P=0.00001<0.05), fE-R77Hue 4 515 HAa 2 7 WA E, R A Bonferroni’7
PR SRV — SRR BN R o IE 5T 2 LA, F5 2 L R AR S Bk
b= 55 (10 B T e T AR T AR B I B B (P<0.05), R IR B m T ORI
A 5T I BB E(P<0.05) o AN [R] AR B 477 3R BRI 1 U3 B ) AR B L T %3.2.. A SPSS
SKit 75 AR AE K W T DX AN [ A 45 1) SR 1A o LG A R AT SRR AR R AR B, 45 SRR
R R 1 DX AR AN (] A= 358 TR 36 BRI I 4 Sl EL AR E A T AR TE 2 3R (0=0.05,
P<0.001), JH7EFERE ER A T Bonferroni 7 VA AT ok 47K IE JG HEAT £ B ELEG, A
25 LN 1 e A 3 DX AR B A 9 B 2A 2 T 1 ek 31 B 491 5 4R P A 58 P R AR 2 i L) A7 2%
S(P<0.05), Mt A= B4 3R R A 2 B (0P ) L A1) 5 0 A 5 AR R AR A 31 LA A7 A 25
(P<0.05), 112 A= DX AR B4 3 BRI 2 TR P A ) L 91 5 bt A 53 A SR AR AN A7 AE 22
F(P>0.05). HAVHIR RS AE R BRI BAR S BIE LT £3.2.
3.2 ANI[F) A ) GRS B R Gy A A

Table 3.2 Distribution of rodent density and sex in different habitats

R D .

ém

e HRORE () ﬁﬁf
MEME MR RAIMER &b C
==
MR 3887 8 33 1 42 1.08
A& H 3725 3 108 3 142 3.81
Pt 3618 112 186 8 306 8.46

Ak, I FHSPSSXSANIR] F R A AN [a) AR B 1 B85 FE AR kAT R OT AT S0 70 i, 45 2R
e DU B R AR i XA B R B35 B ANAFAE 22 7(P=0.051>0.05) . DY FTREHUAR A
Y58 1) BR % FE AR AE 22 7:(P=0.01<0.05), = Ji5 2 5 LU R IR FIAE 7 11 R 1 IX (4R
ARSI IA] A T R R X AR HE A B T B2 B 72 R (P<0.05). DY 1121
AR P 525 B2 A7 AE 22 57 (P=0.0002<0.05) . F/5 2 H HUAL R B FEAL H R X

18



F3E R
K AR A 11l X PR b AR 358 2 18] 1) BV P 350 22 7:(P<0.05). HAREEIEIL TR
3.3,

3.3 ANIE] R A % A B B A

Table 3.3 Rodent densities in different habitats at different ports

m)es A5 ARIEL (A gL D BEE (%)
A A X 953 15 1.57
A H 929 46 4.95
R 904 92 10.18
A AR 984 11 1.11
A% H 938 33 3.52
PR 912 51 5.59
P MR AETE X 976 7 0.72
A H 931 21 2.26
PR 905 68 7.51
KH R AETE X 974 9 0.92
A H 927 42 4.53
PR 897 95 10.59

3.1.2  BRHIFEI R

AR TFE . KA T FEET ORI 490 W, @RE%E
€, ik 1 H S8 B 9 B, & BUISH AT E 4 %X 7 T IR 7o AR o A R 1 el
BRI 10% DA B B AT, AT 5T AR 15 SRR IR0 55 b 3 2 RR 2 A0
(75.82%) + WH W (16.99%) : AL FEIRHEM FE B R R (63.16%) &
2R BR (31.58%) 5 JE 7 H A AOALF M 1 208 A IR (53.13% ) « RARAE R (23.95% )+
KB (21.88%) 5 K H H AR EZOYBLAT R (55.48%) « #F I (29.45%);
BEANATIE TR AT 6 FUAR 0 BRI R B AR Ik iy T ik AT I 2 %, it — bt AT 2>
TEWSF S U E IR . 25 DRI BRI BV L T % 3.4.
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(ISP BT DL

Table 3.4 Composition of rodent populations at different ports

4 i AR Wk PR R KE R At

n (%) n (%) n (%) n (%) n (%)
PN 1 C065 0C000 2121.8) 7479 29 (592)
KRG B, 0 C 000 0C000 232395 0C0.00 23 (469
(EEA 26 (16.99) 60 (63.16) 1 C 1.04) 43 (29.45) 130 (26.53)
MR 116 (75.82) 30 (31.58) 51 (53.13) 81 (55.48) 278 (56.73)
£ B, 0C000 0C000 0C000 1C069 1CO02D
AR5 319 22100 0C000 1C069 6 C1.26)
IR 7458 33160 0C000 3205 13 2.60)
KA R 0C000 0C000 0C000 1C0.68 1 C02D)
KNP B 0C000 0C000 0C000 1C0.68 1 C02D)
FERE 0 C000 0C000 0C000 8C549) 8 ( 1.64)
At 153 (100.00) 95 (100.00) 96 (100.00) 146 (100.00) 490(100.00)
3.1.3 BRI

A T T AR T 5 1 XA B R A T aEA ., K BT RN
PR DX R AR IE X . A AR, ok T R AR R 42 R, TRHEM
B 142 H, TR R E 306 H o AR S A R A5 N & BRI s o e H
FRAEVE X I R EEAB R R (52.38%) 5K (28.57%) 5 RHEH I
KIHFEE R (59.15%) SHREM R (34.52%) 5 M R E 2N
R B, (72.88%) , S AEBE AR B SEFI A BTE LR 3.5,
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