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The seasonal population dynamics and prediction models of Apodemus chevrieri
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Abstract; In The population dynamics and abundance of Apodemus chevrieri, a primary pest rodent, were studied in Dafang
County, Guizhou, from 1996 — 2008 using toe-clipping, surveys, and modelling from monthly capture rates. Apodemus
chevrieri represents 62% of all farmland rats and is stable among years, ranging from 49% —79% of captured rodents. Over
the last ten years, the average annual capture rate was 2.58% 1.27% . From 1996 to 1999, the population density was
high and the annual average capture rate exceeded 3% . However, population density from 2001 to 2008 was low, and the
annual average capture rate was less than 2% . Populations of Apodemus chevrieri showed significant variation with year,
month, and season. The highest annual average capture rate of 4. 99% was five times higher than the lowest annual average
rate. Monthly average catch rates varied by a factor of 39, and average catch rates in the summer were 2. 3 times higher
than those in winter. Population changes throughout the year typically showed a single peak in June, and were essentially
similar among different years. A classification standard was formulated for integration with local rodent control targets,
taking into account population fluctuations and damage caused in previous years. Correlations were obtained among capture

rate, reproductive parameters, sex ratio, pregnancy rate, litter size, testis growth, monthly reproductive index, and
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population density in the peak month of June. Using regression analysis, population levels in April can be used to forecast
accurately the June population density and maximum numbers. The average match rates for value prediction and magnitude
prediction were 92.84% and 100. 00% , respectively. This high accuracy indicates practical and feasible forecasting for

pest rodent populations and its use in control.
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75 LI B (Apodemus chevrieri) SRl LR FHE P2 A F O B8 SN (K) 5 ZESM
EEMET R BT BT B L —AF Y OB b KR EEERZ —. RRAMUEES
FYEY , to 2 R B AR A B 12— o BT RBE & R Bh A, BBt VA st o EL A B SR A 1 T
TR 2 11 5 B VA % SR A0 B KR , 8 SR S8 S P R B 5 T TR A B, 2 iy T L vy WS M R
AL, X TR L R EBE TEER T EZEMERE L. AXZRMBEREITHIREENIRER
/b ASC T R 2 A e 2 sk i )1 AR RS S N R A B W R 3 RN A K B LU
PR ZE TR A S EAT T T, TR 322 LR A 45 2 TOU 0 AR AR B AF 5 046 oAl B . Ry Ik, A 38 AR SN
B RITE 1996—2008 4EFEH Rt E X2 A & LR ARG A PO, SR AR ECE S gh Al A S H T
B, BTERE —FIE G LT U T R B B R | Bk — 2D 4R R R AR PV 2 .

1 #R5HEE
1.1 HAMN

KI5 EALTF BN PGB, e 45 3t X P&, 3 95 78 22 105°15'—106°08", b4 26°05'—27°36", ¥ 3k 796—
2285m, EESL AR S, B 3252 km®, SHFHE AR 13.3 J7 hm® AEHSE 11.8°C, TR 2574, £ /%
Wi 1180. 8mm, 4F H AT K 1335. 5h, BRRIR IR EXSMRE . FEMEREIEDE TR . SRE PNE.E
K4, BUHEYA M BB MR S48 TR A R TE ST 4 K O7 XTI A SRR, 183k 1280m F
1377m, Y 133. 3hm®,

1.2 AT Rt e

KRR E, AT AN Tem x 17em AR, H i BEL B M ZHES] , KATH Sm x 50m, B4 /EF1H , K
HORNW, B A BRI (5—I15 B) fERH B A SRR A 1 K, & B9 200 el DA b, BIegs B F A
B, XK R FETR S, L8 B R, R AAE R E SNBSS, R S SR .
HH(%) = (FHREVBIEL) x100% , AR RF R HFMHEE (PR E) o AERE Y 1996—2001 4EH
2005—2008 4F, 3t 10a, FAFEHPEZA 12 4~ ,2002—2004 45 FEMIHR A 52 8 B RAIEFE
1.3 BdEabz

FT A B A BB 16 T4 ( Microsoft Excel ) F1“ DPS 34 Ab 3R R Gu iy 1 e b AT SR A0 P 3 B35 1k
PARARRL I GE T 047, AR BE A A 315 2 53 R A B R 07 225307 (one-way ANOVA) FiI Duncan #7 Bk 215 %
HILE BIHSHRAEEFLRERIE S, SCP B (E + friE2E (Mean £ SD) 7R, P >0. 05
HEFARE,P<0.05 hEFEBE,P<0.01 hEFKDE,

2 ZR55H
2.1 MEHEDS
2.1.1 FEEFPIA

1996—2008 F7ERF H 2 H#F1E X LA 120 A IR, B e 42316 4, iR /NALE S 1733 HSFHiRER
H4.10% , Hp, mILgiE i 1080 H(MERR 556 H, AR 524 H) , 5 B RE 62.32% , Rk FHE BUAE 140
P, HIR R B B (Apodemus agrarius)339 H, 5 S A 19. 56% , o 2 A FH 3 B 2 R 1B R B
( Rattus norvegicus)138 H , 5 7.96% , & i i Rattus tanezumi)31 H, 5 1.79% ,/NFR B ( Mus musculus)12 H ,
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17 0.69% , %55 /NK KL (Mus pahari)5 J, (5 0.29% , 2y # UL EUFP . [R] B 4 K B & Bt B (Lnsectivora ) i #E
(Soricidae) f) P4 1|48 FE {1 ( Anourosorex squamipes)128 H |5 7.39% , b 24 H#b & WL B R, A AE B [B] P L 4H %
AR , LI AR X RS B BB AR E , —MRTE 49.15%—79.25%
2.1.2 FEBENEEZL

1996—2008 F & Ll A FEEFEREEF N EE (F =8.756 > F,,,(9,110) =2.56,P <0.0001) , 4
SRR DL 1998 4EE 7T, J (4. 99 2. 31)% ,2005 4EELAE, 5 (0. 98 + 0. 42) % , B 15 4F R AR AE 1 5. 09
1% ,10a IR R (2.58 £1.27) % , 1996—1999 MBI ER E , E XM IFERIE 3% L) ,2001—2008
FERFRERBAR, F PR 2% T,
2.1.3 FhEEEERAMENL

1996—2008 & LLflE FRAE A I FrEEE SR B E (F =2.659 > F,,, (11,108) =2.40,P <0.01) ,#F
S B H R385 9.75% (1997 4E 6 A ) , 5K R 0.25% (2006 4 10 H 2008 42 ) , fim H 2& KA
9 39.00 £, —ENFMERELIHEKR, RAXESB/MEZ KR 17.20, 580 3.75, F¥ K 9. 19 (%
1), 2FEMBHHESTHKMERA WA IER £6 AMEH 1 REESE, FIHHIKRN(4.63 £3.
03) % , &4F BERM AR 122 fh Hl e BEASRE B, A 2001 A% ey et BAE 3 A 44,2006 4E S BRAE 5 A o

*1 BLERMBENENANEK
Table 1 The month population dynamics of Apodemus chevrieri

A MR R PR % PR RKRIE/ % R/AME/ % RRAE/ FME
Month No. of capture Rate of capture SD Max Min Max/Min
1 62 1.58 b B 1.28 4.75 0.50 9.50
2 59 1.48 b B 0.85 3.00 0.25 12.00
3 125 3.11 ab AB 2.03 7.00 1.00 7.00
4 99 2.55b AB 1.58 5.25 0.50 10.50
5 127 3.29 ab AB 2.24 8.00 0.75 10. 67
6 165 4.63 a A 3.03 9.75 1.25 7.80
7 99 2.92 ab AB 1.20 4.97 1.00 4.97
8 90 2.91 ab AB 1.45 5.63 1.50 3.75
9 80 2.58 b AB 1.69 6.75 1.00 6.75
10 56 2.03b B 1.49 4.30 0.25 17.20
11 75 2.36 b AB 2.01 6.07 0.75 8.09
12 43 1.50 b B 0.95 3.00 0.25 12.00

R NEFRARFRERIZE 0.05 WEBEKF, KEFRARFRERETH 0.01 K BFKFE

2.1.4 FHEENFTENL

#HEFEG—S Al) H(6—8 Afy) Fk(9—11 Afy) & (12—2 Afy) lMZESEit,1996—2008 475 i
AFRZEVR R ZR B3 (F =3.281 > F)(3,36) =2.86,P <0.05) , AEZ(6—8 A M) Fm, Pk
HN(3.54£1.89) % , A F(12—2 AG) &efk, 9 (1.54 £0.82) %, WiFE M2 2. 27 1. FEAFFEEARZFT
Z AR R AR R ZE R RKME S R/IMEZ iR ik 7. 73, &k 5. 03, F 328 5.93 (%K 2) .

*2 BLERMBENENSZSTEN
Table 2 The seasonal population dynamics of Apodemus chevrieri

&4 BEER IR AR % iz RKRfE/ % /M % IR B/ /M
Season No. of capture Rate of capture SD Max Min Max/ Min

# 25 Spring 351 3.00 a AB 1.76 6.42 0.83 7.73

K 7% Summer 354 3.54a A 1.89 6.77 1.25 5.42
#Z& Autumn 211 2.26 ab AB 1.38 4.63 0.92 5.03

&Zs Winter 164 1.54b B 0.82 3.20 0.58 5.52

I RHNGFRARF R 2257355 0.05 I BEKF, REFEARZFREFIET 0.01 MEHEKFE
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2.2 FPREECR T PARHER) I E
N T L B R RO 2 R S T BUR A — A B GE— B , (B T7EIR SR R o ARYE I 4F
o L P R RS A Bl W B I R A S E R O, 455 X 3t R B IR 160 5 w80 LU B SRR R R R 0 5 S
P, BEERFTFIMENR 30 FETTRBIUMR A , 7T AR v AW iy L 9 BBy e AR AR o
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Table 3 The method for dividing the population density level of Apodemus chevrieri
B Density level

i H Item

1 2 3 4 5
3K Rate of capture/% <3.00 >3.00—5.00 >5.00—10.00 >10.00—15.00 >15.00
RAHEFLPE Occurred degree BERE iz &A= hEERE RE LA KEE

2.3 FEEECE U RS 2 F 8 ST B B E

B AT 1996—2008 45 15 LU AR m W AT 4 A 3R R M BF M S B B | e 6 A A
BERIR ARG R4 AP EEECERES 6 A YRR BE 2 [AIAE DGR B3, 32 FH [0 V3 43 AT 7 ik, B 7 e L 3
B B 50 0 A T TR AL Sy . ¥ = 1. 7558X +0. 1442,r =0.912 > 7, =0.798(df =8) , X X 4 Ay
FOREBCREAL, Y B R et 6 H RS BE A T E (IR E) , B AT HRAT 2 S A 18 Hh v L 0 B e W3
FhEERCR AL S S TR .

S R B AR ST B E , AR T AW 2 35, R B AR K 1 =y 1,05 Sy Z B (S
Jod— R BT y BORRAERS ) , Wi4 SR3T0 1009% , 8 A MIAREL 1 BRSPS B (2% , 35 F 9128
A AR (%) =100 - (| - SLWE |/ SEWE x100% ) o [E1I055 F 2% B, SR A R0E (PR) B
M5 2K 44.70% —100.00% , V357 92. 84% ,2001 LEEE T W) & FAX 44. 70% , 3% 5 2 4F 55 8 1oy 0 oy
PAE3 A by, WA BLE 6 A7 5% BERTMM A% 100.00% (F4),

F4 BUERMBRERNEAEORNES LNELR

Table 4 Comparison of the value forest with real value of population fluctuation formula of Apodemus chevrieri

‘ FH{E Forecast value SZI{E Real value W)4 # Coincidence frequency/%
PR ™ ger s miamy e mORO WOR% Bt A MBS
estimation Rate of capture Density Rate of Density For the For the

+ confidence interval level capture level rate of capture density level
1996-06 8.05+1.58 3 6.00 3 92.26 Vv
1997-06 9.36 +1.99 3-[4] 9.75 3 100. 00 Vv
1998-06 7.61 +1.46 3 9.00 3 100. 00 Vv
1999-06 4.97 +0.97 2-[3] 6.50 3 91.43 Vv
2000-06 3.08+1.12 2-[1] 3.50 2 100. 00 Vv
2001-06 3.39 £1.06 2-[1] 1.50 1 44.70 Vv
2005-06 1.02+1.63 1 1.25 1 100. 00 Vv
2006-06 3.22£1.09 2-[1] 2.25 1 100. 00 Vv
2007-06 2.78 +1.18 2-[1] 3.00 1 100. 00 Vv
2008-06 2.78 £1.18 2-[1] 3.50 2 100. 00 Vv

T AR AR ) 26 1999 45 LL_EBRA ST R 22 () $H5E,1996 ,2001 450U AT XS SE P AL A I 22 () 715855 [ 1 3R vl REIE B IR 5L

X T PR A AL A T BN A , 2009 4 4 A K7 ELAS H R HUBHE X5 i BUE 3R E R 2.00% ,
RATAE RIS E R 6 F Ay FhEE2 BEHUNAE R (3. 66 +1.03) % , #53% 3 FEEEE A HbniE, BT 2009 4%
HERREN2 F(RBERE) , 46 A EAEE, SSIMEN 3.25% , RARE N 2 %, WHE 5 L N{EFAY)
A, BHRAER
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3 itig
3.1 RTHHBEEHRIISREE

o LU B 2 A TR R BRI, B Bt A KT Bk B RUOLER, & 8 R 62.32% . 10a °F
KA Jy(2.58 £1.27) % , HIA1 R S ZK 9. 75% , LAEF RSB A sh th & B 2R —4EN7E 6 A
B 1 RA BSR4, X 5 RS AR O ) 5K 4 B L LA A RO 0t BE 6 H BTt 4 SR A —
B, 4B 50 A ) R )1 I i AR L B —4F P PRI 2 BT | R0t BRAE AR A 10 A YRR
[7 , 158 B v L A0 RO R 5 i v U B0 o I b ) B I B X 25 5

BT L RUE RS, BB K, AFE, 5 R H RS ERN HEER 1/5—1/4, RE &K 50% 1)
TR BB LT AR E A 1217 T B R B & EE M ae, 202, 7209 )11 75 5 b X 5 LL 4 LR A
AERE 16 £ BV RE , T 3 R 3R 80% i e ) o SN 4 e 191 g I JBE 1 IX 2R 7 HH B ( Microtus fortis ) 3% 42 5
R, 75 R = JR LS ( Ochotona curzoniae) F)ARIR A A , #E— L UL R B Z UK W RE. —MRAEHS
RARFZ R NBEEFZE, a0 Z: 77 BB 5 R R AR 5, & LU R U THERE R R 2, BAA B R LR I Rk
P /N T RESE NS BT R R b X o rT REE BU™ B e o B, N H BTG A 2, [Rif DL — 25 fns
BRI % B SRR MBS, 8 AR L ) B 1A Fe e , Bl D X VER R 18 5 o
3.2 RTRMEERCE T I E AR AN T

MERENSEREMHAESFHRNEENRZ —, T EEFMHEEZL, 7T oy H AR MK,
XTI AKX REPIE TEER ToEENEISE UL ERNME. A XREMEFRETNBRHRMRE 5]
EENENREEN, BT FSPH0E  3— T AR SE R AN 5 . X TR R R A S O
b, BFEANE R (3B R (Rattus losas) ' B R (BBLA BL( Cricetulus barabensis) ™) KT
BR.( Meriones unguiculatus) " | /N J& B ( Phodopus roborouskii) "' | ¥4 1 B, ( Meriones meridianus ) ** ¥ %
R 5 RS I P BESCR TR PSS N , LS SR B LU B, v A 85% LA b, 2 H R R £ BB
MFERRZ — o B P B0 7 2 SR B 2k vk B AR R B2 2 [ A ) i E B4 iz ™ 1y
BREES LB [ TS, 40 S0 S B2 T X S B 1L R PR B BB R B T 7 28 B SRR LR R B
B R A AR T T 5 4 W 45 20 B PRk 1 DA R 24 A 3R R TI T H AR A T4 R 3R R, A
FAS4E 10 A G B B 4E 4 A0y ik 3, FIR 44 5 A (0 SEFEFE ECRTINER4E 5 A w3, @i
T — RPN R TR, A7 F2p O SR ESE T /N R SRR 0 BRI R ULk vk o AR R, B2
] i ) A AR 25 T R AT SRR ) B IR R G A — s RS AT B B, 3R A A AR
iR

ABIFSEAERS Bt A8 R Ty EL ey L A R R R O oA, SR RIS 13 23 A i, BEFH 4 H 0 Fh R g
(X)) 1R B8 A5, BESL T BN BCE R 6 A M AR RCE (V) AR B AR A . Y = 1. 7558X +
0. 1442 , 22 [ I 36 4E , I 25 58 LU EHERfy , BB TIP3 & 3 92. 84% B @R W) & F K 100.00% , i3
B2 T TR AR A A v 1L U AR S T AR A R AT AT B, I E R — A AR AL X HE T N o I T TR AR
RIBRVE I, R0 Rt T2 BB M R SE ISR, A 5 B4, REG4E 4 H (y A Hl AR, ] DUAR 408 Tt
PARMEALGRFT 2 > H B 5 = e 6 4y ey LU LA RP R SR , 2 IR o R 1) g L 30 BUR R R o
HE(R 3) , Bef o) SR ERI AR R R AR R B TR , B TAE R AT E & AR 7 A SRR E X
3.3 XTREBEHKHZYHE T RBRE T

AR S, BT RIRE I N ARARZS (R B I B T ) G540 8 ) AR MR 5 A0 FIIE G BE 5 ) A
SRRIRBEAAME (R B KA B %) , REMERGAERNER™ . MBMNERE
H, BB RAH R A7 AU B R 5 LA A R REOR 102 3l , SRR BRI B A
LRI TERE SRS o B TR BRI A Sh I IR TR , 2R ST AR R ) IR e Bt , 3 F R
[7] g BRI 7 B [ ) 2 ) AR SRR SRR B IR TN RIS B A S B RN 10, % 3%
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o0 LI RS T W 3—S5 H R R S SR (L L R4 3R IRAF B BB IU T R B IR ) RS S 20
SR 6 A MF BRI, L3 AHR 4 A HFHEEEECS R 6 A HFhiEEE Z [H%
W HRRE r 735109 0.822.0.912 (r>r0) ,fH4 AGARRHE 3 AMENED), HRE THXRE
PIRKBEKF(r <o) o BB, ARSI T A BEH I8, B 4 A HF R EEEBUE h IR, 4
SRR TS B PURAR AL 4 A AR RBOF A RBA ST A WBERER, BAEBEER T
W SRR ) T AR M R, B R DA 22 , X /R FRATT B T U R sh B AT R I, A
Wi R A A ShASTOR, A5 AR SRR X R V) i 20 N 7 R MR B R B SR, R A
B BRI, S S O [ A B, o im L A0 BB b R SR AT 0, 6 TR R T e D iRk 22, 1 v AR 0
HERTE o

B : AR SR EH 73R K5 Robert Dudley Z82% S SO ZHE 4, 45 L EUAT o
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