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Community Pattern Changes of Small Rodents in the Chaihe Forest Area
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Abstract: The Chaihe forest area is located in the northern part of the Zhang Guang Cai ridge of the
Changbai Mountain branch. The forest harvesting and plantation in the last few decades have changed the
typical transitional characteristics of the broad-leaved forest belt in the past. The change of habitat structure
will lead to the change of rodent community pattern. In order to elucidate the formation of the structure and
pattern of the small rodent community, grasp the dynamics of community and the trend of development in
Chaihe forest area, we conducted a survey of small rodents by trap day methods in 5 habitats of coniferous
forest, broad-leaved forest, meadow, the along river forest and farmland of Xinfangzi, Daqinggou and

Erdaohezi region between 2012 to 2015 (Table 1 and Table 2). According to the 20 m x 5 m specifications,
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line spacing of 20 m, 5 m between traps at the same row, we trapped the rodents for 24 hours using the seed
of gourd. We trapped rodents once a year at each sample plot. Totally, we got 6 244 trap days during the 4
years and captured 1 025 individuals of todents. The results showed that Clethrionomys rufocanus and
Apodemus peninsulae were the dominant species of coniferous (Table 3), among them, coniferous and
broad-leaved mixed forest for C. rufocanus optimal habitat, broad-leaved forest was the most suitable habitat
of A. peninsulae. A. agrarius and Cricetulus triton were dominant species in farmland, Microtus fortis was
found only in meadows (Table 4). The total capture rate decreases with altitude decreasing, the population
change of Clethrionomys rufocanus played a major role. A. peninsulae capture rate increases gradually, had a
stronger adaptability to the disturbance of agricultural economy. The distribution of Rattus norvegicus was
inluenced by the local residential density, Clethrionomys rutilus was mainly distributed in a relatively high
altitude mixed forest of coniferous and broad-leaved trees (Table 5 and Table 6). Coniferous forest area of
Chaihe forest area appeared the transition from coniferous and broad-leaved mixed forest to broad-leaved
forest, lost its typical features of previous, in recent decades compairing our results with the report of Sun
Ruyong (1962b). The changes in the community pattern of small rodents were also found, although there
were vertical changes in natural conditions and the rules of agricultural activity, an adaptive change in habitat

change at the same time, it also showed the great impact of regional habitat characteristics on the distribution
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of microhabitat rodents at sampling points (Table 7 and Fig. 1).

Key words: Chaihe forest area; Rodents; Community pattern; Habitat change
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20010, AR T A5 1) 5 DhRe (5%
2002, HEEARZE 20060, SEiAR X HAb K il
KR A WS ARES, R A LR A A
(R ) VRS PR s A RS R IR g i
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Gy AL TR X AL B R BORIEE B, Wk
MEFEMK. 2012 & 2014 FHEEHD S%A GPS
SEARL, 2015 AFFARBURE 5SS LK 1.

NTH 20 et 60 FEARLER X KT
(FMRVKEE 1962b) J7fEXTLE, AHEF ) HURE
R KREMIH N ZTE R T SO AR
HE R T KR I . 20 D 60 4
RIX 3 AN FUHIX RIAR Y F 2 R ] VR S Ak
Ira) S 2R PR R bR 9, A EE RIAS TR AR 2 4
I CAMR RS 1962b) o i I L4 R MR
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(BREZSE 2008).

BiE PR TR, AT PR SOR =0
W 0, B R R L, B S 42 145 km
b, A X R 20 500 ~ 700 m. 20
40 60 FEARIZHIX g i 7Y (1L ) VR A MRS 5 VAT
MO RE AR, 18] A BOEF bR, 24 o ST AR
10%; JA L B2 &SRR, 295
HUS AR 85%; A HFH (4%) FIEE (1%)
(FMFVKEE 1962b) HHT MR, Ik
NRE I ARFIA, 12 SR 10%; &
W B RTR ML S 50%, TR AR L) 5
40%; ZHBIX NIKIERTERR, N LA ARAR D
BRI, BB 5 R B> 5

Ol R=ch:i

KT VE R =8 i, B 2 S A
115 km 4b, 1825 X3 Bl 29 300 ~ 500 m.
20 g 60 FEARIZM X TR AT AT 5 i bRy
TRAE, IBAZHLE 60%, FEHAKE 20%, W
TIRE AR & 10%, A TEEH (9%) & RS
(1%) (FMBEIKZE 1962b) . FILEZH X N TH
PARZT S 10%, TREZHL E 30%, FErR G
40%, VEIAT RE AN A5 10%,  JE R AU
#, FE R A FHHE L) & 10%.

B AT T S SR I ]
TFAL, BEE LS L) 80 km &b, A X IE
MR A 200 ~ 400 m. 20 tH42 60 AR IZHIX
AR R I AR X, oA AR AR 4
Ry 27 50%; IR &5 15%; #FH 205
MHATAR 30%; FRRET R, 4 5% (9h
fRIKEE 1962b) . PLLEZH0IX i i AR BER K,
2907 10%; N AR, Kl N TAAREARATIK
AE R PRI B T R TR AS AR 15 40%; HTRT9
MR 15%; #FHEAE RS20 35%. 3 Ml
X B 3 AR A A S, TR K.

ZE bR, BT R RRCR AR, S
TR X 3T 55 7 KR VAR 38§ 3 MbIX,
AR H AR FE AR AR B4 n, Bt o5 bl 5 20 4l
60 FEARFEAA[F] . PUAE A BT R ITISR KB H g
PR LAk, g4 ER v AR F VR A

1 BB OFEMER

Table 1 Plot information in the study area

FEX b Kz B[t TR o
. . . . 1% Habitat
Region Plot East longitude North latitude Altitude (m)
B GFRET) A 129°13721" 45°31'09" 510 1A Coniferous forest
Chenguang (Xinfangzi) B 129°12'30" 45°3124" 510 JR ATk Coniferous forest
A 129°25'59" 45°22'59" 330 #i48) Meadow
#H CRHEW N
. ) B 129°25'30" 45°2321" 390 [i#H-#k Broad-leaved forest
Dagqing (Daginggou)
C 129°26'34" 45°22'44" 370 & Bl Farmland
A 129°41'40" 45°08"29" 260 JEAZ MK Coniferous forest
=3 (CEAT) B 129°41'09" 45°08'55" 300 12K Coniferous forest
Erdao (Erdaohezi) C 129°4029" 45°09'18" 330 W@ bk Broad-leaved forest
D 129°41'09" 45°10'42" 290 & Bl Farmland
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PRI RE AR o (H SZSRARAN AR 4R,
ARSI AT R, N A AR A
FH N T ARRH 0 A il ik R T B PR T R VR A8 A
FIT o L A5 BH B34 0
1.2 WAFE

2012 & 2015 4 4 FAR4ER) 7 A1 8 A,
KRB VAR £ KT A a4
REVRACAR REMEAR, BLA . VETRIARAIRE 5
AT S S AT . $% 20 m x 5 m AR AT
B, BIATEE 20 m, [RATHRER 5 m. DLEAA)NT
ARSI, PR RS, 24 h 54
THRE, FFEHOGET 1 d BImE gt
4 FEWIALS B H BN 6 244 (K 2). LLEWIFIT
Jiti 2K B ok AT PRl (1) 4 SR 3R R - 0 i
HE A LSRR I IR R DL H ok
TN IR R . W RE WA i
T 3 ANHLIX R &l R AT P 7 i e IR 54 5%
e, B BIEEAT FRL, BdE T ES
PR T 5 Z 90 H1 (One-way ANOVA,
Buffroni %) 656 Hh [X 8] 5 % 2 7 B35 1,
BT B 43 % 1 SPSS 19.0 #f4 . Excel 2003
1EE.

2 ZEREHW

2.1 SEFARIX R 3 MDA B

ARBFFLT 2012 %2 2015 R HZE, 6 244
BeH L RmE G 1 025 R, BHREN
16.42%. HHaHE 11 AR, 35wt H
(Rodentia) € i £} (Cricetidae) MIAE TS WY
(Clethrionomys rufocanus)~ K6 & ( Cricetulus
triton)~ ZLESRE (Clethrionomys rutilus) R 77
HE. (Microtus fortis); BRAEH (Muridae) [FJK
MUE R, (Apodemus peninsulae) BLEMERR (A.
agrarius)~ KR (Rattus norvegicus); ¥R
Bl (Sciuridae) HIAER (Tamias sibiricus) T
W (Sciurus vulgaris); T HUH (Insectivora) i
Wil (Soricidae) M EEE (Sorex caecutiens);
%JZH (Lagomorpha) %%l (Leporidae) M%<
b (Lepus mandshuricus) (£ 3). KL,
TARB BB AMEE H, AR KPR 5
NZHXARH BRI (5 90.24%), FRZRAE AN
KA RN ER (5 2% ~5%), AR, K
AR 7 H BN A P . 145 R IME Ik S
(1962a) W Fi4s RAHF . AH 70 BT Frfd
B2 S REE (K 15em, % 8 cm) R~Fidh,
AFHIRAE R A ARACRAI R RRS, WO
REBAR . MK BFABIF, BFHMETIREL
BAZ, HAHFARNE R S ERREA L.

E2 2012 2015 SER AR
Table 2 Information of clip days between 2012 to 2015

FEX Fr TRAH ] AR A FAEIEAN A& H
Region Year Coniferous forest Broad-leaved forest Meadow The along river forest Farmland
2012 138 137 140 140 —
BET 2013 138 137 140 140 —
Xinfangzi 2014 140 137 140 136 —
2015 344 — — — —
2012 140 134 138 140 —
K 2013 140 134 138 140 —
Daginggou 2014 139 140 139 140 —
2015 — 173 70 — 173
2012 140 140 139 140 —
TIE T 2013 140 135 138 140 —
Erdaohezi 2014 140 136 138 140 —
2015 348 108 — — 154

“—7 RN To M A B BB B U

“— Indicates that no such habitat or is not sampled.
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Table 3 Rodent composition in Chaihe forest area

3K E () The number of capture (ind)

Y Species Horkt
2012 2013 2014 2015 Hit Total Percent (%)

KEWE Clethrionomys rufocanus 107 257 238 0 602 58.73
RIUES, Apodemus peninsulae 135 85 68 35 323 31.51
IR A agrarius 2 11 7 27 47 4.59
KER Cricetulus triton 0 0 0 27 27 2.63
IHRE Clethrionomys rutilus 10 1 1 0 12 1.17
HWZK R Rattus norvegicus 1 3 1 0 5 0.49
16 Tamias sibiricus 0 0 2 3 5 0.49
ZRJ7TH B Microtus fortis 0 1 0 0 1 0.10
FARR Sciurus vulgaris 1 0 0 0 1 0.10
"FRUEE Sorex caecutiens 1 0 0 0 1 0.10
AL Lepus mandshuricus 0 1 0 0 1 0.10
S Total 257 359 317 92 1025 100.00

2.2 ANRASEMIE S H B

WEF. KV G 3 MHBIX %
FEVRACAR, FEMAR, BLA. VERIARFIR S Fi
A 15 2 Y v R B R R R AN DR MR 20 R ) 4H
B TERTE FER MG s I E A b, BRE
WL (82.23%) > WHAIAK (66.04%) > VR
TR (57.21%) > fEARAR (35.67%) > KH
(00, RMUE AR (49.04%) > B
R (36.88%) > WA (27.67%) > Hifi
(16.12%) > f<H (4.44%) (£ 4).

VBRI, SRR X 1 54w A B3 38 A T AR
AR/INEIRRARIIL AT 5 Y IRTAR AR 0 795 000 ) A= 355,
AR ELAFIAS K, AN Wt 5 1 X ) 2 AR B8
XA A B AR TS RERT o LU s, TR AR
BN N R (HIE AR 2002, 5K3EC5E
2003) . VRAHARR T R BE oA ST, FE Ak
W5 — 5 5 ORI 5 538 A6 35 i A
TR R AT A B BRI, DA AIF 7T B 7R ST AR
X H5 1S R fod TR A B AE, IR MR IR
MEIE R KRG BR AR DLVRAS R iR 2, TR
AR T BRI (PME TS 1962b) . TTA
W TR TS REAE F Rt 5 — e thE, 24
RMIARARAR,  JEAERRAR, R R B R VRS Ak

ZRIAFFEE AR, BT AR A MR
TR, BRAESRG KR EEAN P (RES
2008), fHAEHE R T& & b T B, S 80
T RPN AR AR B L E S . W DAHE
D, B FE AR R G, AR R R ]
REIZ T B A1 o

HEA I FR AN KA BRAE AR H R B A R 3 0
44.44%R1 48.89% (£ 4), NKHTPHIMAY
i, S5PIMEIKEE (1962b) HIRFFR—F. %5 H
BAER kI, SH&ESE (1994) i
SERWE, RITHBREESMT & EE S
IAR A FL A, AR Z L
2.3 WA BES AN

PO 72 i Sy = R 1 I (= M1 e o7 N [ e o AL
WY B AR T, SRR, fEigR
B PET D TREX, WA Sl hE 6 250 e
IR ZIL B 22.77%, WHREH R EF WX A
21.50%, WAk A% 1) 38 W FAREIX AN 6.50%
BR P 2T RoR, 3 MBX R R ER
WEZE (P<0.0D)., #FETEHRKEHNERNE
Z (P>0.05), {HMGHREARK &M 1555
FRRFWHERFREE (P<0.01) (X5).
EIMBHEIKEE (1962b) Bl 44 P A IR 224K A
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Table 4 Rodent composition in different habitats of Chaihe forest area
£ 1% Habitat
TRAHR ] Pt ity HASEIZZN AR H
Coniferous forest ~ Broad-leaved forest ~ Meadow  The along river forest ~ Farmland

S8 H 4L The total number of days of clip 1947 1511 1320 1256 210

f35% () The number of capture (ind) 423 157 242 159 45
#FKZK Capture rate (%) 21.73 10.39 18.33 12.66 21.43
KEHEE Clethrionomys rufocanus 5721 35.67 82.23 66.04 0.00
KIGE R Apodemus peninsulae 36.88 49.04 16.12 27.67 4.44
WIRWE R A agrarius 2.60 11.46 0.83 0.63 44.44
KA Cricetulus triton 0.71 0.64 0.00 0.00 48.89
For LIEEE Clethrionomys rutilus 1.42 1.27 0.00 2.52 0.00
Percent MK Rattus norvegicus 0.00 0.00 0.00 3.14 0.00
8 18 Tumias sibiricus 0.71 127 0.00 0.00 222
RITHER Microtus fortis 0.00 0.00 0.41 0.00 0.00
FA B Sciurus vulgaris 0.00 0.64 0.00 0.00 0.00
iRl Sorex caecutiens 0.24 0.00 0.00 0.00 0.00
A Lepus mandshuricus 0.00 0.00 0.41 0.00 0.00
KEERE Clethrionomys. rufocanus 12.43 3.71 15.08 8.36 0.00
KWL R, Apodemus peninsulae 8.01 5.10 2.96 3.50 0.95
LRI R A. agrarius 0.56 1.19 0.15 0.08 9.52
KB Cricetulus triton 0.15 0.07 0.00 0.00 10.48
kA AWRE Clethrionomys rutilus 0.31 0.13 0.00 0.32 0.00
Car[;zre W B Rattus norvegicus 0.00 0.00 0.00 0.40 0.00
%) AER Tamias sibiricus 0.15 0.13 0.00 0.00 0.48
RITH R Microtus fortis 0.00 0.00 0.08 0.00 0.00
FARR Sciurus vulgaris 0.00 0.07 0.00 0.00 0.00
gk Sorex caecutiens 0.05 0.00 0.00 0.00 0.00
HRACH Lepus mandshuricus 0.00 0.00 0.08 0.00 0.00

B FRAICI 25 SR BT 22 53 o B 70 3 DR 0 v 41,
20 fHhed 60 SEAHT B 7 HuIX Oy R )T TR 5L
WRATT 5 KTV BT e TR S PR ] I AR AR 58 5727
A BRI AS A3 8 20 48 60 AP HEX
MRRMEZEZER . L)L HERMKIERIR
RANN TR, & HOHT b5 7 MR E A
BRdH i AN, RIS X R A k2R 2
FAEE . 1 IER X, i B
72, 55 A PT84 ) 22 S A B W
B, ACHAUR RO R EE I, & o A
FEAAR AR 9D . BT L, SRIIARIX i

AR AT, ARARBN) 0)H 2 AR B AR IXE
HEMER .

T I PGS [F B IX 0 /)N B G 15 Zh ) Fh 2 21
J8G, 320 3 b A B DA R ) B AT AR
AL IR MR ER . BB REIWA—
TEI TR B H 05 7008 2 00741 961 £ 2 276,
RN SR GHi LX) fZ4axd it
HHh (i 83.59%), EHIEIAFE X KT VA HY
X, HEZEECERMIK (5 51.78%), (KK
FEX ) I8 FHIIX A 1.35% (R 6), X5
DA PRI 9 285 SRARL (PMAEKEE 1962b), 11
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Table S Comparison of rodent numbers in different habitats of Xinfangzi, Daqinggou, Erdaohezi

BABERIHHIRZE Capture rate of each habitat (%)

e N L IR
A b 4 WA s
. Hifi . R H Total capture rate (%)
Coniferous Broad-leaved The along river
Meadow Farmland
forest forest forest
BT Xinfangzi 31.45 12.41 22.86 17.07 — 22.77°
V4 Daginggou 27.45 1532 27.42 19.52 3.57 21.50°
JBIT ¥ Erdaohezi 9.24 2.89 3.13 1.43 27.92 6.50°
a, b NANEFERREREE (P<0.05):; “—” FRTIAES.
a and b, different lowercase letters indicate significant difference at P < 0.05; “—" Indicates that no such habitat.

R6 FHET. KEW. EMTHASIMMRARLEE LT

Table 6 Comparison of rodent numbers and species composition in xinfangzi, Daqinggou, Erdaohezi

F£IX Region

B ¥ Xinfangzi V4 Daginggou TJEI 7 Erdaohezi
(€29 s o (G29) e (G29) -
The IR The  MRE gy e IE
number rz te Percent number rg te Percent number rz te Percent
0, 0, 0,
of %) (%) of (%) (%) of (%) (%)
capture capture capture
(ind) (ind) (ind)
=t 1=1=n
%HM{ 382 19.03 83.59 218 11.12 51.78 2 0.09 1.35
Clethrionomys rufocanus
AAER . 57 2.84 12.47 170 8.67 40.38 84 3.69 56.76
Apodemus peninsulae
LR R A. agrarius 4 0.20 0.88 16 0.82 3.80 32 1.41 21.62
=
KGR 2 0.10 0.4 1 0.05 0.24 24 1.05 16.22
Cricetulus triton
L1 AB ]
AH MT.— X 9 0.45 1.97 10 0.51 2.38 0 0.00 0.00
Clethrionomys rutilus
e Ea
R ) 0 0.00 0.00 3 0.15 0.71 2 0.09 135
Rattus norvegicus
=
R 1 0.05 022 2 0.10 0.48 3 0.13 2.03
Tamias sibiricus
?FJ:T I . 0 0.00 0.00 0 0.00 0.00 1 0.04 0.68
Microtus fortis
N
18 4 0 0.00 0.00 1 0.05 0.24 0 0.00 0.00
Sciurus vulgaris
[=/1=E
iR 1 0.05 0.22 0 0.00 0.00 0 0.00 0.00
Sorex caecutiens
AdEs 1 0.05 0.22 0 0.00 0.00 0 0.00 0.00

Lepus mandshuricus

K7t Total 457 22.77 100.00 421 21.47 100.00 148 6.50 100.00
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RS WIS B FE AR TR A MRS, T
PR R AT IR S BT o B o gD, KRB E
I B AT S AR S A A R DI B R . K
PRUE SR BE TR (0 FRAR, o5 B A S 1 n ke 2,
NN TR REA PR 5 b X281 P g 1) K 57 1 3
IR T8 7 7 508 12.47%- 40.38%FH
56.76%, SPMEIKEE (1962b) 7E KT VAR LK
1) 5t iR AN ) o 150 B ROMR A B3 X 5 A 1 B 1
S VR s L o0 O S | A2y o O 7 o LA e L 8
A U R T R, KT AR T A
BRH R, i BRI R AR KA, (HRMk
AR LI TEAR A o X T AT b KPR 4 R A —
TE AL DR o5 be il B, AR AT RE S T AR B
FANAE 2015 X% H DX 2 BUORE , A AR Foli 1
P EURE FE AR 3 O BR B 3

PELR U BRTE S BRI BT s T X R
0.88%, HIFIRII KT IEEA R, A 3.80%,
FIMRIFIR A T T HB X B 03 21.62%. KA R
R TARE R LLEERZ, FTb )
IR, B ZSERHBIX G IN 2] 16.22%, 5 KM
B R 2 28 0 R B 2 M AR A R R
94.60% ). Ut B FB LA B AN R G B2 AR ML IX A
B, BERE AR A A LRI ARG (MR VKSR
1962b).

M R AR s T o X A 3R B, i
FHRF B A AN, xR AN
AR, X P AT e 5 AR B T AT
R R RS B s A 5. AR 07 R
IAE ZSEFR AR, ORI R A A oy
i (R 3, 4), UHAZRTTH R FE L0 A0 T 5
B (B 1994), HATREH S AL g
ST A A B (PMBEIKEE 1962b). 1E
R A LB T, v RE SR LR T 40T
MR, NTZF (Pinus koraiensis) #RELAE
WA K. AERIE S IR T
(1.97%) FIKFEHE (2.38%) A —Etpl, —
B FERAE SRR, HIRSS R & T Rk
(R 4), KRR T Z A T IR AR
E AT R AR, X TR B I ARIX AR 7T

WA AN, A AR X 208 R 32 B A R T I
atr, FHORFFE, B IR R PRI =
fb, BRI CAZ I, B AR L
il (HE L 1994). AT AT RE 2 48
MRIX ZEEFRMRAR, FEGE R %, JafEia
T WE A R VR A PR R AR B 45 SR . 45
Frid,  Semp bk X /N BY Rk 05 B EVEAK R 2RI
2 AR S5 A T B AR AL AN AR VI B 5 0 R 0 A
YLK X FRAR S PIAE B SR AL I A R Ty
ZH, BERIRARIX, PuE T EE R B
RN A THE AN, At 7E R TR
X HIHS A3 (PME Uk S 1962b). [FIRS, i L
TEEFRMRAFN T E, 2R R )4
BEHRFE R AR, S BN O P R TE A%
Jei IR A A 45 A A D B AR
2.4 ARF AR BB 5T H S G 3 P AR A
P, =

AW I PR IR IR R AR T RE . KRG
B SRLRWE ARG R, A F A 5 A [F
FuHh 4 FhwE UG Zh AR A, BRI RREE
(1) X 358 A 35 0 25 BURE i A B i 14 340 23 A 1R 5
L PR N E T ETRESS 7= e RN N = R U =
FARIIE D, B R R L, X AR
FERETRIOER (25.39%. 11.69%. 0).
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FHVHIX I 0 A1 1.79%, #E—5 Ui KRR
X 3 A S50 M VT B A A (1 EORRE MR, Rk g
W5 IMEKEE (1962b) W FFEA—5. KR
X 3 A 3556 OO e ol A B 6 15 sh A VR A% SR 1
SN, T ARSI R S A BRI L R X 4 A B
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Fig.1 Rodent comparison at different research sites in the same habitat
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