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Effects of railway traffic on the community structure of rodents in warm

steppe along the Qinghai-Tibet Railway
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Abstract: The research was carried out in warm steppe along the Qinghai-Tibet Railway near Haiyan in Qinghai Province.
The population density and community structure of rodents were determined by daily trapping at different distances from the
railway, the relationship between the rodent community characteristics and the plants was analyzed, and the effect of traffic
of the Qinghai-Tibet Railway on the community structure of rodents was discussed. Ochotona cansus, Allactaga sibirica
Cricetulus longicaudatus and Cricetulus migratorius all were captured in the research area. There were no exotic species en—
countered in research area from the beginning of the Railway activity in 1984 to now. The population density, number of
species, and diversity index of rodents near the Railway were significantly higher than those in places 0.5 km and 1 km a-
way from the Railway, but the evenness index of the rodents was lowest near the Railway. The community characteristics of
the plants were the same at different distances from the Railway. A relationship between the community characteristics of
the rodents and plants was not found. The activity of the Qinghai-Tibet Railway did not result in exotic species in the re—
search area and suitable habitat and excessive food supplied by train travelers may have been factors causing the increase in
population density and the changes in community structure of the rodents near the Railway. Thus, the construction and ac—
tivity of the Railway affects the community structure of rodents in the research area.
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Table 1  Population density ( capture ratio) and community structure of the rodents

Wy Fh FEH 1 Transect 1 B4 2 Transect 2 FEHb 3 Transect 3
Species 0 km 0.5 km 1 km 0.5 km 1 km 0 km 0.5 km 1 km
R
H B% 0.8(15.3) 0.4(25.0) 0.0(0.0) 0.4(8.3) 0.4(20.0) 0.4(14.3) 0.8(14.3) 0.4(16.7) 0.0(0.0)
Ochotona cansus
Tk Bk K
R Bk B3, . 0.4(7.7) 0.4(25.0) 0.4(25.0) 0.4(8.3) 0.0(0.0) 0.8(28.6) 0.4(7.1) 0.0(0.0) 0.0(0.0)
Allactaga sibirica
KE &R
Cricetulus longicaudatus 2.0(38.5) 0.0(0.0) 0.8(50.0) 2.8(58.3) 1.2(60.0) 1.2(42.9) 3.6(64.3) 0.8(33.3) 0.8(66.7)
. . . 2.0(38.5) 0.8(50.0) 0.4(25.0) 1.2(25.0) 0.4(20.0) 0.4(14.3) 0.8(14.3) 1.2(50.0) 0.4(33.3)
Cricetulus migratorius
411 Total 5.2(100.0) 1.6(100) 1.6(100) 4.8(100) 2.0(100) 2.8(100) 5.6(100) 2.4(100) 1.2(100)
R2 MEDYUHBEEAONERFESHT
Table 2 Two-way ANOVA of population density of the rodents
J7 2k I 5 .
53 ¥
"y A Source of Sum of SR il F P
. df Mean square
variation squares
A 12. 940 2 6.470 1.039 0.364
i B4 B 0. 580 0.249 0.040 0.961
Ochotona cansus A xB 7.216 1.804 0.290 0.883
C 224. 172 36 6.227
A 5. 856 2 2.928 0.615 0.546
B Bk B B 5. 856 2 2.928 0.615 0.546
Allactaga sibirica A xB 11.712 4 2.928 0.615 0.654
C 171. 288 36 4.758
A 186. 094 2 93. 047 9.968 0. 000 "
KRS R B 21. 174 2 10. 587 1.134 0.333
Cricetulus longicaudatus A xB 28. 872 4 7.218 0.550 0.550
C 336. 024 36 9.334
A 46. 122 2 23.061 2.587 0.089
%4 B B 7.330 3.665 0.411 0. 666
Cricetulus migratorius A xB 19. 080 4.770 0.535 0.711
C 320. 940 36 8.915
A 181. 810 2 90. 905 8.504 0.001"
A3t B 0. 408 2 0.204 0.019 0.981
Total A xB 34.524 4 8.631 0.807 0.529
C 384. 840 36 10. 690
A FEERMONFIRERS ; B FEAF; AxB: ZXHAEM; C: 3k%E; *P<0.05

A: The distance to the railway ; B: Transects; A xB: Interaction; C: Error



270

ill:3

%

o
¥

it 26 %

3.2 Witk shr v A5

15 3 AR AN R R A AR DX A, WG4 sh i B
Tkl Z2RRIEAE BORES S PEdE Bk 3 Frs, XU
RITZ A RRW] (K 4), Witk s ig W i 4
AR 8 BRI 2 5 P M Y =2 ) A W Y 22

S, T R R R AN () BE 75 B 9 A e X 2 ) A5 W
FOANIR] BRI s 258 BT 20T 5 147 50 00 %0 00 b 8 N 22 e
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Table 3 The comparison of the community characters of the rodents

FEHF 1 Transect 1

FEHL 2 Transect 2 FEHE 3 Transect 3

0 km 0.5 km 1 km 0 km 0.5 km 1 km 0 km 0.5 km 1 km
Kﬁfﬁzspmes 4 3 3 4 3 4 4 3 2
iif$%§m> 0.530 0. 452 0. 452 0.467 0. 413 0. 555 0.446 0. 439 0.276
Ei:iffi?fﬁex 0.880 0. 946 0. 946 0.775 0. 865 0.921 0.742 0.921 0.918

F4 MENVEEHTEORNEZHFEST
Table 4 Two-way ANOV A of the community characters of the rodents

e e 7 . =

Commnity Comee ot Lt i 5 , ,

character variation squares f Mean square

A 12.134 6.067 11.375 0. 000"
) 8 B 0.534 0.267 0.500 0.611
No. of species A xB 1.332 4 0.333 0.625 0.648

C 19.188 36 0.533

A 0.492 2 0.246 16. 198 0. 000"
PA-1IX T B 0.062 0.031 2.039 0.145
Diversity index A xB 0.032 0.008 0.512 0.727

C 0.540 36 0.015

A 3.868 1.934 15. 671 0. 000"
1 57 1 45 8K B 0.678 0.339 2.746 0.078
Evenness index A xB 0.348 0.087 0.705 0.5%

C 4.428 36 0.123

A FEERBERNRIEERS ; B. MEAlF; AxB: s HAE; C: 52 . P<0.05

A The distance to the railway ; B: Transects; A xB: Interaction: C: Error

3.3 WA ShWIREVR SR RETE B0 RE OCOC R
X 3 AR TR AS [) R A R DX A R O A R
Wi, WF5C X8R N 3 200 A B H 0 B - RLAE BT S R
W, RETENEHOE O SRR R B, RIVAE R
BRSO AL BT 5P BE B, KR R R R T S
R AR R O, T AR BT 5 e B vh R T G T AR
ik MY % BE LB/, A AR AR W A R R iE AE
( Convolvulus ammannii) . JE T FFAE (Allium tangu—
ticum) . S % (Dracocephalum heterophyllum ) .
¥EF (Salsola sp. ). ¥ (Astragalus sp. ) . 28
( Chenopodium sp. ) . ¥ & (Artemisia sp. ) %, 1E
P R B AN [ B ) O A R D AR IR TR N AR )
SR O - R e L U SRR SN & S

FE . MY By SR R 2R RO ATk
¥z 5 ron, MR EHF Z W EMN (FKe6),
P b S B0 Bk S ) B %) R A A X 22 TR A
B B AN TR] 30 B 5T i IXC PN R 90 o 7 AR 0 7 A
TURE DX Sl — B0

W5 05 Sh W IEVE R IE S U R B . ZREPETS
B, B0IE AR B B S BETE B RRAE S B0 R
B BEE NIRRT S B RS E . MY
Mo BEBAy B A R BOR 3 5 PE R BE —
HEATAR G A4, S5 AR R BT, FEWi U5 Zh ) i BE T Ry
TE 505 H W RE V% (R R 2 80 22 8] 34 JE WA 5 ) A o6
PE (P >0.05), 56 B7E DT 5% DX 38k P9 AEL 9 0 7% 5 1iF
Xof Wk 147 st 40 ol 2 R R TR 5 45 ) TG S R
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Table 5 Community characters of the plants
B B B 3 B B i 5 1 s BEROVERR g wep
Distance to the railway  No. of species Height (cm) Coverage (%) B")masls)lzrlalz‘;v)egr‘)““d Divesity index  Evenness index
0 km 8 52 36. 4 5.796 0. 464 0. 505
0.5 km 8 70. 8 32.9 4. 476 0. 489 0. 547
1 km 9 47.2 45.9 7. 476 0. 469 0. 481
K6 HYBHEHTINBRRZEHESM
Table 6 One-way ANOVA of community characters of the plants

e e 7 - ”

oty Comee o S f i 5 , )

(:haraclers. variation squares af Mean square
Y g A 0. 534 2 0.267 0.066 0.936
No. of species C 48.396 12 4.033
o B A 1555.734 2 777. 867 0.819 0. 464
Height C 11393. 067 12 949. 467
i A 452.500 2 226. 250 0.621 0.554
Coverage C 4375.596 12 364. 633
A ik A 22. 608 2 11. 304 0.955 0.412
Biomass C 141.984 12 11.832
Z FEE e 2L A 0. 002 2 0.001 0.017 0.983
Diversity index C 0. 612 12 0.051
BB R4 A 0.012 2 0.006 0.086 0.918
Evenness index C 0. 782 12 0. 065

A FEERHORFIBERS ; €. 5k22

A : The distance to the railway; C: Error

4 e

RER I T MR B I R R MW AR S R G A - 8
DI MM ARG £ (S, 2003), fEH
JRAE B b, TR R U T O B I AT K3 000 m
DA b3t DX 5 Jr 20 A 2 — A Al PR R B I
W, TR T U I DX R R I A B R G 1A
SYIRETE SR (B A R L, AR
G P A [ A B P R B A [ B %) 908 A DX PN A
Wy RETE R R SR — 2, B0 DX A R o i i e
BT R SR B A B 280 20 224 B TE) Y B AR T R S 3
AR S B JE G AR BOIR A HE PR AR AFE (2005) Y
WEFE 45 AL A HH R B 4598 o 18 B /NI L 3h 4 19 A=
SR IE—A AR 2, RS RS RY |
RN 8 AR BRI S5 A 1Y) 22 S R 2 0k /N I 2L 3 0 1
BERCm FNRE IS 4500 7= A4 N TR /E A ( Adams and
Geis, 1983; Alexander and Waters, 2000; Gutzwill-
er and Barrow, 2003), Rhim % (2003) J#& T 1F
IR B B AN [) X g 10 o 2L 2 30 ) A BRI
(FefE 23, BIR. BME KRR B Ab) m%cE 3
A, A P HE I 3 b 3 0 ) R R R RO

TFE; Swihart il Slade (1984) BT £, BE
M ( Microtus ochrogaster) £ i [ [t 3T %) % & B
WD, UL E B ALE E R TN FL 2R s
(A SR e S FORI T 7 =X IR, B 1B s
BB T RN, B RER K
AR A, T /INRTSEL B ) Y 3 A 2 R T R Y
SERYRRAE, Ea T AR YR A R — B (30 98 R
%, 1994 ; Huntly and Inouye, 1987), ASTifff 5% 45
RGoR, Witk sh YRR R R & S B S Y V&
fIE B 25 S 80 (8] ¥ JC WY i i AH DG 1, 100 W 7 2 % it
LR T MG SRR RE R B . WA R . ZRETESE L
7 TR BB #6500 mAb A1 000 mAb i 28 B X 1
B R SRR IO g1 X R 2 S 1 I DA Al RE
AWATII, — RS ER s B T T
MITIOAREE , 78 B SR BT 09 s 3R RRAE B 0 22 4 T B
D, N T HE IR Bl A0 AR 4R rp 7 B B T
X WG A s YR iR SR BE TS Il AR A R IR
( Greenberg et al. , 1997; Stiles and Jones, 1998);
TR R B AR IS B R T N A R A by R
TR I, ATRE WG S IR T 2 B Y)
TR, TIZ 5 T A LIRS T AR — 2P T
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