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E B R G AN S 2 R
4R 5t AT

Tk HrgE K # #KkE E K ZEL
(DU R A2 TR A O 0 8 S0 &/ DU N 48 VT B U A 25 22 W R A 3w/ DU T A b R 28 A2 S AR R 5 BT, R
611130)

i E BEAMMRNANABEXANZESRAEEZN ZTIEME, FTINRNE & Xy
TR EESHBEEAEEE X L, UF R R AL RAGEERESRANE B X
BRI ML, T 2015 FEF(T—9 A)HRT HMEk oM 5 EFRFMEEREW, N EXR
NFHRE B E N 182.8 A« hm™, F B AR £ A B F % v R X F E, R YA AR
(328.6 /> « hm™) >4t [ 38 2 A4 (160.0 A « hm™) > A #k (125.0 /> « hm™) > [ #+ 4 (81.5
A« hm ™) > AR (66.7 4~ - hm™). Mann-Whitney U Test £ £ 5 4 44 & BH | /N AL 2 2K A% B A
W AR AE AT FAAME FAAFE HEMEEE BATE BAREEE EXK
HEHEERTEREH, AABDFRAENBELAFRBNEERN T, AHERK
(44.8%) , ok 2B K E F(23.2%) FEENFF(13.9%). 3L & ERAMAB LA H LB /NA
BRFAR A, QAR EEZE A E RN .

KR wEAAM, DX, ME XA RARSA; AR

Small mammals burrow selection and habitat characteristics in an alpine forest of eastern Ti-
bet Plateau, China. FU Chang-kun, YANG Wan-qin, ZHANG Jian, XU Zhen-feng, TAN Bo,
WU Fu-zhong* ( Sichuan Province Key Laboratory of Ecological Forestry Engineering/Collaborative
Innovation Center of Ecological Security in the Upper Reaches of Yangtze River in Sichuan Province/
Institute of Ecology & Forestry, Sichuan Agricultural University, Chengdu 611130, China).

Abstract; The burrows of small mammals are one of the obvious landscapes in the forest floor, and
play important roles in understanding the distribution patterns of small mammals and their ecological
functions in the high-frigid regions. Therefore, the burrow selection and habitat characteristics of
small mammals were investigated in an alpine forest of eastern Tibet Plateau from July to September
in 2015. The results indicated that the average density of small mammals burrow was 182.8 en-
trances per hectare. Forest vegetation had significant effects on burrow entrances density, which
showed the order of coniferous vegetation (328.6 burrow entrances per hectare) > broad-leaved and
coniferous mixed vegetation ( 160.0 burrow entrances per hectare) > shrubbery (125.0 burrow en-
trances per hectare) > broad-leaved vegetation (81.5 burrow entrances per hectare) > bamboo ve-
getation (66.7 burrow entrances per hectare ). Mann-Whitney U Test and PCA analysis displayed
that the arbor canopy, arbor height, arbor DBH, arbor density, ground-plant cover, fallen log
cover, fallen log density and shrub height in the small mammals utilized habitat plots were signifi-
cantly higher than those in other habitat plots (P<0.05). Compared with other factors, arbor was
the primary factor in dominating the selection of small mammal burrows, showing the contribution
rate with 44.8%. The following dominant factors were fallen log and shrub, with the contribution
rates being 23.2% and 13.9% , respectively. In summary, there were numerous small mammal bur-
rows in the alpine forest floor, which were primarily dominated by vegetation and fallen logs.

Key words: alpine forest; small mammals; vegetation; burrow distribution; habitat characteristics.
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NI B AR O AR OPK AR 2 AR G Y R4 AR
S AT LAESE IR RS A U AR R e AR
MREHT W BRI A BE B 30 25 AR S R G A Pl
B AR BRI, RN 2 2 DA st 3
IR R IR 7 A 3 AT BT O 1) )
FHOGT™ . FEARA TR AR AR b /N 20 14 ] o e 4 K%
FCAESERRAE X 1 il /N SRR oA 3 3 B AR S
IRE RAT E 2 2 O

ISR RRE X 88 2T 73 A7 A SR B BE 58I
NSRRI 0 A T B IO AT S M Y 45 R R, I
SREPIREE I 3 AR R — B A REVR
{18 PR 2 TR A5 AR 6T /N R 5 2K 1R 5 A1 PR 52 i i B A
I AT i FE RN HE B [ ARERE LA 1, R
NI EEZISIA 5 o3 A B BT K AT AT A — e, K
IR e W S Yy e S R R
IO BRI, R FEARAR X S B R B o B K
TR AR S I A A MUK | A
[ MR R /N 2R i A B e, SR T R S B
A BRI, 765 FE AR AR A /N L B 2K 7T
A8 73 A R S H: T B I A SRR AN W, A BE ST

TR 5 AR G v T RRARAR B A DX I A 1Y
PSR K IR R A W) 20 B 1k B 30 O i A 9 3 o AR
JRETIST T 2 3 ) R A 2 A
ARMRTSR BT W TR 2R 32 3 )32 SR R,
/NI RIS BRI ) 5 FR b ik
ZAHRARMIFTE , X I A /N BB 2R A JIR] o e 6 B A B
TEABIFTE R R UL AR . AR SC LA s i 2R ¢ L TR
FERMAZS RGN LB O R 5 LU LB AR
B RGEMHI I NV & A A AR B R Y
O A 5 HEBERAE 8 6 R A S5 AR B AT S
IR AR/ N I it ] O A S e R R
WA PR DU R i ZE AR MR A A R G R K 2
FEPE PRI SR LA R

1 ARMREHARTGE

1.1 R IXAHEN

v LU BRAR AL 285 2R G0 5 LIS sl 457 1 DU 1 45 BrT 401
JHOBEIE R B 6 M 38 B R (31°14'—31°19” N,
102°53'—102°57" E) , #§4k 2458 ~4619 m, Hi kb Wt
LU IXC Ja 7 8 e i 2 % 55 0 ) 1 A b vy s Y 2 )1 |
BB e F SRR X AR 0 X ek 22 3% X AR
HjiE2~4 C,7 AR R 23.7 €1 H & ARA
TRATIK-18.1 °C AFYRE M & 850 mm. B 7% X 3811 3=
SRR B B T AR 25 3 00 O < B R AR B TR

AR EFIERR s LLRE AT B S A AT AR R R R
AR TEAR)E FEA IRV K2 (Abies faxoniana) £1.
#e ( Betula albosinensis) . 77 i #1 ( Sabina saltuaria)
4 KR MR 57 A Salix paraplesia) il
s (Rosa sweginzowii) | f= L1 ¥ B ( Rhododendron
lapponicum) VP #E ( Hippophae rhamnoides) Z1.7E LMk
(Sorbus rufopilosa ) . §i| A Bk ( Berberis sargentiana)
SRR Y EEA 5 (Festuca ovina) 1% Bk
( Cystopteris fragilis) & W #J& ( Cacalia spp.) 5L B
J& ( Carex spp.) MV ELJ& ( Cyperus spp.) 2 1253) X I
I3 R R s /NS 2 T R A 2R Ry
EYIFRFRT D KBk BR ( Eozapus setchuanus) Wi
S ( Sicista concolor) | I P8 K B i) ( Soriculus hypsi-
bius) ; B AL JE F LU B 2 )& ( Ochotona ) 1 48 K J&
( Eothenomys ) TS R O 32 F , 4n il B %2 ( Ochotona
thibetana ) . JK F % ( Ochotona roylei ) . Vi Fg 2% K
( Eothenomys custos) "**'.

L2 gt

AR /NP S (R G 5, L AR B 2 B e AH DB
FEITIEP AR KR SE PR OO, B E 10 A4
A BEARRE AR & T ARAR A (% ,10 mx10 m (N2
TR b JE MR X b T Y B o H) TR R M AR
(DBH,cm, KA HNTRARZ) 1.3 m =54k i g 1213
18) AR (m, KT T A B8 Fr
ARERE(BE - 100 m™, K A Fe AR ) R G
JE (Yo , A Ty v v A TG FR o R b TR BRI L o)
RIS (m , RAEIT N EAR R B AP A0H) EAR S B
(Bk « 100 m™, KHEJy N HEARHCE ) | b e Ml o o 8
(% ,FEDRFETTH 5 4> 2 mx2 m /METT N A R
B H BN ) BRI (%, R
FETT B 5 52 T AR o A b T AR R 43 L) L fBIR
(IR - 100 m™?  RFEJT NBIAREE ).

2015 4F = % (7—9 H ), 1EBF 5T X Sk M VEF 35
2700 m #] 3600 m ¥ & 9 FFELL, A 5 Y M AR A K
T 4G AR 2000 m, A 45 20 A~ CRHAR A 1R 0
100 m) , FELEIR] FE K F 1000 m. 76 A FE 2 Pt A
WA 10 mx10 m KEET5, #5 T8RRI o Al
DO E A 1A 2 mx2 m /REDT 2 A RRE Dy
BT ARAR I B T RS B TR A TR R
JE ABIR R BE B BE R WS E R 5 B MER Yy
1 TEARE R JE R B — A D E BT /N
ST PR (LA TE A 3 AN A i Y
IEAI 1) A3 L e 4 ) P A A = < TR A 8
ficf - PR AR Y] BE IR 1) AT BT T B A7 Y BOAE )
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2 HUERE U K250 (Mann-Whitney U test) 7715 HE#E
/NFYEELISA D R 1Y) 32 EEAR B R >R T = L3
BriZ (PCA) $2 Ht 23t STk AR T 8055 T 70% H9 4E
Be 780 5 R ] 2 o0 2t [l 93k o0 Ay AR B AR
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2 ERE5SH
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M AR S5 IR 1 LR
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IR BIARB 36 FEALY R 3 KT AR
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Table 1 Habitat variables in utilized plots and random
plots of small mammals in an alpine forest ( mean+SE)
Ak JERIEREE  WEERSR P
Variable Random plots ~ Utilized plots

(n= 69) (n=111)
TRAMBIA 17.6£2.7 37327 <0.001*
Arbor canopy (%)
TR 8.11.8 11.4:07  <0.001*
Arbor height (m)
T AR H#E 11.921.6 203:1.3  <0.001*
Arbor DBH (c¢m)
PAREE 2.5£0.4 4.6+0.4 0.001
Arbor density ( plants - 100 m™2)
MEARTE 33.4+3.4 39.6+2.7 0.067
Shrub canopy (%)
A 1.7+0.2 2.420.2 0.040 *
Shrub height (m)
MR 10.5£1.5 9.9:1.0 0.083
Shrub density (plants + 100 m™?)
R 20.0£2.8 39.4£3.3  <0.001"
Ground-plant cover (%)
AR 6 0.7£0.3 7612 <0.001*
Fallen log cover (%)
Bk 0.4+0.1 29+04  <0.001*

Fallen log density ( trees « 100 m™2)

2.2 e AR G FE AR N R S A B R
F RS AT

TR TEE SRR (£ 2) , 1 3 D HFFIEE Y
FRTTHRAIE 81.9% , g I W /NI A BERRAIE . 2
— E MM RFIE(E A 4.48 , %F 22 S TRk Rk 44.8%,
H AP TRAARA B T AR TeA = TR AR FE 1)
AT R Bh e 0 A X8, 43 50 0.898,0.855
0.818F1 0.738. 55 — F Wi/ M RFIE(E R 2.32, TR R
Ik 23.2% , HoAr gy 2 B0 3o K B9 AR R R OR
BREE(0.728) FEIAR % BE (0.702) .55 = FE W51y
FEHEAE N 1.39, BTHRFEN 13.9% , Horbddi iy 22 5046 %)
R R AR R EA R L (0.594)  HbF A 1l 7 25 7
(0.565) FIHE A5 (0.445) .
2.3 AEBERREAR ST/ INRLE S 1 5% B Y 52

AU AT ETE AR 1.8 hm?, #3307
FRECH 329 4, 3493 O 4 182.8 4> - hm ™2,
Hrp e A ARAL IR O BEOR[R] (3R 3) , BRI AR
328.6 1 + hm™>, & RS AR S 160.0 4> + hm ™2, i@
HFRH 81.5 4 « hm ™ JEARM M 125.0 4~ « hm ™ AT
A 66.7 A4~ + hm ™. X 55 FE€ TR AR/ IN Y 428 1 3 7T
) 71958 B 5104 A2 SRR AR B E A7 2 ook v [m1 1

R2 BEFNMEEXAEEMEFHETRENEES
25

Table 2 Rotated component matrix showing loading coeffi-
cients of habitat variables of small mammals in an alpine
forest

AR F 43 Principal component
Variable 1 2 3
TeARK & 0.818 -0.170 0.417
Arbor height

RS 0.898 0.033 0.303
Arbor canopy

TrA M 1% 0.855 0.115 0.269
Arbor DBH

TR E 0.738 -0.311 0.255
Arbor density

HEAY -0.441 0.584 0.445
Shrub height

N -0.576 0.606 0.300
Shrub canopy

HEA R -0.628 0.290 0.594
Shrub density

SR 0.269 0.605  -0.565
Ground-plant cover

BIAR% & 0.608 0.702  -0.128
Fallen log density

BIARHE = 0.604 0.728  -0.100
Fallen log cover

TIHRR 44.8 23.2 13.9
Contribution rate (%)

Fit iR 44.8 68.0 81.9

Cumulative contribution rate (%)

# P<0.05. T [f] The same below.
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Table 3 Burrow entrance number in different vegetation
types

A BEER W R

Vegetation type Quadrat Burrow Average
area entrances density

(hm?) (ind + hm™2)

LR 0.56 184 328.6

Coniferous forest

RIS 0.60 96 160.0

Coniferous broad-leaved mixed forest

i P A 0.27 22 81.5

Broad-leaved forest

HEAH 0.04 5 125.0

Shrubbery

(KN 0.33 2 66.7

Bamboo forest

At Total 1.80 329 182.8

*4 AOTESHEEMBTETEMEIEAST
Table 4 Multiple linear regression of habitat variables on
number of burrow entrances

TiH E[ 7RIS ¢ PRIk oLy P
ltem Unstandardized 2R I-test

B #ifEiR#% SE Standardized
R 0.029  0.398 - 0.072  0.943
Constant
HhFA a1 0.036  0.004 0.589 8.659  <0.001*
Ground-plant cover
TR 0217 0.036 0.473 6.073  <0.001*
Arbor density
TR 0.013 0.006 0.177 2272 0.025%
Shrub canopy
* P<0.05.

AL R (3 4) I 185 B a7 b KA 26 BE TR
A BRI T 3 AR i 1 . 3 52 ) ( P<0.05) .

30 #

S AL S R -5 MR O B A e i 25
AR R X 3 52 20 BB B 2 e T LR A
Va0 e XA b A B RE b S AR A R Y
T ARRBIAIE TR IRARM AR v AR B 3%
PR B 25 S W 35, 3 OTE R R FE AT 835 10
DX, 2 /NI B 2J M Rl A 7 i R 5 e T
RO WL 09 43 A RRAE AR JR) SZ A B 7 45 14
2 AR 18 Sl 5 R W gy 7 M DX/ L R ) 2 25
57, A S RGURGE T S 32 W g 5 Ml o
SN /N B DX R A AR R T O 4 | S T
HOR A 25 R G Re s Ve AU R v P 2 2 T R
23 S5 2 2 I IE AR AR AR AR 2 R G INARE , 4K
PUANFET AR RE J0 B3 > FERRR /N 2 Ml
W THMRENAESRG, #t— ULl T /NS
FOPTAE ARSI P AR A S R G
T, /INEL B AR 7 A 22 Xt R T 4

B A1 B S, [R5 0 v FE AR SR T
T AT A F s 1 3 8 T B TR
3K 81.9%. 55— F WA FRAE 32 28 S it 1 7 S
IRG R FERRM/ N S o B b TR A I REAE
HOE SCH TR F7 4568 1, 05 IXEU/NE R
R T R PR TAABIAE K[ (37.322.7) %] .
TeARMFEER[ (20.321.3) em |, LA KA —5E 5
[(11.4£0.7) em] FI L[ (4.6£0.4) Fk - 100 m™ ]
) A B AR Ry AT L M. 55— 32 AR AIE S B T /N
G M BRI RRAE , SoE SO BIAR 7 B
SETFSE XN = 2E SRR AR AR 1Y F AR R, /N TR
Kl THRBEEA —EBIARERE (7.6£1.2)% ]l
BIARBREE[ (2.940.4) R + 100 m™ ] A4 2 854 i B
b, 2 F TSR AT DL G R 2% 1 A L 2 )
e 1 FERRAR/ N 5SS T G A B 1 E AL R . 5
= A RAE S /N R B A S A
PRFE , 2 SCOR “HE R AR 7 /N2 1 ik
H—EREARBE](9.921.0)% ] JFEREE] (2.4
0.2) m ] FIHIRAEE G (39.4+3.3) % | 1L 8.5
TR PR SS  IX e ) X gl R K A
BRVEPE Y DR X AR i R ZE R P TR R T
TURR PR (44.8%) , HLUR 2R - (23.2%) Fil
HEROANH T (13.9%) , B 7 AR R 70 DL i FE 7R
MO A B PRR EEE N, 5 H AR R
(R EES S5 1A 5. HE 7 N PR - 78 A [R] 1 X ) 3 ik %
FESERK, PTRBAFAE P T TR R . — & R [R) b X o
TN EEA ], P BOL 4G /N B A 47 2,
IRBE 2 [ AT AR ] [X /N30 B 28 1 ) o 22
PEAN—Z, X DA ) ) FH 5 AN [

) 11 B0 8 A AT D ZRAE /N P A A e ) )
FHBE BT ARSI, B ik e g /N TR g
T 1% B B K (328.6 4~ - hm ™) Ak e /N (66.7
A~ - hm™) |, 2 W T R R AR S i TE AR AR/
P IR AR 18 ) R 3 B A, K 7 W P R 5 B2 B /1.
X[ RIS (19 225 [19] 45 ) T Iy R A DG, /DN 7054 21530 11 %
37 b F A B 6 S T AR S B R, 2R
JEE 119 0 5 I S R R AR R R B B T
AT W 55 S5 1) T v 1 3 ) R A X R A
15y FE R X 5 5 B A ( Ochotona curzoniae ) E8 4235
(R SR A R0 AT BE S B U f W ok IR
e 3I6T AT (A S B T L S M B AT o S
XU A 6 2R 1% ACBIF ST Ak T 1 R IR A AR
MRIK, DAY A2 85 R 3 /INRL B 2R A
TR R R A B, 2B PRI 8 25 55 1 SR R Bl
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