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Habitat selection by giant pandas and grazing livestock in the
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Abstract : Two methods, the forage ratio selection index and contingency table analysis, were used in 2001
to describe habitat selection of both giant pandas and grazing livestock at the Yele Nature Reserve, located
in the Xiaoxiangling Mountains of Sichuan Province in China’s Southwest. We used the degree, aspect,
position and shape of slope, vegetation type, forest origin, tree height, canopy, shrub height, shrub
coverage and bamboo coverage to characterize habitats of both the giant panda and livestock. The economy
of the area is undeveloped and local people rely heavily on raising grazing livestock, mostly yaks which
consume bamboo stems, leaves and shoots as part of their diet. Qur survey and associated data base

consists of 98 routes and 482 plots and covers an area of about 200 km?. A route was a path encompassing
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a two square kilometer area set within a reserve; along the path, plots were placed every 200 m change in
elevation or change in vegetation. These data enable us to assess the impacts of livestock grazing on the
habitat of the giant panda. By using the {orage ratio selection index, we can estimate impacts on giant
panda populations.

Among the 482 sampling plots in our survey. panda traces. mostly giant panda droppings. were found
at 54 plots and livestock grazing at 159 plois. These giant panda traces as well as grazing livestock were
observed between 2870~ 3900m and 2700~4000m respectively. Forage ratio selection indices suggest that
the giant panda prefers habitats characterized by a convex slope., south aspect. old conifer forests, shrub
coverage of 0~24% ., bamboo coverage above 50% ., and shows no preference for other factors, such as
slope angle. tree, canopy., or shrub height. In contrast, grazing livestock prefer habitats characterized by
either concave or convex slopes. lower slope positions. slope angles less than 20°, shrubs and meadows.,
re-growth forests with 5 to 9m 1all trees, and shows no preference for slope aspect, tree canopy. shrub
height or coverage, and bamboo coverage. Both giant pandas and grazing livestock randomly select the
remaining habitat {actors in the Yele Nature Reserve.

The overlap of certain habitat types by both giant pandas and grazing livestock results in competition
for space and food resources. This overlap is greatest in forests with the same tree canopy and shrub
heights. However. habitat separation does occur as giant pandas prefer to forage in conifer {orests whereas
grazing livestock prefer re-growth forests, which gives us the opportunity to plan and design habitats more
suitable for grazing livestock and to separate these habitats from preferred giant panda habirats. Such a
design should enable both the economically sustainable development of communities and the conservation
of the giant panda.
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1 65 B 354K . 3000~ 3900m 34 B bk . 3900~4500m H S LI MM EEH . ZRPEABBEHEIAX.
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MEE FANAE EALCHREE RASE M TEESEEE T, HUMNRERUAESFELER
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Table I Selection of abiotic factors by both giant pandas and domestic animals

N CE ) BB I

A -F Xy MR Number of the plots ﬂm,ﬁ¥ Number of the f'lﬁﬁ.ﬁ%
Factor Type Nunf.lber of where giant panda EJ}P'!D]TE?UD‘H plots where livestock E).iplmte?tmn
sampling plots imntensity _ intensity
traces occurred grazing occurred
F i Caoncave slope 95 4 M 27 M
3% Convex slope 148 25 H 39 M
Sﬁi(ﬁ ¥ 513 Even slope 140 15 M 44 M
form iﬂé‘ef Concave and 08 10 M . H
X Plain 1 0 1 M
¥ Ridge 21 6 H 8 M
i {vr & Upper 106 17 M 28 M
Slope H#B Middle 170 27 H 39 M
position F#E Lower 144 3 M 73 H
i Valley 41 1 M 11 M
4t North 98 9 M 25 M
7 East 37 4 M 10 M
# 4t Northeast 60 4 M 18 M
Sﬁ;{}rs]e KB Southeast 69 10 M 29 M
aspect A South 67 13 H 17 M
7 West 44 4 M 15 M
ik Northwest 36 1 M 17 M
FI R Southwest 71 9 M 26 M
0~5& 14 1 M 1¢ H
L Y 113 7 M 58 H
i:f; 21~ 30 215 30 M 67 M
) 30~40 115 15 M 24 M
=40 25 1 M 0

3.2 KARTE B BOns 2 AR E IRV B0 26 B R H 28 #F

AR ZAUES . REEREMHSHA AR HREE . EXHRARAEEE, MR EZERMNARE
AR RBEFIEMN IR
3.3 KABHE R BB AROK BT B R R R

MEIMUEHR ENFARE ARGHE . EARE MAZE N FRESTET KBBMTEA
BENNFEEAEE EFMH 0O~24XMBE,MARR 0. 75~1 BT AMBAEEE, KRAHT F&H
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Bk F 50% 1. 5 TR ACKE B TR ARARGR B M B B e £ ESBEOLRI L BB R R AR AR R
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Table 2 Selection of vegetation types and the origin of forests by both giant pandas and domestic animals

: T RN
mahy M P FE 98 2 LR 3
& ¥+ 2 Rl Number of the plots | o Number of the N
Number of _ Exploitation i Exploitation
Factor Type _ where giant panda , _ plots where livestock _ .
sampling plots intensity _ intensity
traces occurred grazing occurred
& MY 203 44 H 46 M
A%k HRREK® 155 8 M 38 M
Vegetation  FHHK® 32 M 17 M
type Pl 64 1 M 32 H
BE® 28 0 26 H
BHER  BREHEHK® 255 43 H 55 L
Origin of forest ¥ 24 HD 199 11 M 78 H

(Deconifer forest.@Conifer-broad-leaf mixed forest,(® Broad-leaved forest,@ Shrubs.® Meadow,®0ld forest.@

re-growth forest

B3 AKMAMERNHAEETFIFA

Table 3 Selection of various factors in forests by both giant pandas and domestic animals

KRBT MO
W& RS = FI A5 R K
A+ xy Number of the plots N Number of the o
Number of , Exploitation ] Exploitation
Factor Type _ where giant panda . , plots where livestock , i
sampling plots intensity . intensity
traces occurred grazing occurred
5~§ 74 16 M 31 H
fiAmE 10~19 234 33 M 62 M
Tree height(m) 20~-29 75 10 M 8 M
=30 7 0
0~0. 24 57 1% M 18 M
i ABRHE  0.25~0. 49 217 25 M &6 M
Canopy 0. 50~0. 74 115 17 M 17 M
0. 75~1 1 0 0
O~1 16 M M
BARE P~2 51 M 18 M
Shrub 2~3 78 7 M 16 M
height (m)  3~.4 201 22 M 64 M
4~5 100 8 M 26 M
0~24 120 16 H 39 M
RARE 25~49 251 20 M 69 M
Shrub 74 0 M 2 M
coverage (%) 20 7 o :
75~ 100 5 M 2 M
0~24 109 4 M 32 M
TrREX 25~49 128 i4 M 35 M
Bamboo ' .\ 74 8 2 H
coverage (%) 8 ) 21 M
75~ 100 17 7 H g M
4 itig

4.1 EAHOaEEFRSHHEEMBIESMIEABRERAEX . ERDPREEREI AR EHYHHEE
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MHFHE S MHMUE. HRBEES KEFCERS A ANLEN 1 M HRERTE.ENEAEENE T
FLEARAN EHENENFRERXGENERELFERNER XFERNZHREYH B ENETF
ERMALESERN HARCNERBHHEAIEDBHOER. AU ENEHREHNBIHNFTRES
BIAABEHE, A EEXRBBEASHARESIN BREFHR IR MR —F THT R BT X/
BRABPRHFAR . KREVISHRENEE Y HRANGETEEMABHNREER BAIRESY
WESHARESEERM MR REERS.

42 BYFVAVSEFEBMGOEREF R XREMMNAREERT TN 20T XBHEEHE
BRI R A E N FEE SR RHR KB R EFERK AR EE 40°LLF A B
KT S0%MAESE. BMXS I HHRAMFERRERY . KREBYCEZRENT 200038, 35 51 H7 &
FIOHFH. RERKT 0C°HKE BRER HAORE AEVGEHEBEEMIL B, FRFAREBHEKXF
S04 . AXAIRGREAMBMENNHAZELR—-B.AEK2HHGAE—EHER. TEHFE
AR — R TEA - " REENNEEMNTERRE. BFRRHXSRERPRKHBEHRR$E
KEERTATHE HEXSE Uk s A X RAXNEMRP R EE ST &, @& E UL 200ke” B HE 4
WRERMKRB BRI BRI ITRE T WA . )63 245 R 5B o) 2 R w8 X5 K AR 5 Xt Ak 5 1 3 3% A1)
Fi 5 1 5 9 B 80 10 3t Ay A7 KRB o) A 3 ) A IR L, KRB SR R ZE B I B EE 3% 33. 0% D 39. 694141,
AXRBEINOKEIBIESNRER T LAMN I 1. 2% AR BRI KA R 400m? TR BRI K
/N 40m?,

4.3 MARKMEBIHIEEFRIXE LR, B K55 588 L AR 38, TR LD 4 B 3 3 0 3R X
—BEEBZ.BTAREEIHNIR AFEEEREAAREELASE-HEBREBENAY EAWHEEMNT
AMBAFHEEBEANAENEANH ., FANERERELEKMNPT . BRLENTHEHTREDIERS . E
REFRILFEN ERTROARBRE ARBANELES, AN LEN L SESEERMANE G EPHEH
HMATKREBEAHES, EXXHEERBHRAREL AR HRK. ZHGARRPRE N H KNS HERE
K AR ERER.MEFTFERERK X T REBE S R B KA. R BZE AR THED
ERGHABR ANEDTRENIBIL N HBEHORF G E, R GR L E L 2800m. AiEFH
B.ENERE FEAFXEETNAORIER. EREAERGHA. BRI IRHE 0 H /S A5, 05 R4
R, ABEHLC . EXMKAHTREEMNHL BB O~24NMEAZE EARTHIKR 2BHITRNL
K Fed KRS RS, AR A KRE MBS, BT 500 E R PT AR AT 4K o 4
K AEBBREREABFT FLEETFEHNEARE. MTFARBAENFAREAFEES, F O
A AARRAMENEFRSTABAEAFABELX, TERVUEBHREFPREIZFREF. HESFX
EHERAEE MEREFANS KEERERA S L BN BAYRBMER ML BKAZIY. BRE
HELFERAKE—CHMAKEGSHKPY, X075~ SRABME T BEFA ER A ZBHABEREY
HERVNEEIN T XGRPEOERMAHEE X

4.4 MHEHHAEIHBRATFTHEEANNELE BREIEXFETASRANEN TR EEDT 2004E8. W
HELEKHTHREERAE. AREFABRT FANEEAENERIIREHORYKRRE  EHT FRGEE
FEFESARE, EXEEXARNHAL BRESFEEANEN. EREARAPHFRERFIHNRYE
B RARAHTEEERNRE, EMEAERNHA LERRER RERKEHRERERQBE. XL
EEHFEHRR, XEXBFERRNE. EXERKRFHMA L, BB EERE S~ 9m HFARE, &
HEQRPREAN—B 5~9m FARABEHMEK SEXER ZARIEHHTHRERX. BEXEREE BG4
REREFEENER, HHEBEMNHFAETERELSETE. HRMKABTHRENRA.

4.5 MAKRENSHBBEMEROEE LB . ENFEEFSRES. N XEHEA TR ZLEILFA, X
FAMABEMEAREXH LA THAREEES . DEPRXAREX EBEFENMEF. ENRTFE—E
MERSUEEMERLXBARKERWEFE L, RIS v bR S TR YR DR, KR
5B IR B BRI A FE X RS R A . RN, MPETLUNRIPR R
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FE 321 O A X MK M (A0 45 20 3 )8 A7 OB R A AL R BRI S H X 2 F BRI FE R .

4.6 MARBSKETESHAMLEREE BREDHNABENEDNRA - EWHEN ABHSHATK
RE $35 10 15 ) A 00 5 40 A 7 47 . [ 0 BT 19k RB2E 4 B RS SR R R R SR SRR A BEMLRLA . B TR R A S
BRI A K — MR PR F R IR SRNMMER T B F A X
FHAMTEEDSBED, RE S %G X8R5 K a5 % 9 KRR B KGR R RN 200893
BELTAERASHIREL o TREFRERAADT 20005 E . KIRBERESHIHAT .
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