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(3 FEA RGN, 767 810001) (4 PEMEREBIZAER, JE3 100049)

BWE: ASCRAME LM XA RS2 R8 m R RS F# 17 T o0, SEFRTEREREERR
WE KR FREMBE TR, FE. HYMHRERUESTEREBMAETEYEBRN R, EHER L,
HASRERAEY THEENEYEENL., SRR, SERAEE TERN TSR ERAAR, e i
BRBFMH—k., HARSSMHY L, DB TREEEYHEL;, FTAMB R TEERERIRR, 43k
BEAhTERRSL, TN 29.00 £17.09 hm', HRCHEBBME A, THEERRTFIYN 16.33 £9.50
A/ho’, BEE AP TEMRRD, FHH 12.67 £6.66 1~/ hm®, FEF SRR, 5 MB KM TRHER 37 #
YA, HP 10 g fkEE3 UL, MERBREMEBEY SEBRKMLE, 451H8 23.6% f
19.1% . AT EHEHLUMESITEREH, BRE 2 NTEEN, KA TEEEMLUSEERES, BRI
MEAANTHEBEZE, H0.9070, HEMERER, TERIFIERYARSSERALEBZEMEEARZE
EREMIEMHRX (r=0.7323, df =6, P<0.05), IERBERKXY, SRR ALXERBEMBENNTESE, 7
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Caching selection by plateau pika and its biological significance
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Abstract: The study analyzed the placing of haypiles, the quantities of haypiles, and the plant species composition of hay-
piles in different habitats, and compared the relation between haypiles and habitats and food items in winter by observation-
al and sampling methods. The results showed that pikas adopted a special way in which haypiles were placed on Lamiophlo-
mis rotata or on Oxytropis kansuensis to protect them from rotting. The haypile quantities were different in three kinds of
habitats. The mean was 29. 00 £ 17. 09 unit/ha in the forbs meadow, 16. 33 +9. 50 unit/ha in the Elymus nutans meadow,
and 12. 67 +6. 66 unit/ha in the Kobresia humilis meadow. The 5 largest haypiles included 37 plant species in the Kobresia
humilis meadow. Preference indices were above 3 for 10 plant species, and the highest proportion for plant species were
Oxytropis kansuensis (23. 6% ) and Ajania khartensis (19. 1% ). The similarity analysis results showed that, except for the
second haypiles, the similarity coefficients between the different haypiles were high. The correlation analysis for plant spe-
cies composition was positive and significant {r =0. 7323, df =6, P <0.05). The enclosed haypiles were not consumed
by pikas. Based on these results, we explained the biological significance of caching haypiles by pikas, and we think that
pikas collected haypiles as a hedge against an unpredictable food shortage in winter.

Key words: Caching; Haypiles; Habitat; Plateau pika ( Ochotona curzoniae)
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FIAEIEE, 1997), B, s h2E
KPR R IR R — R EE AR, B
JUEE, TEXTmGte st h 238, sh I giT
A EWB S RRE RN R, ITERRLER
RN S B BEA BT AR, R — % HiE NP
PR (BhICEIAE, 1982; FREFLE, 2004),
IS, ShYIEEAT ot HoM A B EEE
A (KB, 1994), EREEDRS, SYNEY
BRI FIAT A AT BEXT Y A I RE T B A — T
YEf (Aho et al. , 1998)

V203 AR T R A IR JE ) A R B A
( Ochotona curzoniae) , REAFA B4 TE
BRZBNENIEENRE (E¥2 S, 1988;
TKHEER S, 2005; ZEICHEFISKIESR, 2006) , 4R,
ELERIBT T, (RS (2005) Xl R A
BIXEAT AT THIEF5E, WiXTFRAELER
s Z AR B LT R SRS FaYZ
HRRBEBRZEAREMIIR . A SCR AWML
BOTHE, 00T T =R RIS R B o s IR RS
FAT R R TERERSGE . AERMRAN, FHETT
FHRESLEFREYHBRZEHXR, KEEITS
[ RS W 3 L,

1 MRFaTr &

L1 WX 8 R

o X AL T 1A g ik B IR MBI B R
REMEWTES, HILAIE K 34°17" ~34°25'N,
100°26" ~ 100°43'E, SFEH#R4 120 m, % H1 X S,
& BA MAN S IR KRR SRR, LB A IIE
Z45r, NARBEZH, vEEK, TREER, B
FRE . WBEMAY, FRER/D, MHRZER
K, EFELLEXNSTHEY, FHRKENR 420 ~
560 mm, ZLEFEG6~10 A (EKES, 2004;
ERAEE, 2004),

HPCRAIFEE L0, Kb EnEa bk
B, NZBX FTENLERY), FERAHEYF S
BEE R (Kobresia humilis), FEWFEEMAEFE L
BE (Kobresia pygmaea), —#Ek BB ( Scirpus
distigmaticus) . TEFEPG W EL ( Elymus nutans) . B
PR (Poa annual) , KEHEFE (Prilagrostis con-
cinna) . B EH ( Carex moorcraftii) . 4 8L W%
(Ajania khartensis) . 55/ k435 ( Leontopodium pu-
sillum) . SR B (Lagotis beachystachya) %,
THERR s LS s IEAE A L, LR

BHERBHHWANEEEFEE (FEHE,
2003) ,
1.2 HEHIRE

I F 2005 6 A, 4R T 2005410 A,
SCEOREHE R B AL B SR IR M DI B 15 km A120 km4t,
BB =R R s R B e S 2 R . 43 RS
HEE (A): REFEYNREE, KIEBF A
TAEL R RHEERESE (Potentilla anserine) ,
MAaHRE, BEEHERSE (B): REMEY R
BT, WILAFEY R E M /NS
;O REERR (C): MAMEYANEERTE,
WIRBFEY P ERE AT EMEFTES (Ligularia
virgaurea) , K, Wi E M A SH 8 # C MH¥E
2km, WIS B HERGE M A8 km, HiEH B B
A C 10 km, ## 5 #iFE K /N4> B K6 hm?,
8 hm® 120 hm®, %X HTE AR EH T IF R, =fb
A2 s T BR G Ry — el
1.3 TREERE, HYRHEHER

F 2005 5 8 AT A, fFERRIZEAEME A,
it 3 Perfsh N (BEsR/NR100 m x 100 m) &
ERAFTFERENHE, o RERAET R
MY ER T EERE, R EES N BORR TR
WHELR=E (B A), FEBEHTEANEY
B, METFRE, F200549 A, AAELS m, JE
1 mx1 m, BEEERO0 cn N IMEE T
6 NTEHE - (FEREEH B 1 kmf93 & ERHRA
), UBHIE4E3 FEEMRE, WALERET
B, [FEtpRic T 58 E S0 m P B I R AR A 3K
W30 4, FFREL AUEMEANTERER
BHER, U4 FsRRARERE TR,

200547 ~9 H, EARXEWHEHAN, RH
B 72 00 5 155 T R R N B A 00 (W A G AR R A
b, IF4rBIZE 11 AFIBAE 1 B, 3 A4 A
N ERR R, BIRENEY, KRB
MEFLMELZRYAR, HEFERXES
(2009) ,
1.4 BWHLIH 047

TEREEPAREYEESRUERE T KM
BOEBIEME A HE SRR i TRARE
&, ERESK=10%, I %-HER, EEASH
bR 5% ~10%, T K HRER, ERBFILH
1% ~5%, IVARER, EEESLAKT 1%
(B HERFIE R, 1987),

ANTE) = A 4 4R AR B R A DL M R 2K
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(H0m9 1966) ﬁm, i‘[‘%/[-\\ﬁﬂg: B‘Eo
Ry =2 (%, +y,)In(x; +y,) - 2 (x,Inx;) - 2 (y;
2 %R

Iny,)/[(X+Y)In(X+Y) —XInX - YInY]

A, 2 05 PR Y TE — G B He P9 B A X A5
BESAMR, vy 58 | FEYTES —WE N A
SHPES AR X= S, Y=y, :

KRAMES SN TREETEAYAR . RE
BAXIEHEY LML EE AR =& ZRH#HTH

21 FEEMR IR N |
ESHRFRRE ST, JER%E 174 AF
B (R1), B, REEEATRE, FH29
A, BREBEREEARY, FH16.3 4 h’,
BHEEETRY, T 1267 A/hm,

®1 FRXBHBBHTFEENE
Table 1 The number of haypiles in different habitats

B 1 (/2480
Sample 1 (unit/ha)

B2 (A/2AHD
' Sample 2 (unit/ha)

BEH 3 (A/AH)
Sample 3 (unit/ha)

FHE (A2
mean = SD (unit/ha)

R E B Y ) Kobresia humulis 5
FEFEP B ELE G Elymus nutans 16
2L B i fa] Forbs 27

16 17 12. 67 6. 66
7 26 16.33 £9.50
13 47 29.00 +17. 09

FERELES, BRITEHEFER AN EEDTE
B EHER, BHETEARRT A SEAREKH
MY E (B 1) 8 A R SR E B A8 Y 2 5
BTk, REHAMERBEEAL, WOHT
AN XF R SRR RO B T, A5
WK S M TREMERH4ANEEETHE (B2),

Bl CETHm—k BT EE
Fig. 1 Haypiles placed on the Lamiophlomis otate

2.2 THEAERES SHEYFNIA R

PR RE RSB T . HiR—FH
B — WY —aF — PR E %
WY, 2R T —RERE, MER. EAR
KA S P IEZ B 174 TR, AR
N, REZREFEAMFHMHOTE L (MEH A)
WIS TRRK TR, RAKTREETENY
999.4 g (F2), TiR/DEISUA48.7 g, FIERK
MZER. 5 A TEHRBTERIT A2 450.6 g, BIF

FEGTHHY 174 AT RMEF, HbH 31 A EERE
Fah—kit b, MYHESBIHELE; 17 4 BE
FTREA L, JLPERABENEY; EREERT
HuTE, BT bR R A BN R R — R
BEE B M — R BT, T B M A YR SR AT
PIE S

B2 BRMTER
Fig.2 The bigger haypiles

37 MY, 2B 20 831 B, HTFHRKXEAEG6 ~
9 AR EERE, LTREENHEYERST
ZREREMELIHA, BCEERCAATIRGY, HEE
d R 17.0% , R 2 WEH, 737 #ARG
B, HRBE s G sk, 45
M E R 23.6% F119. 1% ., BEEERFERF
(1987) XIHHY B E R0 mbndE, & Bt
XWAEDNETERN TR (>10%); XERE
Prg R, KA, . BFET 4 MBI
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BRSHANE (5% ~10%); BAAFBAN  (0.1% ~1%), 1THAEVE (<0.1%),
EHFERNME (1% ~5%), 10 #H V&

%2 BEEFEATEEEWARSEEE

Table 2 Composition and preference in haypiles in the Kobresia humilis meadow

i Famt FRm  Faes  Fame  rams 8 CD aa ) THER
Plant species Haypiles 1 Haypiles 2  Haypiles 3 Haypiles 4 Haypiles 5 . Percentage
weight (g) preference

H AT, Oxytropis kansuensis 60.22  104.16  253.25 93.30 66. 46 577.39 23.6 I
BT 35 Ajania khartensis 154. 46 0. 68 171. 66 103. 29 37.51 467. 60 19.1 I
EFEHR AL Elymus nutans 7.04 0.00 58. 80 68. 59 5.97 140. 40 5.7 I
WHEE Ligularia virgaurea 42.19 0.00 115. 50 40.52 0.00 198.21 8.1 I
BE N Aconitum pendulum 49. 16 0.53 51.21 18. 09 9.73 128.72 5.3 I
KX BA Ligusticum thomsonii 6.54 0.00 105. 96 43.73 10.23 166. 46 6.8 I
W% BT Lagotis beachystachya 4.54 0.00 24.00 1.44 15.27 45.25 1.9 I
I EIAEE Thalictrum rutifolium 20. 12 0.00 6.49 2.98 0.04 29. 63 1.2 ]
K¥FH Artemisia sieversiana 4.98 0.00 39. 36 36. 60 4.73 85. 67 3.5 I
414k 54 B4 Lonicera rupicola 6.99 0. 00 0.00 42.95 19.35 69. 29 2.8 il
SR B Kobresia humilis 11. 11 0. 00 0.00 2.56 0.00 13.67 0.6 1\
TR SLBEEE Scirpus distigmaticus 3.08 0.00 0.37 0.00 0.00 3.45 0.1 v
B#K Poa sp. 16.90 2.26 0.00 0.00 0.00 19. 16 0.8 v
55/h kK G EL Leontopodium pusillum 0. 40 0.00 4.93 4.89 0.13 10. 35 0.4 I\
H.AFEH Anaphalis lactea 3.61 0.06 0. 47 0. 45 0.00 4.59 0.2 v
Hi#lt &4 # Pedicularis kansuensis 0.47 0.00 19. 83 3.03 0.00 23.33 1.0 v
BT Astragalus chilienshanensis 0.00 0.00 1:61 3.18 0.00 4.79 0.2 i
ZNEPE K Potentilla multifida 8.32 0.00 3.22 3.30 0.74 15.58 0.6 I\
¥ EZ I8 Gentiana veitchiorum 0.00 0.00 9. 67 0.00 0.00 9. 67 0.4 v
BB E Ajuga lupulina 2.26 0.00 0.00 2.31 0.00 4.57 0.2 v
W I B S Oxytropis glabra 0.00 0.00 1.42 0.32 0.00 1.74 0.1 Vv
KEMIHFE Pilagrostis concinna 0.01 0.00 0.00 0.00 0.00 0.01 0.0 v
FRAEFL Gentiana straminea 0.15 0.00 0.00 0.12 0.00 0.27 0.01 v
Z=Rk#HEFEEE Parnassia trinervis 0.00 0.00 0.59 0.14 0.03 0.76 0.03 A%
Pa{AFI 3 Polygonum sibiricum 0. 00 0. 00 0.00 0.00 0.17 0.17 0.01 \"
HHEY Arenaria roborowskii 0. 00 0. 00 0.39 0.19 0.00 0.58 0.02 v
M JERH Gentiana squarrosa 0.00 0. 00 0.00 0.05 0.00 0.05 0.0 v
VORI FLBL Microula tibetica 0.00 0.00 0.00 2.05 0.00 2.05 0.1 \
B 53 Aconitum gymnaadrum 0.00 0. 00 1.29 0. 00 0.00 1.29 0.1 A"
B BEY Draba lanceolata 0.00 0.00 0.01 0. 00 0.00 0.01 0.0 \Y%
BIFR AL Heterpappus crenatifolius 0.00 0.00 0.00 1.90 0.00 1.90 0.1 \%
B K& Euphorbia kansuensis 0.00 0.00 0.00 1. 81 0.00 1.81 0.1 \'
FIPLRE Galium verum 0. 00 0. 00 0. 39 0.03 0.09 0.51 0.02 v
¥4 5L Koeleria cristata 0.00 0.00 1.12 0. 00 0.00 1.12 0.1 \%
BB Aster flaccidus 0.00 0.00 0. 65 0.00 0.00 0.65 0.03 v
Rhid 4t Lomatogonium carinthiacum 0.00 0.00 0.15 1.92 0. 06 2.13 0.1 v
L R# Przewalskia tangutica 0.00 0.00 0.00 0.00 0.67 0.67 0.03 \%
ZRAFR5I Unidentified plant species 155.72 41. 00 127. 05 67.21 26. 14 417. 12 17.0

41t Total 558.27 148. 69 999. 39 546.95 197.32 2450. 60 100.0

BRERANEEYH RN - TERE, BEAHBKMEXXR (r=0.7716, df =3, P>
XETRERANKPMEEER, MEHEYRHE  0.05), ARTEEZEAEYFAE & AL
ARBAT LA, Kb, FHE4BYHEE HEMTFERER (R3), RE2ATEESHE
%, 27 F, HhTEE3, BYMHECH 25  TERZREMEUERBERS, HETRMEZ M
B, TREME? TERD, MOREGELD, U85 UERBCOER, Hi, THHE3 M4 EYHRER
Fho (HAEAMTEEREN, FRMEQINSHEYF V0L, MUEREGAT 0.9070,
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x3 TEFEMEMARBES R
Table 3  Similarity coefficient analysis of plant composition between different haypiles
TR THRHE1 THIHE2 THMES CT RO 4 THES
Haypiles Haypiles 1 Haypiles 2 Haypiles 3 Haypiles 4 Haypiles 5
FEiHE 1 Haypiles 1 1
TFEHE 2 Haypiles 2 0. 5562 1
FEiHE 3 Haypiles 3 0.8217 0. 6048 1
FEiHE 4 Haypiles 4 0. 8107 0.5130 0. 9070 1
FEEHE S Haypiles 5 0. 7669 0. 6823 0. 8416 0. 8516 1

2.3 TEREFEANAHSHERRLEZEYH
BUHIRFR

RIR RN T H IR R, RN
WA TR, EMRT SR 37 MY, Kk
YIS ARG, WA R AL TEaiE
Yy, Wik, RTET 7T EHESXIERY) &R R
AXFRYZEMRFE (F4), RO THEAE L
FRERAE3 KL LM 8 FEWIEEST TR (R
5), HTUEAEBLNETRENMEDEREA
TE5% B R AR AT AT T Y H R

SXIFEEY AR R, XEAEYE ARS8 A
Rl —FEHEHE, £ TEEYMAHRKRARE—H
11 8.1 8.3 M4 ARINAEIE. SrgR
B, TEEFEERYHS S RF S XIEEY A
VIR &R AL EFBERYAH R LR B3 KIE
F% (r=0.7717, r=0.8135, df =6, P <0.05),
FH, NEREYEY RS RS RRLEFE
BYARLE 2B ENIEML (r=0.8388, df =
6, P<0.05),

:4 FEEEADPTERTIEEWAR. NEEYEMIANEYRES L RESTERWHAN

Table 4 The biomass percentages of plant species, plants harvested by pikas, the relative frequency of plants

harvested by pikas and the main food items in winter in Kobresia humilis meadow

TEROFEEZEEWAR(%) XBEEYRIH (%) NFHEYHXTBR (%)

Biomass percentages of The relative frequency of

LETEIYWHBR (%)
The main food items

Biomass percentages of

plant species in haypiles plants harvested by pikas plants harvested by pikas for pikas in winter

H# B E Oxytropis kansuensis 23.6 17.1 13.3 11.3
HET% Ajania khartensis 19.1 45.5 15.7 16.2
TR Elymus nutans 5.7 9.0 21.6 5.5
BLARNERR Aconitum pendulum 5.3 0.6 0.2 3.9
KEEFA Ligusticum thomsonii 6.8 0.4 1.2 7.5
SRR E Lagotis beachystachya 1.9 0.8 55 2.4
FEFM BN Thalictrum rutifolium 1.2 0.3 0.4 2.4
KK Artemisia sieversiana 3.5 1.3 0.9 9.7
®5 TERIEARSUNEHHNRRLEAMNELIH
Table 5 Correlation analysis of plant composition between haypiles, plants harvested and food items in winter
A B C D

A 1

B 0.7717~ 1

C 0. 5498 0. 6399 1

D 0.8135" 0.8388 " 0.4371 1

* RRMRBE. A: TROE; B XNFHEYWEWRLEG,; C MNEEYWMARNIK; D: RASFEZIWAR.

* denotes significant correlation. A denotes biomass percentages of plant species in haypiles, B is biomass percentages of plants harvested by pikas,

C is the relative frequency of plants harvested by pikas, and D is the main food items for pikas in winter.

2.4 TEMERIFANE N T RN

AT I

Sk, BATWHIFREHEST T A, BhTRERR

FRBEBEATFEYSAY  WRERESR, FEREEMEER, HWE—
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Z, R E R R R A AR, Fi, X
X T R P A = AN IR TR, AR T
BHRRLZAN B, NEFENERKEMY, U
R GERAREY N, HOEETH, F
WHEEREL S00 giith, FFAE T —FENEERA
PR R R AN A RENKREAR —-BR
RAFHEY .

2005 49 AEMEH BKIEMET 6 T
TfE b, DUBSRBUGEIIRE, MBAE4 A K
Bt A, PR TERFRERSRERERE,
JE B SR B R T T B e R 24 A4S, AR DK
T 20% .

3 itip
3.1 mEBRMEREIT N

KWILIR, RZ2E IR IRRARTELZERIEHI
AU TR 4R HA BN EY R AT — &
R, ALEEAChERRAERVEITAIFIE
TR, A S F A HAE B 2RI R i A7 —
sy, HWTFRINK, AfsfFREDd, Gii
WA EMARAET R (PEBEEGILS
JEAPIEIE T, 1989 HREF%, 2004), MFA
MR XM ERKE, BRRRAA T
J, HEHRKNRENT RS, HIE—FilmattEr
1Mo

R R R TR AT S R H
FEYHEATRE]D, &5 7 R RN HE A T R Ak e 45
gb, VAT TASSHGE . M. WGERTTLIE
H, SERBENEIREMREZ, IFEXNEIRK
F 4 2 AR S P AR N £ B R AMAEY) . X
B R A AR T R R s B e B, BT
W) E R HLERERNHEY, X 5HM
% (0. cansus) FIIALZ /R (0. daurica) It
B HEAHMALEER (8%, 1982; kil
NI, 1994; ZRiF4E, 2004), HE5 EREEEAF
MR, SERRIET ARMIFHREE, RITA &R
AR 1T 5SHAGFHREE M, REK
WG N R EEMIER RN R TH, HYEAN
BARESEES, MR AERTFRERRENE
Y. MZE9 A, MY AFGEY, MYENEAR
EREK, FHEREFEWN, SYWRERIK,

R R AR ETEEN T EHEY S HATEY
HRABVINEKER, Lo T &R B ARx Frir
BYESE S YHEERRE —E WX R, MR

A BYS ATFEHESD, BREE2 T EMSN, HAT
RO YA AR R, O TR
YRR, B2 N TREBESHRATRAEZH
ZRBKR, TRRSHYBEHAHRN A S HE
Ko FERATHRNS T, TEAEHE 0 B A A4S A
@*&ﬁﬁﬂﬁﬁ%?gﬁ MELL G BOA [R1 2 YA
B#ial TRENZR, X—4eNERENEE,
AT EHREN, RINTEABRSEE AN TE
PR R —, HF R T REERNENEY
hE, MEMEERAAFS/D TEEYIETHE

E, MAEREHEBERE, WEZ HEEHEE,
XL — D7 R T T R HE A2 AL S S 2 [R]
AFEVINBER, METHFRGSE D THEIER
(BhoCEh5E, 1982; KiEJI, 1994),

TRAEAH NS REY, SRERENRENSE
WEMAREERMY), FAXEHRRRERERTINK
BA—, BATAAXEEYHIEERALZIEN
BYRE, MEEREALETANHRY LUK
B ESME s m R RIS R, AR TR
HERAUAAE A L B RYIRIE, 1 HEA RESDT
IERFER M, BRI AT R 2 LA
HEANZXZHEY KPR (Conner, 1983; Dearing,
1997) . XFX—s HEIASIE, TiHE—LH0K
BuEe
3.2 BERATREREMHRETX

FE R AR R R AT S ESEMRER
HEMERRAAIAR, &mEROKRENTEY
B 0T 3R0 FRHE BLA BE R i EEE R . SR
RARX—1T A L] fe R aE KT R, A
B LA R T R R B — R B AL BRI T .
hFEEEVRILE RSB (Ochotona princeps) B k&
B TR A S H B RS EASYEY
PLRE 28 JE 14 (Aho et al. , 1998; Dearing, 1996,
1997) . A lE LT BF 4P MR AT AL 36 R A te v T
FHE AR BRIERE T X SRR IR Y . BE
3 Dearing (1996) 3 3556 % 75 BLlE B X LE 46 9
HEAYW BB EER, AREERTRERETEYH
KRBT, HEAREMm LMY T LIBHITHA4
YA . A R R R i R R T R HERI AL
B LADT R LR = LB %5 i — AP 9 SERTE R
3.3 mEEAES TEENEDFEX

YA B R B e i 1R) FN2s 8] b4 2R A
BYE N ST AN (Andersson and Krebs, 1978
Vander Wall, 1990), X EEAME, HT =%
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L

29 %

(Keddy, 2001 )., Z& 95 ¥ 2% 4k ( Owen-Smith,
2002) . SEEAEHWEXE (Hik, 1995; Morri-
son et al. , 2004) , EYEIFAFHE BB AR FH,
MY R EEERF R AT HREESR
&K (Vander Wall, 1990), 7EELFFHY 26 A . %
# (Ochotonidae) Zh¥rh, EHIIANA 10 F L AHE
AVHFEYRBLHIE, MESERAFACEE
Wo Xt B ARSI ERLNE L BIfAEES
B, He, —fls0Al, REtrrTeiERg
FEMBLRY, NESYHGREZN, THRES
THBAH, EEERET, RELENRERR
', UESYHENUURA T AL ZRY &M
PR T4 ( Krear, 1965; Millar and Zwickel,
1972; Millar, 1974; Conner, 1983), % —FfW &
kR, TEHEEFRALXFNIEZRSY, XS
KXFHRAREEEM (3KiE)Il, 1994; Dearing,
1997) . ZEHFEW I MEE, Hih, AHEHMXY
MBI B ANCRAT Y, HIEREEHKCE 3 ~
41, WA, XMTHNAAHARREY YR
X Wg? Dearing (1997) 3@ i M) & F & HE /Y K/,
T B HEOR R B ) DA RS S8 S5, A dEE R
GEN I TEREHATW EEIYRIE; KiE)
(1994) TEXHEGHBAMRS, KREET AR
FHWNHBBAZXEE, MWRB LR, H
KXFEERB AR TR, L2 LA REERNL
R; HEVE (2004) IR HMNBREEFNT
BHER, INAREHTRERBXNEERY . MR
IR RRE, BIRRAE T TR, FH
HAFERMEY A E, HiHl B Aoy s
HAEBRKBWE, HMRERRYTERE
HYARSAZEYHRAEREWEMERX (R
5), RIFRAEE THEERENZFGYHTL,
BEIMERKEAE R SHAF G, mED TERIFR
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