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EEMPMETEESHNEEFHXE

KEH  BIE AL

(REBERGARFELEDIIR. BT, 810001

.

ATPHRAEEESEEABERRN ST LK, FREFEULRSHEARTFRRA, BiR
ERA:

HFHEHABEED RS AHETTEK 3893 FAME, sI2FE™HRANEMR 127.07
FAW, AR REEDRARFELERREE (p<0.0D). AEMBRATNBREGSESE
BBEHAMELR p<0.0D. ZHEFLBESETHALASREFHIAXTERR
FREFELERREE (p<0.0D), FHHELHSHSREFHELIHORERABE (p>0.05);
EEHR+HE, GLEEESHREEERBENRMXER (p<0.0D. HEER, TR
MBBAEHE, SERRBREELEREE (p<0.05), KEESRUSFE, THAE
EEAREE. ERTEEENMRBEERKELE=1%4%.

X@A: AERME; BEEE, FHAET

MM ESRAGRENHEXRREERE SETROBA, HITHREET OB
R, BEPAEYERNEEEYERNEEANS (April et al., 1988). & F#& R
(Myospalazx baileyi) JREBRA (Cicetidea) — BRI, H#INIMIE. TERfHT
HAM PO E R B E L, Bl WIELSAFRE RN RE, BRMER.
BEHEEAEYRE, SEEA. EXEKER. SIREAEEEHNELESERIE
CHAER, 1080; FiZWE%, 1982), HE—HENFRR AR X BEH FAYLTH
% CRIEEZ, 1991), HXFX RO FEGEFEN /NN EY ., XFRHIREE
MR, EmEMZER, BHAVEREEDRH, HERKEAREEDIVNTE X
FM (RERE 199D HEBEA ARG YEE, REESRELHAEE, EE T1985~
1995 AE M HME RN EERRO A, MEHEE., BREE., BREL. FRKE. £
ERELSTEAFTHEAEE, FELFLAHERRTHEH AT EEN M
W

« HEARENPHEALEREVHERARES WA,
AL F 1997 F 11 A 13 BE.
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H SR M B A 2
1. EEN AN ERE SRR '

SEEXEERMBHXER. AT EEFATEEANER, B, B, £
W, RREFEHFHSHK. BEMRAERBLERS 95°~103°, Jb4 32°~39°, /A5
Hlr. WFE A, A5 AARE MM B R, A RENE, BE
HEE, ERTHENARERERESE, FPHRBRI—5~8C, KBHARFIHERK,
EHRETAHE, BEX, FEB/N. FTFHEKE 200~800mm, HEXHMERLAE
FEHE, PREBEOES, BEER6770m, BIKEHR 1600m, HEXEBEER. #
EHY., BR,. SERE., REEANREENS, HY s AR m e 2 58w oK
A, HMHEEEEMAFERNASMEEAFNELATMEERBNSHESE., BCLR
MAWELRSFEETHEXSE. EWE, LESE, KARKBEEE.

2. AEF*

BRI ERYABES TN ERENAEZ AR MEREAERTEERMN
FRiFRFEEHITHIT (Burnham et al. , 1980; Davis, 1982). KIABF R 5 = BB K
MAEEFRS, HEFIRHAZHAESEREMBEREANRHESS. SHAERA
T EEITRSEITE, AN CRAENEHRER ., BERRE. R THL&£F4%5F. HEE
wEERFH 9~10 A.

3. MiEgE

A TR 53 R [E] U5 4 AT 32 47 1R D R BRL o A R 0 4R R B AN S5 B DA R R B AR R
BERAXENR, RZERTZ0ME, RRFEHEKE. KL&4. HERESHER
T R R R R E AR,

& R
1 BERBHEEERIGER

AT RETEEN 6 MM A X ETHEILMERE, HER 287 Y. AEKX
FXAEBERMBRNMHEEE LA EHRNERIITE L

HEMR B TR AME., WENE., LEZRESH. AX1ATH, FEER
VA R DR B B 40 A Y B T ARk 381. 93 T b, H R A B P 7E 20.0 R/ AR B, F
SIREMHEBMAMNEAL 127.07 AW EREFEZSWEREZV AR K & ER R
FREEERMEE (Fsom=28.755, p<<0.01), NAFMEK > FIMMHE LR GE 2)
AR, B, RE. ARBXZAIBEERMESEMBREEREES, B, BE
FHXZFATBEER:; ENSHMMEYFEREELR. BELRAER, SHLAER
RERMBMHEEETUNS =TSR, g, B%. AHEBK, SEMRMESEL
F20.0 /A0, ERERMRATFEMN FTEMR, K, BEHXMHEHSEE 10.0~
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200 A/20L ERERBRMBESANRSEERR . B0 X MBS ENT 10.0/440H,
EREMRMBESITHREFSLX.
1 BEBEANEERBENSGNNNEE
Table 1  Distribution and population density of

~ plateau zokor in Qinghai province

X HREE HB AR iR ) 537 R BEEEDEER
R (R/28D i 80) B EH
(77 481>
Region Altitude 7 Vegetation Population The areas of The areas of the damaging
(m) density distribution corps and degenaration
(ind. /hm?®) (10*hm?) (10*hm®)
AR 1800~3200 | RFMPREE | 13.50+1.70 109. 40 31.07
Haidong Cultivated (n=56)
vegetation

and Prairie
Mt | 2800~3500 | MBEGERE | 24.8442.07 44. 80 16.14
Haibei bi-E (n=84)
Alpine meadow

and cultivated

vegetation
EE 3100~3600 | WFEEMMLERE | 15.21+£2.05 41.07 - 14. 67
Hainan Alpine meadow (n=237)

and Prairie

Hilg 3300~3700 [E -3 8 25.7743. 49 65. 33 23.33
Huangnan Alpine meadow (n=29)

E R 3700~4300 | MmEEERARK 6.624+1.13 3073 /

Yushu g (n=25)

Alpine meadow

and cultivated

vegetation
B 3500~4000 HEEME 23.5242.37 117. 60 42.28
Guoluo Alpine meadow (n=56)




=2

densities in different regions

TRABEERMEABETEERREEMER

Table 2 Compare the difference and significance of population

7 5 we | KW | RE Eh
Haidong Hainan Huangnan Guoluo Yushu
i | 4 11.3393 9. 6168 0. 9401 1. 3142 18. 2117
Haibei
MR —1.7224 —12.2794 —10. 0250 6. 8724
Haidong
B 10. 5569 8.3025 8. 5049
Hainan
HHE 2. 2544 19. 1519
Huangnan
RiE 16. 8974
Guoluo

2. BEERMEBHNST. WREEERERFZEANEEXR

HREFERENE, SSRNSRELSHA, SEZBRKARERFRNERE. BIE
MBELEERTER, HLIARESHAEEREE K TE 1.0~2.0m, HEFENE
HiE, HEEMBHAHEEEENIERN. IEAXEBREE. S5, HEEKE, £

KERMTH LI AXEESRERBHHEERNHAELERIITRS.

%3

TRHESENRARNFERESHRERTFHNXR

Table 3 The relationship between the population density of

plateau zokor and some environmental factors

A $E %13 FRAE Lk &g FEEH FEEE
(H /280
Study plot| Latitude | Altitude | Precipitation Vegetation The type of Population
frozen soil density
(m) (mm) ) (ind. /ha. )
E gl 3313 3700 527.2 R FEHHT+ 5.32+1.34
Nanggian I (n=16)
Alpine meadow Seasonal. frozen
and cultivated soil
vegetation.
r £ | 33°22 4200 500. 8 HEEA ZEF L 8.94+1. 89
Chenduo Alpine meadow Perennial frozen (=9
soil
2 i 33°28 3600 764. 1 HEEE FhEKL 23.47+4.16
Jiuzhi Alpine meadow Seasonal frozen (n=15)
soil
i* H| 33°40 3700 542.9 BELEY EHHEEL 31.66+5.01
Dari Alpine meadow Seasonal frozen (n=15)
soil
EEEAL|  34°03 4700 289. 1 REEA ZEEL 0
Bayankela Alpine meadow Perennial frozen (n=3)
mountains soil
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PE:S 0= £ %0 HE AR Lk e i 3 B 8 BT
(R/a80
Study plot| Latitude | Altitude | Precipitation Vegetation The type of Population
frozen soil density
(m) (mm) (ind. /hm?)
2] %| 34°5% 4100 297. 4 LE 3991 EEH L 0
Maduo BELfM (n=3)
Alpine prairie Perennial frozen
and alpine meadow soil
& Be| 35%03 3300 460.2 #ERA ZHHEH L 27.28+4. 63
Zeku Alpine meadow Seasonal {rozen (n=19)
soil
I m 35ey 3300 430.4 I e T B FHHEL 13.09+3.79
Tongde (n=10)
Prairie and alp- Seasonal frozen
ine meadow soil
# # 36°03 2800 255.8 B SR B FVHEL 14.59%3. 82
Guide (n=8)
Prairie and cult- Seasonal frozen
ivated vegetation soil
H By 36°51 2800 482.7 IR B AR FHHGE L 12.98+2. 87
Huzhu (n=17)
Prairie and cult- Seasonal frozen
ivated vegetation soil
[ W| 37°33 | 3200 509. 3 HEEAR EZI TS 28.814+3.19
Menyuan TR % t (n=236)
Alpine meadow and Perennial Islanded
cultivated veget- frozen soil
ation
# | 381 3300 390. 2 R B 9 A ) EZ RN 16.1143.92
Qilian b s o (n=15)

Prairie and alpine

meadow

Perennial Islanded

frozen soil

JAZX P, R R B2 B 5 M R N 4300m, {U T4 EE 32°40' A Z BB .
BEFRBRAGTHRESERSSGENHEXRETE L, B 1 AT, &EB RS2
MR EEOHEREAANERSESGEEREENAMRELR -=—0. 9282, p
<0.01), G EFHBERLEHFEK, EERBATHRBEREEZHIEK, SEHB
b A R A 10, G I B LA A B BB i A R B T B RE AR 100m
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Fig.1 The relationship between the highest altitude of plateau zokor distribution and lati-

tude

F4 BEARPAMBRETESHEE. AL, BRABRNSARTE=SN
Table 4 Multi factor analysis of variance for population

density, vegetation, frozen soil and precipitation

TRER FoH A HHE B F lE BFEKF
Source of variation Sum of squares d. ff Mean square F ratio Sig. level
i 7k it 818. 85309 1 818. 85309 3.938 0. 0482

Precipitation

b o 6549. 973 2 3274. 9865 15. 749 0. 0000
Frozen soil

H 15796. 728 10 1579. 6728 7. 596 0. 0000
Vegetation

BE 56770. 118 273 207. 94915

Residual
B 83651. 477 286
Total |

HEERFESNOER GEO T, Rt MB. 4 KRR &R R B R

FERBENEW., FREARBAANBXEFEMEMNEEFERENEZR, ARK L.
ERAMZAMFEEERREE, HEDRMABEFERAENBE, FEEPTEREK

BT 450mm, BRIy o R R B T PR UR L A0S RO AR
HRE#HERENT, ZEALHBXKEFVER LS RE F K L8 K 5 HE R

HEEERHBDBE (g=24.2389, ¢=16.2791, p<<0.01), EHFHKE+LEZREEH+
WEXERARE (¢=4.9590, p=>0.05), BERMBITIESATEYTHELASREER
TR, EEFLIHX, GLEEESHEFEERIENAMAERRE (-=—0.9088, p
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<0.0D) (A2), ZHEFELEENT 1.0m, EEMEMBESE 10.0~15.0 R/AH, £

FHRLEENLO~2.0m, HEMEAMBEEST 10.0 /00, ZEELEEART
3.0m # X, B RMEEENT.
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The thickness of the frozen soil (m)

B2 ARBRAREESHEEEENMELXR
Fig. 2 The relationship between population density of

plateau zokor and the thickness of frozen soil

EVUHFRLASREEFTHE, HHEHAHBHEEERERER. ERAREER
SHE, HFEERBFNER (g=8.5409, ¢g=17. 3245, ¢=7.4501, p<<0.01), #K%H
BEEGR AR (RTIE%, 1988), I NREEAREE. ERPSFHEEMNRIFERK
MEEFE=AS%. AXHEPAR, sPRSBERMBHBHXRESEFARE.

W’

D) BERMREHEERS (5200 A/AH) MK FERP T EERBABLE
B, FHETE AR AR AR A L . R L, 7 R TR PR B R IR R DR R B
MBESHREEAEREENEN.

EEBEEERFNEK. AR, REFBTHLIBREHNERERRZ —. o
RSB EREERL, BRIFSTHRA R L HE RN UM R 5 b 1 A9 4 7
B, MAMMEEASOELR, BEERORAES, BXRRTHRLIOBER, EHF
BWEMABEE LA, ATHRARBEASAABRNEHEENANRAEEE. BLHEEM
FHEYS ARG, MREEEMD, # S MBI MBENELEE, BREEER, X
EHHE AEFENENE, AEMABRMBGE, BH 200 KRBGRE, oIR8 KE
WEBNKE, SPERBTHEINBEN, RESEMBRMBEEZXBRMKE ER.

WM, EHEALERBER LMK, BRME 3200m K, BEVELF, &
R e 3200~3600m, HEREZEHKLHE, HREGT 3600m, BRTEEZERLT. BE
B B T i X8R AE T 3600m B9 F T MR LM Z4E S RE LXK, B R
., AISHESRELAHERE D, ALE2EER/N. GLZEEBHEBEERL, &
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J % X Ry I R PR 4 B R .

EMMBHAERARRERRE - REREENME, &FRb T HREEZF
WA, BRBXRYENFE, SFERLBEERRK, HERREZEXEREEHE
FEPERE A, U ARE A A, i B A B, DA Bl 1k R b R TR O KR K.

() FBEMAREREFEEAMGTRL S UANBERM, EREARASM, 2
FHERBOLAFHEEBX ., R 1ERFH, WIER B E B 381. 93 A,
5l R A T BUA 127. 02 J7 A0, AR S B . B0 AT 25 b i W O T AR 4R . LT
SREHHEFERBEEA, BRRKEZTX, MARBIEE AR REBRX TR EE. A
AHEBEBLLFEARINENTFARE, ERREWEEHREFHROF, X5
J3 3 X757 R BCHE 1 ) DR R R B RE, R EEHLBE R

Q) REHPHE, 2FFEDTRE, REKX, AEBMBENKREYNESE, KHE
SRBMER, HEZBXAEREEER BT, MARETHRAMGYES . BR
BANBRE, BT KREEE, EREFFEAIRBEDERNETETFRZ —, ZHEE
FRR EB R EEN, AR R RS TME, FHit, 8 RIFAKA
B, EERHEHEME, ERFHFOAKERSERBAGAEN -BANER.
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THE EFFECTS OF SOME ENVIRONMENTAL FACTORS
ON POPULATION ABUNDANCE OF PLATEAU ZOKOR

Zhang Yanming Fan Naichang Wang Quanye
(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences Xining, 810001)

Abstract

After eleven years' investigated in Qinghai province, plateau zokors, which damaged the
grassland and could be used for medicinal materials , were found out the regions of its distribu-
tions and abundance. Meanwhile, we checked up on the effects of some environments on the
distributions and population densities which include vegetation, type of frozen soil, altitude
and precipitation. The results we obtained are given as follows.

In Qinghai province, population densities of plateau zokor varied significantly among six
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districts (F; ., =8. 755, p<C0.01). This difference was related to many environmental factors
including precipitation, vegetation, frozen soil, altitude and latitude.

There is negative correlation between the highest altitude of plateau zokor distribution
and latitude in different regions ( r=—0.9282, p<<0.01) .

Population densities in different regions are significantly different by multifactor analysis
of variance for ﬁrecipitation,-vegetation and frozen soil '(\F, . = 15.749  Fy 0= 7. 596,
F,,,=3.938) .

Population densities of plateau zokor varied significantly among types of frozen
soil. density in perennial frozen soil is much lower than that in seasonal frozen soil and is land-
ed frozen soil (¢=24. 2389,9=16. 2791, p=<C0.01). However, there are no significantly differ-
ent between seasonal and islanded frozen soil (g= 4. 9590, p>0. 01) . The thickness of frozen
soil is significantly negative with the population density (= —0. 9088, »<0.01) .

Population densities in alpine meadow. prairie’ and cultivated vegetation varied signifi-
cantly (¢g=8.5409, ¢=17. 3245, ¢=7. 4501, p<C0.01) . According to the standard of damage
level, we can regard alpine meadow as high density region, prairie as middle and cultivated as

low.

Key words: Plateau zokor; Population density; Environmental factors
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