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XWE REAW TREE EWHEAE RE R
FHEBEAEBEEEHAEAE R LR NEA2, 1990; Abramsky et al, 1984;

Brown, 1973a, 1973b; Hafner. 1977; Harris. 1984; Price, 1978). XEIRTEEM

BEMEARTEREEL L, AR PREPESFFE. 23 Tilman <1986) 4

RELWEE, NEERKAN. OREEE. BNEERRERNESHIEHE. 2

TR P EWR TR ENFH AR REE F YRR ARE LSRN,
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FHEFRIPEMBEILTE, #iabdbsh 39°52'—41°53', KL 94°45' —97°00', BEH
24 130 FHAE, AR REEHSY 0% L, MELURE., BREBANERA
RE. SERABTRARESE. FHRME 6. 7—8.8T; FREAKK 45. 7 2K ; FREK
& 3 140. 6 K, NERKR 68. 7 1 EHHIEE 39% FHRE 3.7 K/8; FH *
BEELI EMHA 71.6 ¥, WRH 37, RAEREZF.
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(IR, 1972); BRI, AR G E A RIS 40 BXE
ErRERE 1D, SREPEHNEREER T WWFER, 1978, LBk HTFEMNEL
WEKEE pHE, PARNBEERE LR TAKEATREEEABERR
gty “HiSm P TFHAT AKREFHEKREANE" HESMNESHEE. SES
BHEXE, RREZASSA|N . S0 FRNHREEMLRHR: FHKE T=

13.5829e %' M, Ee/KE P=—51.7634+0.0887H (X H MHBEEE) . AELTHE
Fi1990E3H 14 HE10H U AN, FHUREEHEBFREAFRAESERLE L.

%1 FEERASHHFREFREER
Table 1 The results of environmental factors investigated in each sampie plot in Anxi desert
" o oW Vegeration + ¥ Sail t‘*ﬁ) T Climate
The number akxE mTAl 5T AR HE
EE WAy =X A R/ .
of sample |(MX¥) Cover- (B/¥%) R (3% OF 1) Ahi (ijk) (C)
Height age Densicy Dl'-.rer— PH Moisture  Groond Hard- Tude Pre_cnpl Temper
plota Cem) (%) {ind. /mt3 HVY content warer |evel degree {mJ tation  ature
(%) {m} Ckg/em® (mm) ()
A 17. 87 5. 35 7.36 1.37 9. 49 1. 64 g, 24 11. 94 11. 07
1 B 24. 09 4. 25 2- 68 1.98 8.79 1.60 2.68 22.61 30. 25 23. 94
C 32.78 4. 76 1-43 2.D9 8.75 1. 62 9. 24 1163. 60 5. 20 873
D 23.57 4.78 3. 82 1.82 B. 68 1. 62 13. 10 51,45 8. 43
A 22. 40 5.08 . 40 1.17 7.93 0. 56 3.94 . 12.51 10. 81
2 B 27. 19 7.35 0. 45 1.49 7.99 0. 56 10.00° 3.04 31-71 23. 28
C 32.78 4.85 0.45 1.44 B. 05 1.18 3. 286 1191. 60 5. 45 817
D 27. 45 5.76 0. 43 1.37 7.99 0. 87 3. 60 53.93 8. 33
A 31.18 2. 45 0. 08 0.98 | 8.31 3.68 8.78 9. 96 11-53
3 B 40. 30 9.12 1. 49 1. 04 8. 49 4.70 3.040" 31.186 25. 2% 24.77
C 44. 29 10. 06 1. BD 1.01 8.49 2.63 14. 33 1067. 40 4. 33 T.87
D 38.59 6. 96 1.12 0. 97 89.43 3.74 18. 89 42. 92 877
A 55.13 5. 86 0. 33 1.m 8.47 10.81 1. 45 o. o2 11.53
4 B NM0E.05 17.01 0. B7 1.13 8. 45 4.21 3.60 9.03 25.31 24.77
C — — — — — — 1068. 90| — _—
D 80.83 11.44 0. 60 1.07 8. 46 T-51 5. 24 43. 05 8. 76
A 22.95 2.52 0. 10 1.21 T.93 3.78 14. 67 ]._5- 16 9. 76
5 B 13.97 38.43 14-76 1.40 8. 20 5.02 3.28° 3r.98 38. 42 21.01
C — — — — — - — 1320. 20 — —
D 48. 46 20. 47 7.43 1.30 8.07 4. 40 26. 32 65. 34 7.91
A 2. 07 5.98 1. 03 1. 63 8. 29 1.75 2. 09 11. 94 11. 07
6 B 38.96 13.63 L. 09 1.97 8.40 0.91 2.68 8.77 39-725 23. 84
C 40. 91 8. 04 0. 64 1.99 8. 60 1. 05 7.13 1163. 60 5. 20 8. 37
D 36. 31 9. 22 0. 52 1. Bf 5. 43 1. 24 6. DO 51.45 9.43
A 42.84 12.11 1.23 1.49 B.63 2. 06 3.79 21.89 T7.80
7 B 42. 35 9.12 1.67 1.86 B.75 0,18 1060. GO 3. 32 63. 08 21. 57
C 41.20 9. 95 0. 44 1.97 8.43 0. 28 5.47 1793.00( 10. 84 5.43
D 42.13 8.16 1.11 .77 8. 60 0. 84 4. 19 107.18 6. 51
A 16. 31 9. 49 2. 90 1.28 8. 30 1. 45 1.10 - 21. 14 8. 00
8 B 159.11 7. 62 19. 78 1.52 T.76 1.99 8. 42 7. 56 53.59 17-22
C 24.56 6. 94 18. 53 €. 29 8. 22 3. 74 Z.44 11811.00{ 8.20 8. 05
D 19. 56 8. 032 13. 74 1. 42 8. 09 2. 3% 3. 59 g91-13 7.02
A 4. 39 4.58 18. %81 1. 20 §. 59 0. 32 3. 16 17. 85 B. 88
] B 5. 21 1.62 T.50 .15 B. 28 0. 36 10,80 2. 87 45, 25 1p.12
C — - — — — — — 1451. 10| — —
D 4. 80 3. 16 13.12 1.17 8. 44 0. 34 3.02 76. 95 7-45

H A B C.DA4FEESE, NFE. RERSENEESR.

= R RMAF I, 1994, HLEE ST 8 T K SV I Bk P M A

Note; A. B, C. D swnd for the results investigated in spring, summer, aurumn and yearly , respectively.

# From Geology Research Institute of Ganso, 1984. The results of evaluation of groondwater resources
and urilization of water resources in the middle and lower reaches of Shole river.
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FHIEHAS—HRERFEPOEMFE, £YREEX. FEASHEFPLTBRAE
KM= MEL—FEHE, MREFEHITIERYESHT (Detrended corre-
spondence analysis, DCA)., 4B B EHHF (1990). B& (1982), K¥%
(1986>. BT

t& X= (Kii) PXD ﬁfﬁ’ﬁp’i"#\ n’i‘*#ﬁ'ﬂ‘lﬁﬁi, K':F xij (léiépy 1-<..1=-<..n) ‘ft
RPPERF R IEE.

B, BEREL, M= (M) pXn, X M=X,/vVRC,, R BF X EHES i
Bz CRRXERSE AIZM, '

B HEQ=MM,

=, M Q AR Ua, P Uq 2 Q B HEHUY I B4 5E ra AP AL 58
R,

EIGE, RS HFE L, B4, BW InxnfEM, W=+NUqC 7, PN
WEXEEETEZM, CHEXALE. ,

FHE, WE ML TS FEE T E AL, REEAFE. KPS
Al AL 1 5L I 0 R 2 L S PR 6 1 SRR IS L R

LEEEEST VAX11/780 tF B Y.

PH =— EP;Log.Pi {Shannon and Weaner, 1949) HEHEEHEHE. TP H
% HERE P LK,

R

1. RAERBAMFETH R
B IR 10 fh. X BB F (Dipodidae) 5 #, & BB} (Cricetidae) 4 $h. B,

B (Muridae) 17, F. B. B=FHN2FHE BB RLERAIFTE 2, 3, 4, 5.
' 2 SF I WERRBBLE )

Table 2 The rodent structual ratio (%) of # sample plots in spring

HEShER AN
e No. of sample plovs and the number of capture rodents
Species 1 2 3 4 5 B 7 3 ]
(&) Q) {5) (2} (4 (5) {13) (137 (24)

B2 B, Cricetulus migratorius 83. 33 40- 00
1B R B, Phodopns roborouskii 4.17
B B, Meriones tamariscinmus 25. 00 .
FEHN M. meridianns 16- 67 BG. 00  100.00 75.00 40. 00 15. 38
FBEBR B, Allactaga sibivica 15. 38 16. 67
HBHREEM A Sulicia 38. 46 15. 67 ’
ZRLER W Dipus sagitta 20. 00 30. 77 57.89 33. 33
=ZREAM BB Salpingorus kozloni 15. 79 8. 33
X HBRW Euchoreutes nasa 20.00 26. 32 20, 83

H' 0. 45 3. 50 0. 0D 0. 56 1.905 1.30 0.546 1-63
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Table 3 The rodent structusl ratio (% ) of 9 sample plots in summer
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ReSERWHR

[y No. of sample plots snd the number of caprure rodents
Spacies 1 z 3 4 5 ] 7 ] g
(. am (27) (11} (5) (16} (417 (13} (29>
- W, Cricetuius migvatorius 36.36 7.69 12. 50 7. 69
WE W, Meriokes tamariscinus 0. 00
FFRPW M. meridianus 27.27 11.11  45.45  40.00 6.25 12.20
INBEW, Mus muscudus 18. 18 3.70 2.44 7.69  10.34
AEEBEW, Allactaga sibirica 14. 63 7. 68 20. 69
HERRERNM A bulfara 38. 46 34.15 7.69  24.14
ZR W Dipus sagirta 18.18 7.69  66.67 9. 09 62.50 21.95 30.77  17.24
ZRELMBEW, Salpingotus koslovi 2.44  7.69 3. 45
1= H BB, Euchoreutes naso 46.15  18.52 45.45 18.75 12.20 30.77  Z4.14
H . 1.34 112 0.95 0.93 1.04 1.04 .68 L.71 1. 67
x4 BREFEsITHMEANKEL (X))
Table 4 The rodent structual ratic (%) of 6 semple plots in autumn
HERSERNAN
I No. of sample plots and the nomber of capture rodents
Species 1 z 3 3 7 2
, (72 (157 (13) {(22) (43) (4)
HA B, Cricetidus migratorius 42. 56 13. 33 22.73 4.65 50.00
TR Meriones. meridiarus 28.57 61. 54 6. 9B 25. 00
R Mus masculus 28.57 6.67 27.27 £5. bO
RN Allactaga sibirica 9. 09 20. 93
RRAHBRN A buiiata 46. 67 4.55 34. 88
ZHREER Dipus sagitta 6. 67 38. 46 31. 82 25.58
£ HEEW, Fuchoreutes nase 26. 67 4.55 5. 98
H .08 1. 34 0. 67 1. 55 1. 63 1.04
®s SEVTHMRMMEEH (4
Table 5 The rodent srructual ratio (%) of 9 sample plots in yearly
s EANAN
T No. of sample plota and the number of capture rodents
Species 1 2 3 4 5 6 7 ] 9
(24> (28 (453 (13) 1§} {43) 973 (363 (53)
KA M Cricesulus migraroriug 50.00 10-71 20. 93 2. 06 5. 33
INER M Phodvpus roborovskis 1. 89
VW Mericnes tamariscinus 44. 44
FHE MW, Meriones. meridianus  {25.00 33.33 53.85 55.56 6.9 10.31 2.78
R, Mus musculus 16.67 1.57 z.22 13.95  1.03 5. 56 5. 66
TRELW, Allactaga sitirica 4.65 17.53 2.78  18.87
BRERLEEW, A bulfata 42. 86 2.33  35.05 2.78  20.75
SRR W, Dipus sagira 3.33 7.14 53.33 7. 68 39-53 24-74 41.67 24.53
SRR Salpingoius kozlo .03 11.11 5. 66
K- H MR, Euchoreates naso 35.71 11.11  3E-46 11.63  8.25 25.00 2264
B 1.18 .28 1.03 0. 90 0. 6% .64 1.63 i-62 1.72

2. RENZSHESHARAFHXER
FFEONHMMBENE B2 SHUXHEDTI ERFEFEEED 37. 30
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DCA 1 #EFs b ®, S TFAKA (r=0.80, p<<0.01), MIEEHE (r=0.80, p<
0.01), FHEKE (r=0.81, p<0.01) ERFTFHX, S5FTHSE r=—0.83, p<
0.01) BEFHMX (B D. h FTARKEMFER, BERE. THRKENTEHS<E. £
HEHFFREBRESHNAREEZAT. )

.y ] .
10 -7
e
240
= = -
= 180 -
- -
-— -
F 120 0 B0 7 r=0. 80
<0, 0§ i peD. 01
80 * r=13. 6479, 33Lma B s Pe-304. 840 302
1
L L —. A 'J i 1 ] 1
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=18 Rt
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p<l D1
] =-163 D§+30. 8
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F-HIF A1k (X T
Meem precipitation (am. | Mean temperafure (T)

H1 BFEMEBERRUMEFFHRERTRE (A), FERE (B), THEKE CO R
THEK (D) BXE

Fig. 1 The interrelations between the resuits of detrended correspondence analysis of sach

rodent community and grovndwater level (A), altitude (B), mean precipitation

{CJ, and mean temperature (D) in spring

BEE o HARABEERIEEER Y 36.I%M DCA S 1 s LB S .
WEZHE (r=0. 86, p<<0.01). HPWEE (r=0.62, p<<0.05), +LWEKFE +=0.75, p
<0.01>, :IMBEE (r=0.82, p<<0.01) EFFIEHMX (H 2., IPHASHRE, HY
BE., tNEKENMREEFRIECEFEREBERSUNFELSEHT.

BHE 1. 2. 3, 6. 7, 9T HEREHECRBFE RS 59 8%F) DCA 5B 1 HF
ARSI RS KEELERHE (r=—0.86, p<<0.01) (E 3. P MZTAKERE
RERERENELHWHFRERAT.

G668 B KSFRN, 0 MR RRBEEREMEREEY 60. 3%R DCA S 1 # l
FREMAEE, SHEEEE (r=-089 p<0.01), TMEKE (r=—-0.63, p<
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ERKEMRELEREERRRESHAFRESETF.
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Fig- 2 The interrelations between the reauvls of detrended correspondence analysie of each

5
TR N

Sotl maislare coalepll%}

rodent community and vegetation coverage (A), vegetation height (B), soil’s mois-

ture content (C). and s0il"s hard-degree (D) in summer,

-]
L] -
1:0] ¢ t=-n. 8§
#<0.01
- 74207 LT7-60.%)13
ERH
-
=
50
L .l I i L s.I
1 1.0 20 L0 4 0
LAy A '

Sav) maialare ronient

B3 BETRARELMYESHERSTIMIAKBELE

Fig. 3 The interrelacions Letween the results of detrended correspondence analysis of § rodent

communtities and scil’s moisture content in autumn
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r=-0 3%
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ya291. 20-13 I4x
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Fig. 4 The interrelations between the results of detrended correspondence analysia of each
rodent cornmunity and vegetation coverage {A ), soil’s moisture content (B) and scil’

s hard-degree (C) alf the year around

GLEpE, FRAENHFRETHRERGH AR . BEKAXNFRETFHAHESR
BEESGET. FENRERESHWRELREKEMHEXARE ¢t=—0.41), (EX - I¥
BREFREEWHOR T KUNRKBRORAEREERLEHOFRETSET. B
RARETRARBERREN FREBESHWEEXLEEMN. |

W #® .

Brown (1973a) f1 Hafner (1977) AR TXEBLERERER,. BXHLHEHESEEK
BREFEM*, &LIEE, TRTKENSZHXANRAKER T KEBEEREBL
HESNAFRESET. REMEMKEEESBWMEHEHNMERTFRERE
(Hafner,1977) AR 1 BEE T H . EERRIEEESE SR KEEB¥ E#HX (r=0. 72,
p<<0.01). 51LBEKFEREIEMHRE (r=0.58, p>>0.05), EHEEAHE—HEEBREHY
EREBENR LR ER R, AR T REBXERBREOHSH. REHBERHK
BREmERZaR A4, RBRNEWHRELES S, EUFFRERNEEEEY

W R ESEHE (Brown., 1973b),
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FEXHREGER, HE—ITHRAFHREARERABESHNEISE T, FRAEY
FXBRESHIMTAANFEEF. PER—FREF, ERFHRE, 5 EERE
SHNBHEELAA. &, B, R=FBEHPREAR. A EE, RESREREE
FNWHAR, HPFELAREEFEHLERNER, YRTN OB EARBERNERS
BEREANIBFER. FREAFEESRARESHELIFEE, ENSBHARE
FERASHHEAFA, FUBESHERANNEAEEZMFFIRANFEET,

£ F x

FEF SR BN RPN, 1978, LT L, LHHFEABMER, 142—152, 466—463,

B CE (F#Bd, FREEF). 1086 SHFEEMARE. BFREK. RbHbhFamit, 142—237

WA, REME, ML, TR 1990 HAMEEMEMELSRENRT. RXEM, 10 (3, 215220

ERIEW (HHFHEF), 1072, HBESFXRTFR. LN, HEuNEE, 3730

RTOH, WM. 1990 MEEBEFESHE, BE., BEEAREERREGH, 237263

EHHG I (B, HEH. BT, AT 1080, WS ESHMLTHN L. B3HEN.

Abramsky Z. Rosenzweig M L. 19884, Tilman's predited productivity-diversity relationship shown by desert rodents.
MNature, 30%; 150—151.

Brown J H. 19T73a Specien diversity of seed-eating desert rodents in sand dune habitars. Ecelogy, 54, 775—787.

Brown J H, Lieberman G L. 1973b. Resource wtilization and coexistance of seed-esting desert rodents in sand dune
habitats. Erologw. 54, TBB—TOT.

Halner M 3. 1977. Denasiry and diversity in Mojave desert rodent and ahrub community. J Anim Ecof, 46 925—938.

Harris J H. 1984. An experimental analysis of desect rodent foragimg ecology. Ecology, 55, 1579—1584.

Price M V. 1978. The role of microhahitat in structuring desert rodent communities. Ecology, 59, 010—921.

Shannon C E, Weaner W. 1949 The Mathematical Theory Communicatin, 193, University of llinois Press, Chicago.

Tilman D. 1986. A consumer-resource rpproach to community structure. Amer Zool, 26 5—22

A DETRENDED CORRESPONDENCE ANALYSIS
OF COMMUNITY STRUCTURE OF DESERT RODENT
AND ENVIRONMENTAL FACTORS IN ANXI

LIU Dingzhen LIU Naifa

(Department of Brology, Lanzhou University, Lanchouw, 7300002

SONG Zhiming
{Depariment of Bictogy, Sichuan University)

PAN Facheng NING Ruidong

{Manragement of fice of Anxi conservation)

Abstract

This study was carried out in Anxi desert, Gansu province from March to October
in 1990, the different type of plant community as sample plots were elected. Mine desert
rodent communities were investigated in order to reveal the interrelations between the
community structure of desert rodents and the environmental factors, and found out the
determinants of community structure. A kind of method of detrended correspondence
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analysis (DCA) was used by means of computer.

In spring, the locations of 9 communities on the second ordinate axis (information
was 37. 3% ) of DCA was positive correlation with the ground water level, altitude and
mean precipitation {r=0. 08, p<{0.0l; r=0. 81, p<{0. 01 respectively}, and negative
correlation with the mean temperature {r=—0.83, p<C0. 01).

In summer, the locations of 9 communities on the second ordinate axis (information
was 36. 9% ) of DCA was positive correlation with the vegetation coverage, plant height,
soil moisture content and soil hard-degree (r=0. 86, p<(0.01; r=0. 62, p<0.05; r=
0. 75, p=<<0.01; r=0.82, p<{0.0] respectively).

In autumn ,the locations of 6§ communities on the first ordinate axis{information was
59.8% ) of DCA was significantly negative correlation with the soil moisture content {r
=—q0. 86, p=<<0.01).

In general,the locations of 9 communities on the first ordinate axis (information was
60. 3% ) of DCA was significantly negative correlation with the vegetation coverage. soil
moisture content and soil hard-degree (r=—0. 8%, p<I0. 01; r=—0. 63, p<<0.05; r=
— 0. 68. p<(0. 05 respectively ). The vegetation coverage, scil moisture content and hard-
degree were the determinants of community structure of desert rodents in Anxi, further-
more. water was the most important determinant,

Key words Community structure ;: Environmental {actor ; Detrended correspondence

analysis (DCAY; Desert
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