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 EREENIE RS AEETEY
EENEB RS . AN

elE UEBE 4718

(e B ESA LA R A R D

i R

EMPRALES THECREENRE TR A, BECEREFELEYENT
., HEDBEEABLBREMEXE, UERBENSFRASHE RN, AUEsc
PWRERKENE (GREH+ BT EH - BABREBRS) SHNRENE EBURE+
BEE - BEABHERE EAEMRENE HF-WIRAEFRE), HAWEXE
B, ERE, BASEShERRE R AR AR R FEER R AR
% ENES SRS SN RS SR AR EENY, EoEENNE., BE ML
REMEXE GOERR, TEEHEREMARKETER, §ERAHEREUEH KRN, 6
RN S A 0108, 87, BT A A SRGSHNS, VELESNEALER, K

FRAEAGEERU T HIER.

xWiE. RFREGHE; BE 88 kS

BERERLAFTRABFTREENNEZ —, FEEASRALGHWMINETR S
SHEEMRM, ARSI KEENEN XTRENERESNEN, BRAEEKT X
B Bk BEL, 1963, 1964; PAKES, 1078; FEHBS, 1981; #3245, 1988,
Batzli %8, 1970), R A MY BBERBLEF T, MBRTHEHBNE TR HEFE,
1966; MiZKESE, 1982; Pearson %, 1959; Huntly 28, 1987), H LR SR EL
SRIAERIMYBEENEFGSAHEHAEXR, UEEFHETERBTER,, £5F
RARE ., o . | ,
EXEEHRIITRE N EFHESREARSERET S HORE v EREL, o
FHRSAS, VR E SN RERERU R ENF RSN AR EREN . &
BFR T 1987—1993E R S 64E 7 P E B R BEIL AR A R by A 8 30 X 2

#.
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AR G F &

AR E A K- A B (151-1552 B) DEABEEG b, @A R2000 . %
X E AN, HERA, BRRESNESREEE A LARE aimE, 1982; A
HEE, 1982; HiEBEWS, 1982; RMES, 199D FEHE,

ELASRPEMEBENGIT, B0, 0AGKRBRRE PR, 7REEE—5R0. 2520
(50X 503K fgHET , 7 B ¥E 1004 . B 0 B, (Myospalax baileyi) RFHH ¥, WU
+EEFRFERHEEE BIERS (Otchotona curzoniae) RILAT O BRI H o R#EE
. HTHE RS XK PGB, ZEWMESER, AR (IR, 1987) K
HE BRI AR SRR E—E., B,

AR LA RO RS HT, SEsARIANERRRE NS5
HERLS— 1080, 25 K*FE 4, B aESOR . HYFHEMN EEEHREMEE., HHER
HREEN SRS M EAYMBRENERENS®E, SHURE, FERBEFRTE

it

% R
L SR AT S bkt B 1L

AR (RERER. %) ARKREEENR TR B ANERRE L84
HTHH P RBA, HERE, SRMYAXEHRRERM, EAREFHAE. GEE6F
¥, EHHEBEFERE, I AEPMBROERES, GRRLE]L.

%1 SSOERM IS RRERLERTR /D

Table 1 Yearly variation of aboveground biomass in the integrated management area (dry wt. g/m?)

i & HE¥E X Treatment area HEE Contrast area

x ® ¥ R HRR # i * B ®w B &R 4 i
Years Grasses Sedges Forbs Total Grasses  Sedges Farbs Total
1987 50. 81 11. 04 107. 54 168, 35 21.82 10,72 94,54 127,08
1988 186, 36 15. 83 126. 03 531. 28 27. 38 11. 68 153. 73 192, 77
1989 351. 03 14.10 168. 13 533. 26 30. 76 14,29 163.60  208.6%
1991 248. 30 29. 10 95. 80 373. 20 37. 15 14, G0 158,12 205, 27
1981 139.72 a0 74 134, 74 305. 20 35.14 8.23 g9, 85 143. 11
1093 106. 98 31. 48 165. 62 304. 08 35. 65 7.34 165.62  208.61

MFELIPRBEATUEY, 185 %ERN19874E, B R AR ™ K50. 8155/%%, Bl
AEMPEsERE R B, 7793389, 36f1351. 033 /%%, RIEH B MERARMB K
BN NEI—eFERETRE TREE, (MERFNLILERERAR. #ﬂ%ﬁﬁﬁji
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. ShEFR, $EEBRFENK, BEFECERE, EHHRBARBHESFRAR.Z6
“BHEMERALBENE CRERSE) 6 F4ouE, SERFEEMBXMNL 90iF, Hi4E
B EERFR10. 381F, 8. 10F, 5. 884F, 3. 92{FH3. 2245,

2. Ay ELNE

S K B G0N TE B B — B SECER L B B R, 1)

M2 REEETHORREMFEEL

Table 2 Yeerly changes of plant importance value in the integrated management area

- = m——— ===

E={f TImportance value
B g Spercies #
1987 1988 1989 1990 1091 1993
-2 od ] Elymus nutans 22.99 34.63 36,75 3578 26.97 1857 .
£ & K Esibiricus 0.60  33.35 3513 24.59 16.20 14.07
E BE K Puccinellia tenuiflora 0.00 14.44 17.83 13.12 12.36 13.36
A # F Stipa aliena 4,08 4.16 12,52 14,53 17.22  26.90
¥ ¥ Festuca ovina / / / .21 B.10 10.93
% K M Kobresia humslis 3.27 4.8 489 15.56 7.81 -1L75
& L Carex Spp. 6,588  B.07 1560 $.87 20.09 . .13.26
BREWN Elskaltzia calycocarpa 3.29 5.5 0,00  0.00 0.00 000
BELiL Aconitum gymanandrim 9.96  0.00 0.00 0,00 Q.00 0. 0¢
RM BB Gentiana aritata 8.00 4.15 4.91  4.93 6,33 7,09
HRGER Pedicularis kansuensis 18.7% 16,53 / .63 838 1125
MR Potentilla anserina 33.54 32,71 13.06 5.66 16.02 6138
TR P, Bifurca 17.67 10.97 1216 17.53 0. 7% /
Ef=E-d. ¢ P. nivea 7,66 7.8 819 3.8 517 5. 80
- B Aster flaccidus 5.10  8.36 1107 ° 9.94 21.69 13.49
= f ¥ Lancea tibetica 7. 42 7.32 5.68  6.16  5.04 4.55
BN Thalictrum alpinum var. elatum 5,08  2.69 5,10 10.44 / 3. 61
R L Thalictrum ol pintm 3,51  4.35  4.75 / 9.88  6.17
HEAEE Polygonum sibiricum z1.45 11.85 10.98 10, EQI 2. D5 2. 69
- R W] Tr:qilim pumilus 5. 69 5. 50 9, 43 9.44  13.25 f
W H B Glarz maritima 20.51 13.77 9.51 9.67 377  1.53
B 2R Ranunculus pulchellus / 11. 46 / 13. 41  9.51  11.46
i E W Ajania temuifolia 35.68 20,76 16.50 11.16 3.81  3.27
WiLHE# Saussurea Likigngensis S 77 2.73  11.95 13.31 26.66 21,28
W RE Ligularia sagitite 4,48 6.14 11,95 B.74 1416  4.8%
¥ X Morina chinensis / .87 7.15 11,73 2.07 11.57
BoXxn ﬁ Gueldenstaediia diversifolia 3. 48 5. 75 §.81 12.12  4.47 2. 39
E ' W Trigonella ruthenica 3.50 5.04  6.93  6.65 1RTR  13.08
LR Tarazactim mongolicum 4,09 7.66 9.89 9.39 1559  B8.23
iﬁﬂ%ﬁ Saussurea superba. / 4.61  5.29 / 2.02 5?_ 14
HWERR Geranium pylzousianum / / / 12.12 1895 . 1.75
&k gy Leontopodinm nanum | 2.49 / 4. 36 5.66  6.24 6.13
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EHERRRHE . HTEANEREGER AR R AT IR R 1987HESEH
ERE, WARGBERSEDHEIESE, TR ARESDFHERSE SOERARRE
HE#R, TEHFR2,

HRRY, GHEE, EYBENMAHARTEERKEAMG, REENS%,. EEH
B9 9K B AERFE (Ebhkoltzia calycocarpa) . WM W3 (Ajania Ienuifﬂﬁar) HI
BABBEF (Potentilla anserina) , EEELEFATAFEE (Polygonum sibiricum) , ¥
RAE (Glaux maritima) . R DA HE (Pedicularis kansuensis) HI T RBER (Potentilla
bifurca) %, BELBRML BEBEG1—34, U EEEERE (Elymus nutans)
BEH (B sibiricus) BB, —HEFENERAHIGEBHDEN, HWH
ERFRAR M A EHETL, RREERSPF0-85Y%, EEGEIRSSEX, BH%E
BXSCHHE  REQRB—F, PERFRBEHANFE_R. LBEREHNEE, HEW
FAESESmM, FRKEREFNEHIREHDPEHLTTHEHRENERZEWH, FHEE
B, HHEBEEK . ENGBENSBE, BARERIF (Stipa aliena) LR TEMf, B
EHRARETHEEREEE. :

B EFTHl, SEeiRRRIRE V] N A R R, BRI CIEERERHE
—ERFR A TR+ A TR EERANATERE SR -2 - BES
E%ﬁ?ﬁiﬁ)\ﬁb&ﬂeﬁmﬁ R ZFFITWILRER (Saussurea likiangensis) B, H4b

FHMREHE.
3. RAEBRTHNE
AN ENRRE A REH BB ER DS ARESETHE, SRIITXS,

W3 FRAREMENNEETL(R/ 4508 %A4
Table 3 Population density(ind. /ha)and compesition of rodent communities in

the integrated management ares

6 | KEMR 0 ®ERR  EER  HFRR  KEER .

Years Mﬁspafa:c Ochotona Microtus Ochotona Cricetulus Sum
batleye curzontae OECONOMUS CANSUS longicaudatus

1987" 15. 6€14.2)  118.1(85, &) Q. 0(0. 0 Q. 000, 6 0. 000, 0) 137. 7C180, O
1988 0. 7(11. 7) 5. 3(88. 3) 0. G0, 0) 0. 000, 03 0. 0¢0. 03 6. 0¢104, Q)
1985 ' 3.1¢1, 3) 0. 0€0. 0) 217, 2(88. 67 22.4(9. 13 2. 4{0. 93 245.1{100. 0)
1-99{1 6. 4(4. 5) 0. 0(0. 0) 124. 4(B7. 42 11. 5{8. 1} 142. 30100, ¢)
1991 7. 6(6. 7> ©G. 000,90} _68. 8(60. 6) 35, 2030, 8 2.0¢1. 8) 113. £(100. 0D
1953 10. 3(16. 9 6. 7¢1. 57 37. 6(61. &2 10. 0C16. 42 2. 4(3. 93 61. 0€100, 0)

» 1987555 BNWE . Density before integrated management in 1987

19874F 13 BN, BLRTERE R R B+ R EPT P B, B B R, o
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85. 8%, BBt E PSR, H14. 2% 0GRS 1E (1988, BEMEIHFRSA
W, SRR %588. 3%, BiRE BN 1. 7% . M 1980 ER BE7E A B i B I T S B AR (L, B
FX¥EFFERE+EHHEMEBEEFESTIBBE (Microtus oeconomus) +H#BBEHR (O-
chotona cansus) BEEE, A8 MAHRHE, R HAFERE. 5E LV BYEEM BEHEBE
B (Cricetulus longicaudatus) 275, 219934, WENBHE SR E+H & BEEE.

- ARIETE W, BIR1988EFI9TES HE —F%, HPRREFHBER, R
BEB19. 6 H/ N TR0 7H/AH, BEEEMN118. 1K/ AHRESRS. 3 /A0 .1989
ERERNHHRERNRERIER, MEEREFRILEEL.2E, BHEEHRE
K, HEMBEEEAED,

4. MBS SRENXR

| BEHNEEESHYFRAREENNRESH. G4 MRS ENBKNHX.
Shannon-Wiener 203, (Hafner, 1977)

K]
H' =— > P logP, J )

ﬁﬁ“ﬂﬁﬁﬁ@ﬁ%ﬁﬁﬁ?ﬁﬁrfﬁj P Hi @ﬁm’f‘mﬁﬁ%*’rﬁﬁﬁﬂ A,
Lt Pielou (1966) 4=, |

J = H' log.8
V45 AR ST R, S AL 0 R TR B T B R 25 RN A
SE (R, o - _ - .
4 HPREFTREFEHIHHSHM4ERE (1) HHOREE J°)
Table 4 Species diversity mdex{H' Jand evenness index ()" )of plant
commmakity and rodent community
U MR RATE
Y plant communities Rodent communities
EArs .
W BRSHEE HOEMEK | W W SHEREK HIEHK
Number of Diversity Evenness Number of Diversity _ Evenness
species(S) index(H") index () 3 " species(S) . index(H") index{I")
19R7 24 2. 268 0. 7268 2 0. 408 f, LBO
1988 | 27 2,543 0.772 2 0. 361 © d.521
1988 | 25 2. 676 0. 831 4 . 424 0. 306
1990 26 2. 530 0. 777 3 . 461 0. 420
1651 27 2. 913 0B84 4 0, 920 0. 663
1993 g 34 3.035 0. 8§61 2 1. 0B85 o 0. 674 .

)’

WRAHTLER I, 1578 5 1R A4 2 [0 RS BETE 0 SRR 3 () RS e s
¥ ' BA—F, 1993F1991 4 B V98 E, 19881989 FE B IE . ;e Ix &
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¥ B EERR, RAE S HEEREEHRYR L EERENIHERE (r=0. 8803, r>
Foosy P<C0.05), (HZFHHERPHXAREEF (=0.2649, r<Troo, P>>0.05),
A SR A XREUR A B (r=0. 6839, r<{ro.;s, P>0.05) LTI, 2E
X R A, ﬁ%@ﬁ'@ﬁf"‘lﬁfﬂ#ﬁ’?#E%’Jﬂéﬂﬁﬁﬁﬂﬁﬁ#ﬁqﬁﬁ%ﬁ*ﬁ;@ HERH
ZHYEA N S SR AT,

5. 2%, EXWRIT

MR, MMM EHESHEERTEER, SHIAERKERS, B
50 G SR LA 7 43 T B o R EL 780 3 A e X . A 72 1 U ok i X 8355 3R
Pt TR L R B R A 5 R A A SR AR 3 — SR b2 B R O . 198 TAE AT 5
ITER B A E, VUMK R, HMEER SR SR IS SRR LTS R,
ZeEg R MNE, S4RERNKAREFSRTHRASS, SEAREABEKE.,
RERFEHM, AT ENE, FdReERuirEn “Bim” AER R
#% G E AR ENE GED, AR B (RE+IHE) eE il T E2 882 580
AF, BEZBEES 455. 05 R R S K. (R QP 645 0F RIS 115 4 A E
#1987 —19934E2004 HisE & AR T X I B 5 7 1 B 31365,

¥s: WMESBEENUESH

Table & Analysis of economic benefit in the integrated management area

A Toput =i Output
FRET R BB B B
groum R &3 Conversian value Value of livestock
vea i of livestock
ltem. of »H 7”H Total products
£
: Cost of Cost of products
in-output d f
- ‘
e ““_“; REG OWER | FREG WERe
frenagement  repair Stable  Regulated | Stable  Regulated
prices " prices prices prices
&MMOT) 40 170 . 6 687 46 837 313 304 443 548 282 505 415 346
Sum of
money {yuan)

* {K1987EMCM 1 M . According to 1987 purchase price.
* » EEMBES K. According to purchase price of each year.

MESTTEH , A B8 AT A SR 4 T LB ¥ 46 8375 IB1ER , AR EIHE
Yt Fo W R PR R AT T 3, 42 H313 804780443 54870, A G
HAB S B K116 6970149, 47, B LR E - R EHO AZM B WO 8, 5300282 505
StAI415 346 5T, FAGFE YA FI281:6. 03701 :8. 87 7T I, Y& EHYE AR

SRR T,
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KRFEREN, EEHRL. RETENNE L, 258635, EOEREA,
MBS AFAOEEAKERENENT IRARENE, BABENEEES &
EMEBERTYRER IR RS,

ABEITEL, BERABEEHER T BEEANTENEMEE T 1984E 8K,
TUAMERE B R A TR (52), YREENTHREN@ANET BITFHY
23 ] R A 198 E BRI R T YR MB A+ H A R AR, T19934E A iR | R+
BER R R R R, RS i T AN EA 6 B B BR 4, B L mk 3¢
Y TR SR, NS TR R. AEL. ROEFEH, HARARE
FHEEFERE, e R RS EALSERSEET, AUER L 2R
W EHIPRBIR A REE, MERET REMMSSE I, RIS THPREN
WX CER A S T N 9118. 87, RATHBNESHSHKS, FEEH
S RERE T AR,

%N&Eﬂ@%ﬁﬁ%ﬁmﬁﬁiﬁﬁmﬁmﬁ%ﬁ%iﬂﬂ@ﬁ%ﬁéﬁt B D5 e L
X, BAA ERR RO S a2t BT 6 . TR I A H A R b SR I, 3¢
B R N B AR A RO, WO W BN, X R RS R
R REEH (Birney 25, 1976; Grant 25, 1982) , 53X FhAS [E] 4 Fhad W 8 M il 7[5 3 48
B 1 3 A ¥ (Aflinity) BEESU AT B RSB0 Hh R LS RESAE M T AL R AT R
B % M, (Microsympatric) 3£, BBAFRAMRERE, BR —SH AR
IER%, 1991, SHREAEEH LFEBEER. CIIEMBH LR BN
b B R A KRB AP A8 0 3 R R A T 5 R — R LRI, T ST /M A6 R
FHA B R R RER . AR, 5w S HA bR L8 T 2l S b A
BB, RS RS RN K S R RSN B B R, ShE RREW
HIRZIUE . B B A A, 8 B P i R B AR AR RS, 1991), T
RBOR BN B RS,

PRRCG BR 0, SR BRI 60 & RE vk 45 BORH B (] RO FE M T B AL 32, RU RS P
FF S N EL R TH AT, HiiTRA TR R, 5 H R S SR TR
BENEE NN RS AP EEWE TR, AR AN TR A% X H R
BEH B E R M E R EAR R B SR R T A4 AP E 19934
SAEFERAN LN, TRDENARE TRAR. 24 SER RO TFRERME S EMH,
RN R R W E T, (EERE RO BRI, (ELIX R 2 vl HoAS A H N IS 1 L
B BRI B TR B B R b T3 A BB S R PR AT, S0 op BRI AR, 3
ST ARSI R EHR R AT R R R R RN ESE
ERHEMEERAERY, LR EZEFRE.
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THE SUCCESSION OF COMMUNITY
OF ANIMAL AND PLANT AND THE
EFFECT OF ECONOMIC-ECOLOGY
AFTER RODENT PEST INTEGRATED
TREATMENT IN ALPINE MEADOW
GRASSLLAND

Jing Zengchun Bian Jianghui Fan Naichang
{ Northwest Plateau Institute of Biology, The Chinese Academy of Sciences)

Abstract

This work was carried out at Panpo area of Haibe: Research Station of Alpine Meadow Ecosystem
from 1987 to 1993. The experiment area was integratively managed from 1987, and then animal com-
munity and economic benefit . with the biomass and the community of plant were varied. The results are
as following;

The plant community had been succeeded from rhizome forbs ( Elshitzia calveocarpa, Ajania
tenui folta and potentilla anserina)to sparse grasses (Elymus nutans, Elymus sibiricus and potentilla anse-
rina ) to dense grasses (Siipa aliena and Saussurea likiangensis). Meanwhile, the animal community had
been also varied from Ochotona curzeniae and Myospalax baileyi 10 Microtus oecomus, Myospalax Eralﬂe_w'
and Ochotona cansus. There were significant relationships between the diversities of animal and plant

commmunities, but correlation was found neither evenness nor number of species both animal and plant.

Key words: Rodent pest of integrated management; Communrnities; Succession; Benefit of economic acd

ecology
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