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ABsTRACT

A consumer subsystcm biolnass dynamic 1】 1odcl of thc alpinc mcadow ccosystcn1 (callCd

QHB)is a dctcrministic 111athcmatical model with a view to undcrstanding its structurc and

function and to prcdicting so∶ m.c propcrties of thc systenn.  ~A~sirnulation ca1culation has bccn

donc succcssfully at IBN】 -PC/XT.

In thc arca of Haibci Rcscarch station,some major consumcrs, such as Tibcten shcep,

platcau pikas(ochotona curzoniac Hodgsin),platcau zokosr (i`y。 ‘
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bccn studicd to a varying cxtcnd frotn various anglcs in thc previous dccadc.  It thc 1ocan-

tiinc, thc principal vegctablc types, c.g, nlaior plant coilln)unitics and thcir production in ihat

arca havc bccn approachcd.  QHB is built 、″ith thc hclp of thc abovc mantioncd conditions and

cxpericnccs of othcr rcscarchcrs (BlCdsoc,ct a1.,1971;Anway,1978; Cole,1975),
·
rhc pr。 ccss of solving the problcnas could bc illustratcd in figurc 1,

Constructio.‘ of tllc inodcl

objcctives1 6 consumcrs and dynamics of tllcir biomass.

I-Iypothescs:

1.  1·
′
hc instantaneous values of plant bionlass arc found “冫ith an a1gcbraic intcrpolating

function an】 ong stallding crops 1)Cr 1△1onth.

2.  
·
I· hc amount of food intake and】 mctabolisnl arc both principal factors svhiCh havc an

cffect on thc body w`cight of animals,

1·

·
hc anlount of food intakc pcr day is dctcr1】 】incd by encrgy requireⅡlcnt and it is also

affcctcd by thc proportion of thc dict, fc)od.intakc order and assin)ilation cfficicncy and so on.

1ˇIctabolisn△ cxpenditurc is dividcd into 4 parts: rest, linovcinent, organis1△ 1 groⅥ`th and re-

production.

3.  
·
I·hc dcnsity variation of thc anirnals is controled by birth ratc,dcath ratc and harvest

ratc.  A sCt of nonlincar diffcrcntial cquations is uscd to dcscribc thc dynai△ lic of density and

wcight:

I)cnsitv cquation:
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Fig. 1 The siinulation process ot the Ir odel
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whcrc

pn (i)————dCIlsity of the animals in grotlP i,i=l to 6 arc Tibctcn sllecp, 1)latcall pikas,
platcau zokors, atpinc lvcascls and insccts rcspcctivily.

w(i)-avcragc wcight of individual in ith animal group

b(i)-instantaneous birth ratc of ith arlimal group

d(i)—instantancOus death ratc of itll animal group
kC(i)-uppCr wCight thrc止。ld of itll animal group
t-tllllC

ha(i+7)—harvCst ratc of ith aninla1 group
hmk(i)—dCstroy ratc of ith animal group
xim(i)[cm(i)]— immigration[cmigrati。 nl ralC of ith animal gr()up.
Body、vcight cquation;

′
伊 =rbf(oCff⑺ —rc⑺
丿=· 1,· ·.,6

whcrc

rbf(i)—food intakc ratc for ith aninlal group
Cff(i)—assimilation cfficiency of ith animal group
rc(i)-total mctabolism ratc of ith animal group.

Thc dynamic of biotnass for the anilnal group is indicatcd by a product of body、
vcig1.t

and dcnsity:
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fC— total biornass of anilllal feccs
ad-total bionlass of dcatll lllatcrials ffolll anilllals

af(i)-food intakc ratc of itn anin1al group, pcr unit arca, undcr actual availabitity

conditlons

xc(i)— biomass dCnsity of consumed specics,xc(i)Will bC that of animal as i)7
hs,ha-harvcst ratc of fcccs and anirnal deatll n1atcrials by Illicrobcs.

ResuIts and disscusions

QHB dCsCribcs dynalnic changcs of biomass for 6 consumers that occur in Haibei alpinc

nincadow froi11 grcen-up pcriod t0 、vithering. 6 aninlal spccics arc the rcprcscntativcs of thc

major consumcrs only, simulation rcsults,paramctcrs and formula may givc an cxprcssion to

sOIn.c charactcristics of thc consurnCrs in thc alpinc nlcado、v sincc n1ost of thc data arc takcn

frot】 ]|1aibei Rcsearch sation,

△
·
hc naodcl could provid solnc inaportant inforⅡ lations rclatcd to thc consurners.  First,thc

arnount of natural food becorncs scasonally tlilstcady d~uc to tllc cliⅡ latc, soil cond~itions an(i

so on,  By using food c° illposition, grazing lcvel and hungcr forn】 ation, thc lllo.dCl sii△ ulatcd

a rclationship of“ supply and dcmand”  an1ong consun1ers and its food.  
·
rhirdly, thc con1pe-

tition bctlvcen pikas and shecp and damaging lcvcl to thc grassland donc by inice arc also si-

Ⅱlulatcd according to thc 1△ echanisn1 of thc grazing priority of pikas ovcr shecp and thc

siⅡlilarity of thc two anirlla1s in thcir prcfcrcncc to ccrtain food,and t1△ c results ColIld bc usefull

to control pcst of rodcnts.
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