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won (1982) ML A2 MEEH K, INAREEAD IS TR Bl A iR B3 A 2 2
P Fes IS IHETH =4 BB UAR R AR OB E R R AR AR, JFfESE—
AWM, ME, D%E 1985 MiESAERN T ARAE, & T
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R IR E L, 5 b SR8 47.8% CA ., £ %1, 1980) S ISP RN
WP, P LR, ABE HI8 €0 4k e (Chorthippus brunneus) , 5o (Chort-
hippus biguttulus) . /NBRE (Chorthippus fallax) M i U8 (Chorthippus dorsatus)
H Ry BEA ML) R, P HOREFH R, b/ i (Nysium ericae obscu-
ratus) . IR (N . ericae alticola) | B6EF K4y, WNHY W (Lugus prateusis)
M- R Chlamydatus sp., Plagionathus sp. FERR A FNEW ., Hd 35 £ il
[E% IR (Orgyia aurollimbra) FNH{BE 3 4 (Gynaephora alpherakii)] ¥ 4
ERREMICT, XMEREERREMPEMRE L CGATE, 4% &, 1980, 14 = &,
1981; Zp, &3HEE, 1982).

“RHERE: FERBERKEDDRREENDITAIHEE. BTX RN
WL E) A BAFHO BRE (Mustela alraica) , £1E (M. eversmanni), FERHEREK
F/NRY &, 20, RFHLLIR (Vul_pes vulpes) [BIK (V. ferrilatus) FEHAME, &,

BITE



%, SEAIE S, B AER 1985 HuE., BIMAM R B 2 % Panthera uncia),

SRR, . B (Cervus sp. ). B ( Moschus sifanicus ) , £ 3 (Pseudois
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BF gl nEnR At s, ., RFEA, flicp, B PR, LSRNk
HERERA; HEE kER AT TR S EE, 2 b, HRiFLBEEY)
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(Phrynocephalus viangalii), Wk EHibd: (BDik, 1981).

B bk SR RN R MA TR ER (B 1D, AR E B R A R %

BEAREFERB LI R HEIE LKA,

2w RE
ERER === { kB ams
!
TRMRE % L
ERER --- A% ER% f—s—| RRBX ke
— Bl B : :
EREE --- L] @ TwHE RE ]
S s 8% ik FARSA HE%
R - -~ U

El SREaLERANKEDERER GRENZE, 1981, REBZZ
[Fig, 1 Shematic diagram of the grazing food web in alpine meadow ecosystem

(modified from Xiao Yunfeng, 1981),
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Fig.2 Schmatic diagram of the relationship between main components of consumer
subsystem in alpine meadow ecosystem.

o, A R 4 LR

S T TR T ) A AR R L T S M R 0 e W ) A A [ RS R W RS2 R, R
R 5 ARG LR A R EH s R i Xk R AR ES S E GBS W
BERL, L h S R G R AR SRR, DA R S Sh ST e o R SR B
TERIMEE.
ARAHE B AAE LR A B B A SRR T A .
IR E A R A B 5 T F.
- B ERRIMSIEARA. EHE
R EWE: HER, R, MY
RAUHBELLE R SERO0. FL., EHZE, BB
REHXSR LS 5H1ES.
xE RRHE) . Kk
ﬁﬁﬁﬁ%ﬁ%%:Eﬁﬁxﬂiﬁ.%ﬁ%.%iﬁ,ﬂm
WRaM CERlD: BER., RAg
5% (MER): KKEE

+ 118



B (HEEm). EXR[

ERMEEdES, EHEIABELD, AXR, FRE. BFELEREH KD,
A AT TCRAR b B, e DA (R R SR K -

TEB T & J O VR SR % v BB B e A ep oD D IR TR IE 0L AL K22 4 A
IMEIRESZ, hER R LEEMERRFET EREMA AR BT RERL, ERUER

PR
T

s B X B

SHE, 1985 XE-Lawson RAMBEHKETGET. £F2R5(3): 282—290.
FEaky, =i, TEHEK 1982 E‘gﬁ_ﬁﬁﬁiﬁ%iﬁﬁ%%%ﬁ%ﬁﬁﬁ%-i?&??ﬁﬂl): 4102
FHEE, PERE, sACh, EREBEFE 1980 SUEMASR NSRRI L. SER T £l
R R A A LR R R K EG E ., i Em26(2): 184—195,

Mihig, TEHK, HEY 1985 RE#-Eh ZZ&hpARES—AEREIERBANIAEEET, 2B 26
5(1): 43—53.

MEH, ZAYE, AR, £ 1982 SEEEGEAEASENHBEAMLSIDRESEE. ERYESE: 8
EENERZSIEI: 34—43, B ARHIR.

FgE 1978 EREAFEERERSETEROL. PEREREE, RIHRE.

HIRE 19822 HmAVWATFHERHSRFHEEREHTIR. S ER28(2): 190—199.

PRERE 1982b EEEMEALANEELY. ERTEE: SEEAASAKIENET 117128, HRAR &

hg k. :

WHEE, hER, 2iE 1985 EEREELALSHBEEREESE BEEDEETI): 40—56.

BT, 2T 1980 EEAREBERESHSHESE. B HSR 23(1): 156—166.

2V, £32F 1982 EHEESERNARTEER: SEEAEEREXEL: 110116, Hif ARHRE.

HE, TEH Dt 1082 EE/HAZRwag hahBetARRENBERNHITI Beg—RE 2

TR B EEH 2(3): 239—254.
M=k 1981 HEANFESEEAESRANVSAE. EWESESREDFMT]5(2): 121—130.
AR, GEEERE 1983 FHEEEEROESARLEE RAERED AR B 3(1): 35—
46.

WA 1980 HHIRRROEERR . IR 1(4): 466—477.

AR 1985 B EiEvEEL. B2 5(3): 222,

FigGEMWAR 19712 ERERRENR. FE ARMKLT.

ERF 1982 mEEEESRZE HAARMER.

friks, XPRME, THEE 1984 #odny IWAOM-M ST B3 4(2): 111—117.

BERR, G.Lawson 1982 —AFFEMKHEERIU—NSRY logistic HFEMBHTENT . EE52 #

2(4): 403—416.

EARYE 1981 BERANKELSH.BHEER1(2): 159—416.

BRZE, &%E, HHAE 1980 FERAESRANEMFREI SN LESRS5(D: 86-92.

PR, BRE 1985 HEAMFREDTENDSHE. BEALMFEET 4; 33—88.

HEN, ERY 1985 SERAEHERABENP. EE2HE5(4): 251—262.

#wS, EEtk, FEE, IMER 1984 BLERASENBEHREHREGESMLNET. £5ERAQ): 1—

2.

Anway J. C., Brittain G., Hunt H, W., Innis G. S., Parton W, I., Rodell C. F. and R. H, Sauer
1972 Technical Report No,15¢ ELM Version 1.0 'Grassland Biome U, S, International Biological
Program, ;

Anway J. C., Cole G, W., Hunt H. W., Parton W. J., Rodell C. F. and Ronald H, Sarer 1976
Science Series No,20A ELM Version 2,0. Range Science Department Science No,20 Colorado State
University, Fort Collins,

Bazilevich N, 1. and A, A. Titlyanova 1980 Comparative studies of ecosystem function. In Breymeyer
A, I, and G, M. Van Dyne (ed.) International Biological Programme 19. Grassland, system
analysis and man, pp. T13-758 Cambridge University Press.

Bledsoe L. I., Francis R, C., Swartzman G, L and J. D, Gustafson 1971 PWNEE. A grassland ecosy-
stem model, Technical Report No. (4, Grassland Biome, U.S, International Biological Program.

Cole G, W.(ed.) 1976 ELM. version 2.0. Range Science Series 20. Range Science Depariment, Coiorado

+ 119 -




State University, Fort Collins.
Gounot M. and M.Bouche 1974 Modelisation de 1/ecosysteme prairial: objectifs et methodes., Bulletin d’

Ecologie, 5, -380.

Innis G. S. 1978 Ecological studies 26 Grassland Simulatios Model, Springer-Verlag.

Innis G. S., Noy-Meir 1., Godron M. and G. M. Van Dyne 1980 Total-system simalation mndels In
Breymeyer A, I, and G, M., Van Dyne (ed.) International Biological Programme 19. Grassland,

system analysis and man, 759-798 pp. Cambridge University Press.

Inniz G. S. and E. A. Rexstad 1983 Simulation model simplification techniques, Simulation 41:7-15,

Lyapunov A, A, and A, A, Titlyanova 1974 Systematic approach to the study of exchange processes in
biogeocoenosis. Botanical Journal 59, 1081-1092.

Numata N, (ed.) 1975 Ecological studies in Japanese grasslands with special reference to the IBP area-
productivity of terrestrial communities, JIBP Synthesis Volume 13. University of Tokyo Press,
Japan,

Patten B. C 1972 A simulation of the shortgrass prairie ecosystem, Simulation 19, 177-186.

Saugier B,, Ripley E. A and P, Leuke 1974 Modeling., VIII. A mechanistic model of plant growth and
water use {or the Matador Grassland. Matador Project Technical Report 65. Canadian Committee
for IBP, University of Saskatchewan, Saskatoon,

Van Dyne G, M, 1978 Foreword: Perspective on the ELM model and modeling efforts, In Inuis G. S.
(ed.) Ecological Studies326 Grassland Simulation Model, Springer-Verlag.

-

STUDIES ON THE SIMULATION MODEL OF BIOMASS
DYNAMICS FOR CONSUMER SUBSYSTEM IN THE
ALPINE MEADOW ECOSYSTEM

I. THE MAIN COMPONENTS OF CONSUMER SUBSYSTEM AND
THE SELECTION OF MODELING SPECIES

Wang Zuwang, Wei Shanwu, Zhou Li, Pi Nanlin, Liang Jierong,

Liu Jike, Zheng Shengwu and Zhang Xiaoai
(Northwest Plateau Institute of Biology, Academia Sinica)

The simulation model of biomass dynamies for consumer subsystem in the
alpine meadow ecosystem has been describcd in this paper, and experiences and
lessons, both domestic and international, concerning grassland modeling and system
analysis have been discussed.

The objective of this model is to simulate biomass dynamics of consumers,
the relationship between consumer abundance and food conditions, the competition
among the primary consumers, the relationship between the primary and secondary
consumers during a specific time of observation and within the limits of a certain
area, as well as to lay a foundation for modeling the energy dynamics of consu-
mer subsystem.

We take into consideration only the consumer of grazing food web (biophagic
path way) comprising herbivores feeding on plants, which in turn serve as the
food for carnivores, and the consumers of the detritus food web (saprophagic path
way) containing the decomposer organisms regardless of the existence of their

predators,
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The main components of consumer subsystem are as follows,

Primary consumers, This category consists of a number of domestic animals,
such as Men Yuan horses, yaks and Tibetan sheep, as well as some wild mam-
mals, such as, Procapra picticaudata, Capreolus capreolus, Ochotona curzoniae, O.
cansa, Marmota himalayana, Cricetulus longicaudatus, Myospalax baileyi and
Microtus oeconomus. Of the wild mammals mentioned above, Ochotone curzoniae
and Myospalax beileyi are not only wide spread, but also the most abundant in
quantity. Therefore, they both affected the alpine meadow ecosystem greatly. Of
the wild birds no more than two species are genuine herbivorous, i.e. Carduelis
flavirostris and Urocynchramus pylzowi. The other birds are omnivorous. They
are; Eremophila alpestris, a resident bird, holding a dominant position in alpine
meadow ecosystem, a subdominant species, Melanocorypha maxima and some
common species --- Montifringilla taczanowskii, M. ruficollis ruficollis, and
part of the summer migratory birds---Tringa totanus, T. ochropus, etc.,Usually
they feed on grass seeds but on insects during brood period.

The herbivorous insects are numerous amounting to 47.8% of the total spe-
cies, such as Chorthippus brunneus, C. biguttulus,C. fallax, C. dorsatus, Nysium
ericae, N. ericae aliicola, Lwgus prateusis, Chlamydatus sp. and Plagionathus
sp. with Orgyia aurollimbia and Gynacphora alpherakii added to the record for
the first time in the late 60s.

Secondary consumers; This category includes small carnivorous mammals, such
as Mus::la altaica, M. eversmanni, both of which prey mainly on small rodents
and birds.This group also contains Vulpes vulpes, V. ferrilata and Felis manul,
etc.. The species of birds belonging to this group are Aguila chrysaetos, Falco
tinnunculus, Athene noctua, and some species of birds feeding on insects, such
as Podoces humilis and part of the summer migratory birds --- Riparia riparia,
Motacilla citreola, M. alba, Anthus roseatus, Phoenicurus ochruros and Locusiella
certhiola., etc.

The third consumers;, This category includes Canis lupus, Cuon alpinus,
both of which prey on Vulpes vulpes, Vulpes ferrilatas and Felis manul. They
also feed on small-medium size herbivorous mammals, such as Procapra picticau-
data, Ochotona curzonige ane rodents. This group also contains birds of prey,
such as Agquila ckrys'aems and Buteo hemilasius, etc.

The main components of consumer subsystem in alpine meadow ecosystem are
too complicated for us to build a model of it. It is impossible for us to put each
main component into the model, yet we could select some of the main compo-
pents. They play an important role in the alpine meadow ecosystem and thus can
serve as “representafives". This approach does not affect the truthfulness of the

model but simplifies its structure greatly,thus we made the calculation and adju-
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stment more flexible and movement more convenient.

We have selected six representative species at different nutritional levels and
carried them into the model. They are as follows,

Primary consumers; A domestic animal — Tibetan sheep; herbivorous small
mammals — Ochotona curzoniae and Myospalax baileyi; herbivorous insects -—
Orgyia aurollimbia and Gynaephora alpherakii.

The mediate species’ between primary and secondary consumers is an omnivo-
rous bird, Eremophila alpestris, :

Secondary consumer; Mustela altaica is one of the main natural enemies for
Ochotona curzoniae and Myospalax baileyi.

Since the density of the third consumers is quite low and they do not have

much impact in alpine meadow ecosystem, therefore, not .included in the model.
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