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PIo 0 R4 T W R3250K, Jb&37° 29’ —37°45' REB101°1) —101°35', WENM
1981— 10824 @ M, EFHEE - 21°C, 1 AFH - 12.9°C, BRB ISR - 32.0°C

(1081412 518A) , 7 APH10.3°C, HIRMARiR23.2°C (1981F 8 AL H)
TR 480.8 3K, BRWEENES —9 H, HLFRmEN2.9%.
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EAAERAPHREAYE, —RRaEHE (razing food chain), —RBREE
#ek (detritus food chain), F kR DTN S KRR,

NBEME Wik, UEERR (Ochotons curzoniae), REBR (Myos-
mhxmﬂwﬂ,Eﬁﬁﬁﬁﬁ(MmeG%mmwm),%ﬁxﬁﬁmﬁﬁﬂ,ﬁ
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dl%ﬁﬁ?; AT, ﬁﬁ%ﬁﬁi*ﬁ%ﬁmﬁﬁa W #b, MREE (Microtus oeco-
nomus), WEREEA, 22.92 /AW, BEZMMA (Capreolus capreolus) M
(Pseudois navaur) BEML, FEAMEBHE, B75, HEL,

B3, FAE (Eremophila alpestris elwesi), H/hEE (Alouda gulgule
inopinala), &R NRARRE, AN EESH E BIM31.44%, 24.76%0. HEHA
BT A Moniifringilla taczanowskii), BEERE (M. ruficollis), AKX BHE
(Psendopodoces humilis), SEWH, HHHEERX0.55—2.58% (TR, 1982),
BREaE, 98,

ROBMBRHE—E (17.8%) BAEFHEN, WEERKE, LRAMEMNT
BRI AMRSBF, SRUESDE. ERMENKTIEE, HPURERBME SR
#, HIEAAEN (Nysium ericae obscuratus) , HiIANESE (N, ericae alti-
cole) LERERFHMHHEY., HEOPHBAHFHE, WRESRKT, FHIMX
LS R SN, soAh, S H AU B R ARG HRE. HAERAOH, b
WA (Chor thippus follox), H¥WH® ( Bryodema m, miramae) FRpibR¥H,
URNEEM (L8 WHW, (Orgyic aurollimbia )B4 % @ ( Gynaephora
al pherckii) , MILIER]) Wi HHEY (AT, 1980) ,

TEEME ARANLH, SEREARMMMILR (Mustela eversmanni},
HARRFEM (Mustela altaica), BREMBIE (Vulpes ferrilatus ) M@aIR Ful-
pes vulpes) , EMEERRBARL, BADH. RERAMKSR, ~ALRTY
BAR#B247.15 CGRERS, 1083) .

. B H8%I5%, FREH 7R XPHRE 5 H, WMAE (Buteo hemilasius)
B (Falco cherrug), 4L# (Falco tinnunculus), /3 (Athene noctua plumi-
pes), KM  Lanius t. tephronotus ), BIBVEERNE-AXEBEERPHE
Bt 247,838, .ﬁm_ﬁél?ﬁ', A ¢ Cuculus canorus bakeri), H# ( Hirundo
rustica gutturalis), KPH ( Riporia riparic diluta), WRM ( Phoenicurus
auroreus), BILWE (Motacilla ¢, calcaraio), 88 (Prunellidee r. rubecu-
loidae) WM (Upupa epops soturatan) %,

G2, AW (Bufo bufo minsnanicus) M EMWEE (Kans temporaria
chensinensis) BUBRHRAE,

R B MAFIRR, R A MRER, EER. PUFRAIREENE IR W
%, R, N SRBAYAMRY, BEENFLEEE, MR, S K, K&
BRERMARERNERENHARESRSESY. AT LRI RUAI TR

{ Haemolaelaps =p. ), 5EHE¥% ( Poecilochirus sp.), MRESEXESRE BB
11.8%, #HELZE10.4% (BREZ, 1080) ,

SHSEE DoaEBRENgE, RTE-RKENEEH (Felis uncia) fIM
(Canis lupus) EILHRM (Meles meles) LI, M, LFRTHEBEE. B,
BERH. EENHEEA, HZBRR. FEERAENEREREN HE EXAR AR
g, i BERE. KRMEARE, ERBAESELS, RN, & EALEHE
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B EREGHYTHEERE (Llaphe dione) FRHE. 5, BTFX-RRERHE
HYH L, Sk, DRBEFEAMRFANIER, FEMNE,

EREHFENEHENRE-HEERER, TWREREHERESE, Fmiin
B, BHHESATE, ERBEETRRAATHENRENRERBT &N
BEWLR., Fhh, RS, EN-PHETEANRT _&ERE, ER—HHR
TEART=ZH®E. PN, ENZHETULEEY, BHHTERTHARRSE.
B, —RHBTRREAMARDYYHRY, ANEETUREHEHS, Bkt
BEEBRENERERCRGLEN @ 1) . EEERENHTSTETEREREY
RAWHER, BEEQASRETUSIEREMERE.
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EANRBHESTHEAMBK, AHRE, ~HROBEE=8HEH, REERN
B,

BRANESRETIPHELTHE ZE&ENH, XRETRHHAFEREEEE TR
FMARTHESHEFRR, RABEHIIER.

ATFHLIREEDESARHSHEEHIE, HER (19851 BRH. ETIHREN
AFEH, FTERRTEHPRESRY, ANERETREREDIHHIFHE —B &

(F1) . HUFLEMNEDBEEEOYM 2 ELITHER,

SRERY AHEFNBHOEER, Bk, RBHAHLRE (Dasiphora fruti-
cosa), PEE30—60RE, AWM (Salix sp.), BIWHELRY (Spiraec ol pina),
EEEHEULH BE (Kobresia eapillifolia) Kk, KAREHFF (Polygonum
viviparum), REFH (Festuce rubra) %, BYNESHWIFE, BLu@ER, &
HPEHRNEEHERE,
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Tab, 1 Consumer's distribution, density, biomass and diversity
Amphibia Aves
Vegetation type Insect Species Density (¢indi/ha) Biomass (g) Species

Eremophila ol pestris
elwesi
Atauda gulguls
ino pinaia
Riparia riporia diluta
Moiacilla c. calcarata
Potentilla fruficosa Rana lemporaria B2.0 665.68  Prunellidae r.

bushiand chensitensis rubeculoidee
Corduelis flovirostris
montosella
Urocynchramus
Families pylzowi
86 Total

species Eremophila olpestris
240 elwest
Alauda gulgula

Kobrasia humilis Rana temporaria 4.0 76.90 o pinaia

meadow chensinensis Riparia riparia diluta
FPseudopodoces humilis
Total

Eremophila al pesivis

elwesi
Families Alauda gulgula
Elymus nutons 77 Rana temporaric 15.9 114.57 inopinata
meadar species chersinensis Pseudopodoces humilis
188 Montifringilla
toczanotskii
Total
Tringa tolanus
Tringa cchropus
Families Meianocorypha moexims
Swamp 78 Rano iemporaria 68.0 563.24  Moftacilia ¢, colcarata
meadow speciss chensioensis Anthis roseatis
187 -~ Locustella certhicla
cenirolasiae
Total

#  Were in accordance with Wu Var's (1982}, Liang Jierong's (1981}, and Zhang Xiaoai's
14

#% Uniform exponentiat I=m
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of animal community at Haibei Alpine Meadow Ecosystem®

Rodent

Diversity animal

[, . S R _.. _ communily
Density (indi/ha)  Biomass {g) Species Density tindifba)  Biomass (g} H' Hingx I'**
2.16 T4.0 Mierotus 22.92 555,81
oeconomus
g.18 205, % Cehotons 2.96 407.92
curzoniae
4.50 5.8 Ochotone censa 2,60 120,00 0,914  1.386  0.659
0.61 15.7 M yos palax 0.74 211.86
0,38 8.7 baileyi
Tetal 28,12 1295.59
0,75 9.5
0.30 5.3
13.63 374.9
4.48 119.3 Qchoiona 63.25 8681.4%
curzonise
0.39 12.3 Myospalax 9,60 2748.40
.26 2.8 baileyi 0,727 1.186  0.510
Mormota himalaoyano 0.3 1120.00
0.25 9.4 Total 73.17 12549.8¢
5.37 143.9
305 135.4 Ochotona 44.90 60£3.64
curzonioe
0.53 16,7 M yos polax 17.49 4883.00
baileyi D.820 1.386  0.692
0.17 6.3 Total 61.09 14956.64
0.21 8.5
4.86 166.%
3.33 376.1
0.88 65.6
1.56 134.3
2.563 64.5 4.693  1.009  0.631
Q.38 7.4
.21 2.7
8.89 860.6

(1982) papers respectirely. Author computed part of numbers,
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ERGWEEE HREEERT, AL TRARSNE, BRARER, DE
WMBBE (FElvmus nutans) RE, F15—30Ek, fEEMFEEE (Carex sp. ), R
WER (Poa sp. ) %, LKA, HEE¥S, INEMRRERT FEHRIE.

EEEEY RiEAMNREAR, FRREH. BBREE (Kobresie humilis)
ShIREF, BR 3 —5 Bk, KRBMYREF (Stipa aliena) fREM AT A H
( Kobresie pygmaea), WH (Koelerio crisiaie), EMAEH ( Scussurca
superbe) %, WHEADN, HERFHIANFFILRETRFRF.

BRAESY AGEEME, THEKD, DNER, SKEK, ®HBTRER
Wi, LIERBEE (Blysmus sirocompressus) MHMEE (Carex moorcrofiin)
NEB, RETEBREEKE, BE, HEE,

HHBHNEEYE, THREREEN Mg, BEZTIHNES EHANE
FELNRAMEBREWAGERR, TELBFEEDRANERREBAME IR,
B DR AR 0 B S i B S R iR, BERTF NSRS RGP T B 96 & B
B, BiEKendeigh (1974) HHELHEERE HDY oL,

5
H,' = -2 pidog.py
1

Hip s HFHHBEHWHRA; POAREPE | A EEH. WHERFAITEL. &
FI1WN, BAWSHESTHE, MARASILERERE> RS EE0>HEL
HE), XSEYNBESHAEREHENMAR, EAEHRRRES, BRANRER
BEEIDNDRETREZUAHIBETE, £2BHHELAR, THHHBEHMER
&, MHESHS J'=0.659), HEHHARE (H'=0.914), EREHNGHH, AR
PAABETERRAERELANHHHEYE, BEREARNENIEIERME F Y
(0,150<0.592), WEHHEMR 0.727), AHELEGLS, SHERK 0.693), %
BHERS, HOERANLBRELNRDSRESHREE ARLEARFRE.

H1DRuEEELHR (SCB ZREWiens (1970) BIER,

SCB=1%! (Wini)

Wiy i qehm TSR G, Nidi #ssnEE (R/46).

B BREAMEEF LESL, TAEHHEEAER, —EPERRHE, R
A AR, XHAEE, EREHNEHFEERESHANMNERY, sihiEnitd
ASFEHHHBERN TR, BARERDTARSNARBERE, HPDRESY
HERELEMEE. EXUREHRZSBMAN 5 APUELIAR P (Altice sp.),
B (Pyrrhalic sp.) XRESN. 6 AFHURAMENME T, 7 L, PN
WIEHEK, WRE, RENNBSHHEE Lk EHYER, 8 A%R, 5 ST 4B
B, SR¥HE, RAFRERER (RE%, 1980) . 9 ARS, RUBERD,

4 BopE Mg, WRTREYE, MEEARR, 7EsEHHA, s ATH EH A
#.

BAEBRAVBIBEVEL, BEFEHE, BT (6—8 /D EXHY QYL
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AES , FRBEFLAS.10—14. 400 /4H, ARESRGELE B R B 1216
HinE, fiRErEfNAF(MA—B484 B), REERTHRH0.80—1.60 R/ 4 H,
BAUERBLEQERR, LT2RLED.

WENSHEREFENER, AETNER, AHELNLERY, HERAHR
RiEEe f, REMBETA, MAMARERES, 94, BEHXHAMFERAKERK
BEE, WAMKE, DERHIFABRERTEBRNEREIN., 2FQWHAE, X7
MEMETERZHESRRE. EREFBERL EHSHNESE, AZEANTHEER
REE, THINK.

BT P RE TR B 1 5

HTHEREEANESREAZTEREMA T RER, LREE—FHRTEENERN
Phi. EXNWANRE (RNGM AREBKRYE (AEsYH) MNEE (DR) mE
LR (AR BRAASRENZHES> - (EHE%, 1080; SBHES, 108L RAER
&, 1983), HHMFHERNBEEWE, KEHREWER (A FGrodzinski (1975)
124,

A=[K,.C-{K/,, F+K, UNN,T
C=8ANRHHTFHR GO

N =B LR (R4

T=X¥% (N

F=8XH%ETE G

U=BXH#RE G—HD
Ke=$Hp#al FTE/%, BRLS. TOH
Ki=#g#fl (FR/Z—TFHH
Ku=Riii (TR/B—HE)

HEME, KEEMERBER (A FIBZB3¥NE2, NHHENHANER L
HEERERBOENR K3  ERELAEEGETRELR, AHH LR ME
AR HAEY 9,008 x 100 K /4001 - 48 (BIEES, 1982) , MBEEEAREEET
2,958 x 10° K/ A 4F, BREMAHN2.021x10°kKF/ A4, MEEERAHE
FRESEAMELAER, MRS5S PP DREFRRIB4.76%F30.83% (£ 3),
Dajoz (1981) A2, MTHARE, XA—FHHBEHFEREIHEHE, XA
FERMNQGGRAF. ARBHEZERGEDO TS, NRE=RANEERETS
Bl R 2 BN, WI255.004 x 10° K-E/4080 « 46, 3.589x10°K-E/4H8] « 4, &
158 SRR MBI B3, 69516 x 10T K R/4 W Ghl+1T; BEE, 1982)
#113.78%, 9.71%, Woodwell (1970) R ASMGBEEFBATMERD, #410—20%
MRS BEREENAA (BIa8HKHESE 197D .

frFEs i, MAMBEEERSENE, SERANENETEEES ¥ 2.6
£, ERAEHRzA, AEEZEH, XHEIRIENGE, TEDBHEL. LN
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Tab. 2 Parameters of anergy flow in primary secondary cansumer
Primaty consumer E;‘E:Eg:?
Clause Ochoton? o Myaspc-;!jcxi 7 Musteia o
curzotiige baileyi eversmaonni
Periods (day) 365 365 365
Density of animal (Individuals/ha) 63.25 9,60 0.1
Food intake (dry matter} (g/day) 27.81 35.94 82.58
Droppiug (g-dry wt/day) 7.91 7.17 12.06
Urine (g-liquid/day) 20.70 39,21 56.00
Caloric content of food (Keal/g-dry wi) 14,7809 4.6545 5.8343
Caloric content of dropping{Kcal/g-dry wi) 4,9804 4.9980 1.R485
Caloric content of urine(Kcal/g-liquid wt) 0.2886 0.2041 0.3740

# Density of animal (individuls/ha) is seasonsl mean in 1982.

fed, As2. 5% MmBEATHERGHE, 1505 B A R B BE O 22.22%, Golley

(1960) EWMRETED EAyERHERN, BHER (Microtus pennsylvanicus)
Wﬁﬁﬂ$ﬁLﬁ%,@Eﬁ$%L&%.ﬂﬂﬁ&ﬂﬁﬂ$ﬁ$nﬂﬂﬁﬁﬁﬁﬁﬂ$
@ﬁ*Qﬁﬁﬁmmﬁﬁ$,ﬁﬁ%ﬁ@%ﬂmﬁ&%ﬁ%*ﬂﬁﬁm%ihﬁﬁiﬁ
E-Iﬁ%%ﬁﬁﬁ*ﬁ(i3),ﬁﬁﬁﬁﬁE@Wﬁﬁﬁ*ﬁkE*Eﬁﬁ\ﬁﬁ
R T B s, BB RRCRE T RA S Y.

Ex&TFH

AERERERARAAFRE, SHRAERATMEERERGH. LW
RAEEEFERAER.

Moo BREH o+ 1 BEHRBNERRD, DREBRA, MERBRE, TRER
MeEETRE “A” B, GTHRLERERLSRENEFERERL X 2. HRK
5%, MAEEDEL, TRUIHHELY, FURRSFRITEAH. RNAKHBE
wRAERTE, HAHBLREEGESRERREN. SBREMETHER,
HEERAE—ERARERMNE GO BLER (XD HRRWER EWRRE
W O(E2) . RNTT RSB E TSR R EXE.
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EHEERAESRS D, WEEEE MEBUEERL, SEGRRIRBM 5
HLUAER., PEESRY: RUHEARBE-LRAMEHN, “EBRHE. FAHEAS
f, FRBEERMANEE. El BRGFERES . AR, B48%, ahsl7
#, mige, ¥E. LRSS WEEEDERE, AMBEEELR, EREHEIE
#. BPEETHSReEE YRR AMIL8Y%, SHEBE. ESHEEH. W B
ATHE, &, 8, RTRFNAFRLE, DURTHESIYHER, BEE,

HBEEPESRELPEHEER, TESDBIEMNERE, NHSEHE R (H
1),

BUBEHEEE, HRFE: 2RERA>ERERNAEG>SHEE > RE
L (1) . ASGHYBELSNERAERERSEBEWAEX,

MEHRE HEEA, RERBRAMRZAR P BASEHLNRERS AN
5.094 x 10° KR/ HI-4, 3.589x10° K-/ ABE, ENLTRABLESDEN13.78%
fM9.71% (F2.B) ,

RALHRMERNEH, HABASRANERENW, MEES4FENERER

(2.,

$ £ X M
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STUDY ON SECODARY PRODUCIIVITY—CONSUMER’ $
DYNAMICS AT THE ALPINE
MEADOW ECOSYSTEM

Zheng Shengwu

(Northwest Plateau Institule of Biology, Academia Sinica, Xining

We have studied the sccondary productivity-consumer's dynamics of the
alpine meadow ecosystem since 1976 at Menyuan County, Qinghai province,
The paper describes structure and energy flow of the animal community of
the alpine meadow ecosystem,
The structure is divided into three twpes, i, c. horizontal and vertical
and periodic structure (Tab, 1),
Main consumer's components of the alpine meadow ccosystem arc as follows,
{ 1)Primary coasumers contain the rodents, including plateau pika, plateau

zokor, himalaya marmot, (Their densily were 63,25 indiv,/ha,9.69 indiv/ha,
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0.3 indiv/ha, respectively)and the avian, including shore lark, lesser skylark,
About half species (47.8%) of the insects,

(2) Secondary consumers contain species of prodatory beasts 8 among
them the number of masked polecat and alpine weasel the most, the birds of
prey contain 5 species, e, g, upland buzzard, saker falcon etc, The amphibia are
toad and frog, The insects include part of hemiptera diptera and hymenoptera,

( 3) Third consumers contain snow leopard, gray wolf, badyer and pla-
teau snake etc,

If all these feeding relations between species in a community were diagra—
mmed a complicated web would be formedthe food web (Fig. 1),

We used Grodzinski's {1975) equation caleulate energy flow, A=[¥c.C-
(K. F+Ku,UIN, T

C - Food intake (dry matter) (g/day)

N - Density of animal C Individuals/ha}

T - Periods (day)

F - Dropping(g - dry wt/day)

U - Urine(g - liquid/day)

Ke - Caloric content of food(Keal/g~dry wt)

K{ - Caloric content of dropping(Kcal/g-dry wt)

Ku - Caloric content of urine(Kcal/g - liguid wt)

The energy flow (A) through the population of plateau pika, plateau zokor
and masked polecat were 2,021x10° keal/ha/yr, 7.700x10°% keal/ha/yr,
1,354 x 10° kcal/ha/yr respectively (Tab,2.3),

From the primary to three consumers the numbers and energy {low of

animal reduced, They are showed ccological pyramids of numbers by size

classes (Fig.2 ).

Key words Ecosystem
Chain of food

Flow of energy




