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Alpinc lˇ Icadow distributes itsclf widcly on Qinghai-Xizang (TibCtan) PlatCau  and its

vast areas spread cxtcnsivcly in  t1· lc  cast  of lhc platcau and on lligh rnountaiIlous rangcs~

A.rnounting to 16 1million ha, it covcrs 40%of thc area of grasslands of various kinds in Qinghai

Provincc itself,  It is, thcrcforc, Ilcccssary to n】 akc systcinatiC and long-tcrIn studics of it, and

in 1976, I· 1aibci Rcscarch station of itlpi】 lc lvicadow Ecosystem.was sct up.  Prilnary invcsti-

gations al)out thc basic situation thcrc wcrc carricd ollt fron】  ⒈‘ay 26 of that yCar and in thc

lncantiinc, prcparations for thc construction of houscs w· crc startcd,  systctn.atiC  obscrvations

bcgan aftcr 1977, including studics of thc primary production, and thc cnergy flo`v of sccon-

dary produccrs. Attcntions、 vcrc also paid to thc changcs of soil fcrtility and inatcria1 cyc-

ling.  In 1980, studics on dccomposcr microbcs startcd.  r)uring thc coursc of studics, thc ma-

thc1△.atical inodcl was dcsigncd and put to usc.Up till n0涡 `, thc construCtion and calculation

of the biornass dynanlic naodcl of subsystcm consu1-nCrs havc becn brought to col)1plction. I)uring

this tilnc thc capital construction was gradually incrcased,inorc hotIscs 、VCrc built, and clcctri-

city, hcating and tclcphonc linc wcrc installcd, road had bcc11 pavcd and the laboratory rC-

plcnishcd, and by 1985, construction of thc station was 1argcly complcted.

NATURAL CONDITIONs

1· hc alpinc n】cado、  ̌ecosystcm rescarch station is loc.atcd at lrcnyuan stud Ranch of

Mcnyuan iHui Autonomous Coun” ,HaibCi′ribctan Autonomous Prcfccturc,Qinghai Provin-

cc, with ILat. 37° 29'-37° 45'N and I.ong. 101° 12'-101°33'E..  Thc station lics at thc foothilI

on thc south slopc of lvit.  I'cnglongling in tllc cast part of Qilian lviountains, and at the

north△ vcst Va11Cy of thc Datong R~ivcr,  I..cnglongling streching fr° n】 thc north、vcst to thC sou-

thcast for1】 s a 】aatura1 1inc of denlarcation betwCCn QIngllai an(I Gansu Provincαs.Thc hig-

hest pcak of thc I.'cnglongling n1ountain rangC has an altitudc of 5076 mCtrcs, CovCrCd 
、vith

snoⅥ` all thc ycar round,thc sno、
、̀ line of 珈

.hich is about 4200 inctrcs.  L.o、 冫cst lands on thc

south sidc rangc bct、 vccn 3200 and 3400 m. in alt,  forming a natural pasture 、vhcrc tbc sta-

tion is situatcd.  
·
rhc Dat。 ng R.iver valley docs not vary nauch in topography and has an al-

titudc of 2800-3000 inctrcs,  In sornc places, thc cultu.re of I)lant has bccn dcvclopcd, witih

rape(Br四“访cc伤勿
`6′

r订 )as thC main crop.

C)n thc soutll sidc of thc I)atong Rivcr lies Dal)an Mountain, 、vhose altitude is 4000 n△ c-

trcs abovc sea-1cvcl, 、vith undulating hills. S、 vainplands 岔lld watcraccun】 ulatcd lakc-1.'uan-Hai
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zi arc forlncd.

Chnate

All thcsc factors excrcisc different iIlflueilccs on their economic utilization

Charactcrizcd by thc alpinc contincntal cliniate, thc placc d~ocs not l1.ave a real sun1n1cr.

C)nly thc cold and warm scasons can be rccognizcd,  In othcr words, thcrc is half a ycar of

wintcr and half a ycar of surrlnlcr.

△
·
cmpcraturc: Thc annual !△ can tcmperaturc at the rcscarch stationis -2° C and thc n】 can

tcllipcraturc in January is -18° C and thc low· cst tcInperature gocs down to  -35.0° C.  In
,July, thc avcragc tcnlpcrature is about lO° C and thc highcst tcmpcraturc rcachcs 27.5° C). 

·
rhcre

is no absolute frost_frec pcriod.  lf thc critical point is sct at thc tcinpcraturc of 5°
C wIlcn

hcrbagc can gro“
`, the grass grob.ing pcriod is 130-140 days; the tcn1pcraturc accumulated

of ≥5,0°C turns out to bc 1042° C, 、7hilc thc tcn1.pcraturc accun1ulated  of ≥10° C is  only
269°C.

Prccipitation:  .Annual prccipitation is ,30n】 nn at thc station bcing a placc with a prccio

pitation abovc thc averagc in Q1nghai.  1· ·
he 1〕 rccipitation n1ainly occurs in thc half a ycar 。f

sll】 1】 lllcr alld t】 lc prccipitation fron1 Junc~Aug. anlounts to 55% of thc total of thc 、vholc ycar,
whcrcas the prccipitation in thc half a ycar of winter (from Nov.to April, ncxt ycar) onlv

nlakcs tlp lO.5|%, and conscquently, snow covcrage is practically abscnt during lvintcr,  ln

surnrncr, howcvcr, rainfall and hcat comc sinxlltancOusly and this is bcncficial to thc gro$`th

。r hcrbagC.                                                             ˉ

solar radiation: Thc annual radiation is 14o-16o kil()colorie/sq. cm in all abundant,

indeed.  Thc total sunshine of a ycar is 2670 hours.  Both radiation and the total sunshinc

arc far more bighcr than thosc On thc plain arcas, and this fact providcs advantagcs for thc

photosynthcsis of llcrbagc.

Wirld: `Vinds in the half a ycar oF wintcr is principally WNW and WNN, Wind spced

is 1.7m/s.on thc avcragc and thc maximum wind vclocity is 17 m/s,  Wind scaling abovc

cight occurs 27 timcs within a ycar.  Wind crosion is serious,

Vegetation

△
·
hcre arc II vcgctation formations, according to zhou (1982), in the region of 【·Iail)ci

Rcsearch station,oF which thc most important threc arc as follows:

D口‘氵

``:o'c//″
`frof口

shrub: Thc d。 ntinant plant, D。 s``乃 orc rr'`|cof口 is short, with a hc-
ight not ovcr 30-40 cn1 alld an acconlpanying plant, sc`氵 扌 。/″/'`乃口, oftcn appcar at tllc
north slopc. Thcrc is rf|p`o`乃 σ召

`乃

汤召勿″口。:l thc swamplands, In thc lowcr laycr,Ko莎
'“

杨
c口P:′ JJro′氵四 gr。、̀s iIl abundancc in w·arin arcas, w· hile in highcr aIld coldcr places cxist Po`ˇ ~

go″″仍  v氵″氵

`口
':‘

仍  and F召 ‘
`劣

御  /″乃r‘; dominantly,

Kˉ。ar“ f口 乃″叨i`订 mcadow:Κ@莎厂“J口 汤〃″″
`订

 mcadow is m° st widesprcad in thc arca of
the rcscarch stati° n and is rcgardcd as thc best natural pasturc. It is distributcd on bcach-

land, slopes, half south and half north of thc hills,  ·
rhc dominant spccics is ~K03'矽 ‘,口 `7″ ~

″a〃

`J and subdoIninant spccics arc E`y`″ ``f 
刀

```口

″f' FFf`″ r口 ()V氵刀口
' sz``口

 口

``召
`:口

 ctc., Varing △vith
the grazing intcnsitics,

B`yo″
``●

J`刀 口r0勿

`'“

f″s and C四 7召

``99oo'ε
7@/``` swamp tleadow: Distributes around the

watcr-accurnulating lakcs aIld thc low and 、
`ct lands on thc sidcs of thc rivcr l″ hcrc thc soil

Contains 1morc 、vatcr.  
·
rhc d。 minant spccics arc B`y‘

`勿

留了 s`刀 口Co`·″

`rC“
`rs and C四 'cr,勿

口@rCD/~
r`订,with thc appcarancc of Ko3/6`口

`汤
c``rc ctc,.All th“ c plants arc good for the grazing of

yaks,

soil
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I·hcrc cxist alpinc incado`v soil, alpinc scrubby mcadow soil and bog soi1.

AlPinc incadow′ soil: This is thc soil sprcading Inost cxtcnsiVCly in thc arcas of thc rc

search station and has grass cpipcdon or soddy layCr, and humus laycr. containing plcnty

of organic rnattcr.  It can bc dividcd into t、 ″o typcs:  Onc is alpinc Incadow soil and thc

othcr, carbonatc alpinc rncadow so11.  A1pinc,ncadow soil formation has significant grass groˉ

wth proccss and its lcaching founction is co】 】paratively strongcr, nrithout limc rcaction th-

rough thc 、vholc profilc.  |Carbonate alpi11e rncadow soil posscsses strong grass cpipcdon and

tllc layer of accurnulatcd calciurn carbonatc.

Alpinc scrubby Incado、 v soil;  lts vcgctation is alpinc shrub undcr 、vhich arc strata of

thick moss and littcr,  
·
rhe soft sod appcars 、vhcrcver shrubs arc sparsc, under which humus

iaycr nlay rcach 30 cIn.in thichncss and is followcd by bascillent roCk undcrncath. 
·
rhc lea~

ching action is strong· .  1· h.crc is no lin1c rcaCtion gcnerally.

Bog soil: 
·
rhis kind of soil occurs around t,.uan-Hai-z.i and thc low and wct places o1,

thc bcach of rivcrs.  sonlc snlall sedgc duncs known as‘ pagoda-hcad’ appear° n thc surfacc of

carth, undcr 、vhich is thc pcat laycr 、vhich is folloⅥ `cd by glcization layer.

pH valucs of soil typcs incntioncd abovc arc Ovcr 7 and soil forluing proccss is young.

Thc contcnt of organic inattcr is rich but slow.in dCComposition.

Animals

A.s to don1.cstic a】 liinals, tbcrc arc horses,vaks and shccp but thcrc is littlc horsc tcnding

around thc rcsearch station.  A.s a mattcr of taCt, IFCngxia-kou, a rcsidcntial arca of 
·
ribctans

is 】】ainly a grazing land for yaks and shccp.

Rodcnts arc do了 Iainant anirnals, cspccialty thc platcau pika, Oc乃 o`o″‘: CJ`/z0″ 氵‘7o, thc pla-

tcau zokor, aryos`口
`‘

zr 3(7|`cyi, inhabiting Inos【 Iy in thc K‘ )3'纟‘j口 方口
`,,f`js inead<,w in great qu-

antity, thcy arc vcry harnafu1.  In thc D夕 ‘氵

`乃

o/cr/′ ‘
``r。

‘c shrubs livc the Kansu pika,0.c口 ″9口

and thc root Volc, arfrr@``‘ f ‘沼Co″ o″:″J.  
·
I· llc sl△ lall Carnivorcs, △r“

`c`‘

, 夕

``口

氵cc arl(i △r. 纟″crs~

″口刀″
`arc common but thc 1argc carnivorcs such as y″ `、

c`″ ,`′

`“

,7· f″ /;′口
`″

‘and Cc″订 J“-

`″

f arC rarcly found.

Thc colnn1.oncst snlall birds arc larks, Frc叨 .op`:JJ“ 日
``召

‘′/订 and ~'′ 口J‘

`c g″

J舀″

`夕

. Carni-

●orous bir(ls arc Fσ
`co c′

:F/r`‘ g and F. `;″ ″
`‘

″cJ‘ J,`‘ ,

1ˇ1any kinds of insccts oCCur in thc region of thc rcsearch station, According to thc prc-

liininary statistics, thcre arc 11 ordcrs,126 fan)llics and 374 spccics a11 togcthcr,of l″
hich thC

steppc catcrPila (Cy″ ″

`乃

o/日  ￠′″乃c″刀fif), though rccordcd for bcing in outbrcak and vcry

barnlful, it has b· ecn kcpt lo、 v in quantity for thc reccnt tcn ycars,

Microorgan.isms

Thc irlicroorganisnl acting as dccoⅡ lposcrs, has a slo、 v Cffcct on rnatCrial transformation,

due to thc low tcnlpcraturc, and conscqucntly thc organic nlattcr aCCunlulated becOIncs grcatcr

than thc lnattcr dccolllposcd, and thc spced of turnovcr of lnatcrial is rather lo、
v.

()ac charactcristic of rnicroorganisΠ ls is thc abscncc of acrobic nitrogcnfixing bacteria~

Thcrcforc,nitrogcn fixation is rcalizcd” a naCr。 bic nitrogcn-fixing bacteia

ECONOMIC CONDITIONs

·
I· lle gcncral econon】 iC Condition of thc sud Ranch is rnadc up of two parts-aniinal bus-

bandry and agriculture.  It has a population of 2,458, including 720 rcgular profcssional、
vor-

kcrs.  A.s to aniinal husbandry, thC aFca oi grass1and is 25,962 ba., ot which 43.82%. is iuore

or 1css in thc statc of dCgcIlCration.  
·
rhcrc are 532· 22 ha of artificial grassland froln `7hich

·  3  ·



Numbcr(indiv.) stocking capacity (i:ldiv./ha.)

Horse

Yak

shecp

2,482

4,762

22,!63

o.96× lO-:

1· 83 × lO^1

8.54〉(( iO-‘

('I·ab. l).  supp()siting that horscs and yaks could bc convcrtcd into shccp units (orlc horse==6

shccp,。 nc yak==4 shccp), it would havc 56,103 units and thc stocking capacity lvould bc 2.16

shecp units/ha.,  In Qinghai, this is colnparativcly high.

〈∶)riginally, thc stud Ranch rclicd hcavily on horsc raising,and no、
v strcss has bccn laid

on yaks and shccp, for horse raising sustains losscs in busincss.  In rcccnt ycars, shccp havc

bccn greatly dcvclopcd.  In 1978 tllc total nulnbcr of shccp in thc stud Ranch 
、vas only 124oo,

哂̀llilc in 1984 thc nurnbcr rcachcd 22163.  I【 'and uscd for agriculture is 1833.34 ha..  IIl 1984,
1366.67 ha,  wcrc plantcd “̀ith rapc and 266 67 ha. 、vith llighland barlcy, 2oo.00 ha. with
oats,  

·
rhc salcs 。f rapc sccds havc an incolnc of 741707 yuan, of highland   barlcy 81007

yuan, of oats 332o0 yuan of grccn dricd hay c18985 yuan, totalling 954899 yuan.  salcs in ani~

rnal husbandry havc bccn calculatcd as follo、 vs: 33【 398 yuan for horscs, 82128  yuan for
yaks, 118126 yˉ uan for shcep, 176855 yuan fof tvool, 16240 yuan for rnilk, 1054 yuan for pigs.

Thc total incomc of anirnal husbandry an,ounts to 725801 y·
uan, lcss than that of agriculture

by 24.o%, 1.c. 229098 yuan.

'k.s to thc division of labour, 325 hands arc cngag.cd.in anin1al husband.ry, 165 in agricul~turc.  Labour f。 rccs put into anin1a1 husbandry arc 1,97 tirncs as nlany as that into agricul-

turc,  Actually, animal husbandry has bccn invcstcd inuch Inorc funds, but it suffcrs l(x;scs

、vhilc agriculturc production 1】 lakcs profits. lt’ s ccrtainly Il。 t appropriatc f。 r a ranch to co1· n-
pcnsatc for thc losscs in anirnal husbandry lvith thc surplus in agriculturc production.   if

fccding crops is takcn as thc dorllinant prodtlctio11 in agriculturc and tllcir sccds or straw arc

used for surplcmcntary fccding or fattcning of animals, thc aninlal products nlay bc incrca-

scd, This is somcthing w° rth whilc furthcr studying.

)
●

D
巳

■

REsEARCH WORK

1·o dcsign thc arrangcnlcnt of rcscarchcs, on thc basis of thc clucs of cncrgy flo、
v and

mattcr flow in thc ccosystcnl, our study is still confined to grassland,,and ovcr~all studics on

agriculturc havc not yct begun.  What has already bccn takcn into considcration is but its cco~

n()’ l△ic bcneFit. A diagram of thc structure of alpinc mcadow ecosystcnl (Fig.1) has lx.cn

d.ra环 `n and the research work in cvcry colnpartn)cnt done at thc station is prcscntcd.
1) As to light cncrgy,its utilization ratc of grass has bccn studicd;thc c。

ntcnt of nitro~gCn and phosph。 rus iIl atnlospheric prccipitation has bcen irtcasurcd,

2)  F′ or the abovcground part of plants, thc f。
11ow· ing lv。rk has bccn done; 1· ·

hc structureoF grass c。 n】munitics,thc mcasurclncnt oF nct primary produ∝
ion, thc obscrvati°

ns∫。n tllc
herbage regeneratlon,tbc phcnology of grass,and thc distributing pattcrn of somc spccics.

.  5,  
「or thc underground p.art 

。f plants, rhc nct producti。
n of thc undcrground Darr。

f

plants and thc rati。
 。f living·  and dcad ro。 t l,iornass have bccn studicd.      。      ‘·  ̄'ˉ

·  4  ·

thc grass obtaincd is used for supplcn1cntarv fccding in 、vintcr.  And this reprcscnts thc dirc-
ction of 1△odernization of thc stud Farin in animal husbandary,

According to thc statistics at thc cnd of 1984, thc nunlbcrs of livcstock arc as follo、
vs:

Tab. 1  1.iveBIOck of Me。 yuan stud lR.a::ch
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4)  For the standing dcad, it scrvcs as tlle basic forages in 、vintcr,  Its scasonal changes
havc bccn studicd.

5)  For thc fallinII 、vithcrcd illattcr, great attcntion has bccn paid to its bionlass :lnd dcˉ

con】 I)osltion.

6) Livcstock;Rcscarcllcs havc becn tladc on cncrgy Iilctabolisnl,cncrgy flow alld gra-

zirlg ratc of shcep.  ·rhc f。 。d habit and encrgy flow of yaks, as lvell as their rclationships

ro shccp and platcau pikas in nichc 、vidth arld nichc Ovcrlap 、vcrc obscrvcd,
7)  Rodcnts and insccts: ∶Lots of work llas bccn donc to thc biological study upon Oc乃

9~

`@`9口
 ‘

`″
忿@″

`d召

 and ar|rrc矽 ″J ″ co″ o勿
`‘

f inCluding thcir growtll and dcvclopn1cnt, gascOus rnc~

tabolisnl, population I)ro(iuction, cncrgy flolv, daily rllythllls, honlc range, fanlily structurc

and sorne physiological pr° blc】Tls.  As for insccts, soinc inVestigations havc bccn Inade on thc

Conln,unitics, and. th.c biology of 。nc spccics of thc ant,

8)  ∶zokors and 。thcr soil anin1als: A grcat dcal of 私̀
。
rk has bccn d。 nc °n thc biology

of`1fy口‘

`召

′口r3召 i`召yi such as quantIty,rnctabolism,agc structurc ctC.;soil animals secrn to l,c

rathcr coⅡ lplicatcd, as both thc consurner and dccomp。
scr arc inv° lvcd, f。 r thc timc b.cing,

only sornc rcscarch rnatcrials havc bccn collcctcd.

9) Carniv。 rous birds and rnain1】 als: 
·
rhc bi。 logical charactcristics likc cncrgy flow

and daily rhcthrns of l’lr:`,`c`口 口

``日

氵夕口 and ~^巧‘j```c cv`rf″,口 ″刀氵 haVC bccn studicd, but rcscarchcs
on birds of prcy reinain undcrdcvelopcd.

10)  ~As to inscctivor° us and grainivorous birds, 、̀c haVC studicd thc co〗 】rnunitics 。fthcsc small birds as 、vcll as thc lifc history of son)c spccics, for instancc the dcvclopn】
cnt and

mctabolisn1 of their ncstlings.

11) Dccomposcrs: 、⒎c studicd thc rcspiration of soil in tcrnas of thc function°
f micro~

bcs.  This is, of c。 ursc, a comprchensivc and com.plicatcd proccss,  As for micr。
organism,

、̀c llavc w`orked on thc coinposition。 f riain groups, including nunlbcrs, activitics and scasonal
dynainics.  Much inaportancc has bccn placcd upon nitrogcn inetabolic microorganisins.

12) soil: This is a vcry complicatcd c、
stclu, inc1uding plants, anin)als, inicroorganisnl,

organic nlattcr and lnincrals ctc,. 飞Vc fotus our attcntion n1ainly 。n thc cxisting form of ni~
trogcn and phosphrous and thcir transfcr bct、

vccn soil and plants.
13)-Fcccs and dcad mattcr: `Vc havc studicd thc dccomposition of r(⒑

ts,liucr thc fcccs
by yaks and shccp.  .And thc ratio changcs bct、

vcCr Carbon and nitrogcn.
14) Soil mounds and pits: Thcsc spccial microtopographic  unconformitics formcd bv

anin1als havc bccn noticcd b()th t°  thcir har∏ lfulness in grassland, and thc plant succcssion on
thc barc ground.

IIn thc coursc of these studics,wc havc in lllind thc dynarnic n1odel of cach subsystenl and so

far,wc have complctcd thc work。
f bi。mass dynamic simulation modcl for conlsuIncr subsys~

tcn1, and also for thc abiotic subsystcn△
.

sOM|E cHARAcTERIsTICs OF ALPINE MEADOW EcOsysTEM

Based on tcn years’  rcsearch, 、vc havc gaincd thc foIIo玩 ’ing kno、 vlcdgc conccrning thc
charactcristics of alpinc n△ cadow∶

1.  Alpinc Inc配。、v in thc region of thc rescarch station is a stablc biol。
gical conlmunit7formcd undcr thc conditiorls of grazing. E)。

nlcstic anilnals play an important rolc in thc cc。
~systcn1.  

·
rhc structurc of thc Incado玩

` would bc quitc diffcrcnt if tI)crc 、7crc no dotlcstic ani~
△llals.  In thc grassland fcnccd f。

r thrcc years, grcct changcs havc taken placc, duc to tlle fact
that thcrc哂 ,crc no graz1ng donc by anilllals.  ^.s a rcsult, the vcgetation structurc of t职

`0 1ayers
·  6  ·



、vas fornled instcad of thc Original onc laycr. with Cran】
incac grasses being tlle uppcr laycr

and scdgcs of Kobr纟 ‘′‘l bcing thc lo、 vcr laycf. But thC grazcd district prcscntcd a singlc laycr

ConstruCted.nlainly by ~rCo乃 /FsFc.  ′Vith thc changcs in grass conllliunity, changcs in sma11 ani~

nna1s acc()mpanic(i-tb· C invasion and.increasc of root volcs.

Thc stability of biologica1 cOInn△ unities can bC Cxplaincd in terms of pedology, as nutri-

tional nlattcr rcsCrvcd in soil is very largc in quantity, but thc mattcr uscd cach ycar is very

littlc.Thc Organic matter comCnt in thc soil is ovcr 10%.If it is ca1culatcd l)v·
NHrN and

N· 0:-N,thc availability of nitrogcn is no morc tllan O.5%.Bcsidcs,·
thCrC is l“ s than 2%· of thc

total N is discharged in nitrogcn n1inera1ization potcntia1. sincc the a11,ount is morc rcscrvc(l

in thc mincral stock and dra、 vn is very littlc, it is ccrtainly stablc.

2.  Wind crosion of soil occurs casily but water crosion of soil scldom happens.  1·
·
11c

nlcadon. is covcrcd n· ith a thick laycr of solid sod 、vhich is cndurablc for grazing and trcad

ding by livestock,so that thc l△ lcado、7 can not oc dCstroyCd.  sod and soft hunaus soi1 1ayers

possess a strong capacity of 油̀atcr conscrvationj thc soil 、vill llot bc washcd a、 vay cvCn if

rairtstort】 .happc【 ls. It’ s vcry valuablc in the nlountainous arca, ``ith stecp s1opcs, failling and

rising all thc ti:nc.  Thc rivcr 、vatcr hcrc is ●lCar and of vcry good quality.

11owcvcr, 小7ind crosion nlcrits attcntion, in cultivated land,11o mattcr `vhat it is uscd for,

cithcr for agricuture or grass planting, if thc soil is turncd up, a lot of dust 
、冫ill be produccd

and blown up into the air, 、vhcn 、vind blo、vs ovcr and Conscqucntly 1osscs of soil wi11 be

Caused.  so 、vc should considcr to use thc 】llcthod of non-tillagc, i.c. caltivation  、vithout

turning ovcr soi1.

E.rosion might not occour if thcrc 、vcrc no harms donc to thc soil by rodcnt pcsts, as thc

grassland is covcred With sod. 
·
rhe s。d is danlagcd 、vhcn thc alpinc pika burrow.s and soil

pits of varicd sizcs are forined, sonlctirncs, a pit ovcr onc sq. m can be Inade 
Ⅵ7ith scvcra1

opcnings around it. All thc soil dug out and thC top soil of thc pits will bc blo、 `n away by

、7ind.  Evcn if the pit is abandoncd, thc rccovcry of vcgctation is vcry sloⅥ `.  C.ountlcss nnoˉ

11nds nladc by platcau zokcrs aggravatc thc danlagc to thc vegctation.  
·
rhc wind crosion `vo-

uld bc very scrious bcforc rcvcgetation,  In addition, the aggravatioil of vegctation 
“̀

ill bC ac-

conlpanicd by thC incrcasing of thc numbcr of t1】 c tWo p· Cst rodcnts, and thc rcsult of 、vhich

u7ill causc furthcr dcgcncration in vegctation. A.s the vicious circulation occur, thC strong ero-

sion wi11 finally givc rise to thc fornlation of a sCcondary nakcd arca—
“black carth land” .

lt’s rathcr difficult for thc vegetation to rccover ￡rom such land, for thc most part, artifitial

transforin.atiorl must be done to this kind of arCa.

3.  Primary production arld cncrgy flo” `, On thc wholc, thc prinlary production of a1ˉ

pinc 】】eado“
` is low.  In our coutltry, most of grasslands dcgcncratc to a cCrtain degrcc ddc

to rcasons likc grazing.  
·
rhc primary productivity of alpinc nlcadow is higher as conlpared

witll thc Othcr placcs.The COInparison bctwccn thC inatcrials obtaincd froll) Haibci Rcscarch

station and that fron1 Pasturc L,and R~escarch station of Inncr Mongolia in the typical stcppc

has bccn itladc and show.n bclow (Tab· 2)·

It 1】ay bc sCcn that thc prirnary productivity in thc arca of alpinc mcadow is nluch highcr

than tllat of thc typical tempcratc stCppc. Grasses on steppc are ta11 but sp.arsc, grasscs on alˉ

pinc nlcado、 v arc short but dcnsc, thcrOforc thc total biolllass is highcr as con1parcd 、vith thc

bionnass of thc fornlcr.                                                                  
··     . 1

Thc priInary productivity is bound up 、vith photosysthcsis.  
·
rhc sunshinc OIl thc plateau

is intcnsc and houFs of sˉunshinc arc longer 。o it is favourablc to photosynthcsis.  If thc tem~

peraturc is too lo、 `, ho、vcvcr,it Will bc unfavoilrablc; 、vliilc thc tcnlpcraturc is too high,it nlay

·  7  ·
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grasslandPlaces
Undergfound
.roductivity
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t,】ldcr ground/
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(

'‘

″口臼
`。

`rˉ
pF‘

'|留
`”

c乃J,:'‘c

oteppe

616.l

345.8

582.6

1516.o
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Xilin Riv。 r

`7311ey,
Innef

1·ion.golia
sf|p夕

gr。 79``‘

steppe

Ko多
`c‘

f。

乃‘‘,`JJj‘
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2.76

3.0‘

Haibei
D“ |p历o`'

``“
`icofo

shrub。

● O】11y tw.igs an.d leaves a:c calculated for shrubs.

causc thc photc冷 ynthcsis to ccasc.  I· 1cncc, in thc arca oF low clcvation, inost oF pla11ts ceasc

photosynthcsis duc to vcry high tcmpcraturc at noon and this phcnornenon is callcd ‘‘
nap’

·

of plants,  Holvcvcr, this docs not occur on platcatl and it may bc Onc of thc reasons for rc~

lativcly high priinary producti。 n.  Another rcason for fairly high prilnary production is the

d.aily rangc of tcmpcraturcs on thc platcau varics grcatly   Conscqucntly consun】
ption at night

bccon】es vcry lo、 v.

I】ow about the situations of prirnary production flowing to consunacrsP ·
rakc shccp, for

cxanlple, bascd on thc statistics by Pi Nˉ an~lin (1978), thC dcnsity of shecp is O.35 indiv/ha.

△
′
he cnergy intakc from surnmcr grass1and an10unts to 6.5296 。f thc total prirnary productivi~

ty.  .As Incntioned abovc, thc stocking capaciy in thc rcgion of thc stud R.anch is 2.16 shccp

unit/ha, and thus thc grass intakc is 4o.24% of thc prinlary production.  such cfficicncy ls

fairly high but thc pritnary productivity△ ere d° cs not includc thc calculation of thc yicld of

rc.gcncratcd grasscs.  R.Cpeatcdly grazing by livcstock and continucd growth of grass as 
、vcll

as the rclations of thc restriction and promotion to cach othcr should be studicd.

Wang zuw·ang, ct al,has bccn studying thc cncrgy intakc of the alpinc pika and thcy

havc learnt that,thc intakc ratc is ab° ut l kca1/g./day and thc daily cncrgy intakc is 125 kcai/

indiv/day whCn thc body wcight of cach pika is set to bc 125 g.. Thc anima1 1ivcs for 153

days in sum:11er pasturc, if thc dcnsity countcd by 10o indiv/ha, thc Cncrgy intakc is 1,91×
1o

kcal/ha, antounting to 2o.6o% of thc primaly production,which is considcrabIy high. If it

is calculatcd by thc ycar (365 days), the an10unt will bc larger, ncvcrthcrlcss, thc dcnsity of

thcsc sn1all allimals dccrcases greatly in wintcr.

In a word, thc cncrgy flo、 v to slnall aninlals is rcmarkablc, and so111e adjustrncnt should

be rnade.

4. Characteristics of thc turnovcr of donicstic animals. D|oincstic anin】
als,bcing thc n1ain

output of thc ccosystcm,play a vcry irnportant part in ccosystcI11.  ·
1·hcy livc On hcrbage, lvhich

varics grcatly “̀ith scasons,thus thc livcstoCk raising inust bc adaptcd to it accordingly.  In

· 8 ·
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thc warm scason, 1ˇ1ay-scpt., whcn thc pasturc dcvclops fron, phascs of grccn up and exube-

rance to the withcring phasc, fcx)d is p· lcnty and of g·ood qua1ity 、vith 11igh protein contcnt

is providcd for yaks and shccp.  As a rcsult,body-w· cight of livestock incrcasC, and do!tlcstic

anirnals arc fat and strong, During the cold season lasting for Inorc than 7 n10nths, livcstock

livcs inainly on standing dcad grasscs, l″ hiCh suffcr from grcat natura1 1osscs, cVCn 、Vitllout

being grazcd on.  
·
I· hc loss ratc of body w’ cight fron1 Nov, to April an1ounts to 5⒉ 379b, spe-

cific data arc show· n in Tab.3.
T3b.3 Lo●●of s13。 din。 Dead(G.ra● Be●

Month 公lov. Dcc. Jan· Feb Lo“%

Cratt
availablc
(kg`m· )

〗93.08
52.37

Thc contcnt of Crudc protcin in grasscs in scpt. is 7.581% and thcn dccfcases to 5.5819b

in``pril,dropping by 26,38%. C.omparcd with thc an1ount of 12.344% in Junc, it drops by

54.79%.  Livcstock has to grazc On thc standing dcad whose bi<,mass desCreases daily and nu-

tritional valuc drops thcrcby, the arca for grazing of wintcr pasturc is insufficient, livcstoclk

is in thc state of hungcr.  'rhc cncrgy intakc can not bc balanccd with thc cncrgy consumption

so that thc cncrgy rescrvcd in body is consutnCd and this gives risc to thc dccrcasc in bodyˉ

、λ̀cight.  
·
raking thc adult wethcr of strong viability f。 r exan,plc, its body-wcight dccrcascs

fron1 59.29 kg in Nov. to 37.81 kg in April next ycar.  
·
rhc t。tal decrease is 21,48 kg, am ounˉ

ting to 36,23%; if young cwcs are weighcd, thc dccrcasc in body-weight is fr°
n1 35.88ig to

19,75 kg, dropping 16.13 kg,arnounting to 44.96%.  1·
·
he ratio of bonc to 】】cat for the shecip

slaughtercd in autunln is onc to t`ˇo point eigbt (1:2· 8); 、vhilC for thosc slaughted in spring

the ratio is onc to 0nc, 
·
rhc loss is obvious. 'rhc d。 mcstic anirnal repcats itsclf in an cndlcss

cyclc in such a n1o· dcl,、 vhich sho△ `s that thc livcstock is rcplctc in sumi·
)cr, fat in autun△ f:,

thin in ·“7irltcr, and dics casily in spring-this is to rllaintain thc cncrgy balancc both in

population and in individua1.

In ordcr to rcducc thc losses and nlakc rational usc of the grassland, nlorc shccp should

bc slaughtercd in wintcr and hence thc turnovcr of thC population can bc rationalizcd. JudgiFis

fronn thc consurnption of encrgy, all thC yca11ing wcthcrs should be slaughtcrcd; and thc cwcs

dcgcncrated in production should also t)c slaughtcrcd.  By so doing, thc prcssure of 
、vintcr

grassland rnay bc reduccd,thc body-、 vcigllt of thc livcstock l,c nnaintaincd at a high lcvcl and

th() n1ortality in spring bc rcduccd.

海北高寒草句生态系统定位站的基本特点及研究

工作简介

夏 武 平
(中 国科学院西北高原生物研究所)

中   要

高寒草甸广泛分布于青藏高原,为 最重要的植被类型,面积很大,仅在青海省即占各

^p0I`亻

ar

97.60 92,00lO6.69I36,27
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类草场面积的 49%,约有 1600万公顷,很有必要对它进行比较系统的长期研究,因 此于
1976年 建立了海北高寒草甸生态系统定位站。除进行基础情况的调查外,逐年开展初级
生产力及次级生产者能流的研究,同时注意土壤肥力变化及物质循环以及微生物的分解
作用等.在自然条件方面 ,研究了气溪、植被、土壤、动物和微生物等 ,在经济条件方面 ,研

究了人口、牲畜及农业生产等.

该站的研究工作以生态系统中能流和物质流为线索(图 1),安排各个环节的工作 ,目

前还只限于草地这部分,农业部分尚未开展研究工作 ,只是初步注意到农业的经济效益问
题。现依图上各个环节介绍我站所进行的研究工作.

-1.光能利用上作过牧草的光能利用率 ,大气降水作过氮、磷等含量的测定。
.~2.植 物地上部分作过草群结构初级净驾产量的测定等.

3.植物地下部分作过净生产量和活根死根生物量等.

4.立 枯物的季节变化.  ′· ·

5,凋 谢物的生物量及分解.         ,,.
-.6,家畜,做了绵羊的能量代谢、能流”放牧强度以及牦牛与绵羊与高原鼠兔的生态龛
宽度与重叠.         .   '∶

7.鼠类进行了高原鼠兔和根曰鼠大量的生物学研究.昆虫作过一些群落调查和一种
.

蚂蚁的生物学..I          · .        ∶

.8· 鼢鼠及土壤动物:对高原鼢鼠的生物学进行了不少工作。
9.食肉鸟兽 ;对艾虎及香鼬作过一些生物学研究如能流、昼夜活动等。
10· 食虫鸟与食谷鸟等小形鸟类作过群落的生活史和代谢等研究.

11.分 解者:从功能角度研究过土壤的呼吸,微生物的主要类群的组成、数量、活性及
季节性动态

12,土壤是一个非常复杂的系统,研究过动物、植物、微生物、有机质和矿物质等等.

13,粪 便、死亡物:研究了植物的根、枯枝落叶、牛粪、羊粪的分解作用及其碳氮比的
变化等.

14,土丘、土坑:由 动物所形成的。注意到它们对草场的危害,及其上的植被演替.

工作中初步完成了消费者亚系统的生物量动态模拟模型和非生物环境方面的模拟.

工作中对高寒草甸生态系统的一些特点有些初步认识:

1.定位站一带的高寒草甸为在放牧条件下形成的稳定的生物群落.家畜在这个生态
系统中占有重要位置。土壤的营养物质的库存大,而 每年的动用量很低.

2,水土不易流失但易风蚀.

3.初级生产力总的看来 ,是低的,但仍高于内蒙古的典型草原 〈表 2)。 高原上有一些
有利于光合作用的因素 ,如光照强,昼夜温差大等.

初级生产流人到消费者中的情况曾研究过绵羊和鼠兔。 绵羊的摄人占初级生产的
40,24%,鼠 兔则为 20.60%,摄 入率很高,而且二者比例应予调整.

4.家畜周转在本生态系统中,占 有重要位置 ,夏 季牧草丰富,营养价值高,牲畜膘肥体
壮 ;冬 季,枯草不足且自然损失很大 ,营养价值低 ,牲畜消瘦,乃至死亡.为此应秋季多屠
杀,调 整种群结构 ,使种群周转合理。以减轻冬季草场的压力,使牡畜的体重维持在稍高
的水平 ,减轻春季的死亡。

· 10 ˉ


