EEERETRGSFRE
REBFTHTHR

I. BARSEFBEERAGTLSET

K & #

o 2 B T ol R 4 B9 BT )

—ra

3] =

BESHEGHRERERLOHFEERM, HiaHAH Sy REFRERE G RAE
FERAERGELVAVE R SO EERE. M7 4= A U R RO
ek E R IR A Y Ol S A R SR R R R YR XA AR
ASRENES, FREEREAS ZRGMEXRAMELIAR, B0 % R8RS R
FAE R AZ e (L, AR SRR S, HAMAS YRR BN ERR
W, HAARBLESY, MAEH LAY PERES, MEERETERNHY, &
B E RERFEHERAAERER L,

¥ F R 4sh i ie B B AR aE 0 E BT g. FEESE Y E (Milner, 1967
Bobek, Drosdz, Grodzinski & Weiner, 1974) #AFEENIETENE, £EPA,
bl k2 BEWAE (1977) . HiFts1964) . E4A% QT MEHBSE (1980)
BTt 2. R R A sh Y ik sh i 3 T B R AR B i 0 S DA B R A T R
HEHREFR. BYRISESALGESRENRERE (AEHH —HER
BT RE, EAMELREET LR, fEETI9774 5 —10ART TR
FEAEFEARERE B LRBRADBNW ST, HBHEL, REWT.

P37 A UL

THAENEARDE, %S0 TERERARE%, WENKRE, KETHEH

2 ABHRAEENSHEHO LR TN, TEFBAARBLAREAESRECHBEARE, 22,3
wa, BAS. BEE, RXRSESZHANBE, HREE.

AYEEATHE, RUXLEEW, THARFRR, $H8F, HELFASRUIRER, HERTE ¥, 2
Wk mE i RBESA R,
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PEALER; Mikbdb&37°37, ZR££101°197, BHNIEIRS,200—3,8002K, EFHRE 0°C,
R REREL, 2°C, FHRIKIR-15.1°C, FFFEKE381—536 K (A F: H72—79%)
X EEE63%, A KRL,319. 62K, £ HM2,268.3/ MR, RAENLE H,. & F
Bk, BZER, MEBHRETAAZA, BTUSRESELEAERIENEERG
¥,

IS 77 i

hENRABEARBONERE, REEFEERE R 4. 2. REAKN
SE, 3 AMERBET. BERBRAMEMEEER, 4HER1—-1.25E K b
b, BETRSAMMRENER. #MHPEEFGR-3500E AR B AN EHME, B
R HORBURTHRARE, UTRER, Bk (CHY ERAIYHEETR
Pesk, BEEREEN 3 —10%, LREREBRNERERREENAPRE. Bl
EAFILFHER Az TR B ER LN AKX WBlaxter and Clapperton (1962)
R, BHSwift (1967) BEMAR, REEBLEEEARGBRABENTRE £ B
AR ABE AR T YR B T E AL (65.23%0) A EH, % MBlaxter, K. (1962)
HAXHE (uk 1) .

F1 TRAYRERRAFEFRAXHER
Table 1 Estimation of food lost as methane by Tibetan sheep in

different phenological periods

X £5D)
(Blaxter and Clapperton 1962 B HF O# ¥ OB M o' M
Equation # 3.832X,-3.61
g Green up Exuberance Withering
af AT R
Digestible dry matter of 15.46 £2.08 6.29+1.16 9.39+2.06
food intake per 100 g/day
|
B e 7 e R
55.98+£8.01 20.52+4.48 34.13+£7.75
Methane production(g/day)
B ERE R AR
7.4979+107,30 274.86 £59.99 457.15+103.82
Energy lost of methane
(kcal/day)
SEEANELESE

6.79 ! 5.03 . 5.64
Energy intake %
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E=3.832X,-3.61

E: FEMREER (GO
Xi: WHATHRE (1003 H A0

%o % R

—., BEARFXBERAETUREEREA
BENBEBN O , ARENE—ENHANREEREENSE. HHELSFE

ERMARER, WRBREANNER (P) . WK (R) MERMR (Fo) ffHER Z

BF (Petrusewicz, 1967) 1
C=P+R+Fu
m#E 2 Pim, EARGEY, BEAEVEEEARWARSEWHSA, FHEFHE
NERRE, HEDER, A KB HEEIK BF HEEEH, 23R811029.61%
524.69; 5469.63+384.26F&/%/H, ZRWEFE (+=8.179; P<0.001) 3 M5 #

WAL, HEEROMEBE (1=3.6513 P<0.01),
£ FRYEHERSETIRENSHEEEANE

Table 2 Mesurements of dry matter intake and energy intake by
Tibetan sheep in different Phenological periods
(X+SD)

woeom |+ x| & 2 =m | TOEEA 4o o A
Dry matter
Phenological No.of Body wt. o Energy intake
period sheep (kg) kg/sheep/day | Kcal/sheep/day
B’ OB OF
8 44,611,238 2.,38+£0.13 11029.61 £524.69
Green up
ok OH
8 46,0+0,93 1.19+0,08 5469,63 384,26
Exuberance ‘
HOo® ¥
12 54,3+£0,98 1,77+0.12 8101,64 536,95
Withering

=, #FENRBHE

B—8ar, AMTARELER: Fu=C-A4=C-P-R
MASFNEENRE, EREERFNTELGE ). EARBIEFANS. 3407
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Table 3 Measurements of faeces and urine caloric values in Tibetan

R TRVENBRAXE, RAENE

sheep during the different phenological periods

(X +sD»
¥ B B ES # TFHME | W B oM = H R
Phenological No.of _
period sheep xX) . Range (5D) (SE)
(#£) (Facces) Kcal/g(of ash-free dry wt)FE/ERK M)
B HF ¥
6 5.2455 5.1533—5,3227 0.056 0.023
Green up
¥ OE OB
12 5.3407 5.2221—5,4072 0.50 0,014
Exuberance
wOoE B
10 5.2325 5,1189—5,2932 0,066 0.029
Withering
|
XD — 5,2817 5,1189—5,4072 0.078 0.014
1
\
(BR) (Urine)Kcal/g—liquid FE/H—BE
E F H
6 0.1702 0,1560—0.1787 0.020 0.008
Green up
OB #
6 0.2501 0.2129—0,2622 0.020 0.008
Exuberance ‘
W OE OH
11 0,.3822 0.2491—0,6432 0.166 0,050
Withering
x) — 0.2924 0,1560—0,6432 0.144 0,030

0.01FR/FEHEHFMMAENML, ZRBEBE (+=3.595, +=4.288; P<0.01) 3
TR BRI B 2 G A #4390 45,2456 + 0. 02F K /32, 5.2326+0,03F /%,
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AN

FEMLNZRABE ¢=0,398; P>0,05) , A&, REBENDAENE &, &
BRI, Sy 90,3822 2 0,06F K/ —¥WE; 0,2501+0,01FT R/ —HWE, =
BHSEFHME, HEERBE (1=2,212; P<0,05) , MASHEMHEMNIRRE W
BER, HESHEERRANE L, FWESKBUATYRBRRETEEINAR,
=, BRASFE0HELEARLELR
HBEIFAER O PFREXFERENVER (7)) , FTHHAHCHANER
D, DEZESBAEENE SRR R, WHRAIEALE DR ,

&ﬁ:DRCEF

HEARR (O RMEAZMRDERIEHLEH PR (CHD WER ) , ARE
BZ AR D .
A=C- (F+ N+ Mcu) Hit, FAEE (AR WHIMTAXER:

C- (F+U+ McH4)
.

MEATUESR, BESEEARNY BT HEN EARRRIEN LY BT
—H., DEREPEEE, 27Hh84,1811,82%; 77.88+2.14%, HKMMEEL, 45K
68.20%0.05%3 61.24£4.77%, TMAERINE: 1K, 4> B AH57.08+0.05%; 51.49%
4.59%,

x 100

AR= X 100

-, BASFE0ERRBTM

FREFEw, TSN EL. BHEFTG8TEER, HITZHERRE T &
g £ p A R EREN AV R, EERBKEY, HREERRAEN.
B35 357 v S (8] 400 4 00 ) S B PR O L L L8 S 4 I B B B IR S — e o [ W A B v ) RE B
FREERPEERTAE, EhRH AR PERAELUSHER (A1) . ATHRRS
REABRARBEORBLE, FEARBELGEMBEPREANERE VB HY G
FERRED » SSHRE PR (CHY) MR, HBrHE A5 PHENES

EANRE
Energy intake (C)

100%

2R P AT RE

Energy of faces
j—————>| urine and methane 33.00%

(F+U+CH,)

RCEE .
Assimilation (A) | 87.00%

Bl BARSLERHS
Fig, 1 Energy conversion by Tibetan sheep
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%4 TRADEVRADEEEHLENRLELE
Table 4 Comparison of the daily digestibility and assimilation rate in
Tibetan sheep during the different phenological periods

(X 8D
¥ oM 3% # oA fE FerpHiRAER | W b B | RopHURARESL | B peh Bk RS H o
Phenological No. of [Energy of Energy of Digesti- Energy of Encrgy of Assimi-
period sheep intake faeces lost bility urine methane lost lation/
: £.07) C(F) (DR) (U (m CHJ) rate(AR) %
Kecal/sheep/ Kecal/sheep/ % Keal/sheep/ | Kcal/sheep/day
day day day

B M 1102961 + 171462+

8 84,18+1 .82 31.43+1,13 749.79+37.94 77.88+2 14
Green up 524 .69 184,55
oK M 5469.63 + 226448 +

' 8 57.08+4,93 31.67+1,14 274,86 +21.22 51.49:+4,59

Exuberance 384,26 182,25
i 8101,.64 £ 2356,81 +

12 68.20+4.79 86.92+0,04 457,15+ 29,97 61,24+4,77
Withering 536.95 203,93




5 HRAFERNERESEH

Table 5 Energy conversion and balance in Tibetan sheep

WEWHER (FUR) L8IAF/H | Fk/H AR 45

Quantity of grass consumed
(of dry matter) 1.81 kg/day keal/day Energy intake%
® A B8
8186.20 100.00

Energy intake(C)

FEME A B R
Energy of the excreted faeces 2146.40 26.20
( F)
R HRL RIRER
Energy of the excreted urine 56.20 0.70
(U
B b v Bl 2k B RE
499,19 6.1
Energy of the methane lost (CHy)
|
=] ia
5484,41 67.00

Assimilation ( A )

MRS HEEH, BLRELGEGHAB LMK PFEANEER, HIEFERMR
EHRGEXEERMENGER FEANGERENSS.00%, HPRELSARERRNEE &8
#,401526.20 %, FLERERIHIE, B THENFRRERERWREE. IRBRERBR
EEAMBRG.1%, EARN YIRS P 16%, FHEHRIL3.36%. LR R 4
EFHTE7.00% M FkEE., ESEK (1959 AR EIBTRBNRERER.

Z. BRASEHEEROVT T

EREEAAESRSET, BERGWRSEESWRNERE (REDHY) —BR
BAFBEAGER (C) ERMLEE (A) ZAMNEHERR, RNTRENSTASZA 1Y
MAERAEETSEENE X EEERRSEN KRB HAZFF 23K PR
SEHB b, 3 (Grodzinski, 1975) ARFHHE HAMER LBR S LMH 1 8 0
(4 . HHHEARWT:

A= {KexC- [ (Kf*F) +KueU+KmeM) 1 }NXT

C: BHIVERRBATDH THHRE (A7) 5
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FETHE P, BAMERENBEEE (R/ABD ;
ARFEFHRE (H)

Y HHFHEETYRE (A7)

MY EHHHRE (AF—HBE)

B EHHEEHMRLR (CH) & (A7) s

Ke: RARBEVEMIE (TE/AF, FOE,. BRKLY) 3

Ky FERHME (TR/AF—TFWFE)

Ku: REG#HE (FE/AF—BE) 5

Km: BEMAHRE (FR/AT)

MR FE R 1k PRRE, RABUER TR “N” BT, HERE 5L AR Y
5 B & T mFE 6 .

BIRHEAR ERPNMEER (Pr) (19774E¥R) "BI9.27 X 108 &/, Bi /48
EBFREMBEANERNRLEHTHE, MES,

HER 8 Tm, ERERALESRELEY, BlMBRLM B R H4=0.708x 10°
FR/AB/E, MUEEEGMEELER B P H9.27x 108 TR/ B/, HHE4
B, BRABEMBNE T1.36x 10°TR/AB/4E, SEGME &L BN
12.25%6 BB A ML LM AER R0.798 x 100 TR /A B/ 48, 5 EI5 91t A 72 4 68 1Y
8. 480 MM B AR ERBLEE, B WA SRR S LR B R R L0 gt B s
B Bl RIS T R A5. 52—5. T4 4. 27—3.81% 5 T BRI MRS & &
0.99%H10.53% . ZREFE (P<0.05) . XMBFHMNAHERE, EHE A (1964)
&, RENFSEREERAFRWHY, SYERASENREZ MR, B,
KR, BFRUFEENK. HBlaxter (1961) HEMIRM. HEBHIEEEME2L0 W 14
HRERREWMH R, PSRN AREKTEET, FRBRENA 4 (F 8 °—38°C
WHEND , X ARG AN Bt EEE, AR ERE RS
A, FIMEARLARTFEBHE, ERBTME, YIFHEENICH, % &
BHURBREH200—-326TF, ELFBRETHD 8 °Cht, BN EREE, &
BAEFRNTURER, R EENPERERTE H BEL.495—1.527T & (45 35 %
%, 1964) o HULRH, BHRIBEEARM, LRMEESHEE, Ao RRE M
T, DIRAAEREBE, BUERERNAR, Ak, SESNALSHESNERS
FRREFARFEH RS T RBP4 53 %M. 75% 3. 74% M3.28% .,

ATHREREEMESRE, BRI LN, B LN Y
FRAERSEE. ARNESEEGESRARRERTREEEEHNH RN NS
#H, ~REUMPANENEAHADY, CRERNMRELNE RS, BANEHE
BE S (A, W, B K. B%) NERRATY, FAEAREEGE Y LR B
R, BEBRGHERESE Y — BB % (Ochotona curzoniae Hodgson) #l H*
HE R (Myospalax fontanierii Mile-Edwards) , BfIZHAEEBRIREECE S

" OBARMSIEREE, PR, BB (GELEANEE S —BES BRSNS L —X. HIL B
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Table 6 Parameters of energy flow in Tibetan sheep

)] 4 # B OF OB OE OB OB O M K B F 1
Phenological period Green up | Exuberance | Withering| Average
YRR
91 62 212 —
Periods (day)
EHMEEFREESE
24.93 16.99 58.08 -
Periods (%)
BAHAENSEEE R/ A
Density of sheep 0.51 0.27 0.31 0.35
(Individuals/ha)
FHREANE (AF/H)
Food intake (dry matter) 2.38 1.19 1577 1.81
(kg/day)
€] (AF/8) : ;
0.33 0.42 0.45 0.41
Faeces (kg/day)
(JR) (Ar—®WE/H)
0.19 0.13 0.24 0.20
Urine (kg-Liquid/day)
HENERETR/AFTE
Caloric content of food 4626.5 4605.9 4587.6 4600.4
(Kcal/kg-dry wt)
BPHPETE/AFTE
Caloric content of faeces 5245.5 5340.7 5232.5 5281.7
(Keal/kg-dry wt)
RPWHETR/AT-BE
Caloric content of urine 170.2 250.1 382.2 292 .4
(Kecal/kg-Liquid)
(&) (BF/H)
Methane (kp/day) 0.060 0.021 0.034 0.037
BER#HME TR/AM
Caloric content of methane 13.344 13.344 13.344 13.344

(Kcal/kg)

81




87 WMESEHEERET
Table 7 Estimation of energy flow through the population of Tibetan sheep

7)) & B B OF B OE OB ¥ (M B M & 4
Phenological period Green up Exuberance | Withering| Whole year
Kcal/ha :f‘r?/’i}hﬁ
# A B (B BB
0.512x 10° 0.092x 108 0.532x 10 | 1.136x10°
Energy intake(Total energy)
MEkagE (. R, B
0.116 x 10® 0.043x 108 0.179x%10% | 0.338x10°
Energy cost(F.U.CHy) ‘
i A 113
0.396 x 10° 0.049% 10% 0.353x10% | 0.798+£10°

Assimilation (A)

B NRSEHEBANESEREELR

Table 8 Comparison of the energy intake and assimilation energy in the

population of Tibetan Sheep

(C/Pn)

/B U I ®g A # IR A
Phenological period Energy intake Energy assimilation
) (A)
Kcal/ha/yr (Kcal/ha/yr)

%

(C/Pn)
%

¥ O% B £ & B OB
Total energy of net primary production(Pn--9.27x10%Kcal/ha/yr £/ AH/4E)

BOH M
0.512x10° 0.396x10°% 5.52 4,27
Green up
B 121 b
0.092x 108 0.049x 108 0.99 0.53
Excuberance
i gy # i
0.532x10° 0.35x10° 5.74 3.81
Withering
4 &g
1,136x10¢ 0.798x 108 12.25 8,61
Year
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ShICHEE (Abstract)

ENERGY DYNAMICS OF THE POPULATION
OF SHEEP IN ALPINE MEADOW ECOSYSTEM

I .THE PRELIMINARY ESTIMATION OF ENERGY FLOW THROUGH THE
POPULATION OF TIBETAN SHEEP IN ALPINE MEADOW ECOSYSTEM

PI Nanlin

(Northwest Plateau Institute of Biologys Academia Sinica)

The work was mainly carried out in Menyuan Horse-Ranch of Qinghai Pro-
vince in 1977. The population of Tibetan sheep played an important role in
both energy flow and matter circulation in alpine meadow ecosystem. The
result; obtained from energy flow through the population of Tibetan sheep
were summarized as follows:

I . The energy flow through the population of Tibetan sheep (A) was
0,798x 10°Kcal/ha/yr.The energy intake by population of Tibetan sheep was
1.136x 10°Kcal/ha/yr. The intake and assimilated energy made up 8.61%and
12.25% of total net primary production respectively (Pn=9.27x10°Kcal/
ha/yr) . '

2.The results showed that the energy levels whether intake or assimila-
ted by the population of Tibetan sheep are highest in period of green up
{Spring) and withering (Autumm-winter) , and lowest in Exuberance
(Summer) (Table 7) .,
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