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FREOZFH RMBH I PR B RE AT IZ, 5ELRNE ST/ B8EY (Bl
Fy 1984 , 19875
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FECE FRBERLPE B 5y BRI 0 AR L, <10 S, 10 HBR-<H < 1% 10 BB, e eee,

* 286 -



6% 10 A< H<7% 10 HIEM =7% 10 HIBERA, 2WHRL 0%, 1F 0w, 7%
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AirR B RS T R, Hh, BFD, BMD | BFQFBM Y (i=0, 1, +

8) AR (13) . 4) HEH.
£1 BEHREARNEH (£ fr: MI/R)
Table 1 Coefficients of the objective function. (Unit; M Joule/sheep)
T \
EEE |
Age'class 0 1 2 ‘ 3 4 5 6 T 8
t |
BF{™ 0.796 | 0.398 | 0.792 | 0.855 | 0.87 | 0.928 | 1.022 1127 | 1.508
() [ [ :
BM " 0.796 0.398 0.792 0.855 0.897 0.928 1.022 1.127 | 1.508
BRI 0.016 8.483 | 18.557 | 19.960 | 20.741 | 21.672 | 24.016 | 26.158 | 27.909
(=) ¥
BM: 0.016 | 8.483 | 18.557 | 19.960 | 20.741 | 21.672 | 24.016 | 26.158 | 27.909
CF; 143.130 | 184.990 | 246.760 | 363.030 | 392.820 | 411.600 | 441.100 | 428.310 '415.520
CM, 143.130 | 184.990 | 246.760 | 363.030 | 392.820 | 411.600 ,‘441.100 428.310 415.520

FERAMETEE, EREBHOAEBERLE EREA SRS THRESRFERY
B, 0F FRAEFEENS2.00%,1% 495.00%, 2—6 H #495.82% . 7% 495.73%.

8% 493.65%,

R SENEARENEESE

Table2 Survival rates of Tibetan sheep indifferent age classes.

SEM

Age class 0 1 2 3 4 5 6 7 8
1

SFE™ | 0.829 | 0.95 | 0.959 | 0.959 | 0.959" | o950 Jiolese | 0.958 | 0.948

SM{™ | 0.829 | 0.955 | 0.959  0.959 | 0.959 | 0.959 | 0.959 | 0.958 | 0.948

SFLS) 0.989 | 0.995 1 0.999 0.999 | 0.999 0.999 0.999 0.999 0.998

sM® | 0.989 | 0.995 * 0.999 0.9 | 0.999 J 0.999 | 0.999 | 0.999 | 0.998

M) RGBSR, 5ITHS, XEEHELERESHRREN
EREDEH R @ R, W2 S LBEB MR, BT ARRRER OS5 e
S.SHMFMAE, ATETHREH A EEERAKRZ D, FLAERE TS IRE ke
B (REMAR) MBI, F%ERE D LESHMLH, k2. Rkt
MSEAER, SEMEREERNTLY,

3 ESREARERES

Table3 Breeding rates of Tibetan female sheep indifferent age classes.

R
Age_class 0 1 2 3 4 5 6 7 8
o 1
MF,; . = 0.417 J 0.417 0.417 0.417 0.417 0.402 0.379
MM, == S 0.417 0.417 0.417 0.417 0.417 0,402 0.379
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AERAREHBERRE, RESRRMOEME UF. IM)EREKO®—AD
REE, HAFETE B S, REEHAKSRRILAIRE RO . RFER
B Hc 153 £ 6 1 H—104 31 B), K T 212 RELF I L, Ak, & 4P
FIMIIRE . IRM Y (RF{™ [ IRM{™) RERFETHEK (&) Mia B2
FaE, MERAE FE AR L LMIZEAEARFEYHEMERT, HLEANE &
ARBCAHMBETEEE N —%, HETRAL, o 6 B SG R b 2 S L % 3 i 4 e
MR E.

®! ZERAMENERAR Bt 4

Table4 Seasonal quantities of forage grasses eaten (i kg/RD
by Tibetan sheep of different age classes. (Unit. kg/sheep)
Fa T
5 6 1 8

4 I

Age class 0 1 2 L 3 ! 4
|

720.527 ‘759.557 | 818.959 | T87.610 | 759.913

IRFE™ | 18,506 | 293.806 | 406.164 | 683.615 |
TRM™ | 78.506 | 293.806 | 406.164 | 683.615 | 720.527 1759.557 | 818.959 | T87.610 | 759.913

IRFL) |187.268 | 253.348 | 347.441
TRM S |187.268 | 253.348 | 347.441

STET
| 577.277

607.857 | 640.190 lssg.emz 663.096 | 640.293

607.857 | 640.190 ' 689.402 | 663.096 640.293
J | | |

2 e ol 2 0 B R R B e, /NILBE R R B IR L, L, % B A
16 3 — R B AR A M R R S M BL500 ha, RIBMHALENIMES B B %R
B, BFEHERETEEED (OB R EER%T) EYHR EEmR e NP® =
3578.8kg/ha. EHKEH (CAMMNEM@AGE) NP =2667.2kg/ha, ERLELSES
R, nZpe® s m ik, & B8 REEREIE52%, (B EF L FER
1 iy 0 6 5o AR AR R O R R R I AT B B 5y ER SR WD T A0 R, T R
TEHFEEESE, HOEKRETFL®™ =50%, B K 15 3% 26 o 0 1R B U o SR BEUD, - B A
H (FL® =0) , EkEGpmflAEHREGREHERETIE AHTHFEK EH
£ 4E g SR T D RRE . AR E TR, SR G R E, BIR
AR 3 £ g ifd 9 b R IO A P s 4 15 4 SIRBEIA F Ao ke b F 88, AT
RA (BERZ mAeEKERHENERBEEOKE, LHRARED AR THBBE
Wi — 47 B e 2 g 2 K B B o Zon Kechen®: (1986) A€ &%) L3 NP V- B Y fA R A
&&#&'ﬂ’aﬂﬁi$&50%ﬁﬁ&iﬁibi&iﬁﬁﬁ%i%m%é&%{ﬁﬂyﬂﬁl%éﬂ:%—so%
Zial b aE, AU S = 50% , &% Sk YR F A Bt g A0 LRSI s BREA15 )
GEERARRGARLE, AT 85% & AAME, BMU™ =85%. EL B = )
WK, AR E RSB ERY, NG B, S Hg B 2 v BE LA T
Iy AHE B RS LR SRR, LT 4R 20 %% T A B BER & A Wik, Z&EHD
AT il R A 2 e KRR L BIMU ) =80% B RKE gy R 45 1 4k B R R BE A 50 %%,
AL L KM, BEATTAFRES, Bk, 350 % f B Al LA 2 8
Hj) K 2 i MU < =100%, iXHE, AIIREE (6) AL s B A R R R K A
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8. AT = 1216.79kg/ha . AT =1 333.60kg/ha,
£k, EEHTREAMKE (12 H2ESH.

o

MUY (12) , RS8R TR (ERH , XosEgT i) (EHHsD,
AR R AR NS, X3, BETEES - HiEhESEL RLE, FiE—
BER PR BIA E, B IENAiE (revisal simple method) KR, H 17 4 HI B4 R il
BE 53 B FIRRE M o0 BT O AR SR bk e R (LRI LAY ki B (4T T/ » T IBM PC R 51| %!
ILbzfr. PHEAHAHSEMMER 02 RERIFREE, ARy e2dNes
ARELR, #HHRE - NRELLRERKRT.

(—) IREFZWFEHHRRELEH

ERTABRB M T, FEKMEE 611 B 10 A31 B £ B K S LB R
TG T TR (E T X PBRAREE I, B ER FRAKEITHES S K E3.5%
M FN A AL AR SLRR SR IR (L AR AR B2 My, £22£1583.90 %, S 16,10 % ; %54 £}
F.5 FRER52.31 %, A% ML 83 U RO RI AN 2E, bR B 122 L R BERY 50. 48 %,
HASGERIH D 25 F N 26.01%, 3% 5 24.82%., 4% 23.87%. 5% ,512.89%.
6%1512.41%. 7, 8FHAH0, MAGIEHFAEEN, 15 FEESMBENL4.23%, 5
TR G FIBEM17.35%, FROBEL MMM EFE N (SHREN16.10%) . Bk
#1344,

£5 ERESHEENEERBBRLES

~ Table5 The optimal population structure stocked for CELfr: H)
Tibetan sheep in the summer-autumn grazing land, (Unit; sheep)
X l | ! e ——.
Age class | 0 CERREE R N Bl | 5 b1 7 I 8 | Total
$ | | | |
i ! | { |
i | | J
2 Fy | 139 e f09+ il v Iae0 . pse Uiy szl il 4 e pers
%* E TSt 4 e 13.61 | 12.98 1248 | 6.74| 6.49, 0 | 0 | 83.90
FMENy | 29 |0 §i | 3o 0 o | o 0 | 0 | 129
%% i oeie b e 0 0 9 0 0 0 oho- | 1840
it | j | - |
Total | 268 14 1090 | 104 100 54 | 52 0 | 6 80
%* 33.46 | 14.23 13.61 1298 - 12.48 ' 6.74| 6.49 0 0 100.00

* SRBEZEENT S L.

Percentage calculated in terms of total number of population,

(2) BEHEERNMEEEEY

ERcEE Mg, MR G BIMRRAY57.33%, I 542.67%, K1 B B¥
h19.56 %, 6 REE523.11% (F6) , HdmEmER, 175 2 L RK B 3 45 ST e 200 i 442

> 204 %

—_



P

e BEHEZEH Cfr: SO

Table6 The optimal slaughter structure for Tibetan sheep. (Unit: sheep)
E A .
Age class 0 1 2 3 4 5 6 1 8 %ﬂ;l
i
2(KF;) 0 0 0 0 44 0 52 0 0 96
%* 0 0 0 0 19.56 0 23.11 0 0 42.67
F(KM )| 129 0 0 o | 0 0 0 0 0 129
% 57.33 0 0 0 0 0 0 0 0 57.33
&it :
Total 129 0 0 44 0 52 0 225
%* 57.33 0 0 0 19.56 0 23.11 0 0 100.00

¢ GHREEENE S

Percentage calculated in terms of total slaughter number,

£7 HENBSHENFERRNOLE CEfr: R
Table 7 Comparison of slaughter numbers with stock numbers before slaughter, (Unit: sheep)
£ 4 &3
Age class 0 1 2 2 4 5 6 7 8 Total
i
HERTF AR
Stock numbers before slaughter
QR 139 | 114 | 109 | 104 100 54 52 0 0 | 672
SMEy | 129 0 0 0 0 0 0 0 0 | 129
i |
Total 268 114 109 104 100 54 52 |10 0 801
B
Slaughter numbers
(KF:) 0 0 0 0 44 0 52 0 0 96
% 0 0 0 0 44.00 0 100.00 0 0 14.29
F(KM;)| 129 0 0 0 0 0 0 0 0 129
% 100.00 0 0 0 0 0 0 0 0 100.00
&
Total 129 0 0 0 44 0 52 0 225
%®) 48.13 0 0 0 44.00 0 100.00 0 0 28.09

a) RRLH: RIS RIS MRS R B E S L.

Percentage of slaughter numbers in terms of stock numbers before slaughter in corresponding sex-age
classes,

b) XFREERYA B RS HE T RERNE S .

Percentage of total slaughter numbers in terms of total stock numebers before slaughter in correspo-
nding age classes,

i, HTETSHENEEETEMPRERER, ARG MECAEER T P-FHFIH
HAE R B RS R SR, Ui RsE, M T AT R, FRREM B %
%28.09%, FFEHREFEA14.29%, MEHMREEAHI0% (LWE/EPR  HENEGE
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Hhe Rt B2, H 2522, 91 % (45 B AL 3 044,00 %, 6% T E AR HH100%) 5
Hofth & B4R S A M M RE R 00, AT REFAEGHEELE], ¥ BN Pk3.5%

O]k v A O
R R R, MR RS 3, BENARMATE, B

BRI B0k 4 48, REM AL 14,

() 2BEHBRERER
5 PR AL SRR RIS A %6 St R T e R Al B2, Ml R A 8T

£ ZHLIGFERERANEER

Table8 The optimal population structure stocked for Tibetan sheep (B R)
in the winter-spring grazing land. (Unit: sheep)
EE A & i
Age class 0 1 2 3 4 5 6 T 8 Total
i
HER
After slaughter
2F™)| o 139 114 |19 |14 |56 | 54 0 0 | 576
% = 24.13 19.79 | 18.92 | 18.06 9.72 9.38 0 100.00
(M) 0 0 0 0 0 0 0 0 0 0
ZREGE A2
At end of the winter-spring grazing period
2(FM)| 140 115 109 |105 | 100 54 52 0 0 | 675
%* 17.39 14.29 13.54 | 13.04 | 12.42 6.71 6.46 0 0 83.85
o (M) | 130 0 0 0 0 0 0 0 0 | 130
%* 16.15 0 0 0 0 0 0 0 0 16.15
&t
Total 270 115 109 105 100 54 52 0 805
% 33.54 14.29 13.54 | 13.04 | 12.42 6.71 6.46 0 0 100.00

* SREEEEE ST

Percentage in terms of total number of population,

AT T LR, K R R T AT RO PR B A 5 & B R 4k BRI AP LS M — 5
TRe, MEEEMAT RS, 3PP L EHBE LML H (56.08%) ,» 1% a®kid
FRZ (24.13%) , 2% BER THNINIG 1 FERHEA 2 FERHA, T-FEEHRE
rei, BUEREEEE (19.79%) o 2AFEEBHERNZNRBES Z AL, FEERHEnT
P2 B 250, (ESL R A R BEES M RO EL BA B133.54 % AEE 2 B ELE AR
TR S HREN52.17Y%, HEAE SR XMFA¥E, %N50.31%; B
TER&EFMAEMEN, 1P EREE S MEEN14.29%, JRAMEESFEN17.39%, bk
5 fIFK 8 AILLF Y, AFEIHEL AL E K 5 H 5% RN 2 i B R R RS M de AR —
FERY, HRE L, RELE1/3, BHMBEL H1/2 (RETHERERIG) | 1Y EER
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¥51/6; HMERIRE, ¥ 5506, BEEEL/6 (BMRAGE) AR,
HESEESFEOBIEEE, EEFMBEREEATEHER,

(I REEHREDRIE

e R EFBEE T HB LSRR HIE, 230801 2 (EH) 805 N (%
), HBERZHG LEENFHERE, RREREEMEHKESTHERE, Hifmiks
mEwROAHE, ER-AFE, FEEGEVCERYTERRMEERHAHERE, RE
LA B b R R SRR TR, ARk O W 2 b B 4 R 8 B4R A T ok 5K B 1
R FHHESFE. SENRHER (12 MR AUTESERFEMEZERT
ERAELREmRoRS, PEo P4 231.415ha 1 268.585ha, 2 RlL EEGE
B (500ha) [946.28 % f153.72%; PFEAHEBMMILA EHK) 1:1.16 (£F) , i
b W 1R B A B R

() HEFA

% ERBEmBYE, EKMEE R0 ChR TR B s Hlh 308.62
W F1326. 810, kBN o BB M T R RO, RAEEIEFIH. SRR L%
P ebrvl R i R, Mok, MEMZEEG TR AL RAMER A, LA
S5 HEpE EAA, RZ, HE-FHHREGHTREOEEG R, WHBIZFERS
R FI AR BT R, FREVBCRRI AR, SR IR ™ R A7 S,

TE AR R 45 M T E R I A R R & PN & F I 4L RCE Bt GO | BRR
B OOb) MERETRETAENSEAR ) 2R%IFE o MR, h TR
EMABIEAES R R, KRMRBIUEA&ARE, BRTE, B4 REBIMH

£ FREGESREARENERRE

Table9 Total quantities of forage grasses eaten by Cafr: R, o)
Tibetan sheep in the summer-autumn grazing land, (Unit: sheep, ton)
A ; :
Age class 0 1 2 3 4 5 6 1 8 ’gl'otﬁi
i
2 139 |14 109 104 [100 |54 52 0 0 | 672
X ER
Forage eaten 26.03 | 28.88 | 37.87 | 60.04 | 60.79 | 34.57 | 35.85 0 0 284.03
AM D) 129 0 0 0 0 0 0 0 0 | 129
F fr &
Forage eaten 24.16 0 0 0 0 0 1] 0 0 24.16
REREiT
Total forage ! ’
' eaten 50.19 | 28.88 | 37.87| 60.04 | 60,79 | 34.57 |[35.85 | -0 0 308.19
% 16.29 9.37| 12.29 | 19.48 | 19.72 { 11.22 | 11.63 0 0 100.00
W RERELR :
Total forage
" allowed to
utilize — — — — — — —_ — = 308.62
Tl o H !
Surplus forage — i L — s —_ - s i TS R 0.43
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£10 LBEGEEHHRENERRE

Table 10 Total quantities of forage grasses eaten by (f: R, nh)
Tibetan sheep in the winter-spring grazing land, (Unit: sheep, ton)
£ 4 A B
Age class 0 1 2 3 4 5 6 7 8 nTot-?i
1}
™y |uo {us 109 |05 |100 54 52 0 0 | 675
E g
Forage eaten 10.99 | 33.79| 44.27| T1.78 | 72.05°| 41.02 | 42.59 0 0 316.49
SMMy 130 0 0 0 0 0 0 0 0 | 130
* fr & ;
Forage eaten | 10.21 0 0 0 0 0 0 0 0 10.21
RERET '
Total forage
eaten 21.20 | 33.79 | 44.27 | T1.78 | 72.05 | 41.02| 42.59 0 0 326.70
% 6.49 | 10.34 | 13.55 | 21.97| 22.05| 12.56 | 13.04 0 0 100.00
AREKELR
Total forage
allomed to
utilize — —_ — —_ - —_ — = — 326.81
FIRpR '
Surplus forage — — — — —_ — — -— - 0.11

P, EAMREIGNTRRM S MATIA (S5 0,43 A 0. 110 5 AP
BABEA AR TR AT, Bk, WLAAHRE SR SRR ERERTEER
taF o ik B 5 -

ELAE 9 Fn 10 FTLAR TN, & 1 B4 45 W 41 26 /6 R B0 IR T I AR A B s i B3t o5
BUARGEILYTHE. TREHTKLIGTLELEEY, EHENIERS, o
B A B R 92.03% A 96..87% s TEAAEREULD, 3 4 FEER MR
£ (G BERAERNL/SER), 2 Y BEHENKEDLES (H2/15E6), 55
6 % BRE M RERACERIRT 2 $82E rBlE 18 EA) » 1 BREFHEA D
(H/10E7) o BRE¥ES, BERIMELEDHHEEIHENE TERI S, £8
BREG N RBERL SRR 1/3, TR B RR16.29% (A1/6) 5 MES
FEGGFHBEREDLAEL/S, HRKXARERTHEMKER H6.49% (A1/15) , B
AEGHMBEERY 3—4 FREMLENE, MAEEHHEEEEY 22— PREH
Feo MEABEHEMRETHIMBEYE AWNELGERMENKERY, 2R
HERMAFRIGR A GA RN 7.84% 13.13%,

(79) BHEE

MAAZEAEERANGERFRRE IR RRES, RS L8CEYitR, B
LEBRMRAEENT, EREGNBERE S 3.46 X /ha, XHELHY 3.001 /ha, £
0 1.61 Riha, B E, %221 PEEEGHEE, DRM2ZAGREERDER
FHRERME RO, HARUHRBRGREE 2—6%) HEYRRRMEIRE, &
RARRTFEREEM L % o 826 00 BRSO R e 2 R, BNpTIERRRE R, Wl
TEKG DT 268 SR EM YT 87,67 RiRMEE, MAERM 114 X1 FRATEM
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AT 60.45 RARMEE, MR HER (30150 H4 % 557.12 FURMEE, Hk
FEER 2. 41 RERIREE [has A B HHI A ik (80550 #74 h 501.13 RARMEE, Bk
B 1.87 R4 [ha, 2EHBIRRED 1.05 FARMERE (ha, BEENE B 215 IR
IEPIFREL R, 27 i (1 Brofe 26 O 3R e

() EFSEFEHUHELE xS

EERERFEMHBENT, DRATRYD 500h HEGEERE TR R
T RCER IR R R AR R Z T Rk 10 68 877.91IMI /48, H T T4, S5
AT EAF TR XBEREHBGE, B TARRRCRM R E REERTEA
REPRR R AT AR R MLl (—BBERTESAA) , FEAiR 2 0 B 5 T U R & = 5
HE 7= Dy SRR AR 208,82 MI VAR CHREWARAG B FREE B 2% 68 669.09MJ /48) #ixf
RIHEH0.3% . B, FTEAA DB B MR 0% 2% 33 3 UL L b B 4R 1.

£ REGENNNECRETLY

Tanle 11 The production structure of livestock products for the optimal (fr: JkEE)
population stracture of Tibetan sheep. (Unit: MJI)
kit | _ A B
Age classt 0 1 2 3 4 5 6 T 18] Total
i
BERkEH

Summer-autumn grazing land

Q(F£2) 2.22 | 967.06| 2022.71 | 2075.84 | 2074.10 | 1170.20 | 1248.83 |0 | 0| 9561.05
ML) 2.06 0 0 0 0 0 0 0|0 2.06
%tal 4.28 | 967.06 | 2022.71 | 2075.84 | 2074.10 | 1170.29 | 1248.83 |0 |0 | 9563.11
| xpmy

Winter-spring grazing land

2(F: ) 111.44 45.71 86.33 89.78 89.70 50.11 53.14 [0 [0 526.21

AME) 103.48 0 & 1 o 0 0 0 (o |0| 103.48
it
Total | 214.92( 45.77| 86.33| 89.78| 89.70| s0.111 53.14]0 lo| 629.75
HE ;

Slaughter i

Q(KF:) 0 0 0 0 |17284.08 0 |22937.20 |0 | 0 |40221.28

(KM ;) |18463.77 0 0 0 0 0 |0 |o |o|ig463.77
A.}}. | .
Total | 18463.77 0 0 | 0 |17284.08 0 |22937.20 | 0 | 0 [58685.05
EEH

Yearly accumulation

A"Ff' J
Total '18682.97 1012.83 | 2109.04 2165.621[19447.88 1220.40 {24239.17 [ 0 | 0 [68877.91
% | 2113 1.47 3.06 3.14} 28.24 L 35.19 0 | 0] 100.00
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AREHHB T HLWEATRTERME, B, RS, AREEPDIHIY, B
BB Z T 5, BRI IFET 2 U, B4, R AR R T 02EE, N N
13.88%, (4R 518520 % & P R RSk R, ELEF R4, 6 S IE
FHARERMOZ = RRS, SEETHN35.19%, 45 8% CHU4%HE) kZ,
HEAT HA28.24%, X (&MEBAEH HkZ, #R{H#27.13%HF™ M

H T A B2 3 10 2 0K 5 11 5 TR FE M R M M B R SEBPIRAS,  IRENSE B
ERRHEA 5, FEik, TRROBEFBEN A S EMRA 5SS S —4 &
B, ALRER UL, 4 BB AR I DR R 7 S R AR R, R h Bk (i, 68 877.91
MI/4E,

() EEBRFEBRBEND FREFE

FILAN A et 0 4 A A& B I, — AR A48 R R TR AR A M — B Y
PoE, &b ERHEYBFRFE (marginal value product) , R FEHLRIFIE PFRE AR
##r (shadow price) (Hazell #1 Norton, 1986) ., 7EZEM:HIRIEERI 12, {EH
B TE IR 2 M T SR R O R T M R, B 7 (o e O A A L2 S X R E
(dual value) , "TLAERMFEETE (12) xd 1B BIe i e AR 2R3, fr st W ARG THAE
BMRAES AT, MMRAEEBBEWDEFB KRB RERAER R, TN
BEMTF, it bR E RS E LA ol R R S s 2 Bl R b LA S 7™ 0 B R B
rig (R#Ei .

FERE (12) B RAE T4 WT, EREIGHMA FRG W R QM b= {E 5 515
102.98kJ #7= 5 (kg TR 112, 87kIZH /™ T | kg T 4, &4 FH B, "l R A KT 1LER
FEIEh 108.40kT 7= 5 kg T 8L, MOBCR AR R A I BR =18 20 137.338MJ & 7™ 5 [ ha, i
Bk B, 4 £ 47 JE ) F B i B R RE R G RS T R P DR IR IR R AR O, F ik,
FREVEAEEST MOERTE, BRATERERRREE X TAIRERENRAE
He gy bR R, BN BOA BRI A FREE SR hRE B, 9 T B B2 AR M BT
EMEERE RSO, MIBNERES 1982 MEMESHEHMEN (EKEY) ReMHE
R SR (RN RA BT & ik W R E, R AR B ] B S b &% ik AR
ok FES ik, BV B AR E K G F IR A h18. 06MJ [ kg T3, &
FH FHIRARERE18.58MJ (kg T, THRA W KRBT, £5F1
FRYCEMRIED 18.35MI (kg TE, T, KEMBEMHES%BRMERELERE
TR BERA0.59%, B, ﬁmﬁﬁi (12) MZIR &M T Brmrt B th o #E ks
%,

Wit EERBNE, BEMESERERNE X 6.054MI kg, FHTEA S KEH
28.344MJ kg, IR CATFREH SR A SR AL A0 R R R . BAT W RAK
SRR G BRE R A 17.91gi5E (kg Tk 3.82g THEAL/ kg T3, BAH
VM AR B R G PR e B3R 0 22.68kg (E T [ (hafE) HE 4.84kg TEHAHA/ (hatp), &
HRAMERICAE R, k., B, K%, WEHEFER Y HRLA R A=, 0
SRAT.70g BEPS (kg T L, 9.75kgBE/ (ha4F), EWEMEL, RitESRAET, H.Hl
srlh 4.78g VRBF kg T, 6.05kg HBEQ/ (ha %),

I.SQOI



R

UL RF ROl AT M B, RSP AT A VR, o AT LA TR A IR
o EFFRFIATHMFER, BEfTRPMER, € H i A RH SR T,
B, REEDBEAMBEREARBSLH UG, EOEFAMRPIFRHHRTA
BRI RFEHER, M FHERAKEZFEER, RR “FESEH0L", ks e A5
MK, SIFMAATEER., BFEmE” KR EAESH RN E AT A,

(= &ERE, BRASSZFER

filf i 40 4B, T i A0 ¥ BE Kk Bob 1949 4F 1 748.73 75 3k B4 AnF 1976 4EMH
2102.99 5k, Bk 2.8 f, WIERELE2000 5 kiEA, 19794542 152,94 53k, 1984
4252 040.10 Kk, 1985%E52126.36 Fik, 19894 %2129.50 5k, {HBEEPEE L%
s im, FHWHER TRETIE 3 & =HEFEMmE. b robd ERAH, SRS
BREARMSRE, BRENE, ©TF—-MEHETERZ b, T0ERFBERES S K51k
fA7e2 000 53k A, SERPFREE b U8 B 42 B Ok 3l ol s 70 AR B M i R A D 1) AR PR

7% SC I i RO RCE R RN (LR P S5, MR RA TGN KA m R,
BAES, EEFRRRE, LAERMERN &S EERET0.95ha / HbRiEE,
T EBERFHE 0.70ha [ A (FilgE SR TIE 1976 4 THHE) » 4% UL b
B, WEMILE, Mk XA PR, KEFEEKEN TRE R, FHI
BT, e, ERFEETMEEN, RERSPP AR Sl 4
P=h. BESRIESSMEEERYHE RICRENFELGIBALH, ERELGE
BATTH, REMAETHESFE, R XFEFIHTREMEE, RICREMES
Bt R Hy, RWmREAEFS, BETHAR, RS, mkRENDHRE
FAGTR, R EE T A7 ) A Rt 2803 o Hh L™ 2 Ay 225 B L 1 W K B b
ik BT iR g LA R MR h B B I M, FE 0 AR 7 65 K T B AL B R AR SR 72 Y
3k 9.75kg BER / (hadf), BESSE THBE T H™RRE2.025kg/ (ha4F)

(HiE (REGRSERHR) ®ES) #E T4 1%,

HiEE A T FI b3 345.07 HAEL EIRILA T EH T, T AREN S8 BN
We26.42%, HEAHEBSGECIEME 28 ROERED), REHRENS, 24> A
B5F 32,61 AN, HfEHBEFAMM 256,84 KM, BRI 5 1%, 1988 4 (10.62
i) HEhE 22 J3N,

XA GV T rp R Bt b v 22 5 2k B AR S0 DL SR A ™ R & AR I S 1
{. BHKEHH2667kg/ ha, LFEHIHHS 578kg /ha (FE) , BflEh FHE, LK
iEEERAEFYT SRR 2B, 75 1.5 520 2s BT LA,

O BREFEHNOHTTE

BB EbIBRE T . BRAEHEGWRMEIREGTER, T, Eipn
BUEA1,1:1,0, HREHEEREE, W%, KRR 0OHE ML/ 264, i LR
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ZEARSEMCHERMNL3—1/4k4, BEZEGKAMAHKE 74 E &R
PR B HR L. 5:1.0) , HFBFBERELHE, BEHHFLTIERBRE,
KEVEFEGREEFEZIED, MEATHMEHEY TR 4 FHORERE, SFEGHE
B R SMAR, MHEBRYE THEERE, KRBRRTEHE=SESE D, Ak,
AREBEBOL TEZLE KRR RS, B “ZHEHRL” X —sdliw#iE, Rkl
kK FR, RESHIHE,

HAHER T EEEREN SR AN TER, HET-E25SRLE
FABHEE.: OFEFIAGEEE. RERRMHERTEYE, EHEALXETEGZHEX
HALEMEBRFHE, BALELHNHESEFLERD1/3KE, BREAL 3 £AH
—R, MEMTESTEXRETLHRE. ORGHSHAMEEE, LHBEHLH
ISBIFRERCR 49% , IH 17U MIEHBEERIT, ERH CREIEEE) &
Bl 65% W, BABRIMABTEE . ERIXAMREE, BIERERSBHE 65—70% Mk F
£

g, XEFZHEUMEREBMBRZESMPHERR T, AR LRI 4™
gightl, MERVE ERBLX S SRR E M, TR, A HHSHRLSE
FRBREEDHEISKEMAKBHLE, £,

HTE. BERZERGN RIS MR8, TOAEKES 6, BEERRE
E RS RERERE MRS TRI2, ERMESEHh, CHl. BEBEURFEEN
MTERBERBT S LLBH o 0L, HREHAEAR, HEXMALNOEERZ 35,
R 12 BREH D, FFEACEBEASTEPNSH Y 3.5% BWHAZE, G
B R IEREE T 5 LB AP A %6 5 A FhREM LE Bl © M%) 1, PSS M A
WMTFERZR: OERREHNEERS, RABALEMERS 6% %) 4, &F
Moy 4 PRFE (4%, D o XEEN 6 FEEHENTHERRAH BB, AR
BEEKR, FEES, NMHREEELER (F1), MTEHBERLELERHTE
25, BEFEG R MR TR, AREGRBRED RG], AT 4.5 P
BFE2MAE, IBFK 6 FRENE, Hik, 354 FBENYE, ATEETH 6 ¥
HEE, ETAM 4 FHE R2ZHE 5 FREHAFIZLL, RETHREEIF. 0%
FCERM MRS WRE, PlHARNEEEEEEATIY, % EEEILEILEN SR
B TFHE. mREIERCT IE, ATREMBETERE, £, LEREHEBEHELH
BERE. OMTEKEY, KM R EEST AR REEE, E8BoimmE it
i, SRR S BB EARRRERICEREAELY, PN 2 E2kEmEk R T ME
#, MHEEETRERTEARKH, AHiSBRRALEGRL, £EsBNMET
BEFIFBER 2%, DA RBIbE M+ N, P Bl X PN e SMRg R /I “&
BE” (50%) Ak “Feor” FIMEKRIGNEA, TRkl R ER RN,
@ATEHESFIATUEFAGEE, ZETRAEWNSUSEHNESEE. KRBT
AFARERNFFEEGRETGRSRELEH. &, BEENGHREE RILELATS K
TH1.16:1.00, BEFHBEUX HAL . ESEHAHALL (1.1:1.0) , Hik, LA

1) Rppa, REERSEATR,1986, (2) : 16—19,
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EH M AL, ATEALETE 2> B F HE A A bR R
F12 FERLEFPEFHBORLENSERERNLER

Table 12 Comparison of the optimal structure with the experiential structure in the
population of Tibetan sheep for livestock production,

E¥HEY | BEEREQS)| AWM | BEE | MAE | BEAT | BXE | R AFEH
Breeding | Replaocement| Sum of | Female| Breeding | Sum of | Male | Percent- | Turnoye
female female sheep | two lambs male female lambs | age of period
sheep terms sheep sheep slaughter
(%) (24) (%) (%) (%) (%) (%) (%) (years)
Bitay \
Optimal | 50.48 i 14.23 64.71 | 16.74 2.45 81.45 16,10 | 28.09 3
structure i
prliepohg ,
Experien~ 49 17 6 - - - ~  laans 3
structure

* MEERM (1986) o
From Wu Adi (1986) .

ML SR mmt s ht RRLETLIAEL, FEHMRARERN, ERA
| ORJRERN R RIS KRS E RIS IR T BB RSB AR,
mAEMERSEOVETRE, SREERLE™. TUHE, BERFERLREEME
B, HORIAERINSE, AR AR S B RR 5 Bl A 7 2 AR 1 SRR

(2) BtEFERiERLEE

MM R HE 255 (Hartley, 1985; Lancaster, 1968) JRIRFEH, £& 451 R
B (12) Bt EREEE I 28R , S5EEER B IHRE b= Gy by
bo)THRR] ZIATFEE —FEMAR, FEERES (=1, 2, «, m) UAERER
BT BRI Z*, AEARAFRE AL (Euler E 8D

PRSIV S B
im1

FRABIGET RS, b (=1, 2, «, m) TRLZBERFEHEE, A =12,
ooy om) EE CRERE) | b, HMARMEE GHREDN . B& OREEE
BRE & MO{LLE LR B3 m & 1%, T4
£ (kb) =k (B) =hZ*

FRMMEERERFRNER S, BiRRBERSm &, #4502 EHELT K L&,

RS LR, AR REET (12) MR EMSEAE, YEGHEER 4 7£500
ha BYEERE EP RSN, gk EEE (KR MBS EOEERELE E L,
i e S A A A B A A i (M) REBAE, Bk, chRemntit
BEEEGESRVES DAL REL, AITEAESER (12) AEHRELRDE
ml B, RIS ERAKR/MRE S HE B S A 7= R R T 8 ok W RE AR,

IRE T, SEEGREHERTIEEEREEETH, REELHMSEI
BAEA R MESMM R A (SLPPA) , HIZIS WA MibEE R, FEEURSK
SE R,
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(M) REEE R

AUESHERELEHSERBERMOEHE LT, RRBRES K
BHRRNAGEE, BTEAPHSERINMAER, SEARERERFEERMIR
%, FHit, 4EZRERBRERAREMNESERERMHREE, RHEEAER
LR EEEHILHRBSE, Wb, YREFETFRNEERTRSWEEEL, #AdE
HibE= R, ATBARTREATESERRBHRIARMNT™ERE, L&
HEREREMZIEEREEEAERA RN REE, REE e &FAEIEt
TR A B RS R R A B /D, Sk R N P R AL R & R AR R T RIME A
BEENEERE, ET23REFATEENERESIREMBHNSWEARL, TAHE
A et itie.

FEREA (12) th, EARFEAHRNATREREMNESER, DREIBRERERE
B EMEE T RREY RS S BN RoT M LRE S WX T EbS BT
sy ko WA, B RARERES, #oXBRHEEE,

HF B R, HBEREEE TR EN RS R S R S tE L, B4,
BRI A B AR, MRS SRR T B2 1 8 B R v, dnmi BT iR,
FERA P TR SR B AR R N I, Rk, AT R B 5 R A8 JRRE
ERWINTER. RIBHERE, MERERE2ENREERKBERBITFS: A%
¥, 6FREM4 FRFE,

T RE, FELREESIFEFROFEREN, YEREGHEHRTHEM1 ke
ARHE, YRR SN 102,98k B SRR, HMTEE 17.01giFER
4.54g B, UAXFEGBRA BN 1kg 7T RMHE, AR H BP0 N 112,87k
B aEteR, MU T 18.64giEES4.97g SR, SRR 1 kgl REME, ¥
HEpk 108.40kI (B RBHAEE, HUYTHE17.91gi5HEN 4.78g iy, B, %
HEEGBERKERERTERMT RN BIFRERETR SR, B amiesHm
1ha, JFFERI SR 137.338MJ B~ RAHAER, MU THEE 22.68kg IFH 8K 6.05kg
B,

SHFARMRILAE 454, £ 13 FIH T A 4 P 6 FLUMERAMHEFEREELRE
B EfFR1—7 B, BEMMEBAEEFS-REERNKETEBNEL (BEILE™S
¥AEEL) o R 13 BoR, MmBHEERENGEE, BHE 251 5 5¥E, FEETE
BEWHREBSRA. XEBNREEMBEST e PHER, AUUEEME, Tif0
EhSB RN, EEENEEEMY R EEMRNEE i AR e,
MEXAESL LY, EEEERBEN AT B SR, B M EERIET AL,
ERAT “BI” , A WHE “ILEE7 R “RRY £FE . mRHEERA
¥, BESUWARFMEHRICAT SN, SIEETHRE TR, FHik, RRERELIEER
B, BEFTMHESRRERBEEMBESE RAEF DO ER, WAL ERFEE
AT BRE LR AR B8, 2% BE M E T AR BT AE0s, B A, ARSI R A,
BEHESD LR REMU R ESERARMERNEE, ME R, ik
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£13 FRIEEFEHBEHFERRE (#fr: SREE/R)
Table 13 Losses of the objective fuaction for nonoptimal structure, (Unit; MI/sheep)
ER4d 3 !

Age class 0 1 rd 3 4 2 |
i |

6 T 8

MR ‘
Losses of slaug-

hter for female 62.05 114.29 129,26 | 18.03 ——e 0,274 5 34,80 | 37.26
sheep [

ZHETRE
g
Losses o
stock in thg e 38.87 9.45 10.40 108.37 /| 127.44 | 126.89 | 161.54 | -—
winter-spring |

grazing land for !

male sheep

e REE, MEERETALNEAE 1—2 R, SOt A 7= b R mmeR E R
W /he ZRBAE EFRBRG, SESEF —ERERNERE, DEREEEH
AU EFBE A, B ENRHRKSTS, 6 FHERERE GRD., ERBELFZ6 S
B REAIBRE R 6 B, MAEKEHDEN EREMHERSE, BN EEFHE
FERBERA RN, RERREFEHPEHE By 4 FHEHE. WR 4 FBETH
B2, Wgch 5 FEFEMBIERS A, fks R E SR H R SRR RE 0.27
MI/ R, BZF 71—8 $#¥, HEFIER, BEHTBEMMEEHLEEHCT B KK
FEMBRE IR LR BEBCHE &, FHEX A E 0T HARR R TR IF LRl z:,
1B H 3 AR e A B R /AN T 0—2 B B HAA R &,

F 13BN, £LAFEHEBHER 1 R 1—7 BRELFBES G4 O Ra k.
B 1 BB, MAARMERBMN, EEERNE, ERAEEUSAHE, B
BEXREGEE1IFEE, NEREERE, 821 R 1 FREEHRK 38.87TMI iy
Bk, XEHTEAMRMKEMEHETREART, MREL1 P LABE, K
BENEERTESYE, MZHEBEE, BERENENLRAERVBXNEE, B
ZEEMBRLRL, AT REOEERIRA, SHRNRTERERT E7 .

(R)BEESW

T EES R A EREL, B, ASEENESSRAER LA DL,
A AR SR, ATTEARLERNERREMETHARERM. TH?
K BERGREEST. BEESFRETESREN AEENR L, HEFRRE
i GERREELER A%, R, HitghREHHBERE,

G REEN R, BREESFSRFEHSE, BTEE AURbiasEe
BertH AT A, X BRI AR R e B R, R — AN LU A (]
IS ECER RS R SR LR, KN 1 PRERRBHLBSE KBRS
EAMAEL, dSER BEAMAE, BEESHEREN, M1 PHAFMHHEKSE G
3% 184.99MJ / R) 7£175.96—224,06MJ / RZiAldsft, MREFmMERS A
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143.13MJ / R MBS BARFFABR:, BRLH LR 2 TR SR R/
PRI, B 1 FRERH LA HIN39.07MT / R (#in21%) DL L, 5F| 224.06 MJ
/RELER, HE 1 SREATLHEBELRBTEL, ;
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Pt BARAORRREAE P iR 1 BARRAAREN, REW, BREFDOHBRERIELLE
BAERMREM, 2R, XBEWR, LESEP AMBMBEERM, MEEE
REFEZHEHESREEHRM, KEAFERERENEHIIE, Ba, NE1SE
FRHEBRARNIEERRS, W AEEKFLBHL, RIEEH LAGEELY
Bl B,

SRR REY, SEMMET 2) HEEREE—.,

2 B A X 4k f+ & SLPPA 54

FERMEBEHES & L RARAHYE (simplex method) KL MR FE, B
R (12) —#, EERPFHIFELSMARAE, CEAOREGEhEAKR & T &%
“=7) 43R, DI R IR FBER, H B, BERREHEH, BliAm 40, xkapm
1 70 PR S 9 PR Bl SRR B R U FB 1L (degeneracy) FLGFIEEE (ie) B, 3
ERAERFII SRR, HFERE, EEHEABR; B4, TEkET/MET
YEBR %, M HCRIRZ, BIEE % A 4l RE B 3178 B, AR 2 o h W AR T 7 4 A,
ik, *HEWORGHHETEBRGEE, BEEEM/MIE, ERETEADET,
HmiIRARERZEE AL RM. BEHRATHEE— SIS,
BIEBAHENRT TS, BIEMEERIIEN, B1E M4k (revisal simplex method)
AETHBR B, TR, RIEEESRFEFKSHER S E. BTFEHESELE
BMARMILRE S, AXEETESFE Hartley (1985) F1 Fletcher (1981) (&3, R
TEE, THEA,

REBE, BERESESWHAETRE, EEASERENSHFESERHE, K
BEBBEMRTRE LRAEE,

R H IBM FORTRAN B¥:IE S B 74 H & ML R34 SLPPA, 7£ IBMPC & 5184
MR F L LiEFT. B BTHEEH: FORTRAN 2.0 437%#%, LINK 2.2 B& B ER
FERLRY IR R T EE (library) , LAJe DOS 2.0 DL LIRAMEBIER S, BREERE 512k
PAESE, BEAEERRER. BFRHAZEMESRIEGTA-IIEBRH, ek,
HEEHTE 3 MBS R, BEAAEEER, SEOHERTS. ShiE
.,

PR ERNBAREER, ERHE, GHEARE, SRRNEETHES
BARE, GRFFIESEEIRER, EAhRREE —25% — A5 h Rk RE
REUET PRI FEMLRE, HRERYEE (12) WSRHEHEETEN, R4
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STUDIES ON THE OPTIMAL STRUCTURE OF PRODUCTION FOR
ALPINE PASTURELANDS

I. THE OPTIMAL STRUCTURE OF PRODUCTION TO
MAXIMIZE THE OUTPUT ENERGY OF LIVESTOCK
PRODUCTS FOR THE POPULATION OF TIBETAN SHEEP

Zhou Li, Wang Qiji, Zhao Xinquan and Liu Yang
(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences)

Tibetan sheep is one of main managed breeds in the livestock husbandry of
Qinghai-Tibetan plateau, The production system of animal husbandry is really an
open ecosystem, the production structure restricts its production function. Therefore,
it is necessary to control the production structure for increasing economic and

ecological-enviromental benefit.
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In Qinghai-Tibetan Plateau, rotation grazing has been historically performed
according to geographic and climatic conditions, dividing a pastureland into the
summer-autumn (warm season) and the winter-spring (cold season) grazing
grassland in a year, Using the static equilibrium approach to modelling
grazing processes in a year,a two-period linear programming model is constructed
for rotation grazing in a year. Constraints of source include total area of grazing
grassland and appropriate utilized herbage; constraints of sheep population des
cribe equilibriums of sex-age classes in rotation state from one to another grazing
grassland through culling and replacement policies. Maximizing objective function
is the output of livestock products in energy. Utilized degree of herbage.is lim-
ted in the range of 50% in the summer-Autumn grazing grassland according to
input-output balance for nitrogen and phosphorus in soil, because herbage are
growing and developing in the grazing period, thus the degeneration of grazing
grasslands is provented. '

The solution of the two-period linear programming model focuses on the op-
timal level of production decisions that should be attained in an equilibrium state,
including the optimal distribution of total area of grassland divided into two
grazing lands,and the optimal size of sex-age classes in Tibetan sheep population
in both cold and warm season grazing lands, and optimal policies of culling and
replacement.

The two-period linear programming model is expressed as expression (12);

8
Max Z=3 C(BF{™ +F{™ +BM{™ :M{™) + (BF{ +F{ + BM{® «M (%))
t=0

8
+ 3 (CF,*KF,+CM , +KM,)

im0
subject to
-F,('g) =SF‘(S) .Fi(W)
M) = SMD g &
(i=0,1e,8)
8
F{ =Y MF,«(F{* =KF,) +0.035F "

i=2

8
M =33 MM+ (F{*) =KF,) - 0.035F, " (12)

i=2
F{=SF{™ « (Ff) -KF,)
M =SM®™ « (M -KM))
(i=0, 1, +=, 6)
F{™ =SF{™ « (F{9 = KF;) + SE{™ (F§® = KFy)
Ms™ =SM{™ « (M —KM;) +SM{™ » (M ~KMy)
Aéw) +A(“§__A
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8
Z(IRF.‘“ p Ff‘” +IRM ™ « M‘(W))QATW‘) . 4D

i=0

8 i 4
YOURES™ « PP ¢ IRM Y » M{P ) AT 0 4"

i=0
and

Ef8), M9, F{W, M{", KF,, KM;=>0

(1=0,1e-, 8) ;
whereF ¢2and M’ denote numbers of Tibetan sheep in ith age-class(i=0,1, *-,
8) in the jth grazing grassland (j=w indicates cold season; j=s indicates warm
season) for female sheep and wether, respectively; KF, and KM, denote numbers
of slaughtering in the Autumn in ith age-class (=0, 1, =, 8)for female sheep
and wether, respectively; 4 and 4¢® denote area of both the cold and
warm season grazing grasslands, repectively. The above symbols represent
activities in processes of production, and the others indicate constant parameters
or resource (A-total area of grazing grassland). '

Parameters (Tab.1—4)in the model are determined in Haibei Research Station,
of Alpine Meadow Ecosystem Academia Sinica.

The optimal solution of the linear programming model provides information
for the optimal size of the population, as well as provides information for how
to maintain the population of Tibetan sheep through appropriate culling and
replacement in an equilibrium state, etc. The optimal production plan of livestock
products in the pasturelands of Qinghai-Tibetan plateau, composed with the above
activities, 1s as follows;

(1) The ratio between area of the warm and cold season grazing grasslands
18 15l16-

(2) Culling and replacement policies are that total lamb-wethers, and part
of female sheep 4-years old (44%), and total old female sheep (6-years old) are

culled. The percentage of the cull to the stock before culling in the population
is 28.09%, thereby the turnover period of the population is 3 years.

(3) Structures of stock for the population in both warm and cold season grazing
grasslands are shown with Table 5 and 8, They are nearly identical in which
the sex-age classes make up about percentage of the population, adult female
50%, and replacement female(l-year old) 14%,and female lambs 17%, thereby total
female 81.45%, breeding male 2.5%, and wether-lambs 16%. Under the
structures, equilibriums are attained between sheep and herbage.

(4) Grazing intensities are 2.41 sheep/ha and 1.87 sheep/ha in the warm and
cold season grazing lands respectively, in a year 1.05 sheep/ha, that is less than

present grazing intensity (1.4 sheep/ha).
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(5) Yearly marginal value products (shadow price) are 108.40 KJ/kg dry
weight of herbage and 137.338M J/ha of grassland, or 17.91g.live weight/kg
and 22.68 kg live weight/ha. Ecological efficiency from herbage to Tibetan
sheep is 0.59%.

Using the revisal simplex method of computation, the linear programming
model is solved.A software package (SLPPA)with parametric analysis, solving linear
programming problem, is developed. The package is written with IBM FORTRAN
language and operated in IBM PC series microcomputers,

The sensitivity and stability analysis of the optimal solution are done, and

the results of parametric analysis indicate that the optimal solution of the linear

programming model (12) is unique,
Key words, Optimum structure of production; Maximum energy output of

livestock products; Two-period linear programming model of

static equilibrium; Alpine pasturelands.

'-010 »



