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EENTRRESEBNTR
L R 28RV B 5 Tl as A o s
A3 Ipk HEs

(PEHEEAELBEEDFRT)

# g
EXRARGMEADBEFERER, URKRL AT S RTES NE R, UEERK
EHNE, FEETHEAOREE, ELEEARBRERMIEY. BEE LR EER
ETERFEMBFORMLESEB. Wi T RLEFSROEFRE, ™EffMmeiiiis, L
RAE R K A RhRl i, Shol £ R R TR, Hkmeta i ENF R,

EEE. MR RRAPE BARRTIRE: SU SRR, BB SLEAYER,

HEE R, ERRR 2 EE, RREEENSFRLERY — NFiEER
HIT LA FHE A, & 24 B ERAN46.39%, 5 &ETHAEREHRN14.44%,
EREHELLSETEERFGRER SFAEEKT: S52E48XMEL, S8Lad
BEER.

CIEAESR, BHOlA R RS KRR ) TR 2 E R P Rk AR B, iR B

R R L, B R LR R R E KR R A8, LEREE

Z—RBRBHALRE, WHEEAZE BBHESEHFRZERZFMAMEE (Dan-
ckwerts and Aucamp, 1986),

e R ER S B A IR, hIEREOL 25 R RME B EER RS ZE
FJE, ¥eBirkS. SFMARKE, DESHBAST LM, COEEFABRAEE

BAHWELE, DEREHRLATERTREDER RESEKGEE B . &

® (B FWZEIIGHEHIE, LAE b8 0E R [ B R, SRR
EATHEEE LR AECRAREPERETRRG BT EMBARNEEMMPRE
tf g, ARRZEREDREERSRES. MELERPRBESH TR, RERS
ROl A M AR RTRT, il AREE R B A A R i m R 25
35, hHIE L e R e e L RIS LR R B W LA .

* R EANFESAPENERG LS EENESAGEMGES RN,
* RRERATHERS. S,
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¥ MR e S AT REE2% (Anderson, 1977; Hazell and Norton,
1986), EHKE, ABLHIBFREAEER FELS, 1984, 1987; AWHRT D).

ZEAXNER

AT | PRt B R RO E R, DIBKE ™ Rk &5 A BREN T &4
PEaEly, AXREFHE, AXESIHSEARER, RERARARN, HRENE
5 kg @R ME, BHox B R SR, :

DA e i EEM R — SR AG, BEREARGASE. AERAR
EFME L ReAES WAL (1989)

FEFRER MBI A 4 h 9 M ERG. <10 AR, 10 AR<A<1% 10 Ak, .6 %
10 ABR<HE<7 % 10 ARM=7% 10 ARERYH, RHRH0F 1%, 758 S
HERyE, SPRFE. MEREST,, MY, (=0, 1, +, 8) EREKEH (ki
HA8) %ﬂ%#ﬁ% CEREAW) , B3¢ (F) #fBE (M) 0—8FHERA (ThdHE £
AR (R , 8% (KF) fiHE (KM) #2884 (P B E2HHERR
53 3 KF,,,iEnKM,,, (=0, 1, *=, 8) FiR, AT, HEERMAERE (L
£E13.5%) L—HITAZSEEERAZF,

ATEWEL SIABKEERES. DAEFEEGHEBRBHERQ1AL Et)ﬁi;bﬁ
HEEEmREA, 4%, EREGHEMTERE, B2 1 MEREE R 1B
£, HoiRid, BEENERDERAKE D HIHE, '

5 92 9 o A L A BT L HH AR IRD, BRI S N I B B AR B A SR M R R AR
B, ATIREABEREFERETOMRAEEN, PE  £58 + 18AETSE
B MR, BARMBESEMRMEA G TRENSEEEE  TX, Bk, #E8MS
B T Aw e R R H, MM BRI b aE 3 ROKLN: ORFEGREMNHDHELHE
3 QREHRMOIERL K, BB B/EL B REMBNEERTEWE, NEES
?‘&?:ﬁfﬁ(iﬁs)lﬁkﬁiﬂiﬁfﬂ%?ﬁﬁﬁﬁio WiET Ry B A A R ML R R B 254 h

Max Z= 3 [(NBF{™+F{" +NBM{ «M ™) + (NBF (> +F > +NBM (¥ «M {?) ]

i=0

8
+ Y (NCF +KF; + NCM;*K M)

i=0
e
F{ =SFDF™
M =SME oM™

8
F§ = YIMF;»(F{* - KF) +0.035F{™

=2

g j 1
M =3 MM+ (F -~KF,) -0.035F {™

i=2
F{, =SF{™ +(F{" - KF)
M (D, =SM™ - (M - KM)
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2 (i: 0’ 1’ lo-n.--, 6) ;
 F{M =SE{™ (F$)—KFy) + SFEM « (F{) - KFy) .
M{™ = SM{™ « (M%) = KMy) + SME™ + (M§® = KMs)
AT + 4 <4
. 4
DIURFM™MGF ™ + IRM ) e M 7)) AT M) 0 40D

i=0

8
2UURF{D +F{D + IRM s M) AT 5 0 AP

i=0

ESD, M, FM, MO NUKF,, KM,, A, 4™ >y
(5=0,1, wseeee, 8)

A, SFOMSM Y (20, 1, ==, 8) HRERE i ERAEE SF fBEGM
FEi G=W, $) B LREER: MFAIMM, (=0, 1, «, 8) HUFERE i £l
HABEEWHBE (F) MAE (M) WEEE, 4, AP A4S SRIE R RS
BlL ARRGMEKEGHER (ha); SIAALAM 4 ZHAFHBE G R RRH,
W ¥ A D, TR R ], E R R AR RS AR, MR A
FRRANE, BHEREHBEGWERSE: IRFOMIRMY (=0, 1, =, 8)
DNFRE  FREEE (F) MBE (M) Fi (G=W, HZEGHAKBBRERE
B (kg/R) , HPREFECENZRMKEEURBRMAER, AT MATS 459
FRAE, BREGERAEREGN T REMER (kg/ha) , KPBETH E5w
BT Ty, YR SR, WTH) FH MR E R 1E SR T e B R B, B G E An R
MEAEZZEMFAERTERAR, ESERATYE (1989) , BEAFHEE,

M (1) /LTRSS, HEREE 2 BRIEAKEN, HEHELM 39
A Horp “=7 SEHERIL)H 36 A, ML ERDBETFE (LB Leslic 541,
C<7 IRHIZIZR 3 4, RARBEH BREEOMA, BiRE%Z LEES RS 10T ks,
CART: 70, #2NMNMESHERRESE. ERED LEEERWGBRTKS (T
el ,» B3PGSR RHEERNSRTK 5. X b, NBF, NBMWD
(NBFP, NBM D) (i=0, 1, ==, 8) HRbEHK (XF) UL &R 5 R
T, BEMFRGRTIEE GT/R) ;3 NCE,FINCM,; (i=0, 1, 5 8) 45 % 1
B FiSEeR B, SENEHENKE Go/R)

ZLEEBGERERBRT O WA, 2HEBRTERPERERD, EHILEE
BEgREEHER, WA

NBF§" =CGF{™ +(sb-=1)-csTR™

NBME = CGM ™ (S—l—- 1) —CSTM ™
M )

" NBF{™ =CGF™ (‘SF1<T> - 1) = CETE)

NBM ™ = CGM ™ (

i - L)} CSTM
¥
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Reb, SF. SMABIFORHT=B. A%FETLERGHFRER; CGF P MCCFP (=
0, 1, = 8) FPRFRTFEREFEGE  ERAFRECE, BEMBRBA GE/H);
CSTE ™ FCSTM D (i=0, 1, *= 8) , DPEFREEEBHE  ZFRABRB, &
RHEREBBRATH GE/R), B RN RA MR LR ER TP, EREHBRET £
R LR 2Rk, BAE6—TANB—R GEEFIM , BINENEEERBES
wAKA, HRE

NBF {¥) =CGF{® (ﬁ}(s—,— 1)+CWF. - CSTF(®
NBM (% = COM () ol = 1)+ CWM, - CSTM o
1
§= 0, 1, ------ ,8)

EH, CGFP. CGMPY (=0, 1, = HARTRTEKIGE i £WAERIE
£, BEBEEER KA GC/R) 5 CWF,, CWM; (i=0, 1, *, 8) &S BFESRE
AR, REHEBRAWA GC/R) 5 CSTF, CSTMP (=0, 1, *,
8) R ATERESE  FRAFAE, BEFEMBEAHEEG/ R, BTHEFR
ALIFALEMEREGHGERTESEZ b, R HEE RSk A 2 HEER SRR,

Z K

 BREHRER (D) HAHSE, kA 19851988 P EPFEREBLRER A
BRGEMIERNM, I, CARIBIEHX R A B IAES R, BTARE X
Fr & 2B A L B PR, LAZR Ridg ok i [l R S AL S 0, HE o fof BE A2 (A LA
Aok T BRAEM B AR, ZEEOER EHSRERBREZE, 220
N, T RE SR T A S

BRERRETF A RES AASREHSRAGEREEA GHEFED B
Bleam, #ox B R Eebs] HAHR &N P& SEE. AR HERLHT BirsEEeh
H I B8 :

F1—4 U THREGEPLBSHE, EFFRARDETINRE R,

£ BEFEE
Table 1 Survival rates of Tibetan sheep,
£ H
Age class 0 1 2 3 4 5 6 T 8
' ;

SFE™ | 0.820 | 0.955 | 0.959 | 0.959 | 0.959 | 0.959 | 0.959 | 0.958| 0.8
SM™ | 0.829 | 0.95 | 0.959 | 0.959 | 0.959 | 0.959 | 0.959 | 0.958| 0.948
SFE | 0989 | 0.995 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999| 0.998

SM{®| 0.989 | 0.995 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999| 0.998
!

BEFEMZHEA, FTEHERITITE Q4408 (N « E)) , I8 ABHd243
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®2 BE¥REE

Table 2 Breeding rates of female Tibetan sheep.

i

F@a | ! | | : [
Age class = 0 1 2 Smady 4 5 J 6 | 7 8
1
|
Tt AV R f 0.417 ’ 0.417 | o0.417 ' 0.417 | 0.402 | 0.379
MM: | — | — | 047 | 0.7 | 0.7 | 0.417 ‘ 0.417 | 0.402 | 0.379
£ SEREABRFrNERRE (Bfr: kg/R)
Table 3 Seasonal quaniities of forage grasses eaten by Tibetan sheep. (Unit: kg/sheep)
S J
Age class 0 1 2 3 4 & 6 '3 8

1

TRF{™ | 13.506 | 293.806 I 406.164 | 683.615 | 720.527 | 759.557 | 818.959 |787.610| 759.913
IRM ™ | 78,506 | 293.806 l 406.164 | 683.615 | T720.527 | 759.557 | 818.959 |[787.610| 759.913
IRF{®> | 187.268 | 253.348 | 347.441 | 577.277 | 607.857 640,190 | 689.402 |663.096| 640.293
IRM ™ | 187.268 | 253.348 | 347.441 | 5T7.277 | 607.857 | 640.190 | 689.402 663.096 | 640.293

F4 HAERTRAHER"

Table 4 Herbage in unit area allowed to utilize by Tibetan sheep.

NP FLH® vwn? | Mum?® AT
X EE |
Wxnter—sp(r;rs:g Wg;azmg land 3578.80 50 85 = 80 ' 1216.79
IR E B | '
Summer-autumn )gra.zmg land 2667.20 0 50 100 1333.60
(i=s ]

a) B EXeasRAi=7 (kg/ha) Abovegr ound net primary productivity (kg/ha)

b) #EFEERE (%) The fall ratio of forage grasses (%)

c) FIFAHE kLA (%) The ratio of available forage grasses (%)

d) AHAEENSEAFIELF (%) The maximum utilized ratio of available forage by Tibetan sheep(%)
e) MEFREHBEETRERER (kg/ha) Herbage in unit area allowed to utilize by Tibetan sheep

(kg/ha)
AT =NP& . (1=FLD) U & . MU
(j=w;s)

* WEFETE REHF 1) From Zhou Li et al, (the studies 1)

A2, THEBEREEZNSAS.93T; FHER 3.247T) (R 4H)) ; £FELG b [
90 Bit, BREHENFE0.25kg TE, BAFHTER0.20 THE, HMARY 1.50
TR « ) 3 XFHGBERTIEBAR &, £ BEHEA T TRESFRERKE S
0.0027C; FEEKEZH A, HEFELEE, HEXSHERMERE 0.507/ (R
<)) K, BRMNMBEEABRENEERKT TR XHMERT XN, REEZZEGY
FRERHEL, ZILBIRBEZEHHERERAEZD, '

Z&HE%G ERFHERTFRHEEEA, HMEMERKRKDTRE, HifrFEEE>
EHRKNEER Z28BF1. CEREGE, BRETHFEKIAZL, SENEEXE
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KA 5.7870 kg) o HHEEER P e A LA A SR, M A SRR LN 3T (2.28
Elkg) » BkIEREMKDBRIE. bR % B LA 1987 MR B

iy T TUAREH e R, BTELCFREE] & R im&Ilﬁnm~Ak%ﬁ$s
mz FhRFAZER AR REEYR FRIAGAEMERRLOTHEERR B
%,ﬁm%%TEti\ﬁﬁﬁ$¥ﬁﬁﬁﬁiﬂm%$%&$imeWﬁﬁﬁﬁ%ﬁ
a4 R AR A 3.

47 R R AE R A R B i SRR A B 5 IRAS TR A 0 R ARG AR,
T 7 2547 % AF W L R R 77 B2 BOAS AR AR RTRA, RS RTRA WD
% 5 B RERAREOHTR, MR R TR E AR B0 R

#®5 WESERAMESETRE

Table 5 Net individual profit for each age-class in the population of (fir: /R
Tibetan sheep(Coefficients of the objective fuuction), (Unit: Yuau/SheeP)

iE B 4
s tan 0 1 2 3 4 5 6 1 8

1 |

2 & E 7 |
Summer-autumn
grazing land

Mesae T4 :
Cost for herdsman 2.47 2.47 2.47 2.47 2.47 2.47 2_.47 2.47 2.47
B B B :
Cost for management 135 1.85 1.35 1.35 1.35 13 T.35 1,39 1.35
m - —d - >~ <
Cost for epidemic 0.50 | 0.50 0.50 0.50 0.50 |- 0.50 0.50 0500 0.50
prevention |
&y
Total cost 4.32 4.32 4,32 4.32 4.32 4.32| 4.32 4.32 4.32
= E(kg) i
Production of wool(kg) 0.0 0.54 1.19 1.28 1:33 1238 1.54 i 1.65 | ~ 1.76
e,
Income for wool 0.0 3.12 6.87 | 7.40| 7.69{- 8.03|. 8.90.. 9.54| 10,17
FEr3E RIESRIA : :

Taéome for sheepskins |~ 0,10 | 9081 “0of T 6.81°" 0202 1° ¢z ‘a0z |0l 0.0z
of dead sheep | ‘

H OB & A
Gross total income 0.10 30 5.88

% ok 2% !
Net profit —4.22 -=1.15 2.56 3.09 3.39 3.73 | - 4.60 5.24 5.87
(NBF (=), NBM(s))' :

% & H 5 | s 4
Winter-spring grazing
land
o T T &
Cost for herdsman 3.46 | 3.46| 3.46| 3.46| 3.46| 3.46| 3.46| 3.46 3.46
' O# % '

Cost for management 1.891 1.89| '1.89| 1.89| 1.89| 1.89| 1.89|. 1.89 1.89
i A & :

Cost forfﬁuﬂplennental 0.0 450 4,50 | 4.50 | 4.50 | 4.50 | 4.50 | 4.50 4.50

[o]

: iﬁg&ﬁ%ﬁﬁ

ost for consumed 16 |
herbag:u e 0:16 0.59| 0.81 | 1.37 1.4} 1.52| 1.64 1.58 1.52
g. ¥ M R i
otal cost | 5.51| 10.44| 10.66 | 11.22 | 11.29 | 11.37 | 11.49 | 11.43 | 11.37

74107 8.051 892 9.5 10.19
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£ % 4 l
Age class 0 1 . 4 5 6 7 8

T REKRA gl lezg '
Income for sheep skins | 0.0 1.90 ; 0,51 ‘ 0.53| 0.60 0.66| 0.66/ 0.66| .85

of dead sheep

H OB B A
Gross total income 0.0 1.90 0.51 0.53 0.60 0.66 0.66 0.66 0.85
ol 2R ; .
Net profit ~5,51 | —8.54 (~10.15 |—10.69 |~10.69 |~10.71 ~10.83 —10.77 | —1p.52
(NBF:™, NBM{™)
H B
Slaughter
E &k W A :
Income for sheep skins 9.22 9.22 | 10.77| 12.32| 13.93| 15.53| 15.53| 15.53 15.53
B &k A
Income for meat 20.06 | 25.42 | 35.13 | 48.63 | 61.90 ' 66.48 | T0.09 | 64.03 62.36
¥ Wk 2%
Net profit 29.28 | 34.64 | 45.90: 60.95| T75.83 | 82.01| 85.62 T9.56 77.89

(NCF;, NCM:)

% o+ R

EAMMREY () FHRAEHERSE—FIEEST R, RABERMGERR 817
£ I PR R 80 E 4 BT BG40 i O R RIS B AR LR @ - . GHE 5 R 45 A
A RABHAZE D) , T IBM PC RFIMH LizfT. THEFIMMKEMRITESR, FRAK
BEHESENERALE, &ERE - REEL&ELR.

(=) EREHBEHHERAFELN

TEHKHAE (A1A—10A31H) AEKEY LMY EEFEERTITE
6 76T XCPERAEFEFREA, BEFRAKBPHEE LSRRI SNMFHAELENA.

®6 EREGRERRFESS

Table 6 The optimal population structure stocked for Tibetan (A H)

sheep in the summer-autumn grazing land, (Unit: sheep)
£ 8 @ | a3
Age‘_class 0 1 2 3 4 5 6 7 8 | tom

2F ) 0o |15 110|105 |10 97 10 0 | 0 |68
%* 17.33 | 14.23| 13.61| 13.00| 12,50 | 12.00 1,241 0 0 83.91

M) 130 0 0 | 40 0 0 0 0 | 0 | 130
%* 16.09 0 0 0 0 0 0 0 0 16.09

& it

Total 2170 115 110 105 101 97 10 0 0 808

%* 33.42 | 14.23 | 13.61,] 13.00 ) 12,50 [ 12.00 1.248.7 U 0 100.00

s ERMBNHEBNESE, Perceﬁtage calculated in terms of total number of population.
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R ER D, 3E583.91%, HBELH16.09%: EIHBELFHREMS52.35%, Hd
G FEEL. 83 W R A ZE, R RS B RERY50.52% . HA ST AN 25
#E26.00%. 3% 524.82%. 4% 523.88%. 5%522.93% M6 F52.37%. F &8
EAMBEEE (FFHBEN16.09%), FEEh&1/3EEE,

(Z) REHELWTFEFREY
RS GRD &, BRFLHHELRMEE 57.62%) , EEEEBES

F7 REHELEH Gafr: R
Table 7 The optimal slaughter structure for Tibetan sheep. (Unit; seep)
£ # & i ' ! fonr
qu class 0 }‘ 1 2 3 4 5 6 T 8 "[':‘lotal
+ |
o (KFy) 0 9 i Do lad | chi | 86 10 o | 8.1 86
%* i@ 0 0 0 0 38.05| 443/ 0 ' 0 42.48
SKM ;) 130 SR R A B 0 0 0 | 0 | 130
%* 57.52 | 0 0 0 0 0 0 0o | 0 57.52
& it
Total 130 0 0 0 0 86 0 |0 0 | 22
%* 57.52 | 0 0 |0 0 38.05 | 4.43 | 0 0 | 100.00

# Eipe ey il Percentage caleulated in terms of total slanghter number,

F£3 HESBSHENGEENENEER (. R)

Table 8 Comparison of slaughter numbers with stock numbers before slaughter.  (Unit; sheep)
R : N

Agecass | 0 | 1 o LERT g g IEpa

1
1
HEERTEREEE
Stock numbers before slaughter
Q2 (Fi%) | 140 115 110 105 101 97 10 0 0 678
5 (M) i 130 0 0 0 0 0 0 0 0 130

it
Tow | 20 | 15 | 110 | 105 | 101 | 97 | 10 | 0 0 | 808

s

Slaughter numbers

QCKF;) ‘ 0 0 0 | i# 0 86 10 0 0 96
% -0 0 0 | 0 0 88.66 | 100.00 | 0 0 14.16

KM | 130 | 0 Nei=ah 0 0 0 0 0 130
% 100.00} 0 0 ‘ 0 0 0 0 0 0 100.00
a3 |
Total 130 | 0 0 (| D 0 86 10 0 0 226
%o 48.15: 0 0 {2040 0 88.66 | 100.00 0 0 27.97

a) X R {EBIES B REELE AT TR E T 4 th, Percentage of slaughter numbers in terms of stouk
numbers before slaughter in corresponding sex-age classes.
b) R AEREE RS R R RN E S, Percentage of total slaughter nambers in terms of

total stock numebers before slaughter in corresponding age’classes.
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B (42.48%6) 5 Hh 5 B RIEESR.05%, 6FBELLMBY. BTEFERZHIL
ERCALR IR, A% e MK 7 4 o h— I HRHRE . BERRmEER,
s F SR RIS B, FRBR A RS 22527, 07 %6, B2 HHAL % 014,16 %, 2% HAZ 2
HL0Y (A MABEE: HLGHBELRE LA BB, SHEBENERG22,.70%
(SHRFEHREE H88.66%, 65 HEMBPREENB100%) o HTHREFAE D E 2k
B, A AF R T2 B RS B e 9 3. 504 B b B VAL AR 20 2,

RIFHRERMTE R, BEMB AR 3 &, BEmREYL T £, K
BRI 4 48, BEHRELY 14£,

ELEEGRREREEY

AHTETIE, FHERREMNARSEE L HE 55 R 20 AR — IR
TR BRI AR AN BENENEE LA R, FERGEENZIHFAES 2H
Bl N T L — (BT A LR IR 0 WILAR T, £ B R HLE M 2 5 E KL Hek
RIS B R R IR ER—FE, RMORDE, EEHE1/3, BHAEL/ 28 (2

R ETEGFERERANREY

Table 9 The optimal population structure stocked for Tibetan sheep in the (%fz: R)
winter-spring grazing land, (Unit: sheep)
i | . £
Age 1_clm 0-a| ml 2 3 4 5 6 7 8 | Total
HE R
After slaughter
AN IALAD N I Mo | 1us | 110 | 105 | 101 1 0 0 582
% 0 24.06 | 19.76 | 18.90| 18.04 | 17.35| 1.89 0 0 10000
A MMy 0 0 0 0 0 0 0 0 0 "
£EEHEER % .
At end of the winter-spring grazing period
2 (F&™) | 1 116 110 105 101 a7 10 0 0 680
74 17.39 | 14,30 | 13.56| 12.95| 12.45| 11.96| 1.23 0 0 83.85
A (M| 181, 0 0 0 0 0 0 0 0 131
%* 16.15| 0 0 0 0 0 0 0 0 16.15
it ziz | 16| 10 | 105 | 101 [ o1 | 10 | 0 0 811
%* 33.54 | 14,30 | 13.56| 12.95| 12.45| 11.96| 1.23 0 0 100.00

s EREIHBENESH, Percentage in terms of total number of population,

SEBTUERA, 15 F& D165 EMEIRE, BE EEHLE) Lk6/6,
MEHL 6, ARTE, BEGEEEBOBMATE, LERHBEHEFRTENR
A
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() AEESREDRSE

EERERENT, NEEGHEELEME, 2HH 08 R (E#&) sl R
(&%), BEHREEG LREHTHRE. REERBCKHEKESTRE, Hixd
R ERLAAR, ERAFE, FEEEMAERTERANEERIFAAERE, R
EEM G AERGAE T ET AMBARASEGNER R, FEESFEEHEED
B8 5 A BRGR TR, MEEHHESFE, SRRSO BRER SHTE
EREREANEEH TRESGHEEARSE, WEHH4H231.63h (EHKES) M
268.47ha (&£ , M5 EHLAER (500ha) (946.31%F153.69%, K 5%F

G ARAX 121,16,

E)HEFA

32 bR B FE T B G, EL KRN 55 1 4R S 1 SE B T SR R BB B B4y B 308,77 W
1326.67 Wi, HTAGEAMTEREHTRAKEEM, OHETASIREGBLNE
EEFIEE, GBS S R A R 50 % GERATRIZEED, Fh, BE LARER
AR AKEARAREN RS, WALSRELHTEFE, B2, ELEEGNT
TRKEER S, MEWZREHKSHATE, BRESHHSTE.

CERTFREENNEEEGERSRT, FESORERBEMURL., FFE
RESHFITE 0 MEIL, AT EARROEMRBSTRELE, FEANRE, EBHR
FE W R RBCE A RIS RR R, B 5HA BB ALK TH, &ATLAA
Wil TRk B 6, |

e &I AL IR MR, 3—5% IR A IHRE S A B 20 % AR, IR

Z10 EEGESEHEARENERRE
Table 10 Toatal quantities of forage grasses eaten by Tibetan sheep (BEfr. B, mf)

in the summer-autumn grazing land. (Unit: sheep, Ton)
£ oA .
Age class Ot b g 2 3 1 §i| gl g}ty U B
P ‘ otal
(8) s i iz
2XF¢T7) 140 | 115 | 110 105 101 97 ‘| 10 | 0|0 678
X &£ B
P e wos 26.22 | 29.14| 38.22| 60.61 | 61.39| 62.10 {6.89| 0 O 284.57
7 (ML) 130 | |0 0 0 0 0 “1olo 130
£ & =
Forage eaten 24,34 9 0 0_ 5 0 0 010 24.34
ZEA
pRERET . | 5056 20.14| 38.22| 60.61| 61.39| 6210 | 6.89 0| 0 | 30591
% 16.37 | 9.43| 12.37| 19.62 | 19.87 | 20.10 [2.23| 0| 0 | 1gp.00
MRERELR e AL ot L 3 AL 1 secgldin [
Total forage allowed 5 308.77
to utilize i
Fl s ok e SO, — ke - Ao, S o) St R
Surplus forage i 0.14
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R LEEGESREBFENRARAR

Table 11 Total guantities of forage grasses eaten by Tibetan sheep in (¥ H. nk)
the winter-spring grazing land, (Unit: sheep,ton)
Age. class 0 1 2 3 4 5 6 FES $0ta1
: _
BT Wt e T s Tt e | 10 | o] 0 | es0
2 RER 11.07 | 34.08 | 44.67| 71.78| 72.77| 73.68[8.19] 0| 0 | 316.24
orage eaten : .
S M) 1130 | 0 0 I R R e R
polhhm 10,28 0 0 o]0 o [0 |00 1028
SRERA 21.35] 34.08 | 44.67| 71.78 | 72.77| 73.68|8.19( 0| 0 |326.52
Total forage eaten 5
% 6.5¢ | 10.44 | 13.68 | 21.98 | 22,29 22.57|2.51| 0| 0 | 100.00
ARERELR T
Total forage allowed — —_ | = — — — —erlorsL — | 826.67
to utilize |
Fl A |
Surplus forage = — — e — e : ! sna il e 0.15

Bk, ROCEENRRS, HENERERE B, E¥ NSRS NE K
.mh&ﬁﬁﬁmx%%a '

G RREE

CEREELRCEST . AL E N R B 4 B 2% 3.45 B /ha f13.02
R /ba, &% 1.62 B/ ha, BEEFMBERERLL 3, KEEM MR ERHEREER
% (323) . BARK R ECBORE H B 5 kG Z ol Lb Ve, A8 R 8 B 35 B A S B e i B ) B
BEMTE, Ak, aMUEZEEGRAEE 2—6%) HMRFEHERREEIE,
BRI N LEN 1 P RESE R RAREF RS, MAriEmEER%, 0
TERKESFFLMN 270 R 25EH 24T 88.33 RisiME, 116 A E&EEHE ST 50.91 Hix
A, NWERIHHEERL (8085) HiaA b 562.24 FpRifeE, BAMER 2.43 Rin
W3k /has MTEAERHHBEE (8117 Hi A% 504.48 HEREEE, HBGRER 1.88
SR /ha, AERBERES 1.06 RizfEE/ has

B BRSEEABNNESE

WWE, BAREEE RER TSRS, BT SRR LR RS TR
BAbH, HENRENFBORTM. XMERAREERETIRE, HTREED, 7
FRTET B GETT B AT LA A R S (L R RRGS Mo, R IR AT RE A A 2 B it 5 0
e 2 . ‘

S AT BN 600ha BUK BER ALYy, 7ERRET KT KM B, R
FRREIR KB TN 840.22 70 /48, BT LB ENIBEN LN, ZERIET L5 4
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(U Bk B BRERBUIA (1 852.7278 / 4) o B REG ™ T 2 M0 2 57l 4 Be 4% ok () iy BE o

aARELL, .
EXEEG L, BRERTERHERBAN, 2BRERHMEHZH, ATEAE

£12 RREHNREHTEESFELIF

Table 12 The net production value distribution of livestock for the optimal (BAfrs 52
population structure of Tibetan sheep. (Unit: Chinese Yuan)
|
SIS ‘ A
Age i 0 1 2 3 4 5 6 7 i 8 thgll-
i | |
T E L
summer—autumn grazing land
2 —595.58 | —128.78 280.50 323.40 340.37 359.87 45.80| 0| 0 625,58
o —552.38 0 0 0 0 0 0 0| 0] —552.38
it
Total |—1147.96] —128,78 | 280.50 | 323.40 | 340.37| 359.87 45.8 0{ 0 73.20

& 8 E W
winter-spring grazing land

—6:226.63

e | —776.91 | —989.76 |—1118.75 —1116.50 |1 084.57 |~1 040.77-99.37 | 0| 0
7 o5 TR B e T S S S 0 0 | 0 {0l 0of-721.81
S |-1498.72) —989.76 —1118.75|—1116.50|~1 084.57 |~1040.77~99.37 | 0| 0 |-6948.44
Stangh |
aughter I ;
o 0 0 0 0 | 7052.86 856.20 | 0| 0| 7909.06
& 3806.40) 0 T 0 0 | o | ol 0| 3806.40
P | s
gt | 3806.40) 10 04 0 0 | 7052.86 856.20 | 0| 0[11715.46
R ':
Yearly acc— '
umulation |
o |—1872.49 ~1118.54) —838.25 ~793.10| ~744.20 | 63TL.95 802.63 | 0 0| 2308.00
s ‘ 2532.21 1" 0 0£31- o 0 0 [0 0l 0| 2532.21
3 \ : ' 1 |
<o 115972 ~1118.5¢ —838.251! ~7193.10 | —T44.20 | 637196 802.63 a! 0| 4840.22
| ! . !

XA ERUDS, RS INEIA6 948.44 T8, H 2—5 P HEMEFRNETH
¥BE1 000 A B EEBKEY, HFMEOHIELTLELY, MEEBRARFEXEX,
B FEEE RIS (73.2000) » EFHMOWAZERE THAER, R MRS
BT (HRER28%), HEREBMAN11715.46 ¢, &2/ 3k A RAEBREE, H1/3
RHMERLEENR, E—1FEP, BFEHERASEH 2B EFLE X HMARE,
BB A2 308.01 7T/ s FRBEEMG LA 274.19 T /4, TIHREEEEN
W AH3 806.40 7C /£ CEHERE 29.28 i) , MEEAFAERF] 2 532.21 ¢,
HERFNZ -2, Hit, DBEEETBRAE, HEMEKRSENHIFHRE, B4
fed = E il — AR,

SRR (D) BERAREGOHBEII RS REN, ERMAELETREK
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B R P 4 B2k 0.0073 3 / kg TR A 0.00807C kg T8, AR AR AN EEHD
PR ={E 8 0.0076 7C / kg T 5, A R R M A bR E 7% % 9.68 7L/ (ha+48), [l
B, BERESHERENSREMELES, BEmREEHN %2 0.76 o /kg (TH) ,
Exi B EEAR 9.68 75/ (hasff),

) B & =L e & = TERE

DA R e pg HASR ZI0 %, SitERIEEFER T - BKEEHE™ & (B,
B, ) AR, e, BMlkA . RAEHEENSEF (R13) , DARBEEAE®
e, h Tk, Mk, XRAERMEZEL, FBRIET ki EE> L
BERRFESERENATESELAEE, BEHLSENARRBAFEAR KA, BHifi
ReedRicE,. AaaFiEnEe, £13 =35 kR4 Fies, & E B4k E
g, H Mk,

1. EEAEF  FEF°EE 611.96kg, AMCA 3536.10 5¢; H 2—5 FREFELZS
BEERB20%LL L. FHPEEL.22kg / (ha5E), EHEEFEN 7.07 / (ha+4E) (0.47
(-8, FEHENNETE0.76kg/ (R%), FEHHHEEREND 19.06MJ/ (ha+
£,

2. ERAE> EERE (GHREFEE) 9218.26ke, B REE) 3959.16kg, Al
A 9025.98 5, TFH=H7.92kg/ (ha « ), EHAFE18.055T/ (ha+ ), FHEMAI
e pga.90kg / (R - 48), EHmdEmaER111.62MI/ (ha %),

3. FERUE WHEHIECERMEBEERR KR 2725k, KA 3187.24
Too = HJE 0.54 3 (ha « 48), FHEREE 6.37 55/ (ha « 48), FHENSETE
B0.343k/ (K« 8), FHEMNEREES.42MI/ (ha « 5F),

4. BGE BEABEMNEEZTERE O] mEA15749.325T, Hh 5 FEE
WEES G2, BEEH L4 EEFEL22.45%, ERTEG57.31%, EETEL
20.24%, B A A ERGIH1.11:2.83:1.00, FH CGHE) &% 31.50 7T/ (ha « 5F),
EHERE G MEH19.497T/ (RH),

5. BEIHEER  MEEEEITLARBEEE N8 548.05MJ, Hrh 5 FEEEmNE
kR 554.83%, WMEEL27.16%; DEERAREHEESSAHERM13.90%,
PEABRRHGREH81.41%, DLERENRHMEER 54.69%,

6. MEAMNE  EHEEAETLEREELEA ABATIR. BEFEER,
BiEsk. HEARMAELGBELREARIPSE FREWERBEREAERHET , &
10909.10 75, FEHIREAIEREH21.82/ (ha « 4£), 13.50 76/ (R4,

7. BERH  EESEGHRA GAPE- BEF) h4840.22 T A HEERBE
BEAEERH, HTHEMBLEH, LARREYTH. REHEE, BAXEEHNS
BEAE—P, FHEHMI.68 L/ (hatf), 5.997C/ (R+4),

8. WA KERBHHEMETEHRBATHE (B, BB N
1.00:1.44, FlER (BH/ BEAN) H44.37%,

9. FEEALMUNE  RUERAHKERE (R0, 11D FEIE, A (FE#®
REEKE (BERBEMHKLE) 77 H 107.88k] B &8 / ke TH, I REBIEHEL
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13 REEFESHHETERE

Table 13 The production Performance of livestock for the optimal population structure of Tibetan sheep.

FiEE FRa
Age ?:Iass 0 1 2 3 4 5 6 1 8 Tlc:)ltﬁ
i
DHBETHEESN
Outputfof livestock products in a year
%EE i
a, Wool
o ER 3 15400 0 | o 611.
Weight(kg) 0 62.10 130.90 | 134.40] 134.33 ]734.83 5.4 ; 1.96
9% M) 10.15 21539 21,96 21.95 22.03 2520 0 “100.00
Gl{?ois:(:iﬁ():o- 0 358.80 755.70 | 777,00 776.69] 778.91 89.00, 0 0 3536.10
me (Yuan) ;
e 0 - 967.03 | 2038.40 [2092.90;2091,81] 2099.60 | 239.81 0 0 9529.56
Energy(MI)
2]
b, Meat
Live weight| 2990.00 | ~ o 0 0 0 |5539.26| 689.00 0 | 0 | 9218.26
(kg)
Meat weight ; 1144.00 0 0 0 0 2507.76 | 307.40, O 0 3959.16
(kg)
Gr?sz\iszjfo)me 2607.80 0 0 0 0 5T17.28 | 700.90 0 0 9025,98
(Yuan) E
SR 118101.46 D 0 0 0 |33534.68 |4171.21) 0 | 0 |55807.35
Energy(MI)
R
¢, Sheepskin
TG |
Gr%%s)\igjcnome 1217.04 230.50 53.85 61.60 55.72 1397.70 | 170.83 0 0 3187.24
(Yuan) -
ABid 513.83 | 210.23 | 92.66| 99.66 82.84 1948708 | 263.79 0 | 0 | 3211.14
Energy (MJ) : | |
2) FEEEREHE -
Total output of livesiock products in a year
BAGE) | | ’ g
Grosirincome 3 824,84 589.30 809.55 838.60‘ 832.41) 7893.89 950.73i 0 0 15749,32
(Yuan) |
% 24.28 3.74 | 5.15 5.32  5.28  50.13 6.10 0 | 0 100.00
feid
Energy (MI) 18615.34 | 1177.26 | 2131.06 |2192.56 2174.65/37582.36 |4674.81] 0 0 68 548.05
% 27.16 1.72 3.11, 3.20J 3.7 54.83 6.821 0 0 100.00
3) SEERA
Costs in a year
AR A
2 ((:,F{/‘ﬂ:)f ‘
osts o
sV aal 9.83 14.76 14.98 15.54 15.61 15.69 15.81] 15,75} 15.69] ---
(Yuan/sheep)
BEEARGE)
To(t%l co;t 2665.12 | 1707.84 | 1647.80 |1 631.70, 1576.61) 1521.93 | 158.10, 0 0 10909.10
uan
4) BN \
Net income
b NG |
N(e;_inci;me 1159.72 |— 1118.54] —838.25 —793.10’—744.20 6371.96 | 802.63 0 0 4840.22
uan




REEEOTTSOREME, HTREMRER (1) RAMERED S EHEEMY R
FHBENBERERE, FIERAMEEEES, Hit, HEAENATETRAS
ErREHAE—EP 2 EEN, WL EESTRESDMBEMBEN AT EHE
iy, [ %68 548.05 MJ / 4E, T, " REABEARE LRIk H 107,88k / kg FE,
ﬁ%ﬁ&ﬁ%@#ﬂ%ﬁ%wﬁﬂﬂﬁfﬁ%$ﬁﬁﬁn,%%ﬁiﬁﬁﬁ%&ﬁ$
%0.588%; BB EBERB AT, RERBERE AN EH IR L, WAH1.03%,

MERERFNH, FASTHMREREZRBEE, RAMMES (0.5—1.0%)
%%ﬁi%ﬁﬁ%nm?éFﬂE¢E%ﬁﬁ%wmmMA,ukm%@ﬁ%%%ﬁm
e, HABERMMETEREX 1.44 £,

1S e o

MEZFEHN%E RERGEBERAISELGEALE L, WTI R
RgBRe, B2EFAEABERK, SRERNAE. SkRM, &G hnE,
HEGEAME, Ek, THEERE, EEDSFFRGER LI RFTELERR,
Peiba i by, RBHSEEEL, REFEERRASRLLEHUERZE L.

(=) &%, BREHSZHAS

B 1986 4 G e r s A B Hl, (R T & S0l 4 7200 & R AR BB T HLE H A
sz, Gidn, FURGMEEE T ESROEREH, RN, HE
EREREHER RS EEETARDER AREFoRBENESTGE—-D Uit
Vst 2R, HIbE AR R & AR A ORI HOBGREE, T ER0.213ha/ R
(REL; FEEARESESIAKED L IBsIKAE BABFELE.E
FRBUERGE S, ERENGAZNE, BihmEtR i, EERAEEHRER LR
B AR, R S GO LR e R AR R LR R, B
EERBEANER, Ry, KKEOEEEN. AMEERATEN. B4, %
2 Y2 0 O /i 7 I - - - 1 8

AL A R H, LR T AW LRERREGNESREET D, BE
(50%) FIRLFEKEEMERMEKEZY, BSERHERTEMARES: L5HF
kﬁmiﬁﬁ%,u&%%&%ﬁﬁ%ﬁouﬁiﬁﬁméwﬁﬁﬁﬁﬁoamwﬁﬁ
W, ETERENTEYIE0.70hal B g, RIGIEE R E G E B L i, EREEHY
ﬁﬂﬁ%¥ﬁn§%%&?é%ﬁﬁﬁ%ﬁamkﬁiﬁﬁ%mﬁmﬂ%@Aﬁﬁﬁﬁ%
&F&%,ﬁ?%ﬁuawymmmFWEWJ%ymn&ﬁé@#ﬁ*%m%@%ma
ﬂwﬁmem%mI%uhﬁﬁﬁﬁﬁﬁﬂFﬁiﬁ%,%%ﬁﬁﬂﬁS%Eﬁo

198745 W X AL 2 f Sh I — AR E IR . AT R B S R O T R,
ﬁ%@%&%7%¢$$@mﬁ%ﬁ§%%1mz$$ﬁ;@ﬁﬁ%ﬁﬁ%zm&m,ﬁ
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(F6), WILTUFL, SREDEWRILEFLEH, —FERRT EHHREESD,
WHET BRIV R, 75 v 68 B A0S E A R o AR R4 1 16 Do,
FFHAT AR SR, HARAUa R RN,

(2 BRAXEFRERAHANBXSET W RE~EHNILE

FEEAEEARERNAEMEN (R 1) SRXMBHERRAEFIE T
WA —3, BEERMILETITRI, RPEENEERAT ), DEKERHDIE;
ZEHGEM, BPREFIHBO—4F FERAHARA L LESHE, HEEGERS
BLEL A E K A FF P =1.00:1.16, :

AMEMENEZZHESEBM—6 % FRTFRE ., FRBER R mALER 4 4
Smaihe FERFE, mERUEMHS 5 el e FRMEEF, MEILRZRINF
HE, BAHEBEARE, B 5—6 PRIEBFNHFREENRAET Bk X & h T4 FHE™
AT EREESEMER 8 IR RER WA R A 43, 1M 58 1 W 2 WR 4 A J5 10
AiFEE R E S 2. Fian, 5% B R A 4 F B3R 18.78MI (4.78 %)
(AT T ) » MRS RAREAEIL/EE R 6.18 J& (8.15%) . Frikal & Fl
mAmHES Y, L5 FEEER 4 FEEHE, MHORHER K & 329.86MJ
(F14) » (BAEINT FhEEEE ka4,

£ BAERRHASKSEDRGEEFERNER

Table 14 Comparison between the optima! structure with objective functions of energy output
and net profit in population of Tibetan sheep for livestock production,

| S I I 2 | B Hr B B
eeding { | ent= 4 Il :
female [Replancement Fizrg&;)!: female | male JIHIEE: age of "1 u::iz\éer Energy !.G:aj‘.lég
sheeep \female sheep (%) sheep sheep %) slaughter | 12 chrs) " output 111&:1“5/: ¥
B (%) |G | %) %) | Y MD),  eeny
FoAE | ;
WS ‘
Optimal |
structure | 50.48 14,23 16.74 | 81.45 | 2.45 | 16.10 28.09 | 3 |68877.9; 14.27
of energy |
output '
{
BAREBLT
&t | |
Optimal | '
st;'ucf.ure i 50.52 14.23 16.76 | 81.51 | 2.40 !15.09 20T | 3 |68548.05 14.16
of net | ‘ |
profit | | l J E !

* A% (RAWRFE L), From Zhou Li et al: (the studies 1),
** [18=666.6m2,

EER-HEBFEARED EERETEEARENAREDIEHLAZKETER
fE—i. DLBRERFRE, WHERRGEED—FEA, HRIEM s 5 8 8 11,
Bde, DAFFgEm RATFINE 0 H AR IL L S B A M AR A S5RI. BERN
ERARMEOERRE S, RARANETERFRRARE SBWAREE USRS
TR 28R B BOE MM A, WA RGN TR, ROl A& 7 i B 2 ok 1%
HL EFARERKEERS ANSIEEEG, RESTRUBLRNE MM, W
WU R RS B K, SBERREFEAROMESER, iths
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TRANHTE, A SCHOUE A 7 45 4 5 LA & 7™ i e B S 1 o B A A 7= £ M 3 A
B, Bk, WEOFTELE B0, FMBIEWSHEATMR 1, LA EREE,

RIER LB RIAOECE 20 F B, 25 & B 005 LL R fem, 5k B bR e Bl
TR — L B2, (B4 BOHM A, BSBOHMN SR EE LM, ik
gHhmxEl (o) A%, HIFmRIEhiE2a40MEI, FHEE,

(@) RWESH

XE BT T tb A B2, @ kiR (SLPPA) M2 ¥t shRk Btk
T REESW . SRR, (EAHRELRN TR QB M SE R 2
TR e A e e 2 A RE M, DA B A O A 7™ 85 My R b e W 2 0 RS

MHERERY, UEREGHBEHER ke CFE) RS, FHHBE®K 0.73 5
MRS MK S EEHEMK kg TRETE, FhBEGKE MR 0.80 224
SEFHH0.760 (kg (FH) . FHREHTRUMED R EESFEKED, 558K 1
ha FHBTE AR, KFAH BB AER 9.68 SUIO RIS i .

FAER LA 41, F 1I5FIH T HE 5 50 6 FLUIMERE B, DA R A% EK
ERLBHEMAELEFETG LFE 1—4 PRE, S0 ERBAFRERREREHED
k. NEI5TEAR M, WE 3 FUUTHEERMBEA K EHRILEL, L2 Fmd
B R X R R HERMBE LS B, R R E ™S, B, iEhE™
aitE, EERMEENEMIDELRERLREEREMEE Sl 25 BERE

£15 EREEFESHEFERHAE (8 /R
Table 15 Losses of the objective function for nonoptimal structure, (Unit: Chinese Yuan/sheep)
£ 84 | t
Age t_:lass 0 1 2 3 4 5 6 : 8
1
BE R
Losses of slaughter | 6.09 | 22,18 | 27.03 14.66 2.80 — - 8.69 | 8.67
for female sheep
AEAGHRRERL
11sges_ of stock in
the winter-autumn S So a0 —
grazi;g land:for - | 14.72 3.18 4.23 )
male sheep

Fr oG TE AR Y B R RS AR IS 1M A S — 44 1 ST I 1RD, 5 G LA 0 S M S m B 2 R R B n

2 B AR R R R 2 o B B, SIS B T ) ARSI, RO RS R K., 3 %

B 22 MR R WL T 2 9 B2, (RRGRR A, SOt R, 4 S REE

IR LA i S ARG, FE AR B /D, 1 ¥ R R E A S R IR B E, E

MEERSEWHAG B ER R, MEERE™ERWNA 1—2 Frobt i, |
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SR, At R R, B 1S A 2 RS LR T 2 S IR AL,
7—8 BN HRED T, £AREELR FTHIAXAFRE HEHLRA TR
Mo, ARREIETIET 1—3 P BEHE, MET 4 ¥ EENEEEHE,
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9 4 B E AR (2 7= 5 ik S R B B M R ThRE. ML XA WTLL H, bR %
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B S 2 R AR I TR TR B A 2. BRI EMBEHA R K
5, X — AR LA R

(EAHEEE LR 1 $REAFRAKSBE DAL R, 1 2—4 $RENRE
RRAER BN (X155 . XRERENRAZERBLLBEHE, 2EEGER 1
R SRR 2 MRk 14.72 8, HIERET, —HiE 1 FREMHE™RE K
BABE, B HEEHREEMEET, hTEREARRER, SEFREREESE
BRI R, ARG AR T AL, RE—-ANREXE, &
TSR 26 2 — AN TR I A TS RE S 9.83 T, HRAZIC2S 3k 29.28 TEs AR AR RS 1 45
HHE, B2 Bk A e 21.49 6 (BLHEBEERA) , (B 1 BIEM R KX
S 34.64 95, BARBW, AN 11.66 75, wilk s (LI 5.36 7T, BTLL RS 5%
LA 1 SR EAFIAE,

(R) BEESH

B M BT R F S 2 R A R U R IR AR S M e, BB 4R A 7 A R R E 1,
AT HERE, A LERKME SLPPA Hilli Kk BRRE 4 R 2 H#17806E, i
SeFRRRE M I R 2 M. OBEEMHERGREREZ S, HERE
FAEBRALR? Q15 BFEMHHERBREERES D, REFEBLERHE 1SH
FAEAFIATE?

HERSSBEMREEEROWEREN, AR EFEMHHEKEMRE 18.12 58/ RL
T G 11.16 T/ ALLE), BliE R ERLFEE 10.21kg/ RELF, i it 2 H8 A2 6,
HERLEN T RAZGASE, BGFLBEETEMANE. X1 FAFHHEKE
WE 49.43L/RAE Gémi2.79 T/ RELL) , BEERLEF] 46.12kg /| REA L, i
Kbz AZH, HE 1 SPRELHEREETEAFF,

B, ANRFGEEEFHULEE EFERZAMEEERIESE EFERYE
R EHBERERZ—. EHRBEERET, BAZFENREHLICERR, FIHK
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7 WEREAFWHRI,
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STUDIES ON THE OPTIMAL STRUCTURE OF PRODUCTION
FOR ALPINE PASTURELANDS

II, THE OPTIMAL STRUCTURE OF PRODUCTION TO
MAXIMIZE THE NET INCOME OF LIVESTOCK
PRODUCTS FOR THE POPULATION OF
TIBETAN SHEEP

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

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. There-
fore, it is necessary to control the production structure for increasing economic
and ecological enviromental benefit.

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 grass-
land in a year. Using the stationary equilibrium approach to modelling
grazing processes in a year,a two period linear programming model is constru-
cted for rotation grazing in a year. Constraints of resource include total area of
grazing grassland and appropriate utilized herbage; constraints of sheep population
describe equilibriums of sex-age classes in rotation state from one to another
grazing grassland through culling and replacement policies. Maximizing objective
function is the net income of livestock produts in Chinese Yuan,Utilized degree of
herbage is limited in the range of 50% in the summer-autumn grazing grassland accor-
ding to input-output balance for nitrogen and phosphorus in soil, because herbage
are growing and developing in the grazing period, such that the degeneration

of grazing grasslands is provented,
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The solution of the two-period linear programming model focuses on the
optimal level of production decisions that should be attained in an equilibrirum
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
;0 both cold and warm season grazing lands, and optimal policies of culling
and replacement.

The two—period linear programming model is expressed as expression (1)

8
Max Z=)Y [(NBE{ «F™ + NBM{" +M{") + (NBF{*’ o o ds

§=0

8
+NBM (¥ «M ()1 + 3 (NCF ,+KF;+ NCM (KM ,)

i=0
subject to
BRI _Fpin) g
M‘(S) =SMrl(s) .M'{W)
(1=0,1,2++,8)
8
F{™M =3, MF,~(F{*> -KF,) +0.035F ™
{=2
ME™ =3 MM,-(F{-KF,)-0.035F§"
j=2
E{N=SF{M «(F{*> -KF,)
M =SM™ (M -KM)) (1
(1=0,1,%2°,6)
F&Y =8F{™ o« (F{®) —KF,) ¥+ SF{™ « (F§°) = KFy)
MEP) =SME$™ o« (M$® =KM7) + SME « (M§%) — KMy)
A +A(‘”~§__A
- .
STURFMFM™ + IRM{™ «M; "M )KAT ™« 4™M)
i=0
B .
2 (IRFf'“'FfS) +IRM§S)°M‘(S))$~:AT(S)'A('“
=0
and

E M F M KF,, KM =0
(i=0,1,9¢+,8)
where E{’> and M {’> denote numbers of Tibetan sheep in ith age-class(i=0,1,=,
8)in the sth grazing grassland (j = w indicates cold season; j = s indicates warm season)
for female sheep and wether, respectively; KF, and KM, denote numbers of slau-
ghtering in the autumn in 7th age-class(i =0, *, 8) for female sheep and wether,

respectively; A" and 4®)denote area of both the cold and warm season
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grazing grasslands, respectively. The above symbols represent activities in processes
of production and the others indicate constant parameters or resource (A—total area
of grazing grassland) .NBF {*>and NBM {*> (Yuan/sheep) (i = 0,1, *+,8;j=W, S), that
are possible of negatives, denote individual net incomes of stock in the cold and
warm season grazing grasslands in ith age-class for female sheep and wether,
respectively; NCF ;and NCM;(Yuan/sheep) (=0, 1+, 8) denote individual net
incomes of slaughter in autumn in ith age-class for female sheep and wether,
respectively.

Parameters (tab.1—5) 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
on the optimal size of the population, as well as provides information on how to
maintain the population of Tibetan sheep through appropriatr culling and replac-
ement in an equilibrium state,etc.The optimal production plan of livestock prod-
ucts in the pasturelands of Qinghai-Tibetan Plateau, composed with the above
activities, is as follows

(1) The ratio between area of the warm and cold season grazing grasslands
is 1:1.16.

(2) Culling and replacement policies are that total lamb-wethers, and part of
female sheep 5 years old (89%),and total old female sheep (6 years old)are culled
The percentage of the cull to the stock before culling in the population is 27.97%
thereby the turnover period of the population is 3 years.

(3) Structures of stock for the population in both the warm and cold season
grazing grasslands are shown with table 6 and 9. They are nearly identical in which
that sex-age classes make up about percentage of the population is: adult female
51%, and replacement female (1 year old)14%, and female lambs 17%, thereby
total female 81.51%,and breeding male 2.4%, and wether-lambs 16% .Under the
structures, equilibriums are attained between sheep and herbage.

(4) Grazing intensities are 2.43 sheep/ha and 1.88 sheep/ha in the warm and
cold season grazing lands respectively,in a year,1.06 sheep/ha,that is less than
present grazing intensity (1.4 sheep/ha).

(5) Yearly marginal net value products (shadow price) are 0.0076 Yuan/kg
dry weight of herbage and 9.68 Yuan/ha of grassland.Cost:gross income is 1.00:
1.44.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
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the results of parametric analysis indicate that the optimal solution of the linear

programming model (1) is unique.

Key words, Tibetan sheep population; Optimum structure of production;
; Maximum net profit; Economie-ecological model; Two-period

linear programming model of static equilibrium.
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