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Abstract; Animal husbandry ecosystems that have many comprehensive characteristics can be assessed through observations
of their vigor, structure and resilience. Animal husbandry ecosystems are very important to realize the healthy development
of animal husbandry. Based on the significance of the health of animal husbandry ecosystems and their characteristics, an
assessment system with indexes was constructed using vigor, structure and resilience. Among such indicators, livestock

carrying capacity of grassland, number of livestock per capita, livestock population structure, land degradation and
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desertification rates, proportion of fine breed livestock, shed-bred or half shed-bred rate are the main manipulatable
indicators of animal husbandry ecosystem health in north China pastures. In addition, a projection pursuit grade evaluation
(PPE) model is presented for comprehensive evaluation of animal husbandry ecosystem health. Projection pursuit is a
statistical technique which involves finding the most “interesting” possible projections in multidimensional data. Such
projections can then be used for optimal visualization of the clustering structure of the data, and for such purposes as density
estimation and regression. Diminishment of dimension is also an important objective, especially if the aim is visualization of
the data.

Based on the assessment indexes system and assessment model of animal husbandry ecosystem health, grassland animal
husbandry ecosystem health in north China pastures, including Inner Mongolia pastures, Xinjiang pastures, Gansu
pastures, Qinghai pastures, and Tibet pastures are evaluated. The conclusions of the animal husbandry ecosystem health
assessments of every region in North China pasture are as follows; the health of animal husbandry ecosystems in Inner
Mongolia pastures, Xinjiang pastures and Qinghai pastures is rated “medium-healthy” , while Gansu pastures and Tibet
pastures are rated to be of “low-health”. The ranking from the best to the worst, among the five pastures in north China,
was Inner Mongolia pasture, Xinjiang pasture, Qinghai pasture, Gansu pasture and Tibet pasture. Health in the five main
pastures is indeed not so good and it is influenced or limited by economic costs, infrastructures, economic scales, natural
resources,, water resources, soil erosion, ecological fragility, diathesis of agricultural laborers, population development and
scientific and technological contributions, etc. It is suggested that related to capacity building for sustainable development
of grassland animal husbandry, five main measures should be taken. First, strengthen the legal framework about grassland
and administer protection and construction according to law. Second, strengthen infrastructure construction and raise the
production level as a whole. Third, carry out a strategy of accelerating animal husbandry through science and technology
and enhance the transformation of production means. Fourth, optimize the resource allocation, and develop intensive animal
husbandry rapidly. Fifth, develop industrialization and promote added values by processing products. Finally, enhance the

construction of marketing systems and increase the organization levels of farmers.

Key Words: animal husbandry ecosystem health; assessment index system; PPE assessment model; comprehensive

assessment and diagnosis; north China pastures
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M ERREMSSF NSRS, BREEM R ERERITEAEERSIR/NMEERNES, RIEFHOLE
BARGMERE RPN NS, f E TR WM RS RGBT SR k! " BRI X B E
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Table 1 Index system of animal husbandry ecosystem health assessment

$54% Indicators 4 Y Meaning
RGLHE 1Bt B 71 (kg /hm® ) W =PPEE/EHREER
Index of vigor Grassland productivity V, =Total biomass /total grassland area
BT ES b3S AR E B (Sheep unit/ hm?) V, = FEEREBRFBA/ HHEER
Livestock carrying capacity per grassland V, = Yearly livestock carrying capacity/ grassland area
A17:% B (Sheep unit) V; = KANBFBAH/ RBOLAD
Livestock number per capita V3 = Total livestock number/population
A BB SO S A ( Yuan) Vv, = Bk g AR RA D
Herdsman net income per capita V, = Animal husbandry net income/ herdsman population
ROHRASHET  BRHEN(%) 0, = BEB/KDERH <100
Index of organic Livestock population structure 0, = Female livestock number /total livestock number x 100
structure BRZHELH(%) 0, = /MBI E AL ARAEAF x 100
Diathesis proportion of herdsmen 0, = Population above primary/ population above 6 years old x 100
ER LD E(%) 0; = R ALY LA 3B AR x 100
Land degradation, desertification rate 03 = Degradation, desertification area/grassland area x 100
KEBEA (%) = KFREITRE/ 5 7oA & x 100
Exploited rate of water resource 04 Exploited water resource amount / available amount x 100
Ry =Avg (1, =V i1 / V)
RORTIRE S1$54R faE e R, #EH K %R Increase rate of animal husbandry output value
Index of resilience Stability index V.. BBl P2 E/ B 3 B TR Total output value of animal husbandry
per grassland area
EEEERR(%) R, = BIBFEEB /B B3 = 100
Settle or half settle down household rate R, = Settle or half settle down/ total household x 100
AR AR (% ) R; = SR ERBE L FBMH IUNELF B <100
Shed or half shed-breed rate R3 = Shed or half shed-breed number/livestock number x 100
% YA (kg/sheep unit) =#MAR/ /NG L B
Supplementary food per livestock R4 Supplementary food /livestock number
BBV ARSI % ) Ry = B0 A/ RIKEE x 100
Water utilization rate of animal husbandry R = Water utilization of animal husbandry/ total water utilization x 100
RFHHE(%) Rg = RME ¥ B/ K/NE Bk FBAH x 100
Proportion of fine breed livestock R =Fine breed number/total livestock number x 100
BEESHEREERLAN(%) R, = (MERE + BREEZER) /EHEER x 100
Rate of sown and enclosure grassland areas R; = Sown and enclosure grassland areas/total grassland area x 100

Ho BHBEE RV ER(BERRER A TESMERFREMNM) g EREESE; A
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BB TR S WA 2608 s B XA B 1L & YU F B IR £ F 8T,
1.2 M iniE
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Table 2 The indicators criterion for assessing a regional animal husbandry ecosystem health

0% Grade
$54% Indicators I I m v VI
55 Weak & Low # Medium & High 55 Strong

RETEH Vigor v, <200 200 ~400 400 ~ 600 600 ~ 800 > 800

v, <5 5~25 25 ~45 45 ~65 >65

| A <10 10 ~20 20 ~30 30 ~40 >40

V, <1000 1000 ~2000 2000 ~3000 3000 ~4000 > 4000
REHREW 0, <25 25 ~35 35 ~45 45 ~55 55 ~80
Organic structure 0, <25 25 ~45 45 ~65 65 ~85 85 ~100

0, >50 40 ~50 25 ~40 10 ~25 0~10

0, <10 10 ~20 20 ~40 40 ~60 60 ~100
RGRE N R, <0.05 0.05~0.10 0.10 ~0.15 0.15~0.20 >0.20
Resilience R, <65 65 ~75 75 ~85 85 ~95 95 ~100

R, <10 10 ~25 25 ~50 50 ~75 75 ~100

R, <10 10 ~45 45 ~80 80 ~120 >120

R <10 10 ~20 20 ~30 30 ~40 40 ~60

R <25 25 ~45 45 ~65 65 ~85 85 ~100

R, <5 5~15 15 ~30 30 ~45 45 ~80

O RAEBRNAFIF,%. £EBXEFESRPOKFRREHL. 2003, 1 ~72.

Department of Irrigation, Drainage and Rural Water Supply in Ministry of Water Resources. National pastureland grassland zoology protection water
resource safeguard plan. 2003, 1 ~72.
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7) VPPE BB 347 56 :
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AR RO IR n =300, L F MEE B EE N 20 N, BHEERF M o = (0. 455,
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R o BENME IRERREE Z2° () . B BB ARG iM% TR EE,

Y (i) = 2.625¢"%%" R* = 0.848 (1)

K, HARG MR AR T M o =(0.422, 0.414, -0.418,0.404) , KB H BERT M o” =
(0.381, 0.342, 0.394, 0.359, 0.387, 0.396 , 0.384) , HFURAR Q) SEERBREMBEZ" () BT REH
4544 OPPE 51 K & 77 RPPE AN .

Yy (i) = 2.569¢* 2" R* =0.915 (2)

Yy (i) = 2.503¢>™%" R* =0.888 (3)
ALYy (0) Y, (0) Yg () ATEN HREW UL RIRE %R, 2" hiE N HREH U RRE IR EE. &
HAREESITTMERXRLE L,
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WA, ESREE N AR RWKE T PPE 4 4niE RAGA-PPE BAEIRRE EENH .
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ma /1N

FIF PPE PEMT LAY, T A& LR RE , RGBS E A RAGA-PPE A, 3 HISRIBER RS
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3 HRRERRBIERE
3.1 BHRXHAR
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REFEE, NEEZR. TEILWH. BREBRANKRRE, BRAREHRE., L HFHXEMTRES, EHER
26178.1 J7 hm®, i & EEH S 67. 1% , A\BEHEH 3. 41bm” , B2 E AR 11.4 £5, A%

hitp : //www. ecologica. cn



43 W F AL ERERLASREBRSE SN 528 1461
6 - g 6 gk o F4%
5 | Grade 5 | Grade 5 | Grade
A A A
4 - a4 4 4 L A
3A 3a- S
/7 /7 /7
‘ b PEAE Valie & ' BB Value & Lr BBME Value
L 1 a) | | | | | 1 1 1 @ | 1 | | | | (s 1 1 1 1
-25 -15 -05 05 15 25 35 -4 -3 -2 -1 0 1 2 3 44 -3 -2 - 0 1 2 3 4

& 71 Vigor HA4EH Organic structure & 71 Resilience

Bl SEEAB{EESTNHEEER

Fig.1 Scatter distribution of projection value of samples
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20.4% "1,
3.2 HAERR

BT RAEFMER RS R EER T UT =0 : A0 WA S EEEET 2002 £RHHR S M4iT
4B e EG TR PERIAER RN E B A EE AR, EmERUR
BHOL B EROR R TR B 2002 FHEEHVELES B RBRHE B GTHR; BN BRI R 5 R
EMER B RIEA R AR B R REL
4 SER5HH
4.1 [ERFEITY

RIEIE B X B E Bl A S R AR LR RO EE BT B AT RERE H HAGEH KE
HEGAE T MER FRG RS AIEUE, B H ARG RIS R (FK4.E2),

F4 TRERREZZNS
Table 4 Assessment results and grades
55 No. 1 2 3 4 5
M
o BE RS, VMK HRMK  RBHK AR
Sample Xinjiang pasture Gansu pasture Qinghai pasture Tibet pasture
pasture
il & B/ Projection value 1.2752 1.1897 1.0960 0.1432 1.2471
Vigor HE{E y* Value y* 1.8455 1.8859 1.9918 2.8867 1.8721
B4 Grade II II o oI II
HRLEH & B/ Projection value 0.3761 -0.1887 1.7582 1.1887 1.4943
Organic structure  1138{f y* Value y * 2.9967 3.2023 1.8343 2.2088 1.9899
B4 Grade oI m o o II
WRE S & B/ Projection value 0.6169 -0.7137 -0.3220 -1.1414 -1.8901
Resilience THEE y* Value y* 3.4767 2.6041 2.8743 2.3064 1.8032
HB % Grades v m m o II
BERELZEE 11848 y* Value y* 2.7730 2.5641 2.2335 2.4673 1.8884
Health value HB % Grade oI m o oI II
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B N2 B X Inner Mongolia pasture B B384 X Xinjiang pasture
O Hii 4 X Gansu pasture B HiHIX Qinghai pasture
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Fig.2 Animal husbandry ecosystem health assessment in pasture of Northemn China
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() T ERFEHL AT AR BRFZIFMORE I EEE FoARERX HERX FRHEX,
HRBX FRRABUX 5 AR, 3 KRN BB A SRR BT T4, SR8 RRL T
FHB X RASRE (2. 7730) (B8R (2. 5641 ) LI R FWAX (2. 4673) 5 fERR BLAL T “ 167 R B9 B0 IX 2 H 7
(2.2335) MIPG R4 X (1. 8884)

(3) SB PO ET RGBT b BB KIS 1 HRAGSAWRE ) R, 3 EABIX & SOl 47
AGERIAT T o2, AR EP R RR TRERT , DA R & Bl 2 R s, A
RE B M FTIRTE R AL AR A3 G P B B EAE TR, MAE S G A TR MESR R, (LB B R 4
FREEH MR , R MBS BIR R , RS A A E O B B AR

(4) AR MBI E R BB SR A, TERNEHEBOAESRENSHAIREEE IR,
RALOL R AR ISR B0l ™ i iR A5 ThEE B AR & BAR R 10 5 KRR IR R AN X R MR K, &
BT KEREEENETRIENER, AT E s BoL A S REERSE . SH0ESRRRRIT
Yrigtnr i E R — A FE AR R, R LB T AR R AMARR R BB AT RE, 18R R
EEITEEENE LT RFE—E RN ZER, RS R SLHEATE LR, 0T A [ o fa] FRUBE 2 [B] R
BEEF IO B B0 R R RN BHORE , IR R BBV S RREER S EPIRN EEAFMER I,
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