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EHNERHERS, AEZE B ETHRETA 1061 MISEd, ENZEH R EMRN HAE4; RAEH
EREREHEMTRAREETRERAGNR AN ENEEY . AAIRREERENRLAELEE S X %4
RAREMRAE M, S TRARERGO T HRELERESEFIREAEETE L.
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Forage—animal energy balance and benefit analysis of household ranches in
different stocking rates

BAI Yisula, ZHU Peizhi, LI Zhiguo~, HAN Guodong
(College of Grassland and Resource Environment, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract: Forage and animal balance is an effective way to regulate the production and ecological development of grassland pastoral
areas, and the study of forage and animal energy balance plays an important role in improving forage and animal supply-demand rela-
tionships and economic efficiency at the scale of household ranches. In this study, based on research data from 59 household ranches
in Zhenglan Banner, different stocking rate gradients were divided into different stocking rate gradients and typical herders were con-
structed based on the current stocking rate. The grass and livestock energy balance model was used to simulate the annual supply and
demand of forage and animal energy and to plan a reasonable management plan. The factors affecting the profitability of household
ranches were determined by principal component analysis. The results showed that the forage expenditure of household ranches in the
study area increased with the increase in stocking rate. Among them, the average cost of feed in high stocking rate pastures was
117 500 yuan higher than that in low stocking rate pastures; in terms of economic benefits of livestock, low stocking rate household
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ranches had the highest net income per unit of livestock, and the net income per unit of livestock was 1075.82 yuan-SE -a”', which

was significantly higher than that of medium stocking rate and high stocking rate household ranches (P<0.05). Livestock energy sup-

ply and demand were unbalanced during the year, and the energy deficit of grassland in winter and spring was up to 10.61

MJ-SE™-d™", while the grassland in summer and fall met the energy supply and had a surplus; the area of natural grassland and the

number of livestock had a significant effect on the profitability of the household ranch under different stocking rates. Enhancing the

performance of individual livestock by reducing the number of livestock and changing feeding combinations is important for the sus-

tainable development of household ranches and for achieving a winning situation in terms of ecology and economy.

Keywords: Household ranch; Energy; Stocking rate; Net income
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TR A B 6 T4 R 38 % e it 1 HLIE e R JF R |
SEARER DR T e b R R A T, SEELLL
HOER, LB, A Be SE MR 2A 8 B R R A H AN
AT s e R A

AR, N SET TR X8 MR Ay B b DX 5 b B
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B REM O, 2IEE S X8 AR AR R
Hu Y B BTSSR, RBE T K 7 e B T AR
WA AR, 35 00 PR J2 5 A i i AR
BEPAE"™ F) FH Grassgro #5754 of 45 A 58 8y L 70 0 Jir F
AT BERUNE S, & IRAS [R) 45 B 5 =X B 2 B
S e R b 7 R R A R, IS BB R R IR
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KEREREIL TR SRR, HI, A SR
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S PO AR SR e R B A8 5 1 TR 3R, 44 10 A
ORI, B B -F - N Z R P & Z AL, S SR e
Y REWAS D B AIERRIUEOR, [ X4k
Fra ol fae ke RAH S L.
1 #R5R*
1.1 HAREER

WFFE XA TN 520 B IR D8 bR ) BRI
Ak T P S Ay S T A 2 M M B AR AR Ol 115°00 '~
116°42'E, 41°56'~43°11'N, & 1 F1 £y 1.0x10* hm’.
TR DX RV 3 A v v b b 1) SRR R R G
PR H B IR o 32 XU — AN DAS T o iR £
ROG IR, J& iy > T B R =, 4Tk
1325 m, #UJE . M5 £ 2RV g, U R oA A
KRR A SRRy . FRRET 5, %
S, RNKAE 2 ERBORA, KT/, B
W EZERE 79 A0, W A 345.6 mm; £k
TR, BEAK BN, AR T B, WUITIR; & RI8% 18
K, WA WSS AR SRR KA, & A 180 d /Y
UK g DX 3 R M SIS AR Ay i e R B D R
R 2K, FEA Y A SR (Fabaceae), &
Bl (Iridaceae), %4 F} (Asteraceae). ZEF} (Chenopodi-
aceae), AAF} (Poaceae) 55 o
1.2 iKwigit

AT 2021 4EXF A 52 1t B ARSI 8 BR T i v
PR AR DX A IR () BYFITA 2EH0 R A (R
W K O AT AP A, A A R AL 3
ABOPAE R R XT G2, S TR UEEE i EL IS AL )
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A N2 R S DUBLHR ISR IS e B T %o T A2 iR 19 5 =X
HATIHE IS . 1E15 3 59 P A RO TR 1Y B
fifl I, 855 R B R BORE L B BRI R 4
AR 7= BER, AR A X O B AR . KA RO
B Ol A 1 S S SRS I O, 4R 38R R R
P A REAR R 73O 3 B E RIS, 53501
SRR E R M [L1, <0.9 SE-hm > (L7 -hm ), #F
ARHE 17 5] PEEFRS (L2, 0.9~2.7 SE-hm ?, B
A HE 23 F1) R 3R E R4 (L3, =2.7 SE'hm”, #f
A+ 19 F'), iz HH OMMLP (Optimized Management
Models for Household Pasture Livestock Farm Produc-
tion) FR 4t H ) HL & 1 i 5 % FBA (Feed Balance Ana-
lyzer)™, LA BRI P SR 05 % 52, 43 SIS0 1L 4 4
b BE b 25 RN 58 A BB i OR A, AR R B A 4
R, I FH R SR A SR R A 2 0 1 AR M 5 M
AR, B M RS HERE, JF R T BCE 2R AT
B A, A5 B 3 R R MO 28 P A G
S
1.3 HiEXRE&E

XS X 568 037 R 2 46 1 =X Tm) o4 i A2
FCREALA P T, PFEAR N 286045 BOP FEAE L
HKER RO . FImAR, P& LB 25Tk
SR BLFIAE 7 2878 BURAFIEAE L (3% 1),
14 HFEEDENSHIRELE

AW ] Excel 14 @808 22, 64T M0 R0 SK i 53
2 F H SigmaPlot 14.0 £ & . {#i F SPSS 27.0 Xf A
[Fi) 26 RO 10647 T7 22 53 M L RO T AEHE AR 254 T 32
Iy LRI, T AR i, R R ER B8 O HES K

1.4.1 HEEBERL
A B 5% I F B T A A (FBA B AL ) 0F 47 45
L, R B AR DAL 9 — R R E W o 18 A2 B R R
Xt T 9% B R BE O AT SRS VRN T A )i, 5 A LA
RIS AR A . K& A= AMERE . S8R
MR BN EK 5 MR, 36 787 MIEASRL, ZBEAIR
FAAT AR i s R R I Ry 5 SR AR AT 45 A
WA — DN RERIEAGER (R, &
FEHES), BEIZR S e b RIS BN RE
RE T SR I, 25 B CPRAME T L, e 2 th 45 SR D 4
AR H BB E AL R 1T AR B, AR e
WRECT R RIS R MR ERET RENE
LY/ I
B B A L4 R SR
G =G -1 -GW(G)) (1)
X G R RS K& R T i (ke); 1A ¢
SNEE YRR (k). ] (d);) N E I,
GW Ay B 1 -9 i i FE Bt (kg), 38 % 0 E Y 10%.
TW R & w5 A AR RE SR A B (MED):
MEI=DMI (-1.7+0.17DMD) 2)
A MEL b K & AR R A 2 (M), DMI H HC R
Tk A H 4 5 A R [ke(DM)-d '], DMD A 1]
FORHIE- B AL (%)
ME,=EIl - ME,, - MEy, 3)

AP ME, MUK & S RE T KA (M), BT AR
W AEEAERE (MJ), MBy, 8 58 & WL URACI RERR 5K (M),

®1 KEWHRAARNET R

Table 1 Content of survey in household ranch level

i H Item % Content
Fih FRARFH (IR AR . FIRITT . P B . TR RIS
Grassland Natural grassland (area, seasonal pasture type, utilization, yield, nutrient content, digestibility, vegetation composition, etc.)
e e, WA, ok, i RE . IR 0B, ) IR A R AT SR TR AR A 4 R S
Livestock Species, breed, quantity, age, weight, feeding method (grazing, house feeding), start and end time of grazing or house feeding,
composition and quantity of livestock feeding diet, etc.
2% FE T e ARG IR B & G RN S BOA P IRA L& T i AR CE R . SR8, U5, S
Economy Livestock products: quantities and prices of different types of livestock purchased and sold; production and price of all livestock
products produced on the pasture (wool, cashmere, milk, leather, etc.)
Tl gupsk: TP S BT A TS A e D RS S A
Forage feed: quantity and price of all types of forage purchased by herders
B FHREY . BROR AR . ORI W s sE th AS
Grassland: expenditure on planting, harvesting, processing, storage, transportation and other outputs of
rented pasture and forage land
AT BPRE . MR PR AR R AR R0 R A
Production management: quantity and price of epidemic prevention, fuel, machinery, salt replenishment, employment, etc.
Az H BCRl . =3 Wi, B9E. VRS E

Production calendar

Breeding, lambing, weaning, shearing, selling time
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ME, A% & H KAMBET K (M),
DMI = I,,,x X (RIpsym — Rls) @)

Kb Lo T84 A R i KA [ke(DM)-d '],
Rlpsuy N T 95 BEE A [kg(DM)-d '], Rl JJy M
A [kg(DM)-d '],

ST T VR BIE 5% B B0 37 1) S Tk KB, L FBA
RUSATIN il M S BHE AR (R 2), Hop, 5ol . K#H
FIA: 7 225 A5 5 TR 8508 R U5 T 80P I AP 18 A 5K
B A SCHR AR s RS B A IE B SRR T TR,
BALFEZE A AR . B (E 1
142 #MIFRBRU D

R 48 I Ml R ATE 65 SR, O 1 H A IR SR RS T e
CBURLIRLEL . B0 oK) SRR (REFF . 1), iR
T AR I R BRI 5 R A A T LA . B2 T

BRI e L FR(H, IR B 2R E R T
9 S RE 7 i, MK 7R dec i M ) o 9 £ 32
R, F AL SR e 2 ) AR 8 A 5 (L), rhak
AR (L2), MEE R (L3) MR 5 g f e i 7 ik
H SRR A BT AR
Y =10.4x;+6.6x;

xi+x;<1.8

34x;<1.5
B HAR R Y N A S RE REE, R IR D 3
AR HE N X, BLRDRL R X, X x 2300368 LT, L2, L3
WE R TR, K BRrh e KX ERE
it BR A PR A S R B R R AT AR A R, Horh,
A8 XK & HIHAERREL R REE AP S &, E
KR H R 1.5 00, UERE HEARR

®)

*2 EEEARHEZRREWRFEISH
Table 2 Parameters of household ranches with different stocking rates in Zhenglan Banner
B i s i ik i
Parameter Unit Low stocking rate Medium stocking rate High stocking rate
(L1) (L2) (L3)
BB TEIFA Grassland area hm? 205.86 160.97 239.30
J5 55 BEE U Reserve ewes number heads 145 237 488.79
SE 80 Lamb number heads 43 76 147
73R Lambing rate % 100 100 100
FEAET2% Lamb mortality % 100 95 85
A }HE] Timing of the sale month 8 8 8
774 E] Lambing time month 3 3 3
4% H 477 Weaning month month 8 8 8
BCE A FH4ERR Production years as adult sheep a 6 6 6
S B Lamb price ¥kg' 24.5 252 245
JAEREE HAf Adult ewes price ¥kg' 23 23 23
2 y)EH Weight of lamb at birth kg 1.9 1.8 1.8
Wit 26 2E AT Lamb weight at weaning kg 38 36 35
HAEE AR T Ewe weight for sale kg 56 55 53
FEMAHE Price of concentrates ¥kg' 3.4 34 3.4
HLEEMAHE Price of coarse forage ¥kg' 1.7 1.7 1.7
FE 1AM i Concentrates supplement kg-SE™"-d” 0.4 0.3 0.4
MR AMA L Coarse forage supplement kg-SE™"-d” 1.0~1.5 0.9~1.6 0.9~1.8
20 ¢ ==[%/K Precipitation —— i Average temperature 25
1.8 — 20
2 L6t - 15~
£ 1.4 r 10 ":l
28 00) -1
& % 08 | 0o I ;LE
8 06t =5 E
~ 04} -10
0.2 I—‘ -15
0 -20
1 2 3 4 5 6 7 8 9 10 11 12
H 1> Month
E1 2021 FEEERMMSEAEN
Fig. 1 Monthly changes of precipitation and temperature of Zhenglan Banner in 2021
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3 H I 1.8 kg, LA_E BRI S5 A4 B4R 3 > M DRl S PR
B4 LUK NY/T 635—2015 brifEdE 715 5E .
143 HKEHSHWZER S S

F 34343 BT (Principal Component Analysis, PCA)
S 38 I AR B AR YRR AR B, AR BA S BRI 1 [
i 15T £k GBS i, DT 3 80 5080 Y T R Ak U Y — b
ZICHAT BT Tk o AR S H R O A SR A A5 S, O
SIS B A OP R DG A 7 A e o R L
U EE AT AR MEAL AL B, P E AT B AR R R EKOE A
KA KMO #6556 .

2 RS540

21 ARAHRBEREHRFELERILE

% 3 AR E RRE WA 0 FEAAT BXT .
i 3% 3 AT, AN TR 30 E SR 0 1 g SRR O B
265, BAK R L3>L1>L2, BEEHE . SFEHRE. F
PO R G SE RO AR L3>L2>L1 R,
IF H S8 R R & 0 34 0 3 R TR & R A
T3 E R (P<0.05). WSETARE 2 H 7, IR3k &
BHHhRERER G SRR ERR T E AR EER
(P<0.05), Jorh, 1= 83 0 AR 2k & R 03 4 1)
B 1175 570, 4N S AR IR L1>L2>L3,
Fl AR A AR RN L3>L2>L1, Horh, & & R
BV I 25 B e, SRR BB R 146 f5 . WK E
ST A AR AREE P 0 AL R A
1075.82 JG-SE -a ', B m T E R SR E RN
5 (P<0.05); M HL 28 U825 M, R 3B R
B b TR 25 A R, 35 1403.74 JG-hm a1
i TR E B (P<0.05), T RH7 5w
BRI Z BT ER .

22 AEAHERFRERGEEELEFEHIRSH

R FH o B S A AR R G 3 283k B R Y & R
O UEAT AL T, N 2 AT ), 3 R R B
i R IR 4 14 F A [R], H AT F e i AR
R IUREIAT R, & B TR AR R AL R, B
AR R Re N HA B R, A4 A mRHEE,
WO A R 3R A T AR v, b R R B 2 B,
EHMAE7—8 A, LI, L2#8E KT, 10 H & #4E
5, ZW B R & LR AR /N T YRR E K TR 1
A, L3 8 E R T, N9 A Z&H LPriE AR RE R IT G
Wb L1, L2, L3EEFET, WM ae sk o,
SAERE R O R ORI B 3 H R 6, KE W
AE B 7 R 2 2URI R, BE B B 5 Tk 10.61
MI-SE “d'. L1. L2 #&H R T, 6—8 H g it fit
B K TR, HE AR AT A 1.87 MI-SE-d T B
TE L3 % RAKFE T, X 7—8 H fie & 1 77 16 5 4%,
W34 B AR 0.41 MI-SE ™ -d ™, O T B Ml i 1]
PR,
23 ETFHMUKBEEINEREEAFK

R T S e b Y4 A R b A 4 K R F T R 22 TR %
R, GEE VP ARARAEE, SRR EERT
FEEW AWM BE R B AR S 7 8RO (F 4). L1 RKIEEHK
WtE 6—9 H, fit e H ¥ E 4v8k 1.71 MI-SE ' d,
10 H—84F 5 A, g T35 8k 5.09 MI-SE+d ',
LEA T, AR B 11—12 H TR iy
0.5~0.7 kg-SE "-d '; 1 A JF ARG falkl 5 1 4 B
i G I, S R 0.3~0.4 kg-SE-d !, AH N T B 4] N
FEHITE 04~0.9 kg-SE'd ' L2 FEEH I 7—9 A fig
B H R 48 R 1.36 MISSE'-d”, 10 ] —%14E 6

®3 EEERARHERFERHERRR

Table 3 Basic condition of household ranches with different stocking rates in Zhenglan Banner

= b 25 % e 25K
A Ttem HAf Unit Low st{ofiffrf rzte (LD Mediumﬁfijrate (L2) High stl:j%rz ite (L3)
I Grassland area hm’ 205.86+62.00a 160.97+112.03a 239.30+154.54a
40 Number of ewes heads 144.82+46.49b 237.30+£155.25b 488.79+300.71a
S EHCE Number of lambs heads 43.41£13.66b 75.86+53.04b 146.81+89.10a
262 S Number of lambs sold heads 42.99+13.68b 68.92+46.88b 133.02+82.58a
2B #E Number of sheep units SE 188.24+59.29b 313.17+208.16b 635.60+389.28a
TS24} %7 Y Cost of supplementary x10* ¥-farm '-a”' 6.28+3.66b 8.62+5.64b 18.03+6.73a
7 K Stocking rate SE-hm™ 0.94+0.07¢ 2.0+£0.22b 2.7+0.37a
MU B Subsidized gross income x10" ¥-farm '-a”' 1.9240.97a 1.13+0.77b 0.88+0.42b

i £5 Net income x10" ¥-farm "-a”'
L R E IS Net income per sheep unit

BRI R S Net income per hectare grassland

¥-SE"a’

¥hma

20.47+10.83b
1075.824361.39a
987.99+£373.04b

21.28+13.99ab
574.66+222.38b
1157.92+476.89ab

29.94+15.74a
505.24+176.22b
1403.74+599.31a

[RIFT AR NG PR R R 33 R AE P<0.05/K F- 22 5+ [ 3% . Different lowercase letters in the same row mean significant differences in different

stocking rate at P<0.05 level.
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1406
18 - —— SEBREEA Actual intake
L1 —— 4 FFFZE Maintenance

5/ N\ #M#l Supplement

A+ Energy intake (MJ-SE'-d ™)

1 2 3 4 5 6 7 8 9 10 11 12
H 1 Month
B2 AEEEXREVZERRETEHRR
Fig. 2 Forage-animal energy balance simulation of household
ranches in different stocking rates

L1 R % R, L2: T FE R, L3: m# & . L1: low stocking rate;
L2: medium stocking rate; L3: high stocking rate.

H g2 7 Bl 4.67 MI-SE-d ', Horb 11 A 4H
M H N 0.5 kg-SE -d ', T AE 1 A Oy mAMa, #b
Tk 0.2~0.4 MJ-SE-d ', L3 KEEHIm 7—8 A fig
HHEYREAE N 111 MI-SE'd', 9 H—%4 6 A
O 5 B o 419 MISSE'd . L3 11 A
2 B R T RS DR R A 0.3 ke SE +d
1 3—4 FPe 26T RN R 0.7 kg-SE -d ', KA
B Mk 0.4 kg-SE™-d ™, 11 H I 44 1R MRS B K
P e 2R, IR R & 4 HE T 2L 00 BE M S P i

P
He
P&
He

AR AR, (Rl R E A KL

L1, L2 #F RHOIH M 10 A& 5 1 g 2 45
A R T, L3 BB R R E R TR K
BR3EIn, e B e 9 A, S KAE B TR M H B
TEF=26 0 LR AT (R 5), Mmook & R b i Bl (H #
Ko RIEA AL, L1, L2 M L3 &R M3 A
() Bk 2 (B 43 I 2 0.51 MJ-SE"“d™". 1.06 MJ-SE '-d”'
M 128 MJ-SE d ', AN, 3NEE R T REK I
AE A AME S 430 6.28 1T . 10.27 JJCHT 18.03
T3 76 AR B A0 SR A T 1% 1) T MR B A8 T R RE A
Y e 7 2 I, #5 A W 00 1 i 32 4y S e b &
4.76 JiJG. 6.30 J7JGH1 16.90 J1JT.
24 EMARREHIGEENSZHIERS D

W B R AR 2 F R A T 0 IR AR R AT b o
B J5 , % B BE AT KMO F L 4% ) 4% 46 36, 45 31
KMO {H ¥ K T B1i 0.5; Bartlett BR & 46 36 10 45 5 &5
EEANT 0.05. 2 6 AT, ARIERI LR FRAEME =1 IR
WX 3 A2 0 REE RO/ MR BT 2 4> sy,
SRS 5 R BE RO 2B IR R R . L1 A
FIT DTN 86.56%. o, 55 1 32 o W 4R R AR
B} 5.20, J5 Z 5THk N 64.95%, 55 2 4> E 01 1h
FROEAE A 1.73, 7 2 STk 21.61%; L2 # g1 8
THDTHER N 89.07%. Horr, 55 1 F slor W 4G AR fEE
Hh 5.38, 7 22 TTHKR N 67.28%, 55 2 F WA WI I FRE
B R 1.74, T 2Z5THR N 21.80%, L3 g Bit o1
kR R 85.98%. HoH, B 1 3 4w bR FRAE (A N
5.54, 7 Z kRN 69.30%, 55 2 TS WI A FRAEAE
M 1.34, 7 ZTTHRE N 16.69%. A7 R =
B 1 R R M EFE AR, 1% 3 843 3 Aer 2 50T % R
OREPSROSESE SRR 6 NI S S &g SN LR DAY O
T RRURT R S M AR 2 3 R AR e v B L
AN R I AR o L) BE R X8 bR A REfE ), L
[Fi) 2 1 RS 48 s ) R R BB T R (3R 7).

R4 TREHBXRZFREVIFEEERE FERSR

Table 4 Energy balance of forage and livestock of household ranches in different stocking rates

. N R4 ThilE A B
T B |
RH Item L Unit Low stocking rate (L1) Medium stocking rate (L2) High stocking rate (L3)
Average amount of energy remaining MISE "d L7 136 L1
BB TR AT i) 6—9A 7—9A 7—8H
Time remaining in the energy June to September July to September July to August
AR 7 PR
Average energy deficit MIJ-SE -d 5.09 4.67 4.19
P2 = M M Bl
HERL 5 SRR MJ-SE"d" 1236.87 1274.91 1269.57
Total energy deficit
AE &L IR i) 10H—%485 1 10H—#14F6 9H—H4F6 H

Energy deficit time

October to May of the next year  October to June of the next year

September to June of the next year
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Table 5 Comparison of feeding optimization results of household ranches in different stocking rates
2% 2% =X
i H Item ¥ifif Unit {E&ﬁﬂﬂ}: ' 'T'ﬁtg}: ' lﬁlﬁ';ﬁz
Low stocking rate (L1) ~ Medium stocking rate (L2)  High stocking rate (L3)
7724 F f}} Lambing month 3H March 3H March 3H March
fit i 7 E Energy deficit value MJ-SE™"-d"! 10.61 10.10 19.84
AL g 5 51{E Energy deficit after optimization MJ-SE™-d"' 0.51 1.06 1.28
HRALRTAMA 3 H Optimized pre-feeding expenditure  x10* ¥-farm™-a™ 6.28 10.27 18.03
P N
x10" ¥-farm -a 4.76 6.30 16.90

Adjusted supplementary feeding expenditure

x6

ETERS K IMHMREVCHEENEEIER

Table 6 Principal components of affecting household ranches management based on principal component analysis

(=R

Low stocking rate (L1)

R

Medium stocking rate (L2)

R

High stocking rate (L3)

iR B kR

TETWA B TR

FETRE B TTECR

%
Ingredient 54 (i Varian?e Cumylative (i Var'ianc{e Cum'ulative R Var'ianc'e Cum.ulative
. contribution variance . contribution variance . contribution variance
Eigenvalue . Eigenvalue L. Eigenvalue o
rate contribution rate rate contribution rate rate contribution rate
(%) (%) (%) (%) (%) (%)
1 5.20 64.95 64.95 5.38 67.28 67.28 5.54 69.30 69.30
2 1.73 21.61 86.56 1.74 21.80 89.07 1.34 16.69 85.98
3 0.77 9.60 96.16 0.77 9.57 98.64 0.79 9.81 95.80
4 0.26 3.28 99.43 0.06 0.71 99.35 0.19 2.34 98.13
5 0.03 0.31 99.75 0.03 0.36 99.71 0.12 1.48 99.61
6 0.02 0.19 99.93 0.02 0.19 99.90 0.02 0.23 99.85
7 0.00 0.05 99.98 0.01 0.09 99.99 0.01 0.14 99.98
8 0.00 0.02 100.00 0.00 0.01 100.00 0.00 0.02 100.00
RT TEHBBZXRFREVFETRER
Table 7 Load coefficient table of household ranches in different stocking rates
Low stocking rate (L1) Medium stocking rate (L2) High stocking rate (L3)
Item Load factor SR R Load factor Eialis Load factor By
%l A2 Commonality %l A2 Commonality %l A2 Commonality
Ingredient 1 Ingredient 2 Ingredient 1 Ingredient 2 Ingredient 1  Ingredient 2
FH T AR
AT 0.98 0.94 0.99 0.99 0.98 0.96
Grassland area
FEAEL
Number of sheep units 0.98 0.96 0.99 0.99 0.99 0.98
Number of lambs 0.99 0.97 0.99 0.99 0.99 0.99
SR B A
Number of lambs sold 0.99 0.98 0.99 0.99 0.98 0.97
M 0.75 0.81 0.90 0.95 0.90 0.83
Total cost
EEVE ST
Net income per 0.80 0.75 0.93 0.87 -0.53 0.61 0.65
sheep unit

FIEW T th 2 EE R, B AR X &
e T BRI I RRE TS
Jr REAR AL (0 fRD R B U . B Y R I i B AT AR
P FE L A B RHIE R, i 5 3 REAE A 70 L 15 TR, TR
R B A A2 R BB 3 1 B S A A a2 sk
DR E Z AT BRI SE R, PR IR AL R . Il

Pz, AEIMATTIA . ERBER T, F 510 B
K RO Z 5 R R I, 53 AR 5K
B RCRAE R W P AR B B AR, BT
SR I L [ D 2 97 BH A AT A5 0 K R RN 2 T A 4 o

3 itig

Y 5K B AT USSR R B, R AR A AL
fito J3ON, HE A IERE AP R L IR B 2 A A

Fl 20 20 80 A7 A RE JEU A4 DX ) 7 1) 7 F1 <
4 B p BRI LA, P B4 # Ol 57 5 7 U
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% 32%

RO SR oA 2, I 3 3 e 30 i ¢ s i R R
BRI AT e KA . (H i TRt poR & BRI 95
BESEIN, DE R AR R S, R A T R E R
Ko, ) RORHBC AN WS N, Bl e pe B T AP
I H AR 2 o AR, A R X AR s 1Y
TR ITEAFTE—E W 22 52, FEBER AN TEARE, A
BB WA AR . MRS R Y, 2w R X
i) Bk S H B 1 e 4 R S AR Y — B R
AR, BEE FHE R BB P & g, AR S B
DRI AT 2 T AR 18, i A0 P BE A% 1 5 3t 2 B
B AR L, B IR B 5 1T R B R B R R
TEAE R AT BR, AL 58 B9 SR GRS AU AR R UF R B2 .
PRI A B b i R RO AR AR T L IR T
R[] AL, 77 26 B0 T A A i 3 7 3 0 s A 4 v
A FEARFEAR AU, 38 o A5 o 30 3 e MR, e 2
F AR RE AR M I A S 0 A 7 28 B D T
AR, RA BB E X

A B B P B B U SR B O LB 7 B R,
Bk w4 3 e DI A BT X, L g el 1A% IS £ i e
ABEFEH, 1 3 WA FOKF T, F e a7
BN R, Bk L R AL LA AR,
BT A e SRR AR IR S 2 T e B fE
7R TR e O T R, X A T Y AT 4 SR A
o X —BGEEMTREEALEGN . =80
WL, AE AT OR BRI LK, I R R B,
BT 77 56301 S A A7 R i 1 e K7 25 38, BV kA b
FRERAIRBRE Z . h T T IR, FH it
O F) 4] e SRR T I, SR MRS B By RE R ORIG I,
AL R & R HARE— 2P . & T A hE
AP R & MR AR E , 5 RO HE I/ RE B B 2K
KE A LR, ALK& i L RE A
IRE/TSTE D S S i 2 K o e 5 L G X S ]
RERSUE R o BE AT LATE ORI AR SR 9 ZE Al L SC 3
AR VA, SOAT R KA AR PR R, B
P2 FE 7 ORI o i AN [ AT, P S T 3K R
TRl AR A K, (AR IR 7 95 2 0 K & (0 BE
AR AR o O I A R R, N T
MR R R i R A R SR A RO K AT
T8, A N N TR, e RIS A B R R, AE
A R 2% 7 M R R AN S A Rl ™ ol T80 4
] MRS AU B DA TR BT ke, DRI 48 e 6 AR D5 T
BN R 5 R R R MR T, e I b S A DR R e
BRI, 0] 4548 2 0AR SO

ABIFFE R 5 W) 52 I 7 2876 FURE R DR 3R R AT 32

WA 4B, B R OR, B 1 ERUM Y SR E S R AR
Ko KRB M A BE M U Y RN, R 52
H 2 B R T A o R R TR AR R AR X
AR, K BRI 2, w55 JOR E R TIOBOE B X,
AT Wk =, RORLF G H 42 W . & BESRAE
TCiE: DL R AR IR SR A 7 2SR 2 3 W 26 5 9 26 R
FIR LA, 8 A P RE A B2 v X S RE A3 B 22 5 Ak
A EARREW . XTI, 5 R B AR BRI G
A A AT R AR, MR I 28 UL B
AR

4 i

1) BFE X i 40 3 SR AR AT DR S AR 3 A R
WV 1175 Jion, KR8 Kt B & w1
IR 2% B 403, (L w0 b 1) T 5 3 348 n 5 ] s B A
TREMRAE =

2) BF5E IX 44 F e I B A B RN Y
RAS, KB g7 ™8, il 10.61 MJ-SE'-d ',
150 3 B R R b R R K, AN B R R A
R 7—8 J1, b (1 B (1L 17 BB A2 1 2 K & 4
Frm g,

3) MR AN ) 3 B /KT G U 5 A g YAl
AR, 3 3 ) OB Ak R, il A e T e
LRRNAE MBS . SR, P S8 E R R
K & W fig 7 B /b 10.10 MI-SE -d ', 9.04
MJ-SE"-d "' F1 18.56 MJ-SE -d ", flifb J5 5% i 10 37 #b
T 5 324350 K 24% . 39% Fl 6%

4) B B R 3 B0 5 R 07 2B L
A5 B R, WA B AR 5 B B AR A R A A
TR &AWL PR, A Y A o R R
) et
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