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Abstract; As the most basic production unit, eco-economy systems of farming and grazing households are of significance to
the implementation and outcome of national policies. In this paper, eco-economy systems of farming and grazing
households, in Mu Us sandland acrossing Inner Mongolia Autonomous Region and Shaanxi Province ,were studied by emergy
theory and emergy analysis methods. The emergy input and output structure of different industrial models in Wushen
banner, where grazing is dominant, and Yuyang district, where farming is the case, have been compared and analyzed. The
total characteristics of pattern and development of typical eco-economy systems of farming and grazing households are
described and compared quantitatively by net emergy output ratio, emergy investment ratio, environmental loading ability,
emergy power density, productivity of unit acreage, emergy cost per capita, emergy possession per capita, system
production priority, system stability index and sustainability index. We hope our study could help to provide strategies for
development and optimization of farming and grazing household industrial models in farming-dominant zones and grazing-

dominant zones of Mu Us sandland.

Key Words: emergy analysis; eco-economy systems of farming and grazing households; Mu Us sandland; zones with

different industrial models

EETH : BRSSP0 TREE W E B %A% 8w H (706054 )
7% H H#A:2008-10-18 ; 1&1T H #7:2008-12-03
* W iRAE#H Corresponding author. E-mail ; yunchengliao@ 163. com

http ://www. ecologica. cn



9 R 5. BERUVHERMEIR B BITAESET R GEREED T 4903

EBRERRERHEDSRENE K REMEXA MEEHA MHEBEMBENESRE. EESRES
KRR ZEEYR GEEMGE B, 5IkRE , A FEEMERWES S5, BN, AS8F 2% 2
—MEAMSWFHE SRR AESETESR AR Hizs(Wkiah B 5845 A
A MLA:  B— N RE R &R B AR EERIE AR S L5 FAREM, BRESETE N, EEESE
RS BT Y . EBEFREF RGN R A SR LR, HEEB L3 55, RN Y
FRetE , BA KB R RE R UK FHAE AR T RESE , S BN E B SR B S e R MR B A A
PLAE FRBESE  4if NRIAAEE 0T 0 IRIBE 5 e EXAME R At B A 2 e B AR B
&R, BEE BRI, BB MABRAE I IR R T o B H S BT E B EN BRI s . BBME
BT (emergy analysis) f& 20 #22 80 451, EEE A ER¥ K Odum H. T. FERER R4 HrEeml A7 %
RIS FH  , MR T &5 e & 4 A [RIZS 51 5] 14 5 A4 e 2 0 o X 5 AR fim sk 4 1) 38, i L 8
T AR B TREARER L ASET REPIERMS SR, @8y T —ER WIS ER, i
HiTH A RIFBE R ME IR T RLRIE T ) CERF B LR U R X B N5 E B4 X 29 5 )
TR ARSI A A 57 R G0 AR AR DX A B P 44 4 BH DX 4 RRE LA P A S AT REE IR S, B4
FREFETBLRVDHPFT ZoM L E2ER, BA — g 1A, SHBES TS N EBERDHE
WA WP BITER AT R A NS PR RRIEE AR H 35 17E BV, TP AR R IEX A B LT R A
HIRN S5 AR RERE SESET RAERBRXR, FF oIt BR WP BoTAERE T R TER
FIRE R, DRI T B SR VYA R PR E X AR O BT = AR A BRI 3R, iz K B R AR S 4 5%
RG] Rk R HLRL 22K
1 HRERER

BATEHRARMFELSR DI, SHIEFTRE R, A 5SS EEAHE, B 50 FEAESR, 79 5 50R1 8
B, B 3150km® , BRI KM A () , BA D 11646 A, ZHARE 9 MNMOLER 2 MRLA,
55 RMOAL . BEN AT A FHEI7 IR 25. 87 J5 hm?,8 ~ 10 A4, 5 ~7 A A 11 A 4r2ka4m2K ik
WO, e A e iR, AEREK & 350 ~400mm, 4F78 K& 824 2400 ~2600mm , 4B 6 ~8°C , =10°CHH
15 2800 ~3000°C , - F-F X 3. 4m/s, 2 4F H BRET 4L 2800 ~3000h, & FEREEH D, RKEMKES, F
FRAIAE AR K, 2P0, AP E B TR TRIX ., EEBHLREHANEE ., FRPHE
MNTESRDDHARE S, MK AL, R 5 RER S MHE, i S5hH S MXTR 2 838, W56/ 2T S g
A B P58 I, T AR 2 2906 km® BN 4 1.75 5, #F 124 2551hm® , A#E#4 0. 15hm*, J& HiRHF
o FRARFEEFRNSEX, WA, ST oK EEEFFE6 ~9 Ay, 2 FHFEKE N 398. 45mm , £
F3Hg 692. 6mm , B2 /Mg 159. 1mm; 4EH3E % B H7 2091, S8mm; 4EHS I 8. 32°C, H 5 S 38. 6°C , B R
-32.7C; BFERRNE N 4. 1m/s KK HECR 11.5d, HAAENAERK, BFEL 5 &R & Bk 3c 8 &
JE () BRI DX 5,

2 BEESWRBRITERE
2.1 BeES TR

() RGBS BEMRDIXRERRT REBAWRBERSISEMXER, A& 1 FHHERAK
A RSB AR PHCE R =K, 53X 5RO 5 KRS & B R R 2 —3 o

Q) FREIEFRI WRIBRERTARE 1L, ETHESEH(HAR) BEAFH R L, /E& T 2008 44 ~5
A GTEWIF X 3 BE BRI FFRA T 30 F JAIH P Fik P 7E 2007 ~ 2008 4B ($5 2007 45 4 A KRR
2008 4 4 ARZ%, HEGR I E BOL ) — T4 =) WEAR AR R, R ED
Y X B SR FE AL 2 28 B R, X R A BOHE B AT Ge T AR B (5 A BRAS A AT A B AL BN , L AR R AR R
*1,

(3) REMEAM TR A S FIHERE M FE R A M B3 H , 7 el BT ET B 5 00, i ™

http ://www. ecologica. cn



4904 E oA ¥ W 29 %

i, =
) @ ) oz R

arming system /

®
i

R LES

Grassland system
\\

B BYRDHESMAR W BouE S S R

Fig.1 Summary diagram of energy flow for typical eco-economy systems of farming and grazing households in Mu Us sandland
DL HREW W, B2k R 52 T 3 s solid line stand for energy and substance flow, dotted line stand for currency flow; (2a — p stand for solar,

rainfall, fertilizer, pesticide, film, machine, eletricity, fuel, veterinary drug, market, water source, soil, seed, wood, straw and faeces

‘ Y
N Forest system

MR EER R GRPI TR 2, R RN KRB EK R EEZSH KRR Odum H. T EHK
JE R AFRIBT ISR o

F1 2007 ~2008 &= EE LD EEHMBR KPR TESLFRANEFKE (hn’)
Table 1 The production distribution of typical eco-economy systems of farming and grazing households in Mu Us sandland in yielding year
during 2007 ~ 2008

= A, Model B4 Rice E K Maize 2F Millet ¢ Potato G2 Legume B3 Vegetable
I 0.000 1.628 0. 000 0.000 0. 000 0. 000
I 0.008 1.180 0.002 0.035 0.045 0. 024

FEAP AR Model 75 /K Watermelon AT%3 Anificial KAR B Natural JATE AR Total A () Population
I 0.000 1.785 91.387 94. 800 5.9
I 0.005 0. 000 0.000 1.298 5.3

Mode T 2 5 8BRS BOCAE S BF REBEK, T AT IH X R B RUR P BT A B AT RS “ 17 means eco-economy

system of grazing households in Wushen Banner, “ [I ” means eco-economy system of farming households in Yuyang district

(4) RREATEARAREY CERBERRLS G TE BEES TR, S REE R RES AL WG
167 H S5 R AT , HF 45 & REIE I ASSCRISHR BEIE ™ D38 b5 (3R 5 BEE 00 f 22 BE A L B 437 - 3t g AR A= 7
TIHERR AR BT 7 18R A B R AT RS R BL I 160 , B SL BT TS K BRI AT R S HE AR IR R o X
SERSPRISTEAR R AR BE K BB T AR AR &2 R BE ST K BUR FRBE aH4F , FatnaRkis K
HEE IR 3, 385 i B B K B SRR S5 30k
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2.2 HEFE
(1) SRR RE I A
KPHBEME = £ x KPHEHRH & x (1 - RGFER) x KPHABERE R
FIKAREREIE = T b TE AR x W3R R B x FE/K & x KB x I x K PHABERG#e 3R
WIKAL2ERBIE = T b A x FR/K & x KB x H AT A i AE x KPHABERE e R
REEME = LHER x SKBZREE x SBE < WY B8R x KEBE x KIHABER k%

HARmy MR B EARXN K, = UL, X9, U REEREGL HREKE., 2 BENITEARXN

p=P/R.(1 + 0.608¢q) ,:\H,q NS EIR ;P L KRS E ;R W FESHRAEE R
REBREE = (LHEH x RHEE - HEEE TR x FLERR) x KHREERK#F

Q) HERAFHEZWREEITE" REPBRANEVLEE(FFH.F 5 AVIES) M Tk B8 (b
B AR 2 ARALEF) LSRG i i AR 7= (8 O HRHEEY)) BB R (R VAR B ED
88) M S RIK PR S BB TT AR, R A R H ) A B e BT R AR R L O R R, BRIE S MY R E R
S RE R 1K FH BB (A% 4 40 5 0 58— I K PHABME .

G)BHUEF=RERMEE R RE N EL =2 693kg/a, Hirh 2 113. Tkg, JR 579. 3kg; H4E =24 fF
3419kg/a, H.Hp3€ 1275kg/a, JR 2144kg/a; SR P2 388 2 632kg/a, H.H1 3% 474kg/a, JR 158kg/a; G 4E F= 3 (H
13kg/0. Sa( —fBAg /NFIKKAE 6 4~ H BFE]) .

(4) AT #EG LAETE = H B R TR R BB ME, AP B4 A EORPA BBEBARITE X
IR TE 2R A RBEAEHFIRRBOL A = LR . FEE SRV, FORFFRLR SN EROR B8, # &
FET ~11 Ay FEDE RERL,

(5)RB1E - IR ESE T REMERRLAREME - $2 T B3R, SCEENFH 2003 AF NS HIG X BEE - TR T th 3
2.71 x10%sej/ $ AT, FEH TR LRV 70% KT T ASH BIAX, S B %X FREE -
B T L SR BB S LS ) S R AR S0l A 7 R A (LR )

3 ESRDHESMARK WA RTESZFREEEEXT LS

B T B TIRAX ) 2 B I S S AR BRI P AR R 2T R S8, AHA 16. 07 hm’ A 7= 1 + b 1
L, H A R AU &5 2 98. 28% , FE At HL AR 32 B AR PR A s A BRI R ok X A B X4
FPHEMAR P AEBZ RS, NIUE 0.24 hm® 3T AR, T A4 5K A T BURE 5 21 90.91% , & AT
AR g P MR o 2007 ~2008 A P=AEEERE [ S8 I MEAE KRR 1, BHSEXNE
FEGEH R , 5 B REMEIRIC 5 5, T KRB ERE R, B RBE TR 2 FRBEFEIRIL K 3,

3.1 BERVHE SRR B RITE S AT R G REER AL KT LT

A T A RTBEB PRBE WA S A SR BT PR B W R N T BT M B BE K RT ERT A LAB 4 A b R G RE
{ELEVE ¥ 18.83% ,0.00% .28.33% F152.78% , FEHIFESIHRA L SREERA (RBEBS %) 1) 18.83% , B
HAARRETRERBREE & AARRNRE, BEH AR, WA RKELTT R ESF A4 E R
FRM IR, 7EM B REME BB, AT BT A VLA il B AR E A BB 65% , Hodh KRB K REAE 5
BHLEERFEAM 29% , 55715 27% ,FEFF 5 23% ; AN0] 537 Tk 5 Bh R o5 40 Bh REAE B A M) 35% , Hoh kol
BUAR 5 LS B RER A 86% . AIEHAVREM AN, B X R RE L RAIFEHENEERBRERIE. T
W B RERA 20— R BB T RBOW A 7= M & B Ko AR I A W B8 2758 WE VR AN Al B8 3 PR B8 %
VR AR SR 37 Tk 50 Bh B B R 56 B A HLAE - 31 5 R RBEA B &K 0. 34% 0. 00% ,58. 06% F1 41. 83% ,
I RIRRBE BB G B RBER AW 0.34% ., 7ESIBHREME B A P W EHA VLR GBI REERALER
42% ,FAFEFF I RBIE A HLRE BB A K 46% , 55 7115 17% s ANRI 58 37 Tk 55 Bh Ak b i Bh RE(E B4 A/ 58%
H gL AU &5 Tl B RERA K 90% o

A T AR I W BR R R VR B A, AT BE B PR 5 W UR 35 (5 BIUR100% , S W] B3 PR 58 e VR 48 A Bk
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F2 2007 ~2008 EFEESRDMEHARR KPR TESEFREBERN FHER
Table 2 Emergy input and output of typical eco-economy systems of farming and grazing households in Mu Us sandland in yielding year during
2007 ~2008

JU B Raw data Bl s iR KBHREME (sej) ABME - tRTRME(S)

i H Item (sej/T,sej/kg) Solar emergy Em $ (US $ in2003)

Mode [ Mode I Transformity Mode [ Mode I Mode [ Mode I
A EHE R (R) 6.78 x10'  6.30 x10™ 2501.85 23.25
(1) A FHYE Solar 1.46 x10% J 3.73 x108 J 1 sej/J 1.46 x 10 3.73 x 10 53.87 1.38
éi;f;ﬁfﬁff of rainfall  1+69 % 102 ] 1.66 10" ] 1.54 x10* sej/]  2.61 x10'6 2.56 x 10" 963. 1 9.45
I(,ztl;ﬂzz(ifiy of rainfall | 433 % 1027 3.79x10° ] 8.89 x10% sej/]  4.03 x10' 3.37 x10* 1487.08 12.44
(4) XBE Wind energy 3.39x10 2.86 x10% J 6.63 x102 sej/]  2.25 x10% 1.90 x 101 0.83 0.01
AT EF IR (N) 4.57 x10%° 4.62 x10° 0 0
(1) L HLHBE Loss of soil ~ 7.31 x10% ] 7.39 x10* J 6.25 x10% sej/]  4.57 x10% 4.62 x10° 0 0
TP BIRE(F) 1.02 x10Y 1.08 x10"7 3763.84  3985.24
(1) &UE Nitrogen fertilizer ~ 7.91 x 107 kg 6.66 x10% kg 4.62 x 10" sej/kg 3.65 x10% 3.08 x10% 134.69 113.65
I(Jizﬁii fertilizer 5.90 x 102 kg 4.26 x10 kg 1.78 x 10" sej/kg 1.05 x 10 7.59 x10% 387.45 280.07
(3) 42} Pesticide 1.70 x 10! kg 4,70 x10' kg 1.62 x 10" sej/kg 2.75 x 10'3 7.61 x 10" 1.01 2.81
(4) #24 Veterinary drug~ 3.70 x 10! kg 2.70x10' kg 1.62 x10'? sej/kg  5.99 x 10%° 4.37 x10" 2.21 1.61
(5) HL#K Machine 1.17x10° J 1.29 x10° ] 7.50 x107 sej/]  8.79 x10¢ 9.68 x 106 3243.54 3571.96
(6) A Film 5.37x107 ] 4.93x107 ] 6.60 x10* sej/J  3.55 x10" 3.25 x10%2 0.13 0.12
(7) ¥ J1 Electicity 7.71 x107 ] 2.84 x10% J 1.59 x10° sej/]  1.23 x10% 4.52x10" 0.45 1.67
(8) #A3H Fuel 3.81x10° ] 6.45x10° ] 6.60 x 10* sej/]  2.51 x10™ 4.26 x 10" 9.26 15.72
AHHLRE(T) 1.90 x 1077 7.78 x10'6 7011.07  2870.85
(1) 3%J7 Labor 1.34 x101 ] 3.40x10° J 3.80 x10% sej/J  5.09 x10'6 1.29 x10% 1878.23 476.01
(()fg)aﬁﬁziﬂizer 9.05 x 10* kg 7.89x10* kg 2.70 x10° sej/kg  2.44 x 10" 2.13 x10" 9 7.86
(3) & /7 Animal power 8.67 x10% J 1.89 x10% ] 1.46 x10° sej/J  1.27 x10% 2.76 x10% 4.69 1.02
(4) FT Seed 5.19 x10% ] 4.88 x10% ] 6.60 x10* sej/]  3.43 x108 3.22x10% 1.27 1.19
(5) F&#F Straw 1.59 x10" ] 1.32x10%]  2.70 x10* sej/]  4.29 x10'6 3.56 x 10 1583.03 1313.65
(6) 4%} Forage 2.76 x 10" J 1.99x10" ] 1.43x10° sej/]  2.07 x10'6 1.49 x10'6 763.84 549.82
(7) AL Artificial grass  1.09 x 10 ] 0] 2.40 x10% sej/J  2.62 x10% 0 96. 68 0
(8) KRARE Natural grass 2.88 x1012 ] 0J 1.90 x10* sej/J  5.48 x10'¢ 0 2022. 14 0
I(;zziff heep 6.69 x10° ] 2.98 x10% J 2.00 x10% sej/J  1.34 x10'¢ 5.96 x 10" 494. 46 21.99
gg;ﬁzﬁi%% 2.63 x10° ] 7.91 x10° ] 1.70 x10% sej/]  4.47 x10% 1.34 x10' 164.94 494. 46
I(;:’y) ﬁrﬁbﬁ 0] 1.06 x107 J 2.00 x10%sej/J O 2.13 x10% 0 0.79
BBAD 3.60 x 10" 1.86 x 10V 13284.13 6863. 47
BE= L (P) 3.36 x 10" 9.79 x10™ 0.12 36.13
(1) &4 Rice 01J 6.80 x10% J 8.30 x10* sej/J 0 5.64 x 10" 0 2.08
(2) 8F Millet 0J 4.76 x107 ] 3.59 x10* s¢j/] 0 1.71 x10*2 0 0.06
(3) 22 Potato 0] 1.38x10° ] 2.70 x10% sej/] 0 3.71 x10%2 0 0.14
(4) 5.2 Legume 01J 1.22x10° ] 6.90 x10% sej/] 0 8.41 x10™ 0 31.03
(5) # 3% Vegetable 0J 2.24x10° ] 2.70 x10* s¢j/] O 6.04 x 10" 0 2.23
(6) 75K Watermelon 0J 3.13x10% J 2.70 x10* s¢j/J 0 8.44 x10%2 0 0.31
(7) K#t Wood 9.62 x107 ] 2.12x10% J 3.49 x10* sej/]  3.36 x 10" 7.41 x 10" 0.12 0.27
W= (S) 3.53 x10'° 5.63 x10'° 1302.58  2077.49
(1) %A Pork 8.30 x10% J 2.27x10° ] 1.70 x10® sej/]  1.41 x10% 3.86 x 10 52.03 1424.35
(2) * A Mutton 7.30 x10° ] 4.31x10°] 4.00 x10% sej/]  2.92 x10'¢ 1.72 x10% 1077.49 634.69
(2) 4 P Beef 5.23 x10% ] 01J 2.00 x10% sej/J  1.05 x10% 0 38.75 0
(4) & A Poultry 0] 2.52x107]  2.00x10°sej/J O 5.04 x10"3 0 1.86
(5) B Eggs 0] 7.17x107 J 1.71 x10% sej/] O 1.23 x10% 0 4.54
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gER2
: 1B
UG Raw data A% AR PHAEAE (sej) BB - SRTEC S )
i H Ttem (sej/T, sej/kg) Solar emergy Em $ (US § in 2003)
Mode Mode I Transformity Mode [ Mode IT Mode [ Mode I
(6) K F Leather 6.53x10% J 4,40 x107J  2.00 x10% sej/J  1.31 x10% 8.80 x 10" 48.34 3.25
(7) E4, Plush 1.98 x10% J 5.27x107]  4.40 x10® sej/]  8.71 x10™ 2.32x10" 32.14 8.56
(8) 32k Milk 8.74 x10% J 0] 1.70 x10% sej/J  1.49 x 10" 0 54.98 0
BEHY) 3.53 x 10 5.73 x 10 1302. 58 2114.39

(DR: Renewable resources, N: Nonrenewable resources, F: Purchased supplemental energy, T: Organic energy, I: Total input, P: primary
production, S; secondary production, Y total output; Q4R AEE#E e R ARUE K 15. 83 x 10%*sej/al?!) ; The total emergy driving the biogeosphere is the

sum of solar, tidal and deep heat sources totaling 15. 83 x 10%*sej/a

AAE . A, B IAR O SO SR B AR AN KT HORE T , M8 A LA™ E K LR EA
BRI T . FR AR T B REEA G BB RERY 81. 11% ,ARK 1L HH B RESEA (5 S AERY 99.89% , W] I
A I X 3K REAESE M AREE o PIMLALAE B A 31 5 4 B L A B BB A K 14% F1 10% , 245 B A DAL RE(H
BAH) 50 4% . ALAEFHA R AV A B BEBA B EZH 2, 76 B AT A= L Ba g BRI RTER T, ALAEA 482
PRI A IR P AR R S J1 o EARAR AT = ARl TS e A0 1 SRS BOR , B B A B A B 2
Pho K T AT R HLAE 5 REMELE SRR, R TV BhREBEA LU R B0 1. 86 17 A8 I BN AT 363 Tl
BhRE b BB o OBk A RREUR O AE Pk B , RGUIT bR, Ho R AR BL 5 SN R RE 1 2%
REY o WIS EETFAR MARBO 5 JRAF WA AR R, LB AE B 23 R ZR I 55 4, UL IR 1 #89K
ARARHN 52 FE Xt 243 B SRFRE BRI AR BE A, FI I A 3t B AR PR ELE R . BMAORTE 845K T A=K I 9
REMEI AL ZAE , (H AL RE LU A 22 57, (AR B HH AR X i 35S T 8537 0ol 2l B R, 50 IX i 2 T S B A AL RE Y

Fio

£3 2007 ~2008 FEESRD M EIFHRBR WA BTESEF RERESSISRLL

Table 3 The indices of emergy analysis for typical eco-economy systems of farming and grazing households in Mu Us sandland in yielding year

during 2007 — 2008

REMEF5 4% Emergy index #2353, Expression #fE Number Bifi7 Unit
Mode [ Mode II
W I R |5 SR BEH Renewable resources/total input R/ 18.83 0.34 %
NI Vg
) i
guflﬁﬂiiiirﬁfiﬁnergy/ total input /T 28.33 58.06 %
T A HLEE & BB RBIE Organic energy/total input T/1 52.78 41.83 %
fefE B 2% ) Emergy self-sufficiency ratio (R+N)/I 18.83 0.34 %
I P= 17 B L% Primary production//total output P/Y 0.01 1.75 %
WA F=I77 i H % Secondary production/total output S/Y 99.99 98.25 %
ARG A PH e i He 2 (16 Emergy conversion rate Y/I 0.10 0.31
BB H 2% Net emergy yield ratio Y/(F+T) 0.12 0.31
BEME R %% ) Emergy investment ratio (F+T)/(R+N) 4.31 294.92
45547 /1 1Y Environmental loading ratio (N+F)/(R+T) 0.40 1.38
e zh 2% EE17] Emergy power density I/ Area 3.80 x 10! 1.43 x10% sej/m’
BN R 7= F718) Productivity of unit acreage Y/ Area 3.72 x10%° 4.41 x 10 sej/m’
AB8E(E &) Emergy cost per person 1/ Population 6.10 x 106 3.51 x10% sej/person
ABBE(E 54 & Emergy possession per person Y/ Population 5.98 x10%° 1.08 x10% sej/person
RGP ! Production priority S (Yi/Y) (Yi/Y) 0.69 0.54
ARG R EMEH B! Stability index -3 {(Yi/Y)In(Yi/Y) } 0.74 0.76
AR HAE % %) Sustainability index Y(R+T)/{(F+T)(N+F)} 0.31 0.22
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3.2 BERVMEBILAIR P BITAESEE RS REE™ 458 BT L b

K T RS A= REAE AN R G AR 7= REAE 20 31 o ™ Hh REAELFR) 0. 019% F01 99.99% o 3 P o5 IR A= 7 B fEL
i 83% , 3 A AT 0 3145 155 0.04% o MK I ARG A 7= REMEL AN IR G A= 7= REEL 20 1) o5 7™ H BB MELAK) 1. 75%
F198.25% o PR (5 IRB A F=REME I 68% , £ P4 (5 30% o FERBMEERA LR TR T 1.94 £, (A7
REMELE ™ B, K AR T A9 1. 86 1% X 5K P BOTA B LH RGN K FHREEFE # R A 56 X
I BRGEKPHBEIER BN 0.1, 8K T ARG KFHBE(ER He R 0.31, 2K [ 3 152, [RmAI L, 7571
FEHRARMMEY L RN R, WA R REENEY E - REBAZHE, R FEE . ERBAEF AL
EEMHEEY, B ERTER SRR —FEZRAREAAEY , R ER S5 B R vusitk, AU
R B T ERRHEFT B8 M TR HI, BEEFRMEEE , RRAFEL T RENEHRL T RENEE
Ao BARE R 1A I i T AT B B AR, B RAWERA A ZR, RECRMOL A U BA &
FIEAE S . R BE FORFE I AR B 0, B2 O AR RS AP R A B Ok 7 R 5.
BRERESY SRR ER BB T A THX, FEUERERE Aoy 8 DA TRK,H
ERAFEREE B o E
3.3 BLRVMBBMER HH BITASE T RS REELS A 18R BIXT

HTREE T I BEIE LR S HEAR R R RS 7E A iy th S Bt BB E 2 S Al 2 B Y, AT R AT
FLBHT S AR 451 I E 2K YE . i REELSR S 18R ER A, OB I EB SRR B g ER
T, B EA T4 RS A Praaa Bk 1 k. MR, MK T Iz 4 AR BB B/ , EHRARAR IR T o
X AR T RIS R R BOR S M R AHE , 5 BRI S TR %, & BALR , B2 i R
HPE S o AR I BB A, U A S IR A A O R Y AT B, BT LA B & B4R i A9 AT 4R F , 2 —
AT AR R, B 1L TE R SE G A BETT o RS I ISR BEME B U 3R K, ToREREE AN K/,
VAR I 2 B & FRAR BB , WA MR/ o (HEBEIR TR RIS, LT A R R RATREE
BB, AR AR B, MRS HITE S 1 TR, RS 1 AT & R EEIR, 4L SR 5 X 35 MR , K
A BEME B B S TR 5 | M <, BETRZ W0 3t BEIR BT 42, 4 J5 RLTESR RwI 0™ Hh B RIS, bR 2 7
FEEME R . OB XY BRI R IR E S KR TR T KR TRRE IO T, REH
ATREF= AR AN AR R DO BBIR LB 2k . MRRIEAM T A BER , S KB MY BRI A LA Bt JBE T 2 A AN ] B
RIRTE LR AEBEF RGN EZFE N X I RFRAIET B ESEFFRERIGE S
N BB BRI RS, L SR S SRR E BN ARl B R G A 1 . @R T ROk 8254k
PR T & FRFRIE R, HAFE SRS, R R, A AR R ERW A £ . B [ERMAER,
H LT A KPR, BEAEA AR B/ RO R LK Bk . OB I 97 i BB J7 LA T A7 i B
NEREZ, B S n B a5t a . OB I ASBARRER D, ARRE™ BB AKX 1T &, i
A R RBOL X AN R AT KL S R BRI AKX & OFK T KRG BB
IR, AR I B R e R PEFE BOL RS T R SRR T & ™ ™ th 2R R & (AL
FRGTHN R B, 5 B AR EE AL R G R A R, AR I O 7 A R AR b A 7™ B4 TR o 2 %
FRFBOWAE B pfe e s , B AR BRI RE TR 0 (5 B R MAnEE R A, RGN A
FRAZ AR ST B RE 158, A R AR E N, PUANR TR et 1 5. @SN T A T fy mT 5k
TRB R I B R A SR T R GG, MRS RE . (BT B T ATt e I 47, 53X 5 HoAg
AR MO, BHOL R BT R ETIRPE R
4 ELSFVHEFHANR HRBATETEFRGERHEE

BERHARN ATLG RGEEA W B WA e, RO AR SRR B35 B R BOS H i v, R
LR MARBGRE ZRREB SRR AETLT REM WL, RYCT B & E R KRB LSRR AT
ZTF RGN RERHE R E E 2R ARBRE SR LA LR H IR AT 2T R AR
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RJEHIZ A AT

R U BITAE B AT R GAE AR R R AL, R R B R KBTS BOR % SE NSt . 1EAES3R
BilEss B SR UL, B 7E RIFAE S INEAEAM Z E R BOm 28 R T 7 A A 2 %, 0 AR TR0 A Y
Ko SLRABFGER, LTI HR T SR A S 2 Ok EHa S R 54, Wik
B35 AT SRR R A R AR AR  E RO 1 @I TR B F R AR A ORI S (Rl
PREPEACTE R, BRI RIRFH IR (KRR IR 73, B A R R AR R ST RE N ) s O 5L it
ERE LR, JR 5 AR, I e & 00 P i [ R % s @3l 4 508, KBRS AT =407 R, L % &
A, BRI IRAK o AL T X A I AR G S R - D& B I FEAR L 38 & SR A AR A TG
IR M & & peRa b 15 @k R A TRl , (R IP I BACR s @& T SEE BRI 5 7 AREAR , it &
B AR @R TR TS e, 54 A HUIEE B Lo

B R SATE R RR B SRRV SRR MBS, FHUR I R RE AN TR E,
LAY A 7 07 SR B A TR il AR RS , B A RAR B . RGT ke A LA ) AVE B I 7™
i N O E AR R GG E 145 AN SR B SR N ERRB ARG G Sk 5 A 7tk SE
EL AR AL RBCR G A R TISE BER KRR T TR, BEAAR iR B 7 M 4544 , 12 FE [N
] B SR A2 4 SR UL, S AR G, RSt N TR s AR U B, 51 R RSB AP 5E 1]
AR , S iR Frae , P AT a2 LR R0 A7 05 3K, Tl BEA T A AR 2 RAF I B Ol S f BB B A B
2570 1) Jor R TR RV ot TR A 1 R AR GV R MRt SR AT Rt , AR IR T 3R, SC B AR S A B R BB o
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