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different agricultural circulation modes with straw utilization
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Abstract: Using emergy evaluation method, this paper compared the emergy efficiency and sustainable development
capability of the different circular agriculture modes in North China. The emergy evaluation on four modes were conducted,
which including wheat-maize cropping system with conventional fertilization (control) , cropping system with crushed straw
(farmland circulation mode ), cropping- feeding ( dairy cattle) system with dung used as fertilizer ( farmland-livestock
mode) , and cropping- feeding- biogas system with biogas slurry used as fertilizer ( farmland-biogas slurry mode). The
results showed that the emergy yield ratios (EYR) of the 4 modes were higher than 1, the emergy yield ratios (EYR) of the
farmland circulation mode, farmland-biogas slurry circulation mode, and farmland-livestock circulation mode, which were
respectively 1.13 times, 54.22%, and 50.2% as much as those of control mode, whereas emergy investment ratios of the
farmland circulation mode, farmland-biogas slurry circulation mode, and farmland-livestock circulation mode were

respectively 80.88% , 4.25 and 5.85 times as much as those of control mode. The environmental loading ratios (ELR) of the
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farmland circulation mode, farmland-biogas slurry circulation mode, and farmland-livestock circulation mode were
respectively 78.95% , 3.71 and 1.76 times as much as those of control mode. The environmental pressure of farmland
circulation mode was the lowest, the farmland-biogas slurry circulation mode was the highest. But the ELRs of 4 modes were
acceptable. The emergy index of product safety of the farmland-livestock circulation mode were —0.015, its safety was the
highest, the products of the control mode had some safety loophole. The farmland circulation mode had the strongest
sustainable potential in 2 planting modes, the farmland-livestock circulation mode had the strongest sustainable potential in
2 comprehensive circulation modes. In conclusion, farmland-livestock mode has the strongest sustainable potential and is an

ideal circular agriculture mode, which should be popularized in the region.

Key Words: circular agriculture; emergy; environmental load ratio; sustainable development capability
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ARG L AR A8 N T S S L A R a5, IR R ) o 2012—2014 47, %R I 2 T AR L 116°
26" A& 37°09", Ak #E kIR S5 S AR S0 T SV R I KB 2 A, AR 12.1—13.1°C 4R REK
it 578.2—623.3 mm B MBI ER PR R SR A/ N B ROK — AR 2R B BF R R AL iR
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Fig.1 Diagram of energy flow in control mode
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Fig.2 Diagram of energy flow in farmland circulation mode
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Fig.3 Diagram of energy flow in farmland-biogas slurry circulation mode
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Fig.4 Diagram of energy flow in farmland-livestock circulation mode
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Table 1 The annual application rates of organic manure and mineral fertilizer for the 4 types of circulation modes

INEZIAL Fertilizer added to wheat FARZNEAT Fertilizer added to maize
o T i
R W AR MR AR g MRAREWRE
b $ Treatments . . JRE Calcium Potassium Calcium Potassium
Maize Biogas Cow Urea
. | Urea(N)  superphosphate  sulfate ) superphosphate sulfate
straw slur manure
i (P) (K) (P) (K)
XA (CK
IR CK) 0 0 0 120 60 75 120 60 75
Control mode
HEFAE L
;&Eﬂﬁﬂﬁkﬁ . 21050 * 0 0 0 15.79 0 120 60 0
Farmland circulation mode
RIBTEAB
Farmland-biogas 0 38340 0 0 46.2 17.87 120 60 75
slurry circulation mode
PRPAEIABEX
Farmland-livestock 0 0 20730 * 0 17.99 12.60 120 60 75

circulation mode
FRFEFF NP K B350 0.57% 0.20% ,0.73% , & /K i 4 65.01% ; I N P K & 43510 0.3% .0.03% 0.15% ;438 NP K & &4 0.58%.0.2% 0.
319% , FKHEN 28.23% ; LA B B A7 kg/hm?

R2 EFRFHRESWTERLCS

Table 2 Index of ecological system emergy analysis

75 FRBRI Fiks
Order number Indices item Formulation
1 Al HHT SR AE(H Renewable emergy flow R
2 AT HT IR AE(E Nonrenewable emergy flow N
3 ANAHE T Tk 4 B fiE Non—renewable industrial energy F
4 W SE (9 7T TE5HT A7 HLGE Renewable organic energy R,
5 Y e Feedback energy in the system R,
6 FEIE A 25 HE(E Chemical fertilizer and pesticide emergy C
7 REAL% 1 Product emergy %
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Frs FEARI Fikst
Order number Indices item Formulation
8 AEME % Emergy yield ratio EYR=Y/(F+R,)
9 REMH L% Emergy investment ratio EIR=(F+R,)/(R+N)
10 B 712 % Environmental loading ratio ELR=(F+N)/(R+R,)
11 FETREME M T B PR FR Emergy index of product safety EIPS=-C/(F+R,)
12 58L& AR EL Emergy—based sustainability index ESI=EYR/ELR

AW EEIT LU T RR(E AR br .

(1) BEE= R (EYR) ¢ RBE)™ H R M i R G0 X &5 sk /N R G A =R 1815, E R R S
PR S B B AR A B R . RSB RSE EYR (BT, RS0 P2 R bl vy, BB X354 7,
ik

EYR= R4 HAEE Y/ 2P RARAREE (F+R,)

(2) BEMEA PR (EIR)  BEMER PRSI AR RE M R REE 5 CERRE L, Bt ast LR

JERIREE 0 B B (AR bR . AR R R G 0% & R FR I IR TR IR BE AR 55, ik =0
EIR = 03¢ RS REME (F+R, ) /BRI JCE2RE(A (R+N)

(3) B 8% (ELR) (38 % R A RGEHISERE(E 5 RG0S 0 58T 45 08 5 BB A5 =2 RS DL 3R 48 B8
IS TRIRAE(E . — Ol UL, A TR/, RO AR RGBT R T )N, kR TR, Rk
WO

ELR = 2 A0 E B REE & (F+N) / R4 0] B RE(ELAE (R+R,)

(4) FETREMER ™ i 2 PERE AR (EIPS) Y BUAE R TIEAh R R 7= i e bk, i SO AL A 7= R it
FHALRE AR 25 R RE(E (C) A2 BE U BEMA 2 L B S0, O (B R d5c e 4, (BB, DA = fh (0 2 kil 2%, -1 o4
A4, RIKAN .

EIPS= —[fLHE KZGREMH (C)/ BFF RUmAEM (F+R,) ]

(5) THELE R JRAGE(ES]) ¢ RBIE NI REEL L RIETR & RGO RE(E ™ R 5B AR LA, (FIEA R
ESI {HAK, W2 & AR TG , 2 1<ESI<10 B, R R G0 5 A 16 1 B R B 1,4 ESI> 10 B RS
Kk, M ESI<1 B BT RS, £ikAh.

ESI=%HEft 7 % EYR/H B 4% ELR
1.3 B Hr

TR R RAR /N K JNEERERT  FORFEFE A0 A3 TRV A, 8 L S e A 5 BEoRhl 4

P IEARATRE AR S R G RRIE AT IO IR LA H5H |, BEAE G TR 25 M 5 Sk

2 ERE5S

2.1 REEHA ST

4 FAS[R) R 0 e 1A A FR G HE I 0 L3R 3—3R 6, RE{ELf A ELAE AT THRT BE U AN AT R B IR AT TR
Tl 4t Bl BEFN AT ST A AILRE ; RE (A0 HH oA R G0 B A

MFE 3—F 6 FATLIE X R (CK) A G PR A T A BRASE 2R A U0 R85 =X 10 R (4R A 43
1 1.68x10" Sej/a 1.55x10" Sej/a .3.89x10" Sej/a 1.31x10'°Sej/a , Xif BEAR 2 F1 4 A B4R = A 48 A HB#
IR HAHZEAS K, 7 AR TR AT PR 2RI AR BRSS9 1)J2 x HRAS S AR 2.32 51T 7.8 3%, ik S BB S A VB e
AR A B SR R G, LA T R BR B (ERR A T ih B A S AR B IR A A VA A b g i R4 | i il
S APAEARIAGA A HEA ALy K REAE P a] SRR R N AT R R BEUR AN AT R T A B B R T
FHLEE 5 SRR F ), % B R4 51 59.29% 0.3% .27.02% . 13.21% , 48 G AR 20 50 64.26% |
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0.32% 22.78% 12.65% , L IBAFIER 23 51 K 25.6% 0.13% .58.35% 15.89% , 4 WA FA AL 23 51 Jy 20% 0.
1% 40.08% ,39.77% ., % HEASE 2 e ARG AR 2 ml B 30 e 450 A P R M8 o5 1) L M) e, B A1 2 2
{E, BRI 1% BEASE 2 A A1 BRSO BRI 198 AR T K 5 A A A =X b A R T e Ml el B e R AT B3 A L
REIT (5 HCAGIRE AR AH 25 HL g5 , AR VRGPS 32 B WA 5K () AN ] B Tl %l B RE (R B8 A, T R 0 B 88 =X B
WEEATT T B Tl S Bhfe , AR T4 28 S A HUE W BeE R A

£3 EAEELETHREXEESN

Table 3 Emergy analysis table of control mode based on conventional fertilization treatment

, - A/
FAE=N b ¥ FAN=R =32
s g PRRRIHRRRIRED ppene  mivsew e
. Energy conversion Energy or .

Resource Quantity fact eial 1 Transformity Emergy Of the total

actor material ow input/oulpul
REMEHIA Energy input
A %5 Renewable resources(R)
KPHERSTAE Sunlight 980 m? 1.74x107 J/m?>  1.71x10'°J 1[19] 1.71x10'°
MfE Wind 980 m? 1.36x10° J/m?>  1.33x10%] 1496 Sej/J[ 1] 1.99x10"
WK Ab2%HE Rain( chemical ) 980 m? 2.38x10° J/m? 2.33x10°J 4.28x10%Sej/J[ 1] 9.96x10™ 59.29
Ti7K #4HE Rain (geopotential ) 980 m? 1.24x10° J/m? 1.22x10%] 1.69%x10%Sej/J[ 20] 2.06x10"2
/I Sub-total 9.96x10'* 59.29
AT B %I Non-renewable resources (N)
FEZTK Soil loss 980 m? 8.16x10*]/m> 8.0x107] 6.25x10%Sej/J[ 1] 5.0x10'2 0.3
AN H Tl %6 B e Non-renewable industrial energy(F)
FUIE Nitrogen in fertilizer 23.52 kg 6.38x10'%Sej/kg[ 20] 1.5x10" 8.93
WAL Phosphorus in fertilizer 11.76 kg 6.55%10'%Sej/kg[ 20] 7.7x10"3 4.58
HHHE Potash in fertilizer 14.7 kg 2.92x10"2Sej/kg[ 20] 4.29x10" 2.55
HL Machine 19.21 $ 9.45x102Sej/ $ [23]  1.82x10™ 10.83
R Pesticide 100 kg 2.52x10'%Sej/kg[ 24] 2.52x10"2 0.15
/N Sub-total 4.54x10™ 27.02
3K (9 0] BB A HLAE Renewable organic energy(R )
35311 Labor 4 A 1.05x107)/ A 4.2x107) 1.24x10%Sej/J[ 1] 5.21x10" 3.1
FibF Seeds 18.01 $§ 9.45x10"2 Sej/ § [ 24] 1.7x10'* 10.12
/N Sub-total 2.22x10™ 13.21
A1t Total 1.68x10%
REfE4 ) Product emergy(Y)
Tk Maize 902.36 kg 1.65x107)/kg 1.49%10'°]
/NF Wheat 638.62 kg 1.33x107)/kg 8.49x10°)
FOKFEFF Maize straw 2940 kg 1.05x10°]/kg 3.09x10°)
AEfEH Emergy 1.68x10'%Sej/a

x4 EXAEBFAHBITIHLETRABRMEREEST
Table 4 Emergy analysis of farmland circulation mode based on straw crushing returning
RERIAEE L, . KA/

o EERH @p s e o
el K Energy Enerey or (R REME/ (Sej/a) K%
Resource Quantity conversion \ gl flow Transformity Emergy Of the total

factor materat fow input/output
REfE4H A Energy input
] HH 95 IR Renewable resources(R)
KR STHE Sunlight 980 m? 1.74x107 J/m>  1.71x10'] 1 1.71x10'°
A HE Wind 980 m? 1.36x10° J/m?>  1.33x10%] 1496 Sej/] 1.99x10"
MK AL Rain( chemical ) 980 m? 2.38x10° J/m*  2.33x10°) 4.28x10%Sej/] 9.96x10™ 64.26
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b L ) LA

e Wit Mgﬁjﬂﬁ RADRED  goimeme i/ (sei/a) i
Resource Quantity conversion Enel'rgy f)r Transformity Emergy Of the total

factor material flow input/output
Ti7K#4HE Rain (geopotential ) 980 m? 1.24x10° J/m?  1.22x10%] 1.69%10%Sej/J 2.06x10"2
/Nt Sub-total 9.96x10' 64.26
JRATEE %5 Non-renewable resources (N)
F LR Soil loss 980 m? 8.16x10%]/m? 8.0x107J 6.25%10%Sej/J 5.0x10"2 0.32
AT Tl A B € Non-renewable industrial energy(F)
R Nitrogen in fertilizer 11.76 kg 6.38x10'%Sej/ kg 7.5x10" 4.84
T#HE Phosphorus in fertilizer 7.43 kg 6.55%10"%Sej/kg 4.87x10" 3.14
1T Potash in fertilizer 0 2.92x10'2Sej/kg 0 0
HUIK Machine 24.01 $ 9.45%10'% Sej/ $ 2.27x10™ 14.65
2 Pesticide 100 kg 2.52x10'%Sej/ kg 2.52x10"2 0.16
/NIt Sub-total 3.53x10' 2278
WS 1 ] BB A HLBE Renewable organic energy(R,)
538)1JJ Labor 2 A 1.05x107)/ A\ 2.1x107) 1.24x10%Sej/] 2.6x101 1.68
FiF Seeds 18.01 § 9.45x10" Sej/ § 1.7x10™ 10.97
/NIt Sub-total 1.96x10'* 12.65
A3 Total 1.55x10%
BEfEH L Product emergy(Y)
FK Maize 946.1 kg 1.65x107]/kg 1.56x10'°)
/N# Wheat 683.34 kg 1.33x107J/kg 9.08x10°J
T KFEFT Maize straw 1400 kg 1.05x10%)/kg 1.47x10°%]
fEE Emergy 1.55%10'%Sej/a

F5 BRIEHALETRBEFEREBE DT
Table 5 Emergy analysis of farmland-biogas slurry circulation mode based on biogas slurry returning
[S-N=R ) B E‘ A|~ /

%l it Mgi;ijﬂﬁ ERRDRED g (s porii
Resource Quantity conversion eTeY or Transformity Emergy Of the total

factor material flow input/output
REfEHIA Energy input
A HT TR Renewable resources( R)
KB4 ST RE Sunlight 980 m? 1.74x107 J/m?  1.71x10'° ] 1 1.71x10'°
REE Wind 980 m? 1.36x10° J/m?>  1.33x10%] 1496 Sej/J 1.99x10""!
Wi 7k fk2 € Rain ( chemical ) 980 m>  2.38x10°)/m?  2.33x10%] 4.28x10°Sej/] 9.96x10" 25.6
THi7K 6 Rain (geopotential ) 980 m? 1.24x10° J/m®>  1.22x10%] 1.69%10*Sej/J 2.06x10"2
/i Sub-total 9.96x10' 25.6
A HH P IE Non-renewable resources(N)
F A Soil loss 980 m? 8.16x10*]/m* 8.0x107J 6.25%10*Sej/J 5.0x10"2 0.13
AT H T AV 4B AE Non-renewable industrial energy (F)
fﬁ?&gﬁﬁmu‘ . 200 $ 9.45x10'%Sej/ $ [ 24] 1.89x10' 48.59
The biogas construction and maintenance
B Machine 21.61 $ 9.45x10" Sej/ $ 2.04x10™ 5.24
S Nitrogen in fertilizer 11.76 kg 6.38x10'2Sej/ kg 7.5%10" 1.93
WAL Phosphorus in fertilizer 10.41 kg 6.55%10"2Sej/ kg 6.82x10" 175
HIHE Potash in fertilizer 9.10 kg 2.92x10"2Sej/kg 2.66x10" 0.68
2] Pesticide 100 kg 2.52x10"Sej/kg 2.52x10"2 0.06
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b L ) LA
e Wit Mgﬁjﬂﬁ RADRED  goimeme i/ (sei/a) i
Resource Quantity conversion Enel'rgy f)r Transformity Emergy Of the total

factor material flow input/output
/N Sub-total 2.27x10" 58.35
W9 S 7] B8 A HLBE Renewable organic energy(R,)
FF Seeds 18.01 § 9.45x10" Sej/ $ 1.7x10* 4.37
9580177 Labor 5A 1.05x107J/ A 5.25%107) 1.24x10%Sej/J 6.51x10"3 1.67
HF Mushroom seeds 40.52 $ 9.45x10"2 Sej/ § [ 24] 3.83x10' 9.85
/N Sub-total 6.18x10' 15.89
A Total 3.89x10"
fEfE4A th Product emergy(Y)
FK Maize 924.86 kg 1.65x107)/kg  1.53x10")
/NZE Wheat 694 kg 1.33x107)/kg 9.23x10%]
A Biogas 650 m* 3.12x107)/m*  2.23x10'0)
TR Biogas slurry 42000 kg 5.6x10°]/kg 2.35%10'%]
fiEfd Emergy 3.89%10"Sej/a
£ 6 HHLTHEALETREBEHREREEEH T
Table 6 Emergy analysis of farmland-livestock circulation mode based on organic fertilizer returning

g L ) LA
e Wit H@E*iijﬂﬁ RADRED  goimeme i/ (sei/a) i
Resource Quantity conversion Enerey or Transformity Emergy Of the total

factor material flow input/output

A EH % U5 Renewable resources(R)
KP4 STRE Sunlight 2580 m>  1.74x107 J/m?>  4.49x10'°] 1 4.49x10'0
HHE Wind 2580 m?  1.36x10° J/m*  3.51x10%] 1496 Sej/J 5.25x10"!
MK AL24HE Rain( chemical ) 2580 m>  2.38x10°)/m>  6.14x10%) 4.28%10°Sej/J 2.62x10' 20
7K %8 Rain ( geopotential ) 2580 m>  1.24x10° J/m? 3.2x10%] 1.69x10%Sej/J 5.41x10'?
/NIt Sub-total 2.62x10'3 20
RA] % Non—renewable resources(N)
F A Soil loss 2580 m>  8.16x10%)/m? 2.11x10%] 6.25%10%Sej/J 1.32x10" 0.1
NA B Toll 4 B E Non—renewable industrial energy(F)
#H 3 Building 500 $ 9.45x10'% Sej/ $ [24] 4.73x10" 36.11
B /] Electricity 10§ 9.45x10"%Sej/ $ [24] 9.45x10" 0.72
HUIK Machine 28.81 § 9.45x10'2 Sej/ § 2.72x10™ 2.08
ZUIE Nitrogen in fertilizer 11.76kg 6.38x10'%Sej/kg 7.5x10" 0.57
AL Phosphorus in fertilizer 7.64 kg 6.55%10'%Sej/ kg 5x1013 0.38
HIMIE Potash in fertilizer 8.58 kg 2.92x10"Sej/ kg 2.51x10" 0.019
K2 Pesticide 100 kg 2.52%10'%ej/kg 2.52x1012
/NI Sub-total 5.25%x10" 40.08
WS ] A HLAE Renewable organic energy (R )
Fi T Seeds 18.01 § 9.45x10'? Sej/ § 1.7x10™ 13
5580177 Labor 6 A 1.05x107)/ A\ 6.3x107] 1.24x10%Sej/] 7.81x10" 0.6
FETRE Concentrate feed 800kg 6.08x10'Sej/kg[ 1] 4.86x10'3 37.1
¥ Grass 100 kg 1.47x107)/kg 1.47x10°] 4.98x10%Sej/J[ 1] 7.32x10" 0.56
JK Water 1.5x10%g  4.94x10°]/kg 7.41x107] 4.28x10Sej/J[ 1] 3.17x10" 0.24
/N Sub-total 5.21x10" 39.77
&1 Total 1.31x10'0
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=R ) 4 g
REREIR . H R
W o Hﬁfﬁ*ﬂ%lﬁ{ﬁ@ o i el b 2 o M EA L o
B B Energy EAFKiZ/ES REfE/ (Sej/a) pst il
K " Energy or i
Resource Quantity conversion A Transformity Emergy Of the total
material flow i .
factor input/output

REfES ) Product emergy (Y)

EK Maize 961.95kg  1.65x107)/kg  1.59x10'%)
/NFZ Wheat 74043 kg 1.33x107)/kg 9.85x10°]
A4 Milk 4000 kg 2.56x10% kg 1.02x10'%)
42 Cow manure 3850 kg 4.18x10% kg~ 1.61x10'%
REfE Emergy 1.31x10"%Sej/a

RIEREE IS A TP RS, RENTRIEFAALL, R ST REREER A, BT LI B
F G A TR ARSI A P07 S 455 X 1 BB (L5 11 0 31 R 1.68 %10 Sej/a 1.55% 10" Sej/a . 3.89x 10"
Sej/a 1.31x10'""Sej/a, 4 FHEIIECIA BB ™ ik ATy, X BEB S th A /N | TR R A T 5 A
TR VA A R TR B H 3RS A 0 VR AR R BE LR ] B AR FH v 5 A S0AE PRS2 b 7= s 1
A7 B R A I 2R Ak 2, IR v 7 A K AR 3 A5 IR S 2 AR S R R el )4 L e
2.2 FERBEIENS LA S 5T

M 7 HE 4 B ESIEAR RGEREREIE ™ 1R KT 1,4 M ARIBARBEARE D EYR 43 512X
HEAR U 1.13 15 .54.22% F1 50.2% , BB A FAG PR X BB A1 0K 22 5 1 oAl 3 OGS v B ™
R BRI = SR A RORE &, R BRI LU ShsE ), AR R IB IR PIEA B EIR 43 51
JENT R ECAY 80.88% 4.25 1511 5.85 4%, U WA AR ARG IR 3 ) 20 0% & SRR B F v . A% HH AR VA FRIAR LG B A
KA ELR 43 51E XS BB 78.95% (3.71 F5H 1.76 45, 4 AR BB BREE (14 i g fe/ s AR TR B BRSO B
B B K — 28 4 P A R R AR nT 323G Y . SR T REAE )™ i & 2 PEFR AR (EIPS ) 46 55
T ARG e i B A e B0 B BT 0, 7 R e GBS 0, 7 i AL, AR BUIE PR
= SRR R N -0.015 , S 1 0, F ™ it 22 M2 d e 1), T BB X 1) 7 S A7 A — i I 2 R
BB R R AT RELE & AR B K, R T AR SR () P RS & SR RE T, AR TR IR P 2 0 AT RS K SR 4
BUNT 1, BEIIZAE P T 2 AR K AR = b o A B 2R B HR bl T 0 B AR X 52 B0 AR
AR PAE B T ARG

®7 ARBEAEXTESBRRFERETNIERLR

Table 7 Comparison table of the emergy indicators of different circulation modes

RE{EFE PR Emergy indicators
LT REMELAY ™ dh

Ab B 2

BEAR P LR W% SRS =St =
o CTTCE S T T S
EYR EIR ELR EIPS ESI
X} B (CK) Control mode 2.49 0.68 0.38 -0.4 6.55
A HEIEF Farmland circulation mode 2.82 0.55 0.3 -0.23 9.4
T AR
;&(”ﬂaﬂ%ﬂ‘ . . 1.35 2.89 1.41 -0.06 0.96
Farmland-biogas slurry circulation mode
G A
BRI 1.25 3.98 0.67 -0.015 1.87

Farmland-livestock circulation mode
EYR. fiE{E= & Emergy yield ratio; EIR . fig{H % % Emergy investment ratio; ELR ; 3735 71 % % Environmental loading ratio; EIPS ; % FHE(HAY
FE R SRR Emergy index of product safety ; ESI: A] FF4E & B 4L Emersy—based sustainability index

T IE FH ARS8 o - AT HILBT 3% &, 30 SN0 00, A7 Bl 1 MR A (T3 SR 120 ok B S OR A F
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15 14 Xk A REAPR PR B REMERCR A5 22 K e fiE 11

TP R BT ASEA AR IR, EE R 48 3257 il — = KR/ 7 B A I PRy 0 IR DA RS AT
i FHVRT LS 0 L 5% 03, it S B AR IR, B vos A WL 35 d DD BRI , B s A1 i R BT, i LA
DAL R REHT, S8 00 MRS AT BT, ik D BRI TG 5 ol 0 B ORI A R PR AR X AR HH P A6
U — X PRI AN BE N M B3 5 22 0 A SRR M AAR . AR TR B AR M R R 2y
o) A PRI U B R GE AR AR IR REAUR I SRR R GE, IR CHAT R 45 54 06 30 A RE (L
Bt | BEAE 803 M FORFEFT , 580 R HATHLAE , A B 7 A BRI T 0 28 2655 B e ) AR AL S 5t
FIRH RGP s E RGN TR B RE R | & IR PR AT REAS BIILAL , 5 1 R GE R0 RE(EAAS A
N RFEE A JEAE ) . Bastinanoni 45 ¢ H3H 5 R A — A 37 h T 2R 8 N E I 4 A R AR M RN LA (A L
HE , i R GE B BRI AR BT FRARR , 1 RE (™ Y A B vy, PR B R 8 N B ) BE (RLI A R T4 B D RGT Y RE (AL
wBIME . WFSECZERT, a] ST AR IR A A7 S8R 5 AR 2B 77 A 3 BB IR R, 2 2B 7 S B A I S it
P R PR S S AP A A 7 S e 3 R T R 2 3655 RO A 7 v R R S B (8 R A
KIGFIH R B 055525 F5 A SCRTRT 9 795 430 % BRVL = A =K i 14 3 Al il A 28 TR A ik
17T RGEMT RG2S RER A TIIA T &0, 85 7RG MEEE AR Ml Jp2edk . A 3C
AHAGIIBECRE(ED™ R BRI HER SRR 7 b PR M ] 1582 K e AE AR 20 T AT R,
BORAERAE R GUHEAN E A T W54 IRA0 3205 T RGEIER G R M T Fr2etk , 5 BB T4 R —2, &iA
TP REE AT RCHLRE A FAEL A H A T35 S5 AT HLAS Stk , il 2R S8 I RE I AP AL 5 B 0 ) DA 5
HEASHE, TE R IR LR BI 2 MR S5 2 B ALa: Y, (R P IR B AE IO b il TR R
F il 29 FRER  TARAR  AEDP 3 AR o S5 DR, S0 1A AT B LA D SR R I A TR, REED™ HH R A
XHEA, PIHFEE K ERE ST ANGR o DAL R ISR BBORH O, B DG BRSO SR AN TR B B 4 98, SO R U A
HRTE TR BE DR AT H 09 A R, (VR AR PR BRI, D IS HR AT IR AL 2 IR 55 . ARAIE IR AR AR
WS RGH  AERIR A TR =45 Ak, e AR Al R b, 8 T - sh iy 45 Gk ok 1l
Wy JEUAIE B E F 1) FH B 1] 5 B SRR IR P S R R 22 B A A R GE ) AR ER , =2 00 5 i 7 s AR Aol i v
IR RN 3 22 TR AE AR AR SR L) 24 14 78 3% T e AL i 72 | R ORAE L P rh 25 T RE X
— R R RE R  (HAREAEHERUT YL 7 R, SEATAR A & RERS [ 37 0 R IRTE L A S R G R B T
FIL, LA B ATR 28 0 AR S AR AR PR P R IR R G 1 AR A KRR SR, R R
VRS AUAL R [0l B R T b | AR T AR 7 A, il 1 4k 2 W SR RE(EL A B, FLRB(E 7™ ) AR AR I PR 2 i
90.4% , M H i F2 e R BE T RACTH G AU 1.95 475, DN A U B0 10077 i T 73 5 4 T BECa, A JR vk I B
Ko RIa B BEFE R, RSV A AU AR 3 LU R A2 581 5 B A 7 ™ i 22 e, iR e
FIA 245 (A Tt ARy h BRI F W, 7™ i 1) 28 e PEREAR X AR SO RS 4 R — 2, DAt 2 /b
PERE A, e o R AT HUIE A5 2 GO NEAHAHE T BEHT WA A2 S A R A H AR, A OO 3R A A T it 7 44
M % 57 2 it AR SRR ™ M BESE AP BOR S5 J5 Al R A IR RE ) T ot 25 1 Bl AR MO #R A 57
A3l DX ) S RV T S B R B, FRAT T EE AT 2 M ) S i L, 75K 1 R AR A PR A TR, AR SR A T 11
WAL B RS FT A IR UG ] R i A
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