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Life Cycle Assessment of Large-scale Breeding of Broilers: A Case Study of a Chicken Farm in Shandong Province
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Abstract

process. [ Method ] LCA method was applied to analyze the environmental impact of large-scale broiler farms in the stages of fertilizer produc-

(College of Geography and Environment, Shandong Normal University, Jinan,Shandong 250358)
[ Objective ] The research aimed to study the environmental impact of Chinese broilers large-scale breeding in the production

tion, crop cultivation , feed processing and broiler raising. [ Result]The main factors of global warming were CO, and N,0, the main contribu-
tions were fertilizer production and planting stage. The main factors of environmental acidification were NH; and NO,, the main source of NH,
was fertilizer production and cultivation and manure treatment stage. The main pollution factor of water eutrophication was NH;. In the whole
process, the main environmental pollution stages were fertilizer production and planting, broiler raising and excrement disposal. The main
types of environmental impact were acidification (78.8% ) , followed by global warming (12. 8% ). The results were compared with those of Si-
maPro software finding intercommunity between two. [ Conclusion ] The broiler feeding stage and environmental acidification can be used as tar-

gets for reducing environmental impact.

Key words

B A SR R R MR R E R SR 1996—2015
ERMREE N REITHEIE T, KB E RIS, KR
JE2 100%" " 3T TLAE [ AR 77 A AR AR Ak 1 s TE R,
BHBERT A ORE RIS K ER K, 2015 AR M
4k 2000 4F LK T s 5 A1, 4K T 0 25473 6 ik 140 42567,
AT L1 AR B SR A S TR AT, AR 1) 1R 3% B 3 A HE v
5.5 kg, Forb S Al 1.023% , S Sl 0.413% ), #i
HA 2015 AR (1%l 39 A H A2 ik 90. 44 42 12 14,2015 4F 7
NYZEE =50 4 974. 2 FJ7 v, S HER 5l 50. 886 J7 t, &
FHEE N 20.543 J7 to AESHIEEA A = R 175 9, XK
RO ) JKCEEFRL) A CERBHL) 155

Ay P U ERBE TS Ye— B4 32 AR, A ARl i 2
IS (LCA) T 20 40 90 4EARIT LA 7E RS T R,
R — 26 5] 52 75 [] i 350 TF & LCA 78 4% b 75 i B9 Bk ¢,
Brentrup 25" F| i LCA 75 ¥ 3 Wi /N2 A2 7 2 55 vh U it
it PR (0 500 ; Hospido 257 32 Fi] LCA BF5E PH BE 445 24 4 7=
(BRI S0 5 Thomassen 28 132 J1] LCA ®F5E 17 22 0325 514
PR 5 Van 45" 5 Tk G54 73 il LCA, [ AP
FE AR E LCA 40 i N AR At 7 ik 2 50, o vp [ I R A
b LCA BIF 5% 4 75 SN SR B0k X 3615 A 0 2R 7 i
LCA™™ 5 F oK i LCA™ ;3 4 9 LCA™ 5 1A 4F % 5 11
LCA'™ | 45 5 XS UL SRR LCA AR SEWFE (A S 55

HETHE LAAAANXEERB (ISBJJI0S) ;BR AARMFLLE
L+ B (41371517) ,
FF4(1994—), B, L RiFda A, RMEFE A, AR G A
RBEMR) 5 E, o« B, SRR, A FIF, A
FERBAX S EELRR,

2018-06-21

EER-N

WimBEH

Broiler large-scale breeding;Life cycle assessment; Environmental impact analysis ; SimaPro software

FE ARG B 5237, XS 55 A e 4 3% SR B AmDB G 1 B A IX
S SE RN E T R, 1 N. Pelletier' ™ &, Z 5 £ E A
RN AT I A= A PP, O 96 1 2 8l T 4 2 0 Jre 4
Hh s S, 56 E 35 7 X FRAE RS Uy T 5 v EAEAE
2257, I 2 BE R ] RS B SRR 191 A T HABIESR .

PRI R FR B 45 15 Y ) AN BRI T AN AL 3L 36 18 320
(K R TG e A S PR RS SR i R G A
A SESATPEAY , R B PR RS SR A et R il FE AR e AR R
1R PR 52 W LA R PR 747, O ) Y PR RS 3 B 9 B 1) P45 K
N5 HTAE R Simapro BTSSR UL, EDET AT
W, TR R A 0 R Rk K R AR AR A s S HOR
o
1 #ERERE
L1 R®&gaR DULZRKE RS FRGEY h H AR, X XS RS
A FEF AT LR LY, 1 e RGh A (KD . A
KPS LE P 1 RGeSV E W R (ALAEAE 7 R AR
SRR ) EoRAA P AR T ARz L P XS AR R A2
AEFEAE N A A PR R L PRIXS A 7 Y S e R R
N IIRE AN 1 kg R
1.2 &G EHTNEEEE
L2.1 fEYME. (A B TS S H i RS 055
A BIF T, AL AR 7 5 R R CO NO, (SO, €O, Y
HEw

F ARG R ELRIAE R T 50 B B , M=o [y B A XS Y e e
JORHER K R BERR AT A R A A AR R S 4R
T HERMY S 1 KRN SR AR RIS B B 2445 1K
ARG RIRE B, K ERMFE A ], 2 A5 e 2



46 £ 31

FREBE RSB IR E 69 £ A B B 49

e

[t ]

B CH,
I

Z#E7] || |

Bk

E1 R&HA
Fig.1 System boundaries
PRRE AL , JEL b 75 e 22 L 5 0 24 7= BBl A5 e
OB TEi A A0 TE AL FH P BB T5 e AR A 5
A5, Had #22% & CO NO, SO, .CO, MM &

5 P iRLARE P i Ry LLAR , 65 K AR S e 300 ) 4 A A 45
AAHECR R a5 A WRTS . Tok R EIAE
TRk R EAOAE ) o R RIR AE  A
R T JeHER R SR F EISMATE KRS, 2B, BT
P TR P A A AE R A Y HE S, R 2% it FH 2
JEXFIREE BIFEMA TR FRAR A ], N,0 \NO, NO, HER & (5
FUE AR 4. 9% 5. 3% 6. 5%, R 1 hm® 19 K NH,
HEsC R 3. 0kg ™ o AR AL, N, O HE i 5 U8
[ 1.25% , F 1 kg (RS NH, Heff i 2.9 ¢, Ak 1 hm?
K NO, R 3.5 kg™
1.2.2 SRV, SRAR T BB B SORE N R S R T T A
HR R R 7 A Y S R R R A, R R I
TR A TR 80% Y AR R B A
77 1 kg SAMHAEBR A 0. 0591 g, HETi SO, 1. 412 kg, CO,
176. 550 g NO, 0. 636 g, KE LM T AR R
R LB ) 649% , T Y BR BT S H o R R A HH Y
36%" " TR 1 kg TORIAE i R IS RERRAE 0. 014 78 ke,
YU HE R 0. 627 6 ¢ SO, . 78.74 g CO, 0. 283 g NO,
(1 kg FRAEBERVE S 29.27 M),

1.2.3  fakhm o ARebin T 5 Bt E B IHFE L AR, SEHb 2
S5 A A FEHL BE 28. 5 (kW - h)/t, Falebin it #E v
HLURERYTS Y HERL R BOKR A 2K 1 4245 BT IE  IRAB IS
HAx, B FAL% & CO NO, (SO, ,CO, fHERT R

1.2.4  fakligk, AL B 4 s i AR R
FFEF A Rks i, SEPRiAE T Bk B OE kg, A
1 kg XA FRag B B Ur 7= A (R PSR S2 AR /N, 9T LAAT R R R
EFENG I 2 0 5, i M E S 160 km, £ #% (& €O, .CO,
S0, NO, KyHER ™ . 5y HEO A

M=(L-m)/n (1)
K, M hEE3% 1 kg R = A2 V5 Yo W &5 L N A s
FRE RS sm RGP A i R

1.2.5  RXOTEFR, PRSTEFR G B ) 2R R 15 et 32 22
Gy R RIRG B B RHAD IR AE . ARSI HRE O, A A 5
BOBARAS AR R 42 ds Tk A o I e e Sk
IEHEE B R 160 km; B HAGTHAEA R 4.5 kg /A HE 2 kg, (1A
R T0% ; K 5 SRR 1 58. 6%, TH1 27. 5%, TTHE A —
SRR H A 25 R 30, T FE oK 2. 637 kg ELHA 1. 238 kg, K
SR AR TR BRI 80% I RE R F 1. 548 kg, AR
1 kg X% I FEGRVRL 3. 21 kg (HL il #E £ oK 1.8 kg K&
1.1kg),

T e R v ) MR BOZ VR OK S A e 2R SR A
SHG FL 75 R 2 H 43 B 0.13,0.22 8T LA
0.64 50/ (kW - h) JEH L 600 S0/t TH3H HEFH 1 kg X5 1A
X oK K B SR AE AT B 1. 88 kg 1. 10 kg,
0.15 kW - h.0.26 kg, FEAGAE 7= i A5 o ) 08 H A 7= D gk e
(75 Y R B0k H AR B .

Mg Coufal 2 {UBFFE AT 1,1 000 ke AN 7F il F2aod i
ol 2 SR 1 kg N,O (11 kg NH, il 1 kg CH, 115
19 1 kg A RLERFRL R0 10 25 S HERC 1. 43 g N,0.,15.70 g
NH, .1.43 g CH, .

1.2.6 ZREALH, FETBUMRSEEM L2 R 2 (IPCC)
LR AL AEXSFAF LT AR ) N, O BHECR: 5 &
RHERCR Y 0. 1% , WS4 % H i) NH, FHHERC) NO i
A 40% , XS S PR & Y NH, 15 OB A
30. 4% , MHERL Y NO, S 5 B 9. 6% . WK Berh
FHAY F RN 0.1 ke/a, A ST AL 1.023% Y, ZEfH
AbEBY B, CH, MHERC R ¥R 15~25 °C) R
PR A i JEL B DY HE R 25 72 4 0. 02 kg CH, o &5 G137
W BB T ITAE 1 kg XS PR 7RSS0 A BRI B 1475 Y HE R

1.3 MMEFmWITHE

L3.1 H5Efb. PefRiarfbrh 3 M plp e 1"
P A5 R MR 28 TR R HS e 0 I 224 i R 50, 485 5 T B W 4
HRFEAREE TR AR

EP=A,,. XB,,, (2)
K EP SR EAL R W VAR o oI5 B FP 2856 A7 By
Beso NIREERZMZEAL A SN Y i R B s Y HER R
1.3.2 Fpififb. bruefefs 2 4 HIY: — 58 e — 4138
SE RV (EAR N 2 R VA, 2R L A T Y %ot 22 5 i)
Dy 2R BTN s & X N — 2 M A S 5E S . A
MR AR:

R,=EP xS, (3)
ARy A X FhIREE R bR AL 45 5 EP o 5 X FhIf
BEsg MR EALEE R3S 1) oA 2001 4 Hp [ FREERZ M prafe A Y
FHE . 10 S HE AT

S((,l) = EP(UI)/POPM) (4)
L EP o S 2001 47 H [ L 1 38 55 52 VS POP o,
2001 AEHEA T,

1.3.3 AL, BG4 R 0 28 & e R TR
[ENSE R ERST 71 v G [ERE =) 1 67 R = NSNS W



50 AR AL

2018 £

W=Rxw (5)
%, W IACEUE s R BRI EUE ;00 AR (H
2 GRE5HWH

HRAEE T4l o A A E I IR E SR EE
FiAb BRACAE RIZI I BRI R 43T 2
2.1 HHEK
2.1.1 ERRAEEEWES . AR Q)TN B4
BRASBEZ VS, S5 R R B 2) A A TR v, 4 ks
Tt W) V5 7 T 5T TR A R 1) 2 A A R AR B B, B
1 852.04 g(CO,)eq/kg, i B 65. 9% ; 55 1) & XS 1] 7%
B, BB 674.37 g(CO, ) eq/kg, 5 BT 1Y 24%, 520042
BRASIE ) E BT YL T N,0 H1 CO, , 2391 5 i = Sk
56% A41% ., CO, IR FILAE A= ;= 5 MAE R By, N,0 EZR
TETVE AR, JR AR R P AR A 7= S HE O 2 i T
SR T PR RS R 3 B B 2 1 B A e R v L AR Y HE
T T LR A

2 000
2
Fi
21500
o
o
%@31000
I
g
W3 50
a&
2
E OC.‘ — g [=1h) o0 s o
g 28 MEE RS wg o HME ﬁjé
_ - mphiy = 1% NER = '
S e i ¢ = So et H
b} \_é ‘“’\%a <« 5 '@E "*\\—4 =
s 7 - 8
Ll—i) (= m ==

A X Production stage
2 ABEREFMEESHRTEEE

Fig. 2  Global warming potential of each broiler production

stage
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Fig.3 Acidification potential of each broiler production stage
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Fig.4 Eutrophication potential of each broiler production stage

®1 RELEE

Table 1 Standardized values
FRIEALEE FrfEAb R
PRI . Characterized Standardized
225 A Influence type arj:ilf:ze anvﬁielze

x10°* x10®
LFRAERE Global warming 344 154.00 40. 00
IEEfZ AL Environmental acidification 9 089. 50 252.49
& B 344k Eutrophication 1 761.56 28. 88

MR AT LLE AR SRS Rk, oy 252. 49% 107
HYCRAERAEWE , g 40. 00 10° 52 PR 258 175 Y 500 114 b
DX, ] IRSEERRA 7 1) AT 24038 2 P 55

A RS IURAL IR A5 B Bebm 1AL B (E AL R S T
TSI AR ILAR 20 ARSARIR ARl 2E il
Ak U SRR A BT 3 B BE s 78 PR R M 5 ™ EL Y
PEERRALH , B ARSI SR AR (AR B i =
2.3 hOAR 2 SCHRS SIREE AR L
B BRI (3 2) T B BOmA S R W2 3. A



46 £ 31

FREBE RSB IR E 69 £ A B B

51

XA i RS B PR B B B s (EL) Oy 74. 34 10°, VR4 Ffdg
ki 38. 8% , ARG IRI 32 (5 36. 7% , B AFEALBE &5 21. 7%, 45647
TEAE 43 H7 1A 3 1) 37 B B 4 BK 25 % F1 34 3% 82 4k 1) 5T ik Ry

s >R

91. 3% ; EWIFIHE 5 45 B BE

ST Y 36. 6% , 45 A bn fEAL 73

My, B B IS Y i PR R AL T4 BRAZ 2 5k 90. 5% 5 1]
UM T REEHAL 54 BBy 1. 6%

x2 HBEEFMERRENILE
Table 2 Standardized values of each broiler production stage
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