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Abstract To evaluate the environmental impact of pitaya production and find out the main impact factors, a baseline
household survey in Guangxi was conducted meanwhile the method of Life Cycle Assessment (LCA) was used for data
analysis. Among all potential impacts indexes, the significant environmental impact were eutrophication and global
warming potential, with the contribution rate of 59.6% and 21.7%, respectively. Fertilizer production and application
accounted for 98.0% and 99.8% of the eutrophication in agricultural production stage and agricultural operation stage,
correspondingly. In the global warming aspect, fertilizer and pesticide production accounted for 20.0% and 77.9% in
agricultural production stage, which made the largest contribution among all the links. Similarly, fertilizer application,
which accounted for 86.6% of the global warming potential, made the largest contribution in agricultural operation stage.
To sum up, reducing fertilizer and pesticide application rate are the important ways to mitigate the impact on the envi-
ronment in pitaya production.
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He i I HPEAY (life cycle assessment, LCA )
Tk BRI . T2 RS RG]
BOEE” B A JA I v % B R T AR R R S HE TR
i rEA, SORECGERE R LS, &
L RGERIEIEN LS. Bl LCA ke 4
32 T R [ 5K AR T4l 458 1) AH S A
ser, JEAER, FREE S E SR O 27 Tl 4
WS T AN I R AR A R, A AR EE T
TR LCA kgl Aqb 4k, FF A 7= i sk 1
TR it ) PR B S R A

ke ( Hylocereus undatus cv. Vietnam ) &l
NEEL (Cactaceae ) # K UE ( Hylocereus Britton
et Rose) Flkp#fitE 8 ( Seleniereus Meja-lantous
Britton et Rose) 4y, AEFAHI W HGH FAUY, 3
E 518 M 20 22 90 AT IR 5 [, Tk
— SRR 8 2010 AELISE, TR E KOS A
HE TR AR A 34 40% A0 BE 3G K, 4 i JLAF
W, HETEEMEmRE T 4 77 hm®, T84
M VU AR, . o, stINEH, Hrp
JUVE R EIC I, 2 A ERE AR =02
—, M HBE TS LR R R, M
AR T SR 14 R R S ke i 22 11T g SR i
RIS AR e EY), DAai &R 6], K
T SR AR E AR L 1000 kg/hm®, K227
1) 248, MG 10 %, [RIE ™ & 7E 3= 7= BT ik
75 thmt Ryt 7 YR e SRR A T g
KT R T, AUV ke R E L LA = ik
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FH AR B PP, B 758 XS K e SR A
T A PR IR B (LU SR AR, o R 1
P AR TSR )

1 #R5F*
1.1 #MARERESEEFRIE

AWFFEX I T PRI AiG X R B (107°21'~
108°6'E, 22°51'~23°21'N ) , J& Fg W a7 XU fik,

HERFE, WEED, BFERAFE, L TEE
219 °C, v i 38.9 °C, M i fIKiE
K 1.9 °C, 4EREFSE 1230 mm!'Y, B4R
K BAAE AN 0.33 J7 hm?, &) 78 SOl SEFp il
R 48 rpr X R

AT HAR R IR T 2018 AEXT) 75 434 X pe
LZH 3SR PRNE, Pegih, BRE
P i ALK T 33 hm® (9 K e IS 32 4,
AW S AT I L BOR: 16 A, B34 J - 35 Fob A T
2y 87.5 hm®, 755 K e FAAE AN 1400 hm?,
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I TRV 25 T W K OR R IAR R
1.2 % EBRITEN
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il e
1.3 BREXSEERE
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o.M KRR ZEANEY, RFFRLL K
RS 2 FAEYAEE T BRI T, +
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Fig. 1

AR B, B T, BN MR A
TV e B Bl A S HE R 5, R [
— it X A AR5 A BA A %o 7 2 el SR Ak R HE O
AT T RGN, W, ABF R R T AT
ZERTH R R AL A (N,0) AR

N,O (Emission)=4 HLAL & x0.73%+

AR x0.25% KA NEX1.15% (1)

WEER, KTV kO R e = & 1 E
BRI, RS KRR b 0 e 5 A 25 & i
(NH;-N) O R ZHE . AUFFRE B RiBUs )
PR A IS 22 X A TR 2 1 P {7200
35.2 kg/hm®, DIZ(EAE N & BOE 2T KOs St
QIR RN

AMPE (NO3-N ) H3H5E AR o4 18 A4 22 e
INELIRSRAE T ARA5 1 ZOM DR R R I 90 285 SRAG 5
ZHERAR Y, R EBUA T, S AEMTER (y)
LA (x) ZIRAFTE B L PEM e, HElE)y
& AT SR R R 1 SR A

SR VE (y)=0.44 19 i L & () +
97.605 (R*=0.941) (2)

FALR (NOx-N) Wi 2SR Perrin 2522
WF5E 25 53 .

AALANOX-N)=10%AMVENO;-N)  (3)
132 #ehitf 15 LCA ., ST 2 X i
A3 AT H T DR B B 1 s e AT R o P
(A3 BT FIVEAN o PR F s 4325 . RRAEAL
FRUEALRUMBOTAL 4 AL B
133 #ran X PSR AR AN R A5
MY XHE B BT B B i B s R AT A2, AR
I IR ] E 2 2% BRI A . R BRI
FIFH K G RTHRE ;A S IREER 0 2% 48k
AT BRI DL I B B IR 3 MR AR
1.3.4  AFAEA RRAETR X B8 VR T AR A R BT HE L

MR ARG RGN T KA KB BN FH H I

Flow diagram stages for pitaya production system

BRI T RS R S R AL R L X RE VR T EE
] i FH %) 7 2R LT B RE B R AT R K
TR IHFEEAT KW, AT KRR A
R BT 1 ¢ SRS FER K 8 IR R T80T,
W KA FER T BIR K 5% IR T AR AR 9% A 7= v R K
WIETNEE . A FRASHE | FREIRAL . B E LA
B ] LR 50 3 ) Y R L el T, AR ARk
PL CO, IS Y40 23R AE R J1, CHy N,O
1 COL W9 55 R 21, 310 Fl 25 FREEFR
1ELL SO, 2 H¥, NOx Il NH; 19 >4 5 22 8057 %l
0.7 F11.88; & EFALNIELL PO NS Y,
HARP Y 5 2B 1,
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Tab. 1 Impact factors and equivalent coefficient of all
environmental impact types

i LRRAE R B HERM
5 e L2 L EL 2 K

| 5 R K e LR B
(S . . .

Equivalency factor Equivalency factor Equivalency factor
Impact . e T
factor of global arming of acidification  of eutrophication
/(CO, eq-t™) /(SO; eq-t™) /(PO4 eq-t™)

CO, 1

(¢) 2

CH,4 21

N,O 310 0.13

NOx 310 0.70 0.13

NH; 1.88 0.13

SOx 1.00

NO; 0.10

NH, 0.33

Ptot 3.06
COD 0.022

. FERZHOKE A Huijbregts 25 PRI rg 5 % PG W58 B
Fs Hob Prot AR .

Note: The parameters above are from the results of Huijbregts
et al. ) and Deng et al. **!. Ptot is total phosphorus emission.

1.3.5 Argte  ARifEALny H A= d L br e A
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Tab. 2 Normalization values of the world environmental
impact per capita in 2000 and weight of
different environmental impact indexes

g R 2R 1 B fir PRERIEE AR
Environmental Unit Normalization value/ Weighted
impact type (kg-person'-year'")  value

2635 B
RERI Mt 2 590 457 0.15
Energy consumption
T B AR
Land resource con- Mt 988.17 0.14
sumption
KB U FE
Water resource Mt 21939 0.13
consumption
LRRAE R -

kg-CO,- 6 869 0.12
Global warming gtbred
WAL -

kg SO,- 52.26 0.14
Acidification g50req
WERML .

kg PO,- 1.88 0.12
Eutrophication g'PO-eq

1.3.6 AU AR PREER M S R0 ] — A~ [
A IX A AT K R R AN TR Y, RS
BN R PR 5 i S U T — 5 AL, AR5
HEFTINAL o IACPIA 2 Xof 25 256 2 PR3 5 il 15 Ktk
&P, M RIREE R S5 1850, T F 43t
— ] DL A 4G

HWOLIAT 3 MO AR E Ty ik HAREEEIE |
L R R AT o A5 R F T W 4 )
DA % 57 /N B 4 OV (g B 9 3 g R AT B0 P AL
BCEAE, PRI 2.
1.3.7 2 RMA Loy ARIPPO a5 R g RO AR I
Az ST B A B AR AL . RRIEAE LA
IMBGPAG B85 2R, LW 77 Ok i 2R, B
JIREEIE, MRREITTE R R ERE, f SO A
i JE S R A 25

2 HERESH
21 TANEREFERYREASSY

¢ 3 M Tl A S BT AR 2017 AR 2
B RA TR R A HE O . kR A
4E N, P,Os fl KO B A 5304 806, 387,

789 kg/hm?, H LA N P,0s Fil K,0 (LA &
4359k 580, 242, 660 kg/hm*, HHLIE N. P,Os
K0 MRS 3 226. 145, 129 kg/hm®,
fEHE N, P,Os il KO 435 di 2 4F 5 N, P,Os il
K,0 LA 72.0% ., 62.5%F1 83.7%., Kk Jg Frkrs
RRPAHPESARE KR, K3 T 32 250 kg/hm?,
e 5y —Fh R 22 B AR 3 2T, R
A ORER KRR ERGEAREN
67.5 kg/hm®, %340, ¢ )45 BEAE S RE R HL S
T L S L AR AR LA K B B B b A S
W% 933 kWh/hm® . 79.0 kg/hm® . 155 kg/hm® .
80.9 kg/hm? 1 58.3 kg/hm®, AHRHb, I 44
RSP RALIAE] T 27.6 t/hm’,

R3 2017 E ABRZRNEREFEEZYRBENTH

Tab. 3 Input-output inventory of pitaya production system
in Longan Guangxi in 2017

S % . b ff
miR A Oy bR
Material input-output Mean Rang Standard
value deviation
N 806 322~1233 284
M
LI ., P,0s 387 132~834 224
/(kg-hm™)
K,O 789 282~1 612 263
N 580 164~834 141
yA
LI )’2\ P,0s 242 31.3~577 154
/(kg-hm™)
K>O 660 192~1 324 338
A YU E/(kg-hm™) 32250 22500~57 000 11832
N 226 158 ~ 399 84.2
4
ﬁmng”\ P,0s 145 101~257 47.6
/(kg-hm™)
K,O 129 90~228 38.6
4 2}/(kg-hm™) 67.5 23.6~95.3 21.2
H1/(kWh-hm™) 933 463~1513 282
P /(kg-hm™) 79.0 43.5~106 19.3
453 /(kg-hm ™) 155 102~195 27.8
W/ (kg-hm™?) 80.9 68.5~93.2 6.44
5 % 4 /(kg-hm2) 58.3 44.6~72.1 7.75
77 /(thm™) 27.6 18.8~33.8 4.16

22 REREFFERLEGBEHITEN

22,1 XKAERAFKRZAGAMEFLEN HE
4 WAL, CKORRAE PR R AT R G REIRIEFE R
77 558.6790 MI/t, KAE R 4t fg U5 I #E
362.1 931 MI/t, R RGIERNERGREIRIEFEN
200 Af%, BR/AKBRIEIHFEE A BITEbR, RET &R
S5 11 BE R T AE A S5 Y W HE RS Bn 2 8 T AR T
A5, WMRESEFEERS CO, F1 CHy, KR
TREBRKNET R EH L EMETA, mkEtd
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Tab. 4 The LCA inventory of pitaya production system

=7 . b
AR . Agricultural it
Agricultural .
Impact factor . production Total
material system
system

REVRIHFE Energy

consumption/(MJ-t) 77558.6790  362.193 1 77920.872 1
IKBE PRI AE

Water resource con- 43648 944900 98.854 8
sumption/(m*-t™")

HC/(gt ™) 0.0412  0.0003 0.041 4
congt™h 04967  0.0058 0.502 5
COy/(gt™ 4696.724 6 269555 4723.680 1
NH,/(gt™") 24161 12754 3.691 5
N,0/(gt™h) 0.0061  0.776 5 0.782 6
NOx/(g't™) 26080  0.1228 27308
NOs/(gt ™) — 17.674 0 17.674 0
SOx/(g't™) 0.9915  0.0635 1.0550
CH./(g't™) 1.6715  0.000 4 1.6719
Prot/(gt ") 02245  0.0223 0.246 8
NH./(gt™ 0.329 0 — 0.3290
coD/(gt™ 44572 — 4.4572

222 HEFREXRIENH (1) BEFIHEAE. kB
SRR RA R R BEIRFE Y, LG T AR R
EORAT AR SRS o o PP U IR 4G b e
VRS KB IRBIES7r o ABETE S G2 e P R BF 58 ik,
B, AR TR G0 b ) A4 B0 A e R B
BN T L A A P b n] AR AR TR T FE Y
% B K IR T RE JORAVE T R Ge b 1 4 gt U5 T
FEo N AT B U B AL G AR B AR e A R R AR
ARG R ML AR A R 3 s T,
KgAK Z - HUEE IR B 362.50 mP,
K ARNET RS KEBIHAEAN 98.95m’ /t,
Hh R RS 4.36 md/t, (5 HAEA Ay A K 7%
TRIHAERY 0.4%, 1 35 2 B 7K 8 TR FE & AR AE AR A
HPEBTBE, 9 94.49 mi/t, i RS AE A R K
TRIHAERY 95.6%.

K SRAE PR AT A TR IR R R BLR A
FERGEA =B B, o BB i TR I RE UR TS AR 1Y
99.5%, X FEIE M TR | Aoz Sk rad 2
HFE T REMEEIR, MRIET RGP REIRIEAEN
362.19 MI/t, X5 B A4 AR 0.5%,

x5 NEREFHEREGEAHRBEHESLELER
Tab. 5 Characterization of energy resources depletion for
pitaya production system

shgpwsn  gwmg  KERR
Environmental Agricultural Agrlcultpral o
impact type material system production Total
system
RETRIAFE
Energy consump- 77 558.68 362.19 77 920.87
tion/(MJ-t™")
- b B R
Land resource con- — 362.50 362.50
sumption/(m?-t™")
IR BRI HE
Water resource con- 4.36 94.49 98.85

sumption/(m*-t™")

(2) WESEHE . K RA =R R Ay
JE R = SR HE L B R 5848.87 kg COz-eq/t
(R 6) , H A "B Ben i 2 AR HEIGE 3
5543.10 kg COr-eq/t, 24w JE R = S AR HE
I 94.7%, TTEAR B8 A 7= B B iR = AR HEK
o, RS2y A T e R R, TERHAE R B B
HEM & 1108.71 kg COx-eq/t, (5 AR E A = I Be Ak
A JE R = SR HERCER 9 20.00%, £ 244 7= B Bt
A HECE = A 4320.00 kg COs-eqf/t, iR %A=
W BeA: f W R &= SR HECRE Y 77.93%, X FE
B AE AT A 2 5 I AR 2 AR kB rp 2
AR B COy I FEU . RAEA =i PR ES
PRHERC R 305.77 kg CO,-eq/t, i IERL it FH i
IR E SARHECRE N 264.76 kg COs-eq/t, difeff
W B 2 S AARHER (1 86.59% , 3% 2 1 TE LR
AR it A = A2 1 NLO 2

(3) 8. 5IARAIERRAIL Y T =2 A
PG T MARAE Y P L 2 P P2 AR B SO, NH;
FINOx 55 o J7PH KR AL 7= R & AR i R I R BE
ALEE R 9.91 kg SOs-eq/t (£ 6) , H g
PR B RS BR AL TRl 7.36 kg SOx-eq/t, (&
A A IR R AL (A Y 74.3%, TAEAR AR
FEER R, SCDARERR A R v 0 PR TR AV (E
B, N 7.03 kg SOx-eq/t, HiR A B BeA R
TR TEMEIY 95.5% o RAEFRTT A BERRILTE{E R 2.65
kg SOs-eq/t, [FIFE, TEZIREEH, MRS
JETE AT BRI B = R ERTYT, ERBE R IL T (A ik E
2.55 kg SOz-eq/t, (HiZ W Bt A BE MR AL (ELY 96.2%

(4) BEFRL. o s SR R
F2EJE Ptot, N,O, NOx. NOs, NHy;. NH; Lk
K COD 45, )7V KR RAE R R s B R
4 4.40 kg POg-eq/to HH AW r=  BE w8 IR 18
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] 2.03 kg POg-eq/t, RAEFMERYBLH & B 71k
WHE N 2.37 kg POy-eq/t, 73 i BNk A R ) &
EIALBEN 46.1%F 53.9%, TMiAEAR A = F
PRAEFRERY B, A A 7= Rt FH AT SR 1 e 2
B BEE B IR EZEA, 45 E 2 BB
B E AL 98.0%H1 99.8%.

223 BB ABAES BRELL BINEBUS K
JAE PR R A IR s B 2 7 B, R
WEALROZE s, 2B 1t KO SR A Y RETR

FE. RHLBRUR . KBRIEIEAE . IRERUE. IR
DL RCE B FRACSE 43 AH S T 2000 AE A
G J10 3.01% . 36.7%. 4.51%. 85.2%.
19.0%H1 234% ., A J5 5208 5 Je DTk R 45 1
AN, TV KO R A R A S D PR B S e A K
IR B RS SARHE S 1 MG IR FE
SHTE KT R FR A S BB S e 1
3R 59.6% . 21.7%H1 10.9%, MiGREJRIEFE. K
PEIRIHFE R E R AL 7 LLE /N

Fo6 RESRIEMERM~E (M) EESEHK. FERUBENEEFRUBNEE
Tab. 6 Global warming potential, acidification potential and eutrophication potential of agricultural
materials and agricultural production stage

T2 AR PREE AL H B IR
5 Greenhouse gas emission Acidification potential Eutrophication potential
Htoms K #fe Ve e Ve %A
Agricultural Agricultural Agricultural Agricultural Agricultural Agricultural
material production material production material production
AT Fertilizer 1108.7106 264.7564 7.0310 2.5500 1.9861 2.3676
42} Pesticide 4320.0000 0.0000 0.0000 0.0000 0.0227 0.0000
PR EL 7] Fuel and electricity 73.1878 41.0121 0.1445 0.0951 0.0145 0.0059
HUPLAID -4 412054 - 0.1838 - 0.0064 -

Steel and weed Barrier Fabric

®7T NEREGAHREURMERL MG SR
Tab. 7 Normalization and weighting assessment of LCA
for pitaya production system

PR 7314 " Y&V Tk

saon LU s UL T
Environmental _ ™ Weight Sl 0?.;11 w

impact type  Normaliza- oo gfigien Influence index — tion

tion result after weight  rate/%

RERI FE
Energy con- 0.0301 0.15 0.0045 0.96
sumption
T+ BEIR I FE
Land resource 0.3668 0.14 0.0514 10.9
consumption
IKBEII FE
Water resource ~ 0.0451 0.13 0.0059 1.24
consumption

e 7
ERDTB . 0.8515 0.12 0.1022 21.7
Global warming
R 2 i
# .ﬂjﬁ&pg 0.1896 0.14 0.0265 5.63
Acidification
%’E’?ﬂ% . 2.3426 0.12 0.2811 59.6
Eutrophication
3 itig

KIERA PR T — Pl R AR ™ R 2
IR ZR . AHUE ., I RAGFRFHRALL
FoKH . BRI gERr B R KR, X F2 8
JE T KN AT AU AL AP ARAF FREZ D, Fipe
S 0 H AR HEOR T i, JUHR LR
HEFARGAEN, X TEOR ] - BCLE . R AR
BA AR R B A, SRR, KRR H

AT A2 R w, AT ML, KEEMA
8435 T AZERRTE 8000 JG LA I, FTLL, A DL LR
PR, S SO b T ] 0 R 8 A 460 R v 24 11 28
A EE

AR LR TR, BERE. BEEHE
B A MG SR O SR AR 7 R R A A SR A A
M o L B R A S e 2R 5 Al b X A At A4
L, Z5RE AR, anfetedb VR & /N
PR R, BN KA RETRERE . PRBEIRILRY;
e R B g S e PR R rh, BOE SR . R
BRAL LA B il 28 SR HE R A S i A o s R x5
KOS A & P BRI R AR A i it A
WYUK FR . PEaE , e 2R 00k it S Ak
57.0 kg/hm A A 5 Af A P i R R R
806 kg/hm”, it TAILMi AR, SRR S
R NOs P NOy HEi 5 4845 & B,
FIRE, AR = 2 e K O, M
T B0™ AR = SR HE Pred, Ak e
1R it FH 2 2 Kl SR A 7 R R B 5 ) 1)
it

AT T W BERRE VRS HE . R = SRR
Ko JIT s o i PR3 R Ak v 38 7 KT AR VR 1 A 3
o DWANEA R, JidE, RE 70%0 A0
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Az TR LU BRRE 7 LU R Y IR R 2B 7
rf, R SR A ol e 2T R TR | R |
HL AR 1017 kg, 940 kg H1 1423 kWh, i 1t
PRETFEIHFER 590 kg, BAEHE 900 kg A
193 kWh JHFEE I8 K F DL R SR S 0 Rk [ R
IR, REARR A= 7= 4l ) Sk 2 8 ] 1 FE g K P AR
MRS AR R, A far B A 7 Y £ R
PR R M 2 ek 2D K e SR A AR R A B S I 1Y)
—NFE.

g5 b, E KORSR AR T  BEn  [R
T R 11 52 M 7 12 6k 5 [ R AR 1) 5 3,
TASCHFFRZE R, 46T KR RAE LT &I

(1) et e St it b Z B Er i =,
R RUIE & AT A B it AE A D 30%~40%,
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