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A AT (Life Cycle Assessment) JE ®iEVEAII SR . IR UHHR. B EEE, 458K ERE
FEEAMT, WM EMAMEAR (N BRI HIN290 432 kg-hm™; MAEREEZMT, MR
HEA GRED W 39%M49%, 435109176 1222 kg-hm™®; BEEAESG R XS PG EHK. S2Ed. &
FAMHE (CO-eq) FIER LI (CO,eq) 437N 145 kg-hm™. 4.5 kg-t'. 9 444 kg-hm™>f1295 kg-t!, flifk
BEEH A UL IR 26% 24% 19% F119%; RWAEGERE I NGTEEHR. 228, BESE
HEBON B 2573 59 N 177 kg-hm™. 4.5 kg+t™'. 14 758 g-hm™> 1388 kg-t™', UL & 8 B0 5ild /b LA _E 48R 11
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(Mangifera indica) 55 A E . WFFLFRH, XA F
AR AE N e, B 2 SR 5 2 7 34 1 B 2t
FH &3 5~ 470 F1473 kg-hm™2, 38 & T 4 [F °F
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TR E RS ESR T A AZEEA, A
G KRR R 3 A A AR AL . iR
SR B AN R SR B AR B 2 D IR B
B 77 4 2 DI B AR PR R T 3 UK
HE, SRR I AE) 7 IR H TR AR R
(R R BE At 5 P L. AR S LAV T it 7R i SR A 2R
WA 2R Dot B, B SCRRZ8 & 20 B (0 07 325, T A
VT SR SR I R A G AR AL 2 P B AT
B NN i N S S 8- AR e A i
R B RUER AR A 0 L A AR = R
RIBED, VM AR E B N AR BRI
MBAR & £ D e B R R B R IR 10 B
FEPERE A -

1 MR57EE

11 #EEZEN WEERGHET LS
THE4E 2022) " Hiff 1 15 P 2 B0 FR) B S JL R 2
U, HFIH Web of Science £ H [E] 1 9 A6 2 AH 5% 3L
Bk, or 2R DG B 1) LA B SRR SR B VR
R R 7 A B AU A R R AT I OK H
CEE D IRT , AN EHE = N AR RS ;5
rh D AL R A P X 2 N B S 3R
13 34 TR 77 EOR ISR, e R s A 17 M
R BB AR AL (59%) 5 B A5 22 ML
L BB (45%) . B R EG R R
EELRREA 2 B R 6 120 4 AL S R L T
FEART 21 254> IOSCHRH SR B 2545 2 (7
G VA=A AN vy IR DEER - & S LN EEs )
Al S D 5 IR S (ISR ALK
A pH T IO AR BEORL B 5 FH R B P 3y
2t AT 5 A AR R A it U T 2 HE K B A 5 7
IR R A AR

1.2 BEWAMBWEI LG R ES N CH
T ) A% 0 A 3 AR A it 20k T W RS 1 A A Tt
NE AL B Bl 45 10 v S 2 B B AR R R R
B4R O R, SO S A B PR, SR
— I RIS EY P B S AR R KR, K
mavmEmaE R EEE . RiEr-EHM
i R T RE N y=ax+bx+e , W) 28 5F e A it 250 =08
x=(palpy=b)1(2%a) , Hor , x N &, y AIEW
& pv NEAEAN % 4.86 T kg ', py RPN
B o BRI R WSRO0 4% 9 3 45 1) ~F Bt

¥, 5 )N (Cucumis sativus) ~ 515 AR K 0 710 4%
4399 4.55.8.01.5.29 F14.65 7G - kg™, 3 B N F5 #E
FIH A% 43 51 N 5.50 15.07 76 - kg1 HHLIE &%
ANERHANIEHES S HERMKM, & Tk
Hh oK B R A ATLRE 25 20, T AR 978 AL RE 24 284 A STk
WAEFT % 80, AT R A3 RIS 38 5 A =
394 0.79% F1 1,509, I A8 HLIE A 6 3 5 4
T A SO AR WA AURE A 256 o ff 35, 35y 4 ff I
THE.

FUT I EE >k B T 1 ST A U ) 4 R i
X BRI, 33 (kg-hm™) ~a M, 1 F44E
KARURE & B AW R A 5, R0 AR E 7/
FRO2F 2 () 2016 2 2018 4R [A H 43 IR DT =
THE R E 7 XA R A 1 T B AR X B A
ghg bR R H X BT AR A [FVE ) AR B B
b H Ay GEE R 15 R 4% — A HH 5 AN 15 R0
ANEDRGBEAN A G IR DI = AR LU R
F, SRHMEY) (BLED A IE &8 115 kg-hm™?,
HoAl VR A= 1B S 2 B 1S kg-hm™0, R [H /e 7
by X R K T2 AR T IR I B K PE S Hb SR
K, W TR RS 7 MR K B &R E N
1.0 mg« L0, 45 25 SCHRVEE /K B ok v B3 E W N
KHEMEARE.

5 SCHR A B T VR Rl S ) L
TS, 75 NAR 4 SRk A P FE AN (T 5 Uk
R R R ED T . AR E RN VI B
PR T B9 N oo P 3B 53 31 25 0.23.0.62 F110.28 , 3
BRI Ny, P 31 5 N 0.66+0.30
F10.507,

1.3 [AREBEFMARIAENTE AFZER
(Nsur) F1 & 2 F R (NUE) 20 HI A R D A1)
T
N,=N AN, +N, +N+N, =N, (D

NUE=N, J(N;;+N,,,. ¥ N, # Ny +N,.) » 2
XN, M NUE 73 548 B &= R R R H %
NN s Ny SN N, 23 530 52K BALAE H HLUIE
DURE A= 8 A EE K B =N N, TR AEY 1)
H R A .
1.4 IMEEMIEN A A R % (LCAD
SE B B SR AN AR P R RN, AR
PEE R BRI i & AR HE ORI 2 32, L HE
ARG BORURAERY B
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141 FHRARLTE KRITHBUE IS
B A 5% CHEARE AR 24 LT A6 1 2% il B 328 Tk FH
FELD B ARV R S VD FEI, 32 B2 2 (NH ) A U AL
WA R AR
Now=>" FXRate, &)
A, RBBNK TR Rate REBR T &,
FEAFE I R B AT A 24 LR T HE 1) SE
HIEL 77, FARGRAR G AE A = Fg i A% o 7= 2R 1 7%
PE PR BT, A RLAE B AT A 3R X L
%%i&[w—lﬂo
TRAEBY BE M B Nr 37 (N kg -hm™) 72 &
B 7E it FH 3k 2 R AR B HE R, B FE AR A TE A
(N,O) HEH NH, #E & B R #5 (NO, Dk, THE K
Ny it LR I PR RS bR i
RUFHETE N AAR W) ~ (OFARXT ~
0o EIEMEEFBANE AL 7 5 H 2~ A
AV
N,O HEi#=0.0073x &L H £+0.75, @)

NO, IR =0.22x 5 #:+0.60, (5
NH, #% /& =0.084x &L H £#+0.50, (6)
N,O HE#=0.0139x &I F &, D
NO, #iE=0.185xE I &, €3
NH,#% % =0.00364x Z L H &, (9
N 429=0.0275x B &, (10)
N=10=N s N s s (1D

N_=N Y. (12)

Ny 7n AL T RS VE R BUR  E
BN kg-hm™, Y ARR B S 72 &, B A7 9 t-hm s
N_ RN A= B g AR &, BRI, A
kgt'o

142 BE AR AKERLTE SR HE
ARG R A AE A 2 A R A AR AR
PR FE 110 28 7o B VB8 FH FR 3ok 2 o BT P A 11 €O, HR
5t (CH,) K S AL TE 20 (N0 B HE T, LA K 2088 it i
LT K1 N,O HERL, DL NO, IR A1 NH, HE 5]
AL IR R) 422 NLO HE S, B LA (13) ~ (15D,
R E A6 .

GWP.=>"  PECXRate,, (13

N O, =N, OHEH 19X NH, FE R +2.5%XNO, R »
(14>

GWP_,,=GWP_+N,0.,,,x44/28x265,  (15)
CF=GWP._,,,Y,, (16

T, GWP_ 378 U RN B Ath A 9% ) 78 A 7=
iz o B e AR IR AU HE R, AR AR B
A, Rate AR F AR T H &, 3 EAFEEE BEAE
BRIE A 24 A T LR Y FE 1 S AR ), PEC,
AR AR A N 7= i 7R AR 7= IS o 7 o
A R B SR HEBCR B, N AR BRI 5T A R X
SR N0y, s BBt FH 3 72 NLO FHE
R, 3 AL EE SO b A AR SR B N0 B
HETB LA B2 NO 3k 74 A1 NH, 3% 4 1) 43 77 A8 1 N,O 1)
Heil &, 1% F12.5% 43 5 72 5 NH, 3% & F1 NO, Ik
WA DG N,O M HE R R B GWP.,,,, RN
F& U I B A A E A AR S B R
A B = SRR & 5 4428 183K N,O-N X N,0
1) ¥ 57 28 8505 265 48 2 N,0 LL CO,—eq i1 511 45 Bk
WV ALY CF FoR AT B B E A
He ol &, BB R I, B AT O kgt (LA CO-
eqit)o

1.5 %t 4 Kl H Microsoft Office Excel 2021
AITBM SPSS Statistis 25 FAF0 Ed 147 S8 vt 53 4t
18 ] Origin 2023 ¥t #4742

2 HEREDR

21 BEIIBMANMEABRS EFREAREHT,
Y P L BRI i T R A N R I 40 51N 520
473.423 kg-hm™, oo, BARG T HOIER AL IEATHA
HUIED BN BB, i H SRR BN 92% ~ 93%, 51,
SR A A ERE TR, BERHEA S B A =
ANWIT75% . 3 FPVEYHE B 350485 A2 5 7 293
161 1160 kg-hm™?, i H AR HAM 56%34%
38% , FLH , HAAN AT 1 3504 AU i (T
RN SO BRI T AR ER = N 227
31371263 kg-hm™. FFHH AR K15 B i kA%
GRREH FRERMA b E S AR 4 AN
473,183 #1290 kg-hm™2.

AR R AT, 5 5L B T
A R R BN & 5 Al 323, 346, 304 Al
248 kg N-hm™?, § 3 MEY B B XN EM L T1%
SR E G IR T 37%27% F128%. 51
T B Ah R B T B N 1794193
114 #1133 kg-hm™, 7351 5 H S B E A K 67%-
51%-38% M154% , B AR B R E 7774 143,188,189
115 kg-hm™. FIFHHAS 1 R 435 3 5k AL
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REEHETREHA b I s M B 450 %A
357.180 F1 176 kg-hm?. AL B RXEH N AR R A

ARG R R B ARIK39%, L EBFEF AR R
B P Tt R 8D (116 kg-hm™)

®1 TERFEEZAREBETHERARRAN HANER

Tab.1 N input, output and surplus under conventional N management in vegetable field

T H Item 9L 5 Cowpea B Pepper Jili ¥ Eggplant

FEAEL/AS Samples 1 4 1
P& /(kg-hm™)Yield 47276 30 303 57 094
RN (kg hm )N input
HEIES Chemical N fertilizer 390 426+14 390
HHLIEZ Manure N 0 16x16 0
Z %N deposition 15 1543 18
A=) [ % Biological nitrogen fixation 115 15 15

ME/KZUN irrigation 0 1 0
FU H (kg - hm™)N output
Hh b FBI AU N harvest 293 161431 160
REF A (kg-hm )N surplus 227 312425 263
&= FIHZE(NUE)Y% 56 34 38

T - B8  Bdl LU S A MEIR E RS, T

Note : Some data represent mean + standard error, the same below.

R2 TERFEMUAREETHERRBAN HANER

Tab.2 N input, output and surplus under optimum N management in vegetable field

T H Item 815 Cowpea BB Pepper ¥ Eggplant # J Cucumber
FEA /A~ Samples 4 14 2 1
P/ (kg-hm™)Yield 28 935 36 499 40 803 57 609
R AN (kg - hm )N input
PEAEZ Chemical N fertilizer 185+64 276440 231+133 227
A HLIEZ Manure N 14x14 40£76 40+40 0
AU N deposition 9 1542 18 6
A ¥[8 & Biological nitrogen fixation 115 15 15 15
HEKEN irrigation 0 0 0 0
B (kg - hm )N output
H B3I R N harvest 179+1 19318 114438 133
&f\iﬁf/ (kg on™) 14324 188+36 18955 115
B FEFIHZH(NUE)% 67 51 38 54

22 REMARMAN MEHMBSR oA REH
oM, 8 T RS R R SN ER AN
920247588 kg-hm™, 3 25 A7 £2 1 IE R (A0 JE AN
AHAED BN BN &, HERAZRAD
92% ~ 94%, T R JERHE G H BB RN 80%-

3R AE M i M bR 4 il D 373, 63 FlI
174kg-hm™, 7 H 2 AR K 41%.26% F130%,
T HURIA AL M B U i (R T AR A
B, B RN EEREERES NN 546,
184 F1414 kg-hm™. F| F 55 AR -2 35K 1599 1w SR B
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R R E T AR b R R & R 4y
R 669237 #1432 kg-hm ™.
AR RE AT, TR FELR
RN E 5N 554,261,566 kg-hm?, 4k B & 4%
NG5 5 R AN 90% . 81% F1919% , 1 |- B 4%
HECE ) BN 453,64 F11241 kg-hm?, 5 H SR

BN 82%25% FH 43% , 3% 3 (T RN H R R B
A5 5N 101,197 F1324 kg-hm™. FH H AR
BIRG AWM R RE L T AR WA b
P ORI 28 4% 0 )N 488266 A1 222 kg-hm 2. I
NWRREH N EARBR UGB RERK49%, 13
il TR R R B R (k2D (181 kg -hm™) o

R3 TERMEZAREBETHERARBRAN HANER

Tab.3 N input, output and surplus under conventional N management in orchard

I H Ttem % 35 Pineapple 25 Mango ¥ #5 Banana
FEA /A~ Samples 8 3 9
P& /(kg-hm™)Yield 56 566 20 907 34 831
RN (kg hm )N input
B IS Chemical N fertilizer 862+43 198+38 528+63
HHLIEZ Manure N 0 0 11+10
HIUBE N deposition 43x1 34x1 34+2
A=) [ % Biological nitrogen fixation 15 15 15
#E/KEN irrigation 0 0 0
FU H (kg - hm™)N output
H IR AR N harvest 373+42 63+12 174222
BAR A (kg-hm )N surplus 547+36 18432 41465
A& FIHZHE(NUE)Y% 41 26 30

*4 TRRMAUTREBETHRRRN SHMNER

Tab.4 N input, output and surplus under optimum N management in orchard

T B Ttem 9 4 Pineapple 55 Mango % Banana
FEA /A Samples 8 6 11
77/ (kg-hm™)Yield 68 588 21360 48 284
HA N /(kg-hm™)N input
{BAESE Chemical N fertilizer 473432 146+14 440+45
HHUAEZ Manure N 23+15 65+3 7734
ZULFEN deposition 43+2 35+1 34x1
AEW1 % Biological nitrogen fixation 15 15 15
WE/KZN irrigation 0 0 0
R H (kg hm )N output
Hh b FBIUR A N harvest 453+41 64+7 241429
REL A/ (kg hm )N surplus 101234 197+46 325451
REFHZE(NUE)% 82 25 43

23 BEMRAURRETE TREMRIEZIFE
RiY R FEHET IBREGRE R LA
JEIBS N 145 kg-hm™2F14.5 kg, ARG PER IR

PIEE T, FEER SRR A I DT R B s (65%) , HCN
FIE R (25%) AR G B im M B HE (7 %) R A AL T
BHER (3% o iR = S AHE R AR 2 725 ~F I1E (LA
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CO,-eq i) 25199 444 kg-hmF1295 kg-t™', Hirr
AR GEFNARAEBY B 43 0] Dk SR = SRR 71%
F29%. AR BT, 15 B B S0 1 B A7 T AR
PERIR LB 59 108 kg-hm™2F13.4 kgt ™!,
Forr, TR Eh IR SR R AR TR B 1 HE SR
AT BHE B DT R 2 23 0 N 64% - 25% 9%
HT 3% 5 I, == S HE ORD B L 728 S B 4E 4 BN
7 612 kg-hm™2 1239 kg-t™', H o, & ¥R AE B
By ) DUk A = SR RO 73% A1 27% .
WREEHE N, R AR R AE T RES
A4 HlE TR 5 A2 328 4 ) EE A% 40 R R PRI 26%
24%.19% F119%

e M FE T, i 7 A S P BBk A
JEIE 5N 177 kg-hm 2 F14.5 kgt AS [R]VE 1 &
PRI AR R, i 2 R RV ) T R 28 e 1 (64%0) 5
VCNRIE R (13%) VEAR I (10%) AR T i Boig v

BHE (8%) FIEAL WA HE K (5%) » i = A HE
TR Bk 2 75 P 35 48 53 ) 9 14758 kg-hm™
388 kgt L, A B AR AE B B4y ) T R e U
BRI 67% M1 33% . RALBRKRER T, i
T SR AR D R A7 T AR Y A R R R T T S5 ME
43 %) 128 kg-hm™ H1 3.0 kg-t™', H: o A B2 25 ik
W BIE R R E W BOE P R B AR A
7R DT R 2R 43 51N 63% 12% 1% 9% F
5%, W = SR HE R B R T 1 A B
11 626 kg-hm™F1286 kg-t ™', Hrr, &R B FUAR A
B ok e e == SR 70% R 30% . fliAL
BREEH T, RRIEHERUR LR = Sk
HE TR A2 78 5 ) b A 48 56 3R 7 FRAK 2890+ 33%
21% F126% . A A B i 52 A SR 2R 58 AC 0 1 1%
I 1A J5E R A PR LA il () 2 v, SR A B
RO & -8 R A ML IE AL it 55 -

180 E TEVEER R T ; E‘/ﬁf“?ﬁ}' - 6
L i L B 400 HAL _L g
- - ~ 15000 . _ -
£ 150 | B ki = 12000 L L
. : i a0 L i =1s)
K #1120 L1 Eg £ 300 T
23 Z£32 9000} = E 8 E
g1 £ wE ® &
=2 01 e = £ 200 [ = 2
o & 8 g S
=2 2 6000 f < I
.z 60 £ 5 g
g &) < 100} g
2 a0} Z 3000f g =
0 o L. . . o .
R O § W W § WS W
& & &S & & & &
? Fe > » e ¢ » G e > »
& & & § & &

1 ESEMACRREIDEERIMRAMIFLERK (a) GCRESMAHR (D)  RFS BT ()
R EIR 2 o

Fig. 1

Reactive nitrogen loss(a), greenhouse gas emissions(b), nitrogen and carbon footprint(c¢) in Hainan vegetables

field and orchard under traditional and optimum N management

Some data represent mean + standard error.

3 i it

31 EMEXEMENTRBRRIIFEZN HH
iR 8 b 5 S 3R A AR 9 290 kg-hm, = 3R E
FE R LR R B A (199 ~ 204 kg-hm ™21, 1] fg
HTEEARABE(FEEPEO0~30cm
e E O ey Hh X v B R S SR T R
N GERER 55 B AKMIE B AR K, v T e s
Hbrr=Ea BN E RSN, SR TERNE R
B U rE MY I R R RN 432 kg-hm ™, 45230
TR B R R B AY (464 kg-hm™M . BLR [R A4
B ISR R PR, RO e A EORT A A = T i

SeAE A R LR R R A L R S e 11 R
Kz —. W EYIIR R BA B B R T
IR, g s oA = A Hh X B B = v 1 A
112K GF R 145 kg-hm ™, K =AHIIX 103 kg-hm™) Al
T S HE R G 9 444 kg-hm™?, K = /i [X
5930 kg-hm ™4, 1 H 3R E B P16 R B A T &
(3% T R38R (120 kg-hm™) FR = SR HE iR
(5 656 kg-hm™»" . g 5 LB (14 758 kg-hm™) L
B A AE (12 300 kg-hm™ HEL T 8 £ 0=
AR

Vi P ST SR e R R R A B AR 0 2
B R = AR, AW RS T AL AR



% 4 1]

K AT R SR R ST IR SR B AR TR AR AL 397

PR, WI“4R Plus” 77 70 & B AERE | L4 “ IR 1Y
B R K B — A4 Ak SR A A 8 B ABE 20T, TT DL K P
I P VR AR P2 I s R AR A . AR
BSR4 D 39% A1 49%,
176 1222 kg hm™; i A0 2028 2T 15 M U
T AR i = SR HE ORI B 2 T8 43 1 B AT 26%
24%19% F119% ; R WAL B = EH T L, 4
Fr 3 S BAAR 28% 2 33% < 21% A1 26% , SEFL T B 41
PAFROR o AR A = il il BT H AR 7 B
P AR it 20 3 ik B TR AR R v, T DA AR
IR R B AR A
32 BIUSHEREXMENEREAHE ARXA
R R R B TR I E AR FRE 2, A
B AR BIME (N surplus benchmark) 8 %5 B AE YA R
AR KA RRRE, ZEAHR T, LA
B8 AR = = R B BE K A R R B AR B A A
RE S ) S (R FE S o Wi o 2R B A BB 1) 7 v
HEAA 3R YR SCER[20 180 2 , iRAE A B8 b
Hh 2 K R BR 2 R A AR 7 B A R A
FREARBEDY, RE 2 A2 R AR R
SE . MR BR A E  RROH AR T KA
80 kg hm{E N BEZAED) RVE R R B AR BAED.
SR, DL A 8 25 18 1 33— 1 2 8] A8 53 6 U 3R
HARBEREW . FHZEZ SR, Zhang
U T HRE FEREEDN AR B RE, —
T — B — 4E R ZAE P 43 9] 9 40 ~ 100 AT 110 ~
190 kg-hm™.

AT G F R 2 4 2 S A AL B g ST
T BT B SRR SR G B B AR BRAE 43 5 R 176 F
222 kg-hm?, & T RT AR H B EE R R B R
BIE . A 2 AN J7 T, 15 SR R 2 5
WA RSB &, 5 B0 E 3R SRR A 7=
R BRI W R EI R Ak, ;e T
KERFZEA, BHEX IR T EN BRI
G BB B e 1 B AR S s LR RS K R A
BRI OK B E K, R RO 7K O R Canig D B
B HMARPUEBED . AW T LA AR N
YPGB T RN AT EM R R R AR R,
B BER T A RN SR AR . A — R
MARZBRE T AR B MR E R R, W
T ELE I IR B SR N, TE LR B AR P = A
it SR AT A T ek i R A (B SR B R R R

S22 ) it R o it e e e R LA 7 B
JRR TR B o PR T R AR SRR AR AT ST 5 T T
55, AT FUACCER 21 72 S FEAS A TR » | 5%
AR R E T A iz, B AR OK H a5
FEASHIANWT 425, /5 Btk — b S g g o % SR Y
He AN R B AR b, 3 — P RUAFE
B B 0 RO AR R, R X ORUEE L 3E
Al 32X e it X 2 2R B I RE I, 9 B AR R
SR BRI o RS AT E RS T
P SO i 2 UM HE T 5 AR P A7 T P 358 S8 X R
ENGENTIN st i s U Y N =S A N
TINT S ARSI TR LA — 25 60, LR & PP R R
B .

4 &

MG AR E T MBGR AN AR AR
43 511 290 1432 kg -hm™, S8 7 HREARMR =, 5%
SRR SR E PR BCHEC B 28 I = SR HE R 2
59 145 F1177 kg-hm>.4.5 F14.5 kg-t".9 444 Fl1
14 758 kg-hm™=.295 f1388 kg-t"'. AL &
F AR LA IR 1 19% ~ 33%. g RE LA R
FIGB A 2R W R AR B 23790 176 F1222 kg hm ™,
RN E R T R AR R R AR BB 2 F13 %,
AR — D AL AN R B AN ] X 3 S AR
PR B ARIENR , 3 e IR R HK PRt
FHEARHE o

SE K-

C1] 558, B0 T75, 24657, 55 . R IR FEPIRGL &
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[2] RJZRH, TREEA, XUFe, & . iR B AR R R R bR i
AR R AE ()] o AR S ROl A R (Hh 3R D), 2020,
28(8): 1156-1167.

[3] ZHANG P, RUAN H, DAI P, et al. Spatiotemporal river
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Establishment of Nitrogen surplus indicators in the main

vegetable and orchard systems in Hainan

ZHANG Bofei, XIAO Yulin, ZHANG Chong, JU Xiaotang
(School of Tropical Agriculture and Forestry, Hainan University, Haikou 570228)

Abstract: This study aims to quantify the nitrogen (N) input and output of Hainan’s tropical vegetable and
orchard cropping systems, establish N surplus indicators, and evaluate the environmental impacts. We
collected 34 papers published in Hainan since 1980, including 72 samples of conventional and optimized N
management of vegetables and orchards. The N inputs, outputs, and surpluses under conventional and
optimized N management were analyzed based on the soil surface nitrogen balance method, and the N
surplus under the optimized management was used as the N surplus benchmark. The life cycle assessment
method (LCA) was used to quantify reactive N losses, greenhouse gas emissions, carbon and N footprints
under conventional and optimized N management. Under conventional N management, the N surpluses were
290 kg-hm™ in vegetables and 432 kg-hm™ in orchards, respectively, the corresponding N surplus
benchmarks under optimized N management were reduced by 39% and 49%, which were 176 and
222 kg-hm™, respectively. The reactive N emission, N footprint, greenhouse gas emissions(CO,-eq), and
carbon footprint(CO,-eq) under conventional N management of vegetables were 145 kg-hm™, 4.5 kg-t™',
9 444 kg hm™ and 295 kg-t™', respectively; under optimized N management, the above indicators were
reduced by 26%, 24%, 19% and 19%, respectively. The active N emission, N footprint, greenhouse gas
emission, and carbon footprint under conventional N management of orchards were 177 kg+-hm™, 4.5 kg-t™',
14 758 kg-hm™ and 388 kg-eq t™', respectively; Optimizing N management can reduce the above indicators
by 28%, 33%, 21% and 26%, respectively. In conclusion, the N surplus benchmarks of Hainan’s typical
vegetable and orchard systems were 176 and 222 kg-hm™, respectively, using optimized N management
(such as "4R Plus" nutrient management strategy, soil acid modification and organic carbon improvement,
fertigation, etc.) can achieve the above N surplus benchmarks, and the current reactive N emissions, N
footprint, greenhouse gas emissions, and carbon footprints can be reduced by 19%-33%.

Keywords: vegetable ; orchard ; nitrogen surplus benchmark ; reactive nitrogen emission ;

greenhouse gas emission ; Hainan
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