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AR, Bl AR M BUR 1K RN A I
KT, FEBEEFREMMEIRRFSEY K. 35
giit, 2019 4 p EHFE M TBUA 2.09x107 hm?, 5K
VEYD S FE RN AL 12.6%, L 2010 4F1 1.74x107 hm? 1
T 16.7%, BH3er &I 2010 4E[) 57 264.86 73 t #0
F] 2019 4EH 72 102.56 73 1. {H2Y R LA, 4K
P A I o e A DA SR B v (1) PR AN Ak e,
SR TR RCA, BRIK T A5 Ras, mH S
TR R, 3R T ™ A e,

FIEFI FH 2RAG A Aol A 77 o i A7 7R (1 1), R
It EEER AR DR EE 40% L4, HE5RESR
K EIE 70% M ZER] 3 A LA A 1R R 22 8P, 552
Ak RE R R AER, HENNERERES, LA
SEHONE R . OHERARRYE, FMGERE 0~100 cm
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G T e U 480 T v ) SRS A A8 )
R T E WA 2 A BAE 20 tHhad 80—90 4F
R, — e R IE I K E Tk i PR S A it P R g il
NUKAYRR 2R 15 4R, T 7 AR RA0A A e Y BT B T I 3R 4y
(R A B L AR I S TR 6 76 39 300 i v 1) AR Lk T
Bl G 0 4 R I 2 v o 5 AR R () SRR ) L. 9R A 1
AL FE AR A ORI R . A HLICHLEC Bt DA e 41 551
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MUBCHE 5 25080 1 57.5% IR Shibhi , H ZE g 22 5101
FRRIEFE A0 R B, A WL ALIC i X P4 (G T TR 6 b 1) 478
RNEZE; KREFEEEWE TR, Ak IR - 3 A AU
EE L IUEAEIR D T 54.9%, {HAX B 2R 58 20 % 0
FE TR A4 e A 1 358 i 2 0 bk 7 o L 00 it IES s A 3
s ST T UM T A Y 3 1 7 S PR AR =
Fhi T IER A ELE 0~100 cm L2 B, i ARm AN
BF 50000 R 30, T it 440 1) 71 S B AN R W R 0~
100 em F T IR AR R E Y B E N . Meta 43 Hr AT X}
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ZAN B LR T B W HAR BT, (B R AT e 4l
MW L8 AT KRB A I, FINTHEIC IR 2 7R AE, &
ZAEVMF TR Hk, ARSCRA Meta 28T HI 5%,
X 2000—2021 811 21 a [ I SCHR 25 R AT m A
G, BRI WA = AR 4 B gD SE
e TR IR 3h RARRMIA TR AR OR, NI TR
KT H 7% 53 i U B AR A

1 #R57%

1.1 HiRE

AHIFFEECHE IR TR T30 e rh s o e AN
Web of science Je3CEHEE, LA “HHLEHEH” 5 “H
FRER AR “RAEIESRERE” 5 “ MR
REASE” IR CREARnHIFR . IREE 7). KA
BRI 75 “WIRERBUNS R TSR 3T STk
%, WEBREBE (RF) . HHLCHERE (OF) Al
HlFIEYE (F) RRIRH, 7575 LRk RIS E (TF,
P lE A RAS N R 8 IR R, AN N ARSI 7 A R A%
Gl L EAR R, #E 225~1000 kg/hm® Z 6], “F¥1 K
646.53 kg/hm®) . HfifbE (CF, JHEfEELE 200~607
kg/hm?, “FH44 432.18 kg/hm?) FUREINANHIF] (WD
NXTRREH, A bR 2 = IR A ERA e A IR R R A
W2 . FRYE Meta 20T 77 i 2008 B 4 1) SR AL AR
WA E 1), BT RUR 4 MRAEx SCIRIF TR R ik : D
I —HF 72 H U 2 55 A IR A 9 it AR Ack FE T it 2 Ak B
Bl L4 I Ak R AN ML AL e Ak A % o o i 751 Ak
HRRND G 70 A0 B s 2 ST HRZE H A B DARE 20 em
+ 2 RIAEIRE, fE 0~100 cm /2 IR SRS Bk
HAHIR AR A B G Hb R 2N IR 7 B WS IR PG
R 5 3 WA, BERMNE . BFKE.
VK RN R AR A M S A BB M 4)
MW AR R N 2000—2021 4E, JLit
21 4. BT DL RARE, JLORGE AR BRI SCER 62
A3 0~100 om EEHITHAHER & R EHE 377 4, 4
1R SRRV £ 202 4.
1.2 HuE{RE

7 Meta 3 b, I RG] BE ZH (R bRt 22 12 B IR
HRIAFEEENSH . HE TR THREARE.
R bR e 2 (ERbRHEIRZ) , T E R EUEE; 45 3C
WA BRI AR HE R 2, (RSB AN ES
TRIGH A I, PR EE AR 2 2L 5] Excel W15 H 9 (E A bR
W2 #oCEkh A UL ERIEEEER, WA GetData
Graph Digitizer 3 f43E T 20 H5 52 H
1.3 HFEIHE

£ Excel 2 H 70 3 = Fh %508 FH 1S b (10 R 2 26
R EAMMEE CRRBF S E RS IR EAR, A
AT IR MIE R EAE 40~90 cm Z[A])) HISIME . briE%
MEEH (n) HlhE

SRk RERAEFR#ESR (Standard Error, SE) [, &
AR (1) BHHONFREZ (Standard Deviation, SD) :
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InA4

c
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TEHEAT Meta 230 AT, 75 55 OB B AH D s 3047 7 ot
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effect model) . AHFAEHEL KL P<0.05, Ktk
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Meta 73-H 7 7385 B 0T S FH 39 AR 1R Eh SR AR B2 2808 105

BHEA A VLICHLED 5 PP IR 2 B T (R R itk
R AT 0T, WAL R I A&,
HE— 5 0 50 [F)9a &: LL A9 A0 A AT e i b 451 6 7l R 26 bk
atiah- Al

KH RIES I “Random Forest” #4405 5 i il
i3 5 W B IR 7 TR HEA T IR L

2 HZRES

2.1 Z=MFFHEIREHET MEER 2 RANAY M
2.1.1 REARRAT AR L ZRG T

Meta T4 R EH (KB 1a) , 5AESHCAHLL,
HIEZ (RF) 5 0~100 cm %+ 2R £ 2 AL S %
WNSEIA R R, RONVAE A BB 2 582187,
—-1.366. —2.339. —2.368 F1-1.931. &4ttt (TF) Al
RF [ -3 e $h B AN SRR B3R UL B+ 2 VR FE 3
R RERE . 5 TF AL, RF 40#>20~40 cm + )2
FIHRR R R EZE R AR E, H>40~60 F1>60~80 cm
T2 R B E R T 36.30%M1 36.74%; 0~20 F1>20~
40 cm 253 B2 PRI T 31.19%F1 29.60%

B —MONERIRREY), RAEBEE FLEETE 0~
40 cm +J2, ZEEER A0 A HEY, Xk 5
H 40 cm PUF 38 S S AR MERR B S RSCRI A o BT,
P40 cm PA b EEREEA SRR E, HE 1a TR

Hil, TFALFE 0~40 AI>40~100 cm - ZMER L BFH &
IyHI0N 73.62 AT 203.13 kg/hm?, 7351 45 0~100 ecm + 27
R h BAS RN 21.01%F1 78.99%. 1] RF 4bFE 0~40 cm
+ R 2 2 ER S H) 102.28 kg/hm?®, 5 0~100 cm
T 2R R BB R AR 43.63%, >40~100 cm
+ R T 2 E AN 132.15 kg/hm?, 5 0~100 cm +
JERETR 3 RAN S B A L) R 56.37%.
2.1.2 AAAAESTFEER R ARG R

Bl 1b 45 58K, MBCT i iE (CF) , AHLTHL
ficii (OF) &3 P&(% 60~80 cm 12 MR R E, 2
NAE R-1.454, XFHALLJZ PR EAEE . X 0~100 cm
T E R R BT it i, 45 REEH, OF Ab# 0~
20 cm TEEREE BAE TN T 21.37%, >60~80 cm |
R P B K, S 23.12%, >80~100 cm )2 R IR B 5 /)N,
9 18.64%. CF b3 0~40 fI>40~100 cm + 2R E 2
HE N 159.02 A1 207.44 kg/hm®, 7351 53T 0~
100 cm +/ZHER 4 BB (366.46 kg/hm®) [ 43.39%
F156.61%. 1fii OF 7E 0~40 F1>40~100 cm 2 AHER £
FMES 0~100 ecm TJEHEREE RS 1558
40.61%711 59.39%, 5 CF MHELEIAZRAK, {H 0~40 Fl
>40~100 cm LJZHIAHER 2R RARE 0 N %R 106.10 F
155.19 kg/hm*, 7351 FB& T 33.28%4125.19%, 0~100 cm
TN AR £ A S S HE CF RF% T 28.73%.

g 0~20f (n=33) E 0~20 - i (n=29) g 0~20 - (n=25)
B >20~40} ————— (1=33) & >20~40} ————— (1=29) B >20-40F —e—i D (n=25)
- = 1 = 1
% >40~60 —_— (n=33) :’f( >40~60 | ——— (1223) % >40~60 F —_—— (1Y)
& >60-80f ———e—t (0=33) = >60-80} +——e— L (=22) % >60-80 —— L (n=12)
i i - i ;
+>80~100 —_—— (n=33) -+ >80~100 i (n=22) -+ >80~100 1 = (n=12)
. . . . . . , . . . . ! . ) C oy
35 30 25 20 -15 -1.0 05 0 25 20 -15 -10 05 0 05 1.0 3025-20-15-10-05 0 05 1.0
ReNiE Effect size KNG Effect size R NiE Effect size
[H4% 208 Inhibiting effect BH#7 %08 Inhibiting effect [H4% %08 Inhibiting effect
. CJTF 300} CJCF 600 * 3wl
250 EERF € . OF & W IF
£ . £ g .
= = 250F ¢ =
_ Baoot . & . I R ¢
23 s . a =% 200} . * IS s : a .
285l 2 o = 9 a 2 3 a R
=2 150} =2 2 52
52 b N b oa =150 . a DEWOF a2 a o, C
& 100 a aa | 2T pEs ’ : g rC a
T8 I 2 T 38 L a a =38 N B a
23 = g 100 a = 2 100} $ =)
2 2 2
£ £ sof é . :
Z * Z Z ol t s :
0L =33, (1=33) , (r=33), (n=33) , (n=33) , 0L =29), =29), (n=23), (11=22), (n=22) , (n=25) | (n=24) | (n=13) , (n=12) , (n=12) |

0~20 >20~40 >40~60 >60~80>80~100

0~20 >20~40 >40~60 >60~80 >80~100

0~20 >20~40 >40~60 >60~80 >80~100

+JZIRE Soil depth/em
TSR ¥ % Bl Nitrate accumulation rate
a JEEIER (RF)

+ 2R Soil depth/em

T £ 2 A Nitrate accumulation rate

b. HHLLEHLACHE (OF)

+)Z VR Soil depth/em

T 1 £ % B Nitrate accumulation rate

c. MR P

b. Combined application of organic and inorganic fertilizers c. Inhibitors regulation

# (P<0.05) o WEFEE. AHPICHUBECHE ISR Z X A D AR RILGHEAR (TF) |

a. Reduced nitrogen application

I ARVNE FRERORF — LR A B R & R 7 B
AL (CF) AUAZSIImHIF (WD, FIE.

Note: Different lowercase letters indicate the significant difference in nitrate accumulation between treatments of the same soil layer (P<0.05). Reduced nitrogen
application (RF), combined application of organic and inorganic fertilizers (OF), and inhibitor regulation (IF) were compared with the conventional nitrogen application
(TF), single fertilizer application (CF) and no inhibitor application (WI), respectively, the same below.

B 1 =R E e A EL 3 B AR 69 4% 208

Fig.1 Inhibiting effect of three nutrient management measures on nitrate accumulation
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2.1.3 4| R AL AR 2 R ARG R

WK 1c Fiaw, MslFEsE F) wfLLEE K 0~
80 cm L )Z AR Th R E, JLHX>20~40 F1>60~80 cm
T E A RO B, SONAE S A E T -2.054 F1-1.702,
AXI>80~100 cm +)ZMHMRE R EHWMALEE. 0~
100 cm + 2R Sk BANE M AR S5 RE I, TEiH Ak
H (WD >40~100 cm + /2 4R 2k 2 A& 428.05 kg/hm®,
M IF A% N 360.2 kg/hm®, FF&E T 15.85%. A WA
FP) it FH 2 5 PG T BSEAR X DL AR 2 A& . H
WI I IF AbFEAR FR 2422 DU S o IR #h R &=
0~100 cm A RAE I B2 5 miE 73.71%F0
74.94%,
2.2 =3R4 EIBEHE T FHER 2h A RY 2D
2.2.1 R EH A AR EMRIEN TR

K 2a R EIR, FILEELBIE 0~30%I, B4
JIE sk it 2 P B84 IR R SRRV B 2 R B Ak E LA
2] 30%~50%H], s &N PR ERAT ST (A 2 ik
B 50%LL B, R E IR N SR E L] S A
FREEMIE ERIH T REFEN AL R (P<0.0D) . K
Lo B AR SR R S T 2RI ek = B A9 1 B R AT o 4L
THE 7 AN R RCE ) 2% A R Sk R R N A
il Ex (B 2b) , RF BMAEN-4.301, 95%E (5 X [H]
(95%CI) N-4.944~-3.457, S IEAHEL, YRRk &
YRR 43.19%, 1 HBEE RE LG N,  FEARACR
HBE 2 $2E . iR LA B 50%~80%I0, FE R Eh itk i
AR T IREERIKT 70.61%. WHEEERZDE
PR IR Eh ) T 2 LI AA &

s i

Leaching of nitrate/(kg-hm

10 20 30 40 5l0 60 70 80
Ik L1
Reduction ratio/%
a. PR LA S5 RS SE A B (KA G

a. Relationship of reduced ratio and nitrate leaching

S
2 (0.80] ——t (n=78)
i
8 (030 F —e—i (n=29)
=
23
£ (30,50] —e—  (n=25)
3
ij( (50,80] | ——e— (n=21)

A2 0 ® 6 4 2 01
RN Effect size
b. Y E: FEAg T BE 2 AR IR R
b. Effect of reduced ratio on inhibiting effect

e B RR 95% B E X . TR,
Note: Shaded part in figure represents the 95% confidence interval. Same below.
B2 B EANexT AR Bk a6y fLE 2
Fig.2 Inhibiting effect of reduced nitrogen application (RF) on
nitrate leaching

2.2.2 AHKRMEL eI B 2RI 69 %0k

Kl 3a 255K, AHEER LGSR ME R
B2 Rk oA . ARG 30% A 40, A
PR S A A MU A LR B B3 n BE &2 R B B HLAE
EEAFI7E>30%~60% I, bR & Bl A AL IE 5 4 e 451 ) 38 n
AU ESHHPIEBREEIRT 60%F, #iEE
N BE AR g 2 BT, SRS, OF BHIZRSIR
R B RN N-4.279, 95%CI N-5.051~-3.606, 5
CF ML, SR SRV T35 R BE 36.79%. HACHE HLGIA
AR AR F (B 3b) , A HUE AR ELBIE 0~30%
I, WEERER VA B N BRIE 33.27%: A HLIEE AL N
>30%~60%Mf, FBE 39.61%; i HLAE B AL L i ik
>60%~90%I, TREFRA R A 32.75%. XHAE—ETE
BN, BEEAVUIE G AL 038 0,  BE 4% Al R R bk 1)
RO, (H2G B G INE] 60%LL B, FH
72 T T2 A BRI 45 2 11 0CR S T FAEAER e TS I IR
FHN 3G

i

Leaching of nitrate/(

20 3‘0 40 50 6|0 70 80 90
AL L]

Organic fertilizer ratio/%

a. UL EAR LA 5 A R S b B R A DG 1

a. Relationship of organic fertilizer ratio and nitrate leaching

<
,\% (0,901 —— (n=49)
4
38 030} ——— (r=14)
=25 (3060)f —— (n=19)
T
§ 090 ——— (=15
5

B L
BN Effect size

b. AHLIEEAR LA BE 2 RN IR R R
b. Effect of organic fertilizer ratio on inhibiting effect
B3 A AKAE AR AR AR 4G (LA B
Fig.3 Inhibiting effect of combined application of organic and
inorganic fertilizers (OF) on nitrate leaching

2.2.3 ApH| R AdE xR BR B AR 6 F R

TEAT ST A, R B0 7 A A0 i 77 A HE — 2
it 5 n] DL 2 PR AR LB IR Eh ki = (B 4D, BN
i N-2.557, 95%CI N-3.145~-1.969. 5 WI Lk,
AH TR ALk is & T IRIE N 33.82%~37.12%, “F¥FF%
BN 34.53%. MREG B A4 ) 7] 0 it 2k SR B A, AR
HN-4.373, WMIEE RN 37.12%; B HEL
THIFIR IRz, WIERE TR 35.42%; MR B4 ) 7
B O B 2, IR B T BEEEON 33.82%.
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4= Total |- ——t (n=75)
AL ) | B
Nitrification inhibitor (n=41)
JOR it i) 751

Urease inhibitor | —— (n=16)

f AR 1 77 L
Nitrification/
Urease inhibitors

WNAH Effect size

By 4 ] R da xd Al BR 2k b 0 [ 4% AU

Inhibiting effect of inhibitor regulation on nitrate leaching

2.3 FNItHELEMIR R B FoIEkE 24

L SR IR R 9 R 52 2 A R IR I ER A AR A it
REKMAE, TEEARSESHERAMEHEE
FEALKRDY, WAMHR MRS S L. B
KPR REY Hik, REUTA GRS
B, X R B R BRI 0 DR 1 DR AT 0 A, SRR
Bl (B 5D, K BRNE . TERE L. AP pH

Fig.4

{8 25 - 498 5 O B A P DR S = b 3 it L 47 Y TR 2R TV
MR E —E RN P E R ERK S RANER
TR A 20% 0L b, RN TT R AT DLk 3
43.2%~47.3%. 50 RF A1 TF FH$% 2608 (1) 35 25 P 252
MR B, TUEREE 2 ik 24.3%A01 22.7%; 1§00 OF FH
PR R £k R AR RV OB ) B R R 2 K BN, T
R N 24.4% o FoAth [RI 38 7E AN [F) 7 435 B it I 10 o ik
FEE A ANE, (BIEAERLE 10%~20%22 1]« 7E I & it &
S AT, g O b R S 2 N A R R UV 1) DT R
AR TR E MK BNE, 2B T 17.4%H
15.2% (Kl 5a) s fTEAN LIS T, HIEAPR.
S A G AT b e Y R R M R S A
RS R 17.3% 14.5%81 12.3%, 1 pH 52 WA X} 45
AN, TEREN 10.3% (B Sb) o ST 0 70 98 4% 4 i
i, HEMARSE. L. GHURS EM pH
X R TR R RV I DTk E S B A 18.0% 16.2%.
12.2%F1 10.3% (K 5¢)

NI | 243 w | 24.4 NI [22.7
w 3.0 NI 213 w 205
ST |17,4 SOM | 17.3 N |18,0
N s NI st 102
SOM :|12,3 ST :pzs SOM :ng
pH :|7.8 pH :| 103 pH :poa
0 5 10 15 20 25 310 15 20 25 510 15 20 25
ik Contribution/% TTHkIE Contribution/% TTHkJE Contribution/%

a JHEIEE (RF
a. Reduced nitrogen application

A We KGHBAE (EIERRANERD

b. HHLENLECE (OF)

b. Combined application of organic and inorganic fertilizers

c. PRI P

c. Inhibitors regulation

NI: Jfi%f&E; ST: LHEith; SOM: TIEHANURSE; pH: THEERMA; N: HIEMAESE.

Note: W: Water input (including precipitation and irrigation); NI: Nitrogen application rate; ST: Soil texture; SOM: Soil organic matter content; pH; N: Soil nitrate

content.

WS #FraXamiRinET ZREOTRE
Fig.5 Contribution of main factors affecting nitrate leaching in vegetable fields

3 it it

3.1 RHETIEMERE RINIVK D4R
HEAEMBAS S EPHERERERE, 4
VR TR 9 /K R e FH TR K B I U 2 51 R SRR Ib A o K
WHE, KEEYRERE 0~90 cm IR AR T T
90~100 kg/hm™', N, HFMERSE (KNS) 7KW,
ANids S BRIE 0~90 cm - R HIE N RRE N
100 kg/hm*™, BRELER ARG MR, BREZHGHEELE>™
RYMR A TN BFELE 100 kg/hm? L AR 5 i A
FHIWIAERILP), AR 87 N3 1% 0~100 cm
HI T B R 3k BRSBTS AT R B, 6 R R A
iz ih BB E N 5096 ~ 869.40 kg/hm®, T & ik
344.07 kg/hm®, TF. CF 1 WI 43 0~100 cm -3 7§
g R & E 5 a8 35038 . 366.45 H
581.29 kg/hm®. L4 RF. OF Al IF 73 FEAK T 33.09%-
28.70%F1 17.31%, AR5 AlEiL 234.44. 261.28 Fi
480.67 kg/hm®, L THSMR Eh R B % e MME.
ST I, RFOF Hil IF 1E #0222 0~40 cm
RS BR Eh EAE > BN 102.28. 106.1 F1120.47 kg/hm?,

H5REZLRXAZGMEBEREAMIL. H 40 cm LELIFH
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Inhibiting effects of nutrient managements on nitrate accumulation and
leaching in vegetable soil: A meta-analysis

Jin Yuwen, Lu Yuanchuang, Xu Huasen, Li Wenchao, Sun Zhimei™
(College of Resources and Environmental Sciences, Hebei Agricultural University, Baoding 071000, China)

Abstract: Soil nitrogen leaching has been the main pathway of reactive nitrogen loss, which was caused by the accumulation
of nitrate nitrogen in the soil profile below the dense layer of the root system. However, it is still unclear on the systemic
effects of different nutrient managements on the soil nitrate accumulation and leaching in vegetable fields. In this study, a
Meta-analysis was used to clarify the effects of reduced nitrogen application (RF), combined application of organic and
inorganic fertilizers (OF), and inhibitor regulation (IF) on the accumulation and leaching of nitrate in vegetable soil. Taking the
conventional nitrogen application (TF), single fertilizer application (CF) and no inhibitor application (WI) as confrol,
respectively. Published studies from 2000 to 2021 were collected from the CNKI, Wanfang, Weipu (Chinese databases), and
Web of Science database. A systematic literature search was conducted with the key words “organic and inorganic combined

EE I3

application” and “nitrate or nitrate nitrogen”, “optimal fertilization or reduced nitrogen application” and “nitrate or nitrate
nitrogen”, “inhibitor (nitrification inhibitor, urease inhibitor, nitrogen regulators)” and “nitrate or nitrate nitrogen”. In the end,
a total of 62 literatures were selected to obtain the 377 groups of nitrate accumulation data from 0-100 cm soil profile, and 202
groups of nitrate leaching data. The results showed that the three nutrient managements were effectively reduced the
concentration of nitrate accumulation and leaching in the 0-100 c¢m soil profile, compared with the control. Specifically, the
concentration of nitrate accumulation significantly decreased in the 0-100 cm soil profile for the RF, the 60~80 cm for the OF,
and 0-80 cm for the IF, respectively, compared with the conventional TF, CF and WI. Among them, the RF showed the
greatest inhibiting effect of soil nitrogen leaching, with an effect size of —4.301 and a decrease rate of 43.19%. The inhibiting
effect size of nitrogen leaching and decrease rate were —4.279 and 36.79% in the OF, respectively. However, the inhibiting
effect decreased significantly, when the substitution rate of organic nitrogen fertilizer was over 60%. There was a significant
inhibiting effect in the IF treatment on the nitrate leaching, compared with the WI, especially, the combination of urease and
nitrification inhibitor, with the effect size of —4.373, and the decrease rate of 37.12%, respectively. A software package
“Random Forest” in the R programming language was used to determine the contribution rates of various influencing factors to
nitrate leaching. Data analysis results showed that the nitrogen application rate and water input were the main influencing
factors on the nitrate leaching, indicating the total contribution rates 43.2%-47.3% of the variance. In the RF, the contribution
rates of soil texture and nitrate content to the nitrate leaching was the second, accounting for 17.4% and 15.2%, respectively. In
the OF, the soil organic matter, soil nitrate content, and soil texture presented a great effect on the nitrate leaching, accounting
for 17.3%, 14.5%, and 12.3%, respectively. Nevertheless, there was a relatively small effect of pH with a contribution rate of
10.3%. In the IF, the soil nitrate content, soil texture, and organic matter content shared the relatively high contribution to the
nitrate leaching, accounting for 18.0%, 16.2%, and 12.2%, respectively. A comprehensive evaluation demonstrated that the
appropriate nitrogen reduction ratio ranged from 30% to 50% for reduced nitrogen application measures, when the input
amounts of water and nitrogen were 430.74 mm and 646.53 kg/hm”, respectively. In the soil with high content organic matter,
when the input amounts of water and nitrogen were 360.28 mm and 432.18 kg/hm?, respectively, the application proportion of
organic fertilizer instead of chemical fertilizer was from 30% to 60% for combined application of organic and inorganic
fertilizers measures. A combination of urease and nitrification inhibitor showed the greatest inhibiting effect for inhibitor
regulation. This finding can provide valuable information for the decision-making on the appropriate strategies of nutrient
management in vegetable production.

Keywords: meta-analysis; vegetable field; nitrogen application reduction; combined application of organic and inorganic
fertilizer; inhibitor regulation; nitrate accumulation; nitrate leaching



