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WE ORISR A AR 20T 58 b F - 32 /K 78 U RN 8 2 VA 401 R, 0] FH T 1 D5 S
FET 145 Wi T 8 2014 — 2017 4F W 0B 8l L 43 W B0 7= o SR HEASE 2 258 3 DA SR 4 2R B 0~90 em
Ab R = R R . A5 R R PR U S AR P i 285.2 m'/hm, PRI R AL 8.8 %0, MUK IR
1 16.8 kg/hm?®, J& YA M 9 4.2 06, i A8 6.3 kg/hm” &SR 0.16 kg/hm”®, SIS o Y 2= H
UM FH A 1 4.2%6 0 55 5 R AR A =M B S Bl HE A = G 3 B 7 4,090, 43 0 98 A 11.4 26 7 T R AL
12.3% R 21.0% 5 2 A HER = 1 2500 77 20.6 6, 43 S0 7= i 25.3% 7= 0 2 B 61.3 % L BRI
H36.9% ., LRI, HTHE I A X B SE AG R U AV KB 2 S EOE K IBIR , 5 T UM IR % 3 1 it 4L
P IRy ZRRE R P IR AV A T R AT R IRV o, Vel /it A £ 19 ] i AU SR e T LB R i U/ i

VAL O TR Bk B Mk B ORI DL AR A S K B A SRR K
KR BRI FNE PUUARE ;s AKALE S KB 5 I

hESEE  S158; S365 XEkERIRED A

UTAFR , 31 8 bk =2 7 b AN eH: K (1
Bk SRR Ty 1 R SR R A
Aelv =l JEGE T, 2022 4F 42 58 A fif i S FhAE T Ak
262 679.8 hm”(http://www.stats.gov.en/) . ZE3 ff
TEFT AT 2022 4 4 H % 5 8 AR SE T JRl 2 Y 45 1>k b
A A 5 R R 78 Mg 3 0 /U it FH ST Y8 410
kg/hm?, #1245 3 000~8 000 m®/hm?, #£ 8 F1 it fE
VLR T REAEY . AR AGE i+ 3 b AT
F At i B T FLAE R K B AR T AR ) )
TR 38 Bt B /RIS, 3t 1 9 05 R 3% 1 1) s Xt 2
IKIK B2 Gt A i

FR AL T i b S RO R IR S £, F3
OB R 51.7 kg/hm* ™, U IE B R AR BURN
IRV TR P 2R R ) e O o R T R
KRB BRI AR 22T SRIBT 224 F i T
3 UR /D B HE K AR it T A SRR - AR B A A A

Wik H 291.2022-11-19

Fe4u H ¢ R E SRR H (2018 YFD0800804 )
4751, E-mail: 1171075780@qq.com

EEVEH : D2%IT , Email : maxw(@xaas.ac.cn

XEHS 1000-2421(2023)05-0168-10

RIS WP B VTR 30 90 XoF 2 it e Bk A i R
WA B E R, (2 B AR R R s duy
AR - K S Ae VR v Uit ZUIE 20 %6 150 %4
AT A CTND IR 0 501 A 18.3 %6 A1 43.0 %6107
Pkt A T R S A S /Y T
SR T TR, R R R AR SR AR
IRV 55 4 A b DXAEAE 2500 o i B X 3R A
it X 3 A ORIz 25 T 7B R BOTE K 35 T AR
A BT R T RS (H AT X T S
AR M E D LARIE .

AT FE LAAR M A A 3080 i A L R VA v 4
T 55 K508 (2014—2017 4F) Ry & Ak, ) A FE T J5 A7 34k
AR, LATE ZURIAE A3 A ), W 1 28 M =%
H £ )2 PR 0~90 cm Ak R E WL sh 2, 41 7E
ANTE K R A B T R4 = i MR R A
B TEHR T K A2 5 %) 58 Mk 3 0 A R
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Sk Bl 5 DX b S FH T Y S e R A

1 MRlER=E

I AR
TR A TR S R SR LA 22 ke BT8R4
b B 2 B % TR 25 A i 56 3 (87°46/'457E L 43794
26"N) . I R HE 600 m, AE IR 5 ~7 °C, H AR
7K 310 mm , 4F 7€ & & 1 600~2 200 mm , 44 H
BRI 4 2 594 h, LR 156 d, J& TR KA+ 5
A I A U Y B R 3 A b R K TR
+ gt RTFERR AL IR AT RS R4y
TR ANANLR.1 g/kg &R 0.42 g/kg AEA A 2.65
mg/kg  # A A 0.96 mg/kg AL 7.3 mg/kg . # %k
B1109.4 mg/kg, £3 pH 8.0,

1.1

1.2 RiEIT

TRIREE R A AR Ml A A ER BT A FH U bk v
P2 W A5 (6501041.2) o {30 T 2014—2017 4E 47,
RHAEAIE — g Mgk o . IR0 ik 3 b B - B K
B4 FRAE R (CON) I HERE X (KF) L Z5 5 el HE
B (BMP) . CON J2& Y 1 K 22 Fofe ROFP AR = 77 6
S 1 it M V8 4SS X 5 K A ok R0 A 194 TSk B it G
i, S 1 BRI RO 6 245 S R H bR it I e R i
B 7 AT DA, A R v 7 R B 9 R et A 7 AN
7% s BMP £ 6 b i U Sk R 2l 7, BRIV 221 e R
Tk £, AR 5 A 203X 6 0 R TR o B R G O 25 SR L 45 A H
T 7= e 6T il A | R R BE X R AT LA (R 1) o 1l
WIWEE, L IAN/NX, BA/NX A 68 m* (K
17 mX 584 m), BEFLX ZHHES .

x1 BSREAEEFHEEERT SR

Table 1 Fertilizer and irrigation program for each treatment fertility stage

& SR TR ] Y27 Onion TR Cauliflower
. /‘ - . S K% Factors
Growth stage Times Irrigation time CON KF BMP CON KE BMP
A PR+ 1
Fallowing +Emer- £ 1K st 5H T4 Late May ~ #E7K i/ (m®/hm?) Irrigation 300 300 225 375 375 300
gence stage
WK/ (m?/hm?) Trrigation 300 300 225 375 375 300
Ly 2% 2nd 64 FH Late June  N/(kg/hm?) 206 69 83 8 30 30
Seedling stage P,0./(kg/hm?) 0 0 34 0 0 0
25 31K 3rd 71 4] Early July %7K 4t/ (m*/hm®) Irrigation 300 300 225 375 375 300
7K/ (m’/hm”) Irrigation 300 300 225 375 375 300
LR FAW 4th 74 Mid-Tuly e €
N/(kg/hm?) 0 0 0 0 30 30
Developmental stage
2 51K 5th 7HFA] Late July  #7KH/(m*/hm?) Trrigation 300 300 225 375 375 300
6k 6th 8 H B4 Early August 7K H/(m?/hm?) Trrigation 300 300 225 375 375 300
i T 7th 8 A ] Mid-August  J#/K &/ (m?/hm?) Irrigation 300 300 225 375 375 300
PN
Expansion stage - S WKt/ (m*/hm?) Trigation 300 300 225 375 375 300
8w fi )
sth Late August N/(kg/hm?) 206 104 118 84 30 30
P,0;/(kg/hm?) 0 0 34 0 0 0
. 9 PN
59K 9th ﬁ‘J A WK &/ (m?/hm?) Trrigation 300 300 225 375 375 300
R Early September
Mature stage 9 ) .
%5 101K 10th . {q e 7K/ (m?’/hm”) Trrigation 300 300 225 375 375 300
Mid-September
N/ (kg/hm?) 412 277 277 280 150 150
P,0,/(kg/hm?) 345 173 173 0 80 80
Bt Total K,0/ (kg/hm?) 300 120 120 0 7575
S ,—-—»»ﬁ 3 hi 2
SRIHE A/ (m /hm ) 3000 3000 2250 3750 3750 3000

Irrigation quota

1 CON:H RLKAE s KF : CEEWHE ; BMP : 255 08 s AN [R/ING S0 38 b 3 ] 22 57 1 25 (P<<0.05) . Rl . Note: CON: Conventional
production mode ; KF: Key factor mode to reduce leaching; BMP: Best management practice mode ; different lowercase letters indicate signifi-

cant differences among treatments(P<20.05). The same as below.
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PR 2014 — 2015 4F Jy B ek 14 B2 PR A, B4R
5H F A&, v, RIATIE A 15~18 cm, #R A
10~13 cm, FHHE % 40 J7 8k /hm?, 3850 1 &UIE IR
Z(H N 46.4%), CON it 25% , KF . BMP % jifi
17% , KA 2 UGB R s B AE B iR — 2 (3 N 18 %0 .
P,0; 46%) , CON Al KF # JE A 3 JE — W i A,
BMP BEHE Lt 60 %0, HAr 43 2 UGB IE ; BRIE HI B B 1
(% K0 50%) , EHAE — R Mgt A . 2016—2017 4F
HACKBSE CHALIAESE) , B4 5 H R 1A G, mEVE
FEAHAT A 50~60 cm , B R 40~50 em , FhAH 25 i
42 000 ¥k/hm*, FALFH IR % (&% N 46.4%) , CON 4k
AN AMEHIRE , REAFM 4 2 GBI KF .
BMP il 40 %6 , ok 43 3 URAENE 3 i I FH B0 40 1R 5
(&% P,Os 46%0) , B AE HI K Uk AR 81 1E (& K0
40% ) NEFEAE— PR o 2 I8 25 3 v 7 A B
B, A ZINDKR: P ) 8 TR0 B S5 1 o
1.3 A RHREMNE

PRI 2 T IR I 90 em AR YK T B VA i 1t

E=3-

Case pipe

JE A R B4 B (B DY E . 2013 4F 10 A #Z%%
B EE )RS R AR T R 1.5,
0.8.0.9 m By 7 5 1R L3, 30 ) AT R — A4
15° ZE A W TRV TRT , SR I 76 JIC TR A2 B0 A R il 1 A
TR AEAR , FiAE - HURE 48 20 mm BB S RHIR , fe)5
o3 2 I A 3 5 ARy L — R R — B
AR R AR AR SR 8 . BRI /N XK
BIARERE AT/ g KB T K
T BT REFPAT , AL f s s K . ERRIK
K G KB A T )5 5 2~4 K HAE N IR
TR 22 TR AR IRV VL, 1 SR IR VA VR R AR AL S5 43 TR T T
Be NVRLZRER T AR TR g5 FUBURE I ], 57 RIECA DK
B IEAF G R 5L 50 % T — 20 COKFR R R IR AT,
TR AT SR SR S IS R IR W) A 100 mL 98
R PO FESR A8 LAR Y 1 h, SRJG BUL R B 1 g
PO UR VA, o J A FH U 3l 4 A (L5 AA3) Il
WV B (TND LA A A (NO, ™ -N) 4% 2485 &
(NH, "-N) & &, AN 3k ESR .

=

JE$EE Connecting pipe
S s S FER Y BRR RAER

S S S

Sample bottle  {Buffer bottle Vacuum pump
-y 0cm |
miwe || Esw |
Suction pipel|[| Snorkel =
15cm 90
o EIES P
%@ﬁ Monitoring soil |
Liquid |
collecting . JEREIR
film . HiEBR Film pressing ring |
Filter sand layer |
15_§ril__-_v
|, &
EkE b
Cover of permeable bucket ﬁ g WA TR EE
& Eluvial collection bucket
w2
1 HBEgRtREE
Fig. 1 Schematic diagram of field seepage pond
=R > Mo Sy ¥ > NP =X 3 2 N
1.4 BHEFENE AP o 7RG R N, m’/hm®; POy

FEAWOGR G , KA 700 53 FRILZ UF 7= 5
3 (R 5T L A5 S PR s AR BUAUS  FR AN
DX PN AR SR S AE T 73 P i T o, DA S B 7
1.5 HFETERSIT

T R 2 e VTR TR SR ) A A T R b
TARFR . 7= 2 B0 B T AR A P i S K R
OB, 4% =0T

a=R/P>X100% (1)

K&, m®/hm?,

VR A B I UM B A5 i I 7 Tkt
T RN b ISR B IS W AR R A
S IR A B IE BRI o IR TR i R R M AE B
HATHEIT, O 1 a PRI W A R e S5 R e
TR, THEANTT

=X V) (2)
=1
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KL 2)H:p AREME & kg/hm*; C, 55 ik
RISV ) BT MR kg/ (Lehm?®) 5 V, K56 § i
WAL,

% 1 Excel 2019 1 Origin 2019 #4754 b 3L A1
K2 1E , I FH SPSS 26.0 #4748 11H40#7 , R LSD
BT 2 H R

2 HERESWH
21 BH¥EF=E

FACFRA B R R B E 2R (K 2) . 4ar”
RN : BMP>KF >CON, 2014—20154F (V£
% )BMP KF Fl CON 4h B 57 2445 7= 2 Ky 26.8 . 23.8
22.6 t/hm*, 5 CON AH bt , 76 7 I il B2 AR [R5 00
KF % N: P,O-: K,O f1 1:0.84: 0.73 ###& 4y 1: 0.62:

I CON [ KF [EEBMP
T B3

Cauliflower a

35k Onion

PR/ (/hm’) Yield

2014 2015 2016
SEAY Year
B2 AREKBIZETHHRX"E

Fig.2 Vegetable yield under different water

2017

and fertilizer operations

0.43, 73 51871 33 %6 Jit 3t .50 Yo Jit 8k it A1 37.5 %0 il
B AR B WA > VR R
11.2% ; BMP jifi It 1 5 KF A ], sk 20 20w AT 114 3L it
F A, 38 T A 7 0 I o, ek 2> 25 96 (A Bk, AR
Prre i i E RN 15.7% . 2016—2017 4F (fE 422 )
BMP . KF F1 CON V- ¥ 45 7 5 43 5 o 32.3.25.7 il
24.4 t/hm*, 5 CONAH L, 76 FE WL ) AR R 1 0 T
KF U 08 i w4 4 A, sl 2 46.1 0 it &0, 39 P, O
80 kg/hm” Lk K K,O 75 kg/hm?, V¥ 7= & i & 14
20.4% ; BMP 5 KF (1 ifa A A [R] , 98 20> 25 %6 1) HE 18K
TR R B RN 24.5% 0 LT L, 7R RRAR
Jit AL 5t R R e A A kB SRt A VR R R
TS8R AT LI G SR8 7
2.2 B FTREFE

[] — VR AR B ] (4 7= S AR AR AR AR, ¥ 240 (2014—
2015 4F ) FIAE BB (2016 —2017 4F ) [] — &b 3 4 7 3
HEAFAEEAREZS B RAREFAK,
S A FE R R 2 5 B CON=KF>BMP, 4E 2 ;= ifi &
i CON>KF>BMP, 1fij 7 jii. & ${ /& CON=BMP>
KF (% 2) . AR AEY 0 448 7= 345 AE A T .
2014—2015 4F (FE A ) CON [ AF 2 7= i 5 & 285.2
m®/hm?, 11 KF F1 BMP 1) 7 8 & 43 51080 0.25% ,
7= A i i 2> 13.0% i 28.9%, CON | KF Al
BMP 1 7 i & %53 5 & 9.5% . 8.3%.9.0%;
2016—2017 4F , (LB 2% ) CON 4 ¥ 7= i it 285.4
m’/hm*, KF 1 BMP 4% 8 1 53 5158 2> 0.,20% , 7=
Wi o ) E > 9.8% L 21.8%, 7 ¥ & K4y ik
7.6% .6.9%.7.4% .

R2 ARKEEETKHNTRESTRAY

Table 2 Yield flow and yield flow coefficient of vegetable field under different water and fertilizer operation

CON KF BMP
(Y — — —
Vew  CWR/m¥hmd)  FWERUY wE/(dhmd) FWERUY wER/ b)) AR Y
Production flow Flow coefficient Production flow Flow coefficient Production flow Flow coefficient

2014 282.8a 9.4a 247.2a 8.2a 181.8a 8.1a

2015 287.5b 9.6a 249.0a 8.3a 223.7b 9.9a

2016 295.5¢ 7.9b 262.8h 7.0b 235.1¢ 7.8b

2017 275.3d 7.3b 252.0b 6.7¢ 211.4d 7.0b

P & 31T L, A PR -+ 1 3 VK e 5 R
B R 2 AE B, CONLKEF F
BMP 2 &5 H 43 510k 35.3% .34.7% F136.6 % , P20
ZBOF3 5 510 30.2%.26.4% .30.2% ; S &

BRI SR 4 A B R K
GBI A R 2 T Y 2.2 .3 243, TR AN
SR E R 1/3~1/2, 4
K, & B WA S T W K B /b, 7= I R BT
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4A%~T.7% . WULAT I, SRS A F It R B
K i CON=KF>BMP, K Z 5 H 4T % £ F M
I coN []KF [EmBMP

120
100 :
80
60

40

77 E/(m’/hm®) Production flow

20

0
ZNER Y S
Fallow+ Seedling Developmental Expansion
Emergence slage slage slage slage

slage
HFH Growth stage

HlcoN [Jkr EEBMP

KEM R Rl

Mature

120f a

100

80

60

40

20

P2/ (m’/hm’) Production flow

0
A+ ET W AT

V-A-E VN TR

Fallow+  Seedling Developmental Expansion — Mature

Emergence slage slage slage slage
stage

HEFH Growth stage

0 77 i 2 B CON~KF=BMP, 1M = i &2 $ &
CON=BMP>KF.

1401
Il coN [ IKF [EEBMP

= = = =

SN I = =
; ; ; ; T
=

o

]

o

FAL R/ (m’/hm’) Production flow
-4

o)
(=}
T

0
KWEESE e BB BN ks

Fallow+ Seedling Developmental Expansion
Emergence slage slage stage slage

stage
EF W Growth stage

Il coN [ IKF [ BMP

Mature

100p

PR/ (m’/hm’) Production flow

0
KMOETY AW RAEN BN ks
Fallow+ Seedling Developmental Expansion  Mature
Emergence stage stage stage stage
stage

HEFH Growth stage

B3 2014(A).2015(B).2016(C)F1 2017 £ (D AREKIEEE TH=RE
Fig. 3 Yield flow under different water and fertilizer operations in 2014 (A), 2015 (B), 2016 (C) and 2017 (D)

2.3 JIHBHFE

DS A . &8 8 A KE &2 CON>KF>
BMP, - HAE &% 2% . 2014—2015 4 (¥ &)
CON . KF #1 BMP B9 4% 2 & Rk % 1 73 00l o 15.7 .
12.4.10.0 kg/hm?; 5 CON # H , KF 5 BMP 43 51
21.0%.36.3%. 2016—2017 4F (#£H 2 ) CON |
KF 1 BMP 11 4% 34 & & itk % & 40 %l o 195,
15.4 . 12.3 kg/hm?; 5 CON# kb, KF 5 BMP 43 1] )
A2 21.0%.36.9% o T HEWE S I, xR Ak B Y A
32 B4 il R R A /D T R T R i, U 2
gk =% KF .BMP %3k it 45 CON st 2D i B2 AR ]

HAS KT P 45 A BEE AR e Y
BEME B R K, 4 a 1] CON L KF 5 BMP kb 3 4¢
R A A R 18.9~29.4 kg/hm?, 54 B &
R A 42.4%~49.6% , 5 HAb A FHp 22 7
3% ;4 ali) CON KF 5 BMP &L BEAESN B3 8B
LU 20N E L R R OB A== s o | S VAR B

12.2.5.3~9.4 . 4.1~7.5 F1 5.3~9.4 kg/hm’, 2% 5 I
B3 (K 4) . 3L BRTEAE e A~ A 1 W 0 2 AUk
7 T 1.0 kg/hm?, U8 BB & B 5 )R kA
O

2) AR AR R T SRR
T, AW R 2 CON>KF>BMP, f HA
F2ERF ., 2014—20154F (F£ ) CON KF fil BMP 4§
Kms A A R 9 12.1.8.4.6.2 kg/hm?, 2016 —
2017 4F (AEA 32 ) 431 4 13.1,10.2.8.1 kg/hm?, A=
P A TR T A A R K L 4 a ]
CON.KF 5 BMP &b 34 35 i 25 Ak 75 120 6.6~
10.0 kg/hm?, i 8 A~ Az K A 28 0K 2k 1Y 38.3 %0~
44.2% (E5),

A A SRR IR R A, 4 a R[] b 3 A R
SRR BRI R 7T0% 2 A . 2014— 20154 (F
%) CON KF il BMP 2 4F A A A& bk /5301 o S A&
WV R 77.1% .67.7% .62.0% , 2016 —2017 4E (£



#

al
&

G 75 A KIS ZE T TSR T 5 3 KB T R R B R

173

BRI/ (kg/hm®) Total nitrogen loss

74/ (kg/hm®) Total nitrogen loss

4
oy

/(kg/hm®) NO, -N loss

1

NO, Ntk

NO, =Nk 4/ (kg/hm?) NO, -N loss

—

S =N WH U0 OO

—_

S =N WU OO

W 5 RHA+E T Fallow+Emergence stage
C4h ¥ Seedling stage

- I % FH Developmental stage
L ZAN% A Expansion stage
L XX U Mature stage

a

ALPE Treatment

AR E BT Fallow+Emergence stage
C %7 Seedling stage

B % B Developmental stage

JZ KM Expansion stage

XX Al Mature stage

a

AP Treatment

2

/(kg/hm’) Tolal nitrogen loss

=

ekt
S =W NI OO

4
©

PRV ERUS

JBEIRIA L (kg/hm?) Total nitrogen loss

—_

—_

W 5 VRHA+E T Fallow+Emergence stage
C4h 5 Seedling stage
B % F ) Developmental stage

[ EZA )i K Expansion stage

[ XX A Mature stage

Ab3H Treatment

AN e Fallow+Emergence stage
L4 A Seedling stage
I % B Developmental stage

of KM Expansion stage
ol a XX AL Mature stage
8 a
Tt a
6l
5t
4
3t b b
b b

2f B o
1k
0

CON KF BMP

AbFH Treatment

B4 2014(A).2015(B).2016(CH)FN 2017 E (D HEEZEEFHREAMKBE
Fig.4 Total N leaching from vegetables at each reproductive stage in 2014 (A), 2015 (B>, 2016 (C) and 2017 (D)

W AW+ E T Fallow+Emergence stage
L4 Seedling stage

[ % H M Developmental stage

A% K] Expansion stage

5| B BiU] Mature stage

a

3.0p

2.5F

KF
AbPE Treatment

CON

[ ] AP+ E Y Fallow+Emergence stage
CO%1H ] Seedling stage
B % 7 ] Developmental stage
2 [ZA R Expansion stage
XX Y] Mature stage

Ab3E Treatment

Fig. 5

NO,-Ni#k# B/ (kg/hm?) NO, -N loss

NO}‘-N‘M?ﬁ%/(kg/hmz) NO,; -N loss

3.0

2;

W BT Fallow+Emergence stage
CA4hH I Seedling stage
[ % F M Developmental stage
fiZ K] Expansion stage
5t X plUY] Mature stage
a

CON

AL Treatment

W AR E Fallow+Emergence stage
CO 401 Seedling stage
[ % 7Y Developmental stage

) ZA i KW Expansion stage
XX B 2Ub] Mature stage
2.5¢ 2

AbPE Treatment
BEl5 2014(A).2015(B).2016(COF 2017 (D HEE LB HHSRMRAE
The leaching amount of nitrate nitrogen in each growth stage of
vegetables in 2014 (A), 2015 (B), 2016 (C) and 2017(D)
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HBZE) CON KF 1 BMP 44F-fiff 25 Zbk i 2 20 1) o A
RIRIA N 67.2% .66.0%.65.9% ¢

VEESA . HAAME R GHERALM.
L6 A) DL, 5 A R A A B i 2 CON>KF>
BMP, Jf H A [ AR PR E A B 2% 25 5% . 2014—2015 4F

AR+ E Y Fallow+Emergence stage
% il Seedling stage

[ % &Y Developmental stage

ZA 1 K3 Expansion stage

XX 28] Mature stage

0.10p
0.08}

0.06

a
0.04F a
bbb b, ab
0.02} b b Ii-lb o b
0.00
KF BMP

CON

NH;-NWF%‘:%/ (kg/hmz) NH,-N loss

Kb FE Treatment
4+ 5E T Fallow+Emergence stage
%10 Seedling stage
[ % & ] Developmental stage
ZA 18 KB Expansion stage
XX IR Mature stage

0.08f
a
a
b, b
If% IMW
KF BMP

AbFR Treatment

0.101

0.06F

0.04¢

0.02F

NH, -N#¥# i/ (kg/hm’) NH,-N loss

0.00

CON

(#:724) CON . KF Fl BMP {1 £ & %0tk % 2 20 51 0
0.28.0.23,0.18 kg/hm?, 2016—2017 4F ( 4£ 4 3 )
CON .KF FBMP #2245 Sk B3 5 0 0.35.0.32.,
0.24 kg/hm?. EeA R BAMBE R 1.8)~2.1%,
AL ZS BRI AR H D

W 4P+ E T Fallow+Emergence stage

% HilH Seedling stage

[ % &1 Developmental stage

ZA 1% K] Expansion stage
XX )24 05] Mature stage

0.06f &

0.10r

0.08F

0.04f

0.02f

NH;-NWF%‘:%/ (kg/hmz) NH,-N loss

BMP
AL Treatment

4+ 5E T Fallow+Emergence stage
4118 Seedling stage

[ % & 1] Developmental stage

ZA 1% KB Expansion stage

XX i #48] Mature stage

0.08}

0.10p

a

a
b
b
b c bb b
"
KF BMP

AL Treatment

0.06
D
0.04f

0.02f

NH, -Nibk#% 8/ (kg/hm®) NH,"-N loss

0.00!

BEl6 2014(A).2015(B).2016(COFA2017 £ (D IRFXZE L FHMBSRMRBE
Fig.6 Leaching amount of ammonium nitrogen in vegetables at different growth
stages in 2014(A), 2015(B), 2016(C) and 2017(D)

3 W ik

IRV 7 Ui s R R K S RS AR S
24 FNAEAIE =2 1 Gl HE A =X (KF) 5 25845 RS =X
(BMP) # Lt , #E Bk 18 43 0982 1 25 % Fi120 %, Jife AE
i 5 A A RS e A [ 7 R A A3 D 18 06
13%, 77 Ui i 3 2D 14 3 5 N I 9T 4 A 2k
AR 0T8T A g ik /U A9 S T T S ) ek D
o 3 50k e T 30 %6 %o 7 i e d AL TR
R H R AL T IR R AR B
L FT DA NER A DS 203 7 506 AR S A Re . B
SR it AE A R)  (H B R T 3B BB L, BMIP ¥ 2L AL
BBSEAE 45 £ B WK AEAF T KF, i T 7K 5
R, U AR O A o X U B TG T8 2 T A A
11 5 = R [ e W 0 = 1 =
Iv) st i /L R, L T A O A K el B e

FARBEAE — R LR R A AU
KNG, o v 2 AR | 3 Fhok B 48 A X 7E
PRI T P R B AR 26.4 %0~
34%.23.1%~29.7% F1 26.7%~33.7% , 1 T #E K
A A A B I A 1/2~1/3, 1 77 i A2
b2 B B 2~3 6% 70 R BUR A~5 4%, R L
PRI - R O e W L ORIk U v
U O 0 155 D0 AE At byt B . T SRR SR M
JR-F A Fe VR AR R AT T 2 KoK I8, 45 5%
T W PR PR30 AR R bk A S Y TR e X
£ 25 - 3 [ 7K i 100~160 mm'?, pk 35 il 7K 5 AH Y
F—R KK R, I EA& S —HAKSES,
FPK T Rl K 2 RRSE T B UE AW WO, BT AR
KBTI AVE T L Z= TR .

AR 55 32 1Y B K AE A BASE X, AN ok 2 it
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Rt Gt AE T 2 S SR HE R X, AR R AP R
I HLD it A 25 A R, A R AR v
A AEA A EASER PR i R AU
Ve /D B A T R T ARG A R R e i S R K 1
AR, I B iR R A S B R ek
R 20%0~25% , PR s 13%6~18%0, IR
FRBOA AR (H B A BRI 16.220~19.0%,
FEAEIEIN 4.1 Y0~4.7 % , X 3 — 5 Uk B Y T g S e
i KR IR EOK A A K IR i N E ek
IR AR AR MK

HELE 4 afE 2 P 3E e 45 AR R A K
PRI -+ T 300 1 B R S RN A A R i 4 i)
i A A KOk Y 42.4%0~49.6% . 38.3 %~
44.2%6 .32.4%~43.2%6 , Tii FHo A 4 > s 1A 7 ik ik
ANFEIRE 22 SR B 3 o S EH A b DG B s R
AR, R R R R K
B% PR AE L8 P i R A ZE R S Rl KOMR , D B S
BB AR AT A B SE AR 2 KR 2 ARYE B
P UM A O HE S0 2 | Pl A R R S K
AN T P i, AR T I AR 1 AR B A
B, R 2 BGE o AR S A B AT A AT AR
HE B XS 5 R ek D A S R Y A
B OGR R R H A . AT R B H A
Sk, 5 /K AE iz 2 B 3 ek v/ R £ T IR
TRETR o W G i 7 A S 2R = i
T3 1% DA K R 35K MR A 385007 12 32 57 3 MR A /0 4
W i, R H AT AT #E— 20 DA K I A4S R R
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Effects of water and fertilizer management on water infiltration and N
leaching in open ground vegetable from grey desert soil in Xinjiang

JIN Xiuqin"*,NIU Xinxiang”, PU Shenghai*, YANG Tao**,
MA Honghong®, LI Pan’, PENG Yinshuang', MA Xingwang”

1.College of Resources and Environment , Xinjiang Agricultural University, Urumqi 830052, China;
2.Institute of Soil Fertilizer and Agricultural Water Saving , Xinjiang Academy of Agricultural Sciences/
Ministry of Agriculture and Rural Affairs Key Laboratory of Northwest Oasis Agricultural Environment ,
Urumgqi 830091, China; 3.Agricultural Technology Center in Aksu Prefecture, Aksu 843000, China;
4. Jingcheng Testing Technology Co., Lid., Urumqi 830011, China

Abstract The monitoring data of the state-run monitoring sites of open ground vegetable fields in
Xinjiang plain from 2014 to 2017 were used to study the characteristics of irrigation leakage and nitrogen
(N) leaching loss in open ground vegetable fields under the different modes of water and fertilizer manage-
ment in long term.The runoff volume and nitrogen leaching at a depth of 90 cm under conventional produc-
tion mode, key mode of emission reduction ( fertilizer application optimization) , and comprehensive mode
of emission reduction (customary irrigation and N application ) were analyzed.Results showed that the aver-
age annual water infiltration was 285.2 m*/hm’, the flow coefficient was 8.8% , and the total N leaching
was 16.8 kg/hm” under the conventional production mode, which was 4.2% of the seasonal N fertilizer ap-
plication including 6.3 kg/hm” of nitrate N, 0.16 kg/hm” of ammonium N and 3.32 kg/hm” organic N.Com-
pared with the conventional production model, the key mode of emission reduction increased the yield by
4.0% , and reduced the runoff, the runoff coefficient and the total nitrogen leaching by 11.4%, 12.3% and
21.0%, respectively. The comprehensive mode of emission reduction significantly increased the yield by
20.6% , and reduced the runoff, the runoff coefficient and the total nitrogen leaching by 25.3%, 61.3%
and 36.9% , respectively.It is indicated that the conventional production mode of open ground vegetables in
grey desert soil area of Xinjiang lead to water leakage and nitrogen leaching loss.By reducing the amount of
nitrogen application and improving fertilization methods, we can increase production and reduce irrigation
leakage and nitrogen leaching amount. Reducing the amount of fertilizer application and irrigation at the
same time can greatly reduce nitrogen leaching amount and increase yield. The key point is to reduce the
amount of soil residual nitrogen in autumn to reduce nitrogen leaching loss caused by melting water in win-
ter.

Keywords open ground vegetable; nitrogen leaching; characteristics of runoff; water and fertilizer

management ; grey desert soil; mode of emission reduction
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