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W7z (12~17C) K, Aa TRt RK.

1.2 ki
2.1 5 WX PO L R

PE: ML 18.0 g/kg 43 N 1.65 g/kg. 4= P 0.61 g/kg.
4K 19.4 g/kg HlifiE N 110.5 mg/kg % P 11.7 mg/kg.
% K 140.0 mg/kg. pH 8.0,

1.2.2 JEREL JRE (BN 460 ghkg), B (%
P,05 100 g/kg)»

1.2.3 g VU, oy SCEIRL (GEED.

1.3 MiRAZE

1.3.1 WEwit KRR ERAAE (N,
(P)y K (W) =[R2 K W8 e 41 &%
HEY(E D, 21 MBI E, 3 kER, L 63 A
AN, BEATLX ZHHES 5 2k X 5 7 W it , B S 10 m
X 20 m, PXHK T m, % 1 m, & 1.4 miIKJE
i

F1 ARFKEBERBARRIHTRFEER

Table I Design of water-fertilizer coupling experiment and results of celery yield
Ab T VS ESES SEBR AT g
X (N) X,(P) X3(W) X (N) (kg/hm?) X,(P) (kg/hm®) X3(W) (m*hm*)
1 1 1 1 430.5 144 5692 159200
2 1 1 1 430.5 144 3308 131200
3 1 -1 1 430.5 36 5692 156800
4 1 -1 -1 430.5 36 3308 112800
5 1 1 1 109.5 144 5692 184000
6 1 1 1 109.5 144 3308 117600
7 1 -1 1 109.5 36 5692 137600
8 1 -1 1 109.5 36 3308 114400
9 1.682 0 0 540 90 4500 132000
10 -1.682 0 0 0 90 4500 149600
11 0 1.682 0 270 180 4500 156000
12 0 -1.682 0 270 0 4500 130400
13 0 0 1.682 270 90 6500 152000
14 0 0 -1.682 270 90 2500 77333.33
15 0 0 0 270 90 4500 172000
16 0 0 0 270 90 4500 165600
17 0 0 0 270 90 4500 170181.8
18 0 0 0 270 90 4500 168000
19 0 0 0 270 90 4500 160000
20 0 0 0 270 90 4500 176000
21 -1.682 -1.682 1.682 0 0 2500 96727
1.3.2 WEschti KT 2005 4F 6 H 29 HIFMA  1.3.3 WIGREM RS WORINSREERE S, HRIEICE

(B, 12005 4E 9 A 24 H#uE GRERIE,
Wir 3 ANH. IR TR 1 PR R )
KNEERE. Hh, P CERAE, —XkPERA HiX,
TN B, FEREANVE A G AN, EF 05N X S b
B, NJE 3 KN, 13N NJEIE, 52404 1/3 1)
N BB (8 H5 HL 8 H21 HD; A,
KTHEANGER, R & X SEBRH, FE5 10 IREE
W CAHBAEEE 10 KB 1700, RFEER & Ful K
BTN AT SE B i, F AR AR LA A ] 5 4
o HEBE o

PERTIC IV BN, AR S R Bl 24 /N X 42 B
“S” 2Ll 10 cm 43 2RHL 0 ~ 40 ecm )2 HIEE A
SITRE AL o

1.3.4 RIGFERAATE PR SRR ASHL, Ay ]
SR A SIS IRE o I 5E I+ RE i 1 mol/L KCIF
PP CHWLE A 1:5), oug, SRm RS S0
N AN 52 3R R 2 2 T D2,

1.3.5 WEmHEIE  IEEEREN e 2% (-
ANV AL 2 H M0 B B SE it 5% (Excel
2002 EN H—HF g ) P,
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NEBARIK > rh I v K > 88 B4 e 7K > AR I A K
>ARNER Rk o X UL KB S iy BRAN [
HEXT 0 ~40 emt )2 HIBAHIR R ) RIREH IR KM
Mg, A58 N vt 7K P ol i 2 A A 33 v 1 SR AR
i, MR EALERARK T, Aff 0 ~ 40 em 12 T 584
12 6 1) SRR ARG 22 o X ORI EDIE 1 myNJIEH 5
it FH 5y Aok - HE R B R AR E A IR AN A
N, IRNJEM I, A 0 ~ 40 em T ARAHIR B
2RI AR AR I AR IS OL T, HnpeK
i, A AR Hh ) BAE D, X 40 cm

BB R A 7 .

NO;™ (mg/kg)
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10 e T
s | \k\
~ 20 g +A x
5
S
m\j 30 | \ —x— QhHE 1 —— ib3E 2
H 35| \L\ o Qb7 —a 4bEES
40 ¢ * * —— JhER 20 —+— KbFE 21
45 L

1 KESHEAREETELENO, B8
Fig. 1 Changes of NO3™ contents with soil depth under different

2.2 BEFYMNIH

2.2.1 NG L s R £h SRR 5 MBI 2am]
Fib: BRAEFE 9 (NssoPogWaseo) Fb, HiAth - 4b i+ 15
TR 1 1) SR AR XY B b R R BE R S8 i B n, - i ]
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400 1 @20 B9 Qb 20 B 4 11 B4#20 413
350 f - . :
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2 20
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g 200 F . . .
% 150 ] : . .
100 o ) ) )
0 I SR
1 Ll ” . . .
0 1 b L o | L [H L | )
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Fig.2 Effect of single factor on soil nitrate

2.2.2 PX{HIEPAERRE BN K 2bAE
He AR PR LIRS 2R (1) SR 3 B L3R 5 1) 48 i
B, ARIL T K IR RE Ao X AR EE 21 (NP oW asgo)
AR AR I RS A AR B A L, AR BT EAL,
H7E 30 ~40 cm )2 SRR REEROR, 1K & T A
SOKERAETEDL T, ARG, AR T30 I 2k 1 L

WA R i g /. I 2bib v s 78 A R 3 AT
— GG, BEAE PR RN, AR SR 1) SR
N, BIARE 12 (NypPgWasee ) < 4b 3 20
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FEOS = & AP T mNAE A AR, fE— e R
b XINJER T E MR .
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2.2.3 KX AR IR £ SR AR I R MK 2¢H]
Frihe AP AR SR 11 SRS B VR R RS 0
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2.3 WEFHESH
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AL B A R R #h AR R ZEACK, HBERE P &
(3G, Ak B IR - SRR R ER AR BRAR B AN e M,
EILT P OB N A S X

M 3anl s AENPANVAERIIEOL T, BIATHEK &
oD, 3R )7 SRR IR SR AR T SRAARRE RS oK, B4k
FE 1 (NuzosP1aaWsgon ) <ALH 2 (N3 5P 14aWizs ), Ab
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EREEE T (Nys30sP1aaWsgon) FIAEEE 3 (Ny30.5P 36 W sg02)
AL, &b B 2 ( NusosPiaaWases ) Hl A 2 4
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A0 T g DuE2 B4 DA 4
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150
100 +
50 -

NE] N
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N M FAREE 1 (NusosPraaWseon)s A HRIFINPLL AT {2
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AFOS R 24 v, A —&8 70 T IR Eh 1 AR E .

M 3b T E s A PR SRR R R 1 R R A
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Wisgs ) AALEL 6 (NjgosPiaaWases) AHXT K TALEE 5
(N109.5P 144 W sgop ) FTALEE 7 (N yo9.5P36Wseo2 )5 1M LA
TR K, XL AT T /KON T AR 5 1
FUMVETER . 4h, BEEPHERWD, T IRAHIR I
AR BREAE , A G IN, WAREE 6(N1g95P 144 W 3308)
<KLBE 8 (NygosP3sWases )s A A, kLB 5
(N1005P14sWsgor) AL 7 (NygosP36Wseon o HIH
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APREHH TR m KGO, s K b3 5
mAL - E AR W R 2. a7
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RAPWANY, IR T X R IR SRR A, Af
T IFER IR £ (1) SR ARAE R D
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Fig.3 PW effects on soil nitrate accumulation under the different N levels
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Fig. 4 NW effect on soil nitrate accumulation under different P levels
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Fig. 5 NP effect on soil nitrate accumulation under different W
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Effects of Water-Fertilizer Coupling on Accumulation of Soil Nitrate in Celery Harvest Period
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Abstract:

With 3 factors and 5 levels of the secondary regression of orthogonal block design, artificial water control experiments in the shed

of rain-free condition were conducted in the semiarid cold region of northwest of Hebei to analyze the effects of different water-fertilizer coupling on

soil nitrate accumulation (0 ~ 40 cm depth) in celery harvest period. The results showed that: (DTo high, moderate, low water-fertilizer coupling,

higher fertilizer and higher water treatment reduced accumulation of soil nitrate while higher fertilizer and lower water treatment accumulated more

soil nitrate. With the increase of single factor, the effects of N, P and W on soil nitrate were increasing, unobvious and decreasing respectively. @

Under three factor coupling, soil nitrate increased with N increases under the same P and W level; nitrate decreased with W increases under the same

N and P level; while nitrate was uncertain with P increases under the same N and W level. Nitrate accumulation increased with depth in all treatments,

which shows the leaching effect of water on soil nitrate.

Key words: Celery, Harvest period, Soil, Nitrate, Accumulation
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