DOI:10.13758/j.cnki.tr.2007.05.010

+ 1 (Soils), 2007, 39 (5): 760~765

S

HEESFREACMESRGTHIESEMSRENR”

BIRRE, REE

(B ANV AE AR FR g, 1 e T RS R S R T RSB0 5 (b R B g L IRRESTRT), R AT 210008)

B OB W HERROI RN ERAERGE T, BRI FEZCEE NI 0 NOy-N 78 Syl i1 5 |- 45350 0 ) 4>
i KAL), FETAG O PREE I e v Y it . 12 NOy-N I 53 1AT B 20 em %3 %I T4 180 em. 450K
FEMCE 134T 0~ 180 cm [K15% B NOs-N #2107 ~ 443 kg/hm?, SEBRFEIFIR FEVEW A0S SRk . L4 NOy-N
B R B A I R () ST BN S, AR 22 S AN W . i Y A RS R N R A R A MG NIE f 2 A A B A 1) I
L3651 NOy-N £ i 57E 2003 4F [ ERAEK AT, 43000 688 kg/hm® F1 881 kg/hm?, {HIZ KA K24 HH LI Ky 5
i 0~180 cm 122 50% /47 1) NOy =N FUERAE 100~ 180 cm L ZRAL, 1ZIREEM) NOy-N LU A & il el ki # A E Y- 13 R

G, LA TRERISERITEN N 20T, i TS BURRTAE 2t BB L e
ML TS
s AL R

i, 3% NOy-N AT GEAFAEXT FRIE 1075 S iy
KR NAEMEHAK; 18 NOy-N; 4
FESES: Si1544; S1524

BEAAR A N A& W SR B S A E ) w7 R ok &k
&i%mﬁmem&%,meNw%%w&a
¥, AR LR LB N A S UL NOy-N
%%ﬁ@ﬁﬁ@%%ﬁ%ﬁmeMxNME%Jﬂ
It A AT g LU S 2l I SO A B% & R T R K<
W, IXREIAT A R N IR 2 S A BT VS
JUFL N R 7K B IR K75 F B 1) R — B2 R AT
IV ERE .

HERE, 98 NOy-N X IREE 175 44 i) @k 451
T REEFAT BV, JCHAE B T IR IR
() B AR LY 288 AR X S5 . SRV B A TR 35 7
km?, oMb A 1800 J7 hm?, FEEERMEEY N
KN RIHFKERAE, FINEA BRI A2
FEAZHLIX I 22 N BESRIE, it A E RIS N 400 kg
fhm? e T AELEA R A AR M RS I 8 1 g N 22
P I8, e P SR L 288 R AE b X R 3 .
R R ST R R BT IR R 10% B
FEHL R K NOy-N &l 20 mg/L, m£y5 35T 8
AR 11.5% PRZEH T K ) NOy-N 7L 10 ~ 20
mg/L Z ], AR AR5 AT NOy-N il i #
R BIEH R /K IS AR Z Xl g D2 Rk 2B

T NOy-N & S 2 N 7K NOy-N y5 421k
T T KA IS R 2 5 8 3 TR NOS™-N TR 11

ERLBERIfT,

PRI, BRIMEE 2 i AR RS A U B B

wﬁ PRI 1 =355 1 NOs™-N {55 B S Hah a3 AT A

F A TN R T e e ). (R0, T
'ﬁNQﬁJm\ﬁ%%w KPR T Z MR %,
Isfan 25001 Campbell 25BRA 4 NI & & RERE 7
VEHHERE 2 o€ HIERIT NOy-N 25 & S o3 A 1)
FERHE.

HfF9E NOy-N 7 4438 v (14304 ] LARI FH BOpR A,
o mT DL IE T R SR BR A UM EE . A R A e
NO3-N [ 2 [ AHXT R 5y, PRI — 282 5 1) 4 AR
i BB G 4 RN A o (EL HH JB) 3 AR SRR OK,
I JECR ARG A 1T BER A A AT BEAS RER I H |
PISEBRIG oL Si4h, SHMSEFRE AL, R A
)32 S 50N A W] BE S M FRAT IR 7K 40 7E 3 R (R B
HAAE A SE BRI RRE, (RIS AR R AT WL
(R A AT ] REFN HH (] SE BRI DUAARRT o RIHAR
BEFCRH R REG 1 7 vk, HEZEHFRER: OT
HRE FARE N R KP4 NOs-N 76 - 55T
(1) 93 A S ) AR A 5 0 @ PEAG 138 ) T
NO5-N AR {6 5 (178 7175 S iy -

1 MR 575%

1.1 RS
P T R B8 e v B R 2 B b P R b 2 5 6 0 Py g

OFLETH: A EEZEBEARAE TREZE M H (KZCX2-YW-406). [F 5 5 5 ZERIF R R (973) TiH (2005CB121103) Al [E L2

KRG TR AT I (ISSASIP02027) JL[R] %),
EF TN BAIRE (1967—), %, WHLA, B,

FENFLHOKS SEWAK WIOTHIST. E-mail: bzhao@issas.ac.cn



%5 W

BRRERE: SO AR LR A 1 T 1 L3 T i A R 761

17, ZARK A TR A (RER 1149247, Jb4h
35°00"), J& THLBIFERSARIX . 3w+, FRJZE pH
8.4, BEGHUREE<T g/kg. TIEHIHFHL: 0~34
cm TENWFIFE L, 34~90cm ENZ T, >90 cm
TRt

1.2 R E SR

FH R I G WA 2002 4 6 AWIFFGE, 2 2004
3 HIRER, AT T 22 M. R 2 M,
IY BIAEARAR P et EEAT, B R < 58 8 25 m x
56 mo AbFH— L P B G
AL, B R AN ZZ (it IE K- 43930 4 N140 F11250
kg/hm?s Kb FH - f il IR B 25 T MBI B ) 2 1% GEB
W RAENE ), BT OK AN IRt IE K43 30 24 N 280 Fl
500 kg/hm?.

JITAT 1) TR R A A K e e v (1 7 B it 34 i B
bR B H 7T . EEOUT, MR IE
£ [(NH,),CO] Fl/5% (NH.)H,PO4 /£ N JIE, ek it
Tt TAEAT A, SRS FARARI I R 22 156 10 ~
15 eme FRHUIK BT A RERE ZE R I CRZ 7R
T AR D N TR, 60% FINIERME
SERRTN, IS 40% FESHENIREHR T (KL
ERFER 2 A Mk 3 A BAD A, TKAEKS
WONRHER 6 H BAIAE 9 HIKEk 10 H¥l; /M4
KFATNEEM 10 HhaaS4Em 6 HYl.

1.3 HFEFLIE NOS-N 2H

SRR R B AR ]S 20 em SRR ZE #1180 em
REE, BFOCRFEIE R DX IR 3 REATESR,
2002 - FOKFPAE T CHIRES TFURTT) FHES 53 5l KAt
1%, M 2003 4¢3 HHIFFAaEEIRE 1 AN T8 1 AN
KAEFES 1k, HEAE. MEME. KRN . 8 seg
E LM 24 h WA 2 mol/L §) KCI1 $2Ht (:
K=1:5), ¥z ¥r1¢ (SKALAR, San Plus System,
Netherlands) W58, SR )55 45 RPr &k AE A gt +
5 NOs-N [ (NOy-N mg/kg), FHHRYE 1353w
ANEE R T (T s A b3
NO;-N [ff& (NOy-N kg/hm®), AR K: NOy-N
kg/hm*= (NO;™-N mg/kg x BD x H)/100, H:+' BD Jj1-
AR (kgm®), H ATEEREE (m). HIHEHAR
JZE UK A 3EAARAR I R )30 5
1.4 PEMEEBRKEFEENSEIT O

PRI (1) A5 OoRER AR H 55 0.5 km AbTH
ANV G, KPR AR A 5 HAREE 11 km (1)
HEAAG)R.

ARG AEAH AR B P B b 3RAT, SR ARy —
ARG P ICEAR K /N X, R RE R 56 T st

TR, A A B IE R RN AR . R
FE— B BN X A F] SRR B TR A RE A
REEMES, A Villar-Mir 250Kk N X
TR0 15 22 B Ak THA B TR I AS B RS A A . 5
JITAF 50 BT HERE s AR P LU [A)— /N DX B 1 i 4
i OAREIEMES TSR Hr =20 iiiskk
TEASFNX. CRIR TR AR 22 1) S 25 vk 25 5 AU,
AW G J7 22 43 W 7 VA 56 A 9] it JE 7K S ) 158
NOy-N R, FH B ml A 14850
0 ~ 180 cm ] NOy-N &5 100 ~ 180 cm [ NO;-N
FTRZMMMKR, Fraget8rH SPSS 11.5 #H1T.

2 FR5WE

2.1 1E¥IR IR TIE BRI NOy-N 2

ANRIZE ARG G - 35 AR B NOs-N & (1)
AR, RIAELE AR HKF CRISARAAE),
[ —VEPICR )G » SEAEAE B IR AR At UK (3R 1D
Eotur, Hhf/ NEEWs n i - 583501 0 ~ 180 cm A% Y
NO;-N it I, H Ui AEAL L 2002 415k 7 4t
A& 2003 4R 4 5%, BRI I —Z= U N2 T AT
PRI R NE AL BE— 3, 1124 2003 41 R
JEARF /N AR i, A TSR B ) NO5™-N 75t HL il
AU S5 R, X AT R A RE R A K AN ) S
4 E I Lin SRRt £ ke 45 SR Rt
RIAEYIBCR 5 L5 AR B NOy =N & S4B )
R FEAED IR 2 e LU R . DAL, 78 Bt A A7
T, 2003 FFNAEWCR E TN = EYIA - N &L
B, BoRE TR AR ) () 0 4 A R0/ it A
FAFWIANIRD,  FERSHE TN BHERE T — 2= 145 2t A f:
IR SE RS N — ZR YRR T (0 S Bs LR
R

SRR, it I S B I AR OER fa 3 T
NO;-N Frig [adh, (R i () ) e 3 22 e U
7 2003 1) T K IE AT 2RI, 177 0 ~ 40 em A1 100
~ 180 cm )2 NOy-N Fiy 0 ~ 180 em +)2
NO;-N 4>t [ L 5 70 AR G0 B B 1A ] i L o Ak 2
BT B PEZER (R 1. HELE 40 cm FIESE
100 cm LAR 4 2 1 i PR RS DR A VA 7 A e X ) /v 22
IR 2 AT I ATV 190 em A2 4518, (EAEMDHE R I
O B BRI 3 A IR BEAE 20 ~ 40 em 22 [A), 45 AR AL 42,
T AR 2840 2 B R BCE 332 0 T 40 em BAR W
2, A D) AR R E 40 om 224 RS
H 1A 30 em ZE A TR E L2, nTREmE
WA AEVRR R B R 2 4 JF HOGH MR R A (e 5
THT 100 cm ¥ LA YU, BBk, 100 cm DL N LEH T



762 +

1 o539 %

NOy-N XF M AT R MM G B/ s S E i L R 7K
NO5-N y5 43, THli 180 cm ¥R H I AL X
kA 18 2R 5 ) iR ST
EPIWCER G 13850 AR B 1) NOs™-N A 1R K
5y BFUE 100 cm BAFMFIHRZ, ARG 4 2=
HIE S Rk E, LR HAEACF ], Lo 3 =,

HALHEHTmMAEE 40% DL LRk E NOs-N REE
100 cm PURAFITHVRZ, S IE 2003 4EE K
KRG, 15 60% A4 (R 1D. HJCATR, XF#H
NOy-N U S8 258 B M4 (L@ 2 Cm) 1R
5y 1T B Bk 98 1) B R 2 KT A v] R et
Ko

1 EHERE £IEEE 0~ 180 cm 7% NO;-N (kg/hm*) 2 2 R EASIE 0 ~ 40 cm FA 100 ~ 180 cm Ff & LL Al

Table I NO5-N residue (kg/hm?) within the 0 to 180 cm soil layer after crop harvest and its proportions within the 0 to 40 cm and 100 to 180 cm layers
USL 2002-06-13 G A 2002-09-30 2003-06-10 2003-10-02
(M EEERIR) (CEKWGR ) (MEWGRIE) [EX SeINE))

+E Lt (%) ) Lt (%) 4 Lt (%) +4 Lt (%)
NO;-N  0~40 100~180 NO;-N  0~40 100~180 NO;-N 0~40 100~180 NO;-N 0~40 100~ 180

(0~180cm) cm cm (0~180cm) cm cm (0 ~ 180 cm) cm cm (0~ 180 cm) cm cm

R 4433 5.4 48.2 179.9a 27.2a 44.3a 106.9a 27.1a 29.4a 130.9a 15.1a 58.1a

i (163.0) (1.9) (27.4) (62.6) (12.3)  (13.0) (42.4) (14.9) (19.6) (17.4) (8.8) 8.5)

R 4433 5.4 48.2 342.1a 36.5a 41.9a 351.1a 23.7a 34.3a 214.7b 5.0a 60.5a

e (163.0) (1.9) (27.4) (199.6) (30.8)  (37.7) (271.6) (19.1) (10.7) (33.6) (1.0) (12.4)

e A5S W ER bRAE 2 BESIECJR (AN ) P REROR A BRI p<<0.05 (1) g P25

2.2 IhNE-FE K+ NO-N sh7S Tk

AR NEA A 2 1) 32835 1117 0 ~ 180 cm NO3-N 5 &
BN ] PR AR A S AR (BT 1D, 356 N IS i+
I NOy-N & i, A UCRFE Ik, 8
R A A ) LRI NOy™-N & 4R 8y T
it A A 3, AT T AN 6 0 R P T3 (E 40 5 o4 N 439

H1 312 kg/hm? o {FE b AR I I] 25 KA &5 55y
SHEAT 5 2T B, 25 R A 2 K4 FAEAbEE
A2, LA 2003 4F R K AEK 15

(2003 £ 9 H 10 H) AT KRG (2003 4210 H 2
H D5 WA [ it A Ak FEE G R 60 39 ) 30 0 k] 1) - 458
HITH NOy™-N (1) BABAT W E M o XA A NF 18

1000
HEX KN

800

—o— R AR
—— T RLENE

600

400

200

1 0~180cm 1) NOy-N % (kg/hm?)

0

37
H

02-6-1 02-9-1 02-12-1 03-3-1

03-6-1

03-9-1 03-12-1 04-3-1

H GE-H-D)

B 1 R HIE 0 ~ 180 cm /2 NOy-N B8 (Frafidih 3 A~ TS I-FIME, HArr 2R EH
H17~503, 4T AEEEE NN, b E A B R AR . SRS R R R T O

Fig. 1 Variation of soil NO3-N in content in the 0~180 cm soil layer during the experiment
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Variation of Soil NO3-N in Content and Its Distribution in Soil Profile

under Intensive Agriculture in the North China Plain

ZHAO Bing-zi, ZHANG lJia-bao
( State Experimental Station for Agro-Ecology, State Key Laboratory of Soil and Sustainable Agriculture (Institute

of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China )

Abstract: A field experiment was conducted in the North China Plain to investigate effect of N application rate on soil NOs-N and its
distribution in the soil profile under a maize-winter-wheat cropping system. The potential hazard of soil NOs-N to the environment was also
evaluated. Soil NO5™-N contents were measured of soil layers, 20 cm each, of a 180-cm deep soil profile. After the crops were harvested soil NO;-N
residues in the profile varied greatly from year to year and from crop to crop in the field experiment with values ranging from 107 to 443 kg/hm” A
general trend of soil NO5™-N content increasing with N application rate was observed, while significant difference was hardly observed. During the
experiment, a peak soil NO;-N content of 688 and 881 kg/hm” for present local farmers’ traditional N rate and 2 times the traditional N rate,
respectively, was observed in the growth period of maize in 2003. It is generally considered that the soil NO;-N within the layer of 100~ 180 cm
could easily transport by leaching to the environment that beyond the bottom of the plant-soil system or be regarded as potential N source for
subsequent crop growth. About 50% of the soil NO5-N content at layers of 0~ 180 cm was accumulated in the deeper layers of 100~ 180 cm during
the growth period of maize in 2003, mainly caused by the heavy rainfall occurred concurrently. It was reported that such kind of heavy rainfall
occurred with high frequency. Therefore, potential contamination with NO5-N might occur even with local farmers’ traditional management strategy.
Further research is required to investigate the contamination degree.

Key words: N fertilization rate, Soil NO5-N, Profile distribution, Dynamics, Huang-Huai-Hai Plain



