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A ABAAMEREIERRIT, HRTUEHE WP ARXEBRKRM KGR
S HE FVHERUUERETRCETHRE R, HHTHEBFEAXRRNELESEBS
A(NO-N), B HNERHEPFEAEMRELERATHIE 30kg N/ ha, BN EHE TREBERE
REXS 3 T K AFE AT BER NO-N 55, N ERBEPE S AENAICABEEHE
150kg N / ha; 4 3ORE SRR A &3 B kR A 07 B0, R R BUIE S A0 i B E R BBk
HTRE, RARZ A A 5 7R R MK,

X@ia ARKK, BRI BERY

AR X R, R SAS AN EEREY, ek ARH
THE, HRAR R I EREERMEMANISMEST, EE, BIEED S WMkt
1R K (R KR 895 3, R 2, IF 20 i), R E 01 X, 3 K (kK
) 8 NO;-N SREmmEid PAM e ELERE R (10mg /L), AXEEIE
200—1700mg / L%, RAGT BT HBMEHELHRSR 4088, HHREEADR
FRAEWNPAEFRHARN 2315, M AL RB— KRR, 2FERRIEXBRANE
BREE., AW, i TAMEAR ARG, A XFEH LR AR REXTED, CF
MR BREBEZHEERBEAEMA/NIEE T ERRITORRS R, S, RA1TE0]
BOFEE T RARMEEFER AR R, BT RERERKNELIN, 4 CHE 1991—
1994 FH B RLER.

1 BRIk

1.1 ghttin

BRIHHEREEN BT AEAE L, B vRw R L, A6 C154g/kg, & N
1.55g / kg, ®if# N 88mg / kg, pH6.5,
1.2 #mitEn

* EFHBMHILE ARBEELEBIHA,
BRI S B 1 1995-07-31
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ZBRiItRGH 8 MNERIBEARBRITAR, B MBRITAKR/DE 2m(K) X 2m () x 1.45m
(&), RER 4m*, TEEE Im. SMBRIPDERA SHEE 3IAER. 3 15 REOKERE UL 24
BHKEE, tBRKRERBREWEZA.

1.3 XE4kiE

Bl UN5(JRE N 150kg / ha) 1 CNy (B8 N 150kg / ha) AL, 5% UNg. UNg,.
SUN;50. UN 50+KClL. CN 5, +KCL. CK, & CK, 5+ 51K & N 90kg. R E N 180kg, B R % N 150kg.
R & N 150kg+KCl 150kg. B8 N 150kg+KCl 150kg / ha; CK, R AR N, CK, X N AFFIR
U-UN )t Bh b B, F4BizFs 6—8 Z, HWiBNLH 1—2 &, RERERTMER] MEBHLL
AR RBRERE.

1.4 BIFHZE

BRITHNBREZRZE 3—4mm / d, H 0.02—0.04MPa U EM %, NHEIEGE 1—2 XTHh, Bk 4—
7K, #E S R (10—16, 30—36, 50—56, 7076, 90—96cm) (15 /K 4, Wl & KB H B9 NO;—N
(Thymol #) & NH;-N (&M &) & &, FHHHNBRITHLGEERE.

2 4R

21 FAEESERNTES HIFE

1991—1992 F i 4 MMM LR (F 1) B, HEB /K NH;-N 5 NO;-N #
S, EREKAMROANR, B NH,-N BEAEPHEENTN LR SR, THIKERE
¥R ZRA R, 50E S AR, NOT-N 723 i _EE (10—16cm) B K JLF
A, MEHE T2 (90—9%cm) WA KEFE. REFRE, ROTEMZ A FHHS L HK
W IR ALV R T O, NH—N 1] LA 45 3 497 1 SR B A B e, 1 NO3—N AR 5 g 1 4%
[ A BT IR R, T AR AR BEE WK T 8 BRI T &%, AT A M52 9 NO;—N Tk sEA 1
oK. dl, RATATLAEGIA, RS H LR R EREWERE S 2 NO;-N, HmAs m $ i
FEMEAT fE A T /K NOS—N {55 — A E E M BRI,

%1 W\ALWERAD NH-N 5 NO,-NME@ESH
Table 1 The concentrations of NH;—N and NO;—N in percolating water from rice fields

® K (ER/)

WEE JEXK)
Concentration (mg/ L)
Depth(cm)
: NH;-N NO;-N

10—16 0.45—2.61 (2.23) B OE

30—36 1.65—3.82 (2.49) *

50—56 * W . 0.32—2.13 (1.31)
70—76 1.27—2.13 (1.58) x M

90—96 0.27—1.56 (0.72) 5.81—9.23 (7.84)

T 1991 —19924ERE RS E WM B PR EN 150kg / ha; F S PRMA R THAE,
HBE AR, WEIE A S0—S6cm BHEREBMBI/KS, ol AP ML BEH
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NO;-N. XfUHLEATHER, EARE K4 T, L EERZ LT KBRS, HTESHER
(10—16cm HE) B WK FILFRAZE NOT-N, HEERKRZ U T f T4 TR
AW REA LR, %A R VE A RS TR AL T ol 68, AT B i
TEM NO;-N FEEARKEUTHELLEFEERM.

2.2 HEPEX}iEimoksh NH;-N iREAKNE
MEhnE AR 4%+ 5 F 2 (10—16cm) BRK P K NH,-N WEARHBHEE. -

MK 2 Fis, SR B, B n A X 200 vk B A AL A BUBR T 38 50—87% (R & > Bk
B EARR > EARR), MAEHETZ (90—9%cm) BKK NH,—N ¥ B mEt/ 3
%, Wi, LB EEREHH NH;-N o] URRB KRR U, I fh RS &
TRFBRBRK NH;-N ¥, S06R EAE T KRRk A5 W , BT 208 iE FH A9 52 B

EmERRE.

2 HRARAEXERASP NH-N REM KR

Table 2 Effect of N application on the concentrations of NH;—N in percolating water

NH;-N (mg/L)

10—16cm

90—96cm

0.30—1.01(0.64+0.28)
0.57—2.20(1.41 £ 0.56)
0.12—2.22(1.27£0.72)

0.06—0.96(0.62 £ 0.32)
0.34—1.41(0.79 % 0.33)
0.12—1.64(0.88 + 0.53)

& o H
Cropping season Treatment
L CK,

UNi
CNj5
% % CK,
UNy,
UNg

0.33—0.92(0.56 + 0.32)
0.45—2.61(2.23+0.44)
1.56—5.16(4.42 £ 0.83)

0.38—2.23(0.93 £ 0.69)
0.26—1.56(0.71 + 0.56)
0.41—1.44(1.05+ 0.45)

T : UNggs UN 50, UN 50, CN 5o = FREN 90, 150, 180kg FIB &N 150kg / ha, $5 S th ¥ #9185 SE.

&3 FEEAEAEXERAT NOS-N REARM (90—96cm)

Table 3 Effect of rice growth and N application on the concentrations of NO;—N in percolates (90—96cm)

= % NO3;-N
Cropping season Treatment (mg/L)
B % CK, 5.66—7.70(6.81 £ 0.89)
UN5 5.64—9.23(6.88 + 1.06)
CN,5, 6.12—10.20(7.34 % 1.29)

CK,(U-UN )

10.63—13.30(12.15+ 0.86)

[ CK,
UN
CNiso
CK,(U-UN,5)

2.07—4.94(3.34 + 0.90)
1.69—6.41(4.75 + 0.20)
1.84—7.34(5.34 + 1.88)
4.02—8.38(5.22+ 1.47)

IE: U~UN ;B3 RN, A #ABEK; 55 P35 Y FHE 5SE.
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2.3 KEAEX} &Rk NO;-N K ERIRIE

M 3 YOREAT 40, e F RUAEXT 24 28 L 380 1 T )2 (90—96cm) BIK ' NO;—N # &
MEmREARY. HEBEEAAITE, RERAEN LYFRATROCY 1.02—7.22%, BE
X 29.7—37.5%, Bl 4 i) NO;—N KR ET 1. RITWX—FRE N REgiAE
FriBas BRAREEM. Fi0, ABEES (1986)RE, /M IT B IR ITH N R B
B, 5. RERMEV LR EMRKEMN 0.30—9.30%. LR, EANREFAHE—
AT DA A 3B A, EAE UG A KT B 5 B R A DRSO K.
Sk, 3 5 0 R B O 0 Sl T AR i R 3 B IR K B NOS—N R M K AR
),

B—T5 i, NHEIEARFRSX (CK, Bl U-UN,5, X) FTREB K /K NO;—-N WAL
PAE H, R A0 E T 2R NO3-N $E A M2 B 82w, BIRE K REx B Rk
NO;—N KRB E 7T LU F] 43.37% (F-2) 1 9.00% (B %) , 2498 1 R0 B B0 B i1
£ KA NH;—N 1 NO;—N M B R EEH A~ E e,

24 FREIFIERTERKHR NH;-N REHKIN

WA 1R, ARG N &R0 T, RESBREX HE LZE (10—16cm) BRKF
NH;—N ¥ EE M A B A AR ). 120k B AR i W i B + 338 (8] i AR i 2 B — B
PR, ERE X EEEM A EREML, MR EX 2R TFENTHEBE, XAEESMWR 34 X
MEZBBFMEI., Sk, BATA G FREN I BEAR A, MR BN HLE
HEEXR, ERBRB T HEPREESEERE, N MRS ZEmsA. REXLE
E%ﬁ**%ﬁﬁ&ﬁ@%ﬁmENH:Nﬁﬂ%ﬁ%ﬁﬁ?Nm%wm%ﬁﬂﬁﬁ
B, W N FIBk R W2 Rk —

NHi-N(mg/L)

0 1 5 «.; 13 TR
BEARSE KHL (KD
Days after N application
B B SR HE L2 (10—16cm) BRK S NH;-N % #5m
Fig.1 Effect of N sources on the NH;—N concentrations in percolates at 10— l6cm depth

(ER = early rice, LR = late rice)

2.5 A EFEBRTEERK NO;—N REK
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1992 45 BFEESEME LR R, £ N B&MF T, ¥H T2 (90—96cm)
BR/KPH NOT-NRE, RARKEX S TREX. WRBEK FHORELREXR
1.18mg / L (F-Z=) M 1.99mg / L (B ZF) , 24 TR UMK E (ADKF B TS B P R
{EAER) il 3.32kg / ha Bl 21.5% (52 2) 1 5.21kg / ha BP 61.6% (B2 3). WML RE
1993 F X8 3| THESE (A 2), BREX M T NO;-N HF IR ZEX & 0.66mg / L (FZ)
M 2.48mg / L(#aZF), HE W NO;—N WA BABN & i 1.86kg / ha BP 21.09% (%)
6.50kg / ha i 69.86% (BeZ%). R, BiHTE NO;-N Kk & b #2570 00 0 9
B. RATHX —W IS5 5 5% Ek (1986) 12, 26 K g (1983) VBT 4R 8 6 48— B, RATHIM
WS SRR B A FER, — e R A W E KR FR B RTS8, ZWEmE RS
REEIRM., ETRENSHEHBEEREE 2, W HEE v g L5 E U2 F ISR,
AUEER AR KRS LBRED.

NO3-N (mg/L}

L . L s s .

0 10 20 30 40 50 60
MRS XK (K)

Days after N application

B2 RALRFRT 90—96cm HE B RAKH NO;—N W H i (1993)
Fig.2 Effect of N sources on the NOj;—N concentrations in percolates at 90—96¢cm depth (1993)

2.6 REREXELDFADHKAERM

AR 35, LR 45 P BB R AT AL B, T DL SE 48 IR B O RE I 5 A A
B, ARMBFR A M AT B B BOR B IR R S0 5 4k T A TR <
BRRRR " SR BV LB ST, SR 3 fiR. SR N RZRETUBRER
PR T J2 (90—96cm) B K P ) NOT-N ¥ BE, 47 X i1 Bk B L3 B PR R KR
1.08mg / L, #HE T H R BB 32.24%. B KA TIEHFRICR AEEIMGE LR 50, 15
KA MHFBREREE N KK AL ERES 81.3%, MU THARED 18.7%. B3I &
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F W, R AR R ERE XD B R A RN, HRITZBARERENER
BV RA—ERER., EREMREER, RZ KK BB ERT HEEREZER 7—9
X, IEHER —ERNEZBRNY (5 XRiE).

750

UN(1984)
/’A

6 00} P
5 d -,
=)
% 7 o7 SUNGY9)
E © s

4 50 /
Z. / ~
g s
Z

j/" /
300

—e— i FF % (1993)

Lsolk SUN (1993) —0— [TH T HERE (1993)
——e—- 5 R £ (1994)
——o—- T HFRRE 11994)
0 1lo 20 35 R 50
BEAESS K ( K)

Days after N application

B3 BEERES 90—96cm HHEBRK S NO—-N EKERHZmH

Fig.3 Effect of polymer—coated urea on NO;—N concentrations at 90—96cm depth

27 FELSYHFAHRENRIE

— 2 g 0, E—E AT A RS Y (EER NaCl #l CaCly) 7T LUMH £UEE
TP RTALEER, TR R IA B,

X RPN LR, AR
KCl, HF gt H7E 150kg / ha,
N 8158 150kg / ha. REE5EWE
4, ¥ KCl o] DB B B b pg /R N
B, FEMEAE S 51 XA, 90—9cm
BRIk NO;-N B 538 He ik,
WY TBE 2.32mg / L, #H24 Tk k &
FERT 55.6%. HR, REFM KCl
XY NO;—N 5 il A K 4 R
90—96cm B WK KT NO;-N
¥ BE BT e B i 1.50mg / L, M
YTFWEEWMT 46.4%. ik, &
fITHEM R CI™(KC) 7f LA Bl
NH; MR 1b, T B 2 NO; B

8. 00F

6.00} UN1s0+KCl
2
&
£
z 4 0o
P
o :
z UNiso

2.00

CN1s0-KCl
0 10 20 30 40 50

WAERE L& (K
Days after N application

B4 FmE AT RIEMK K EH(1993)
Fig.4 Effect of muriate potash on N leaching loss (1993)

K. BE, EAMRHETIREN NOy K, SARM. A, RIDER KRS, ERER
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e 1994 4E X5 AR B #— 2 Bk, BIRRZE %I KCl X # NO; R T XX, 90—
96cm B /KFH NO-N FHHREHREX&H 1.22mg/ L; Mk E&H M KCl X#
NO; #hk LR X 4, 3 NO-N ¥ E FFET 1.93mg /L. X, HFEHE—H K
it '
2.8 FEETIFPERHE AL G

BTAX R H PR EMRKAELR, BREFH LR P ERRERATHAR
FERMPILERR S, ETE A TR ERREPAGEER, UREIR
AP EEHSEEA, RAEEYNFMNE.

mE 4 iR, TE2 5 N & OUEFR 300kgN / ha) flE M BKE (F 3.0lmm / d,
MERH 540mm / d) &4F T, BIEB R E KW, 715 0 WS RE R E R a3
NO;—N sk 8254 23kg / ha, NO;—N 5 NH;-N MR B &%k 27kg / ha, KU
A Wk 2 NO;—N £ T NH;-N(NO;-N §E#%k N &i 85%), REXN R T#
F(REHE N B HUERHSMHE N BB 59%).

F£4 EETRPERKE T H (1992—1993)
Table 4 Estimation of N leaching load from rice fields (1992—1993)

wowm Y
m H Observed value
Item B % % & it
Early rice Late rice Total
BWEFE (mm / d) 3.51 2.62 —
BRIk # (kg / ha) 2.81x10° 2.62%10° —
B &K NO;-N ¥ (mg/ L)? 4.92 3.61 —
BRAk NH{-N % (mg/ L)? 0.84 0.72 —
N # % & (kg / ha)
NO;-N 13.82 9.46 23.28
NH;-N 2.36 1.89 425
B OB i 16.18 11.35 27.53

1) BEBEKSEY N80 X, BERR 100 X;
2) NO;—N Hl NH;—N ¥ HE 2 — @B R .

IR A 2, AL B R DA SRR IR K N150kg / ha FEREK, REHTE
BRKMTY NOT-N R EBA BT KA KL SRR, (BREFREN B HBMKECHE
AEAEIE 10mg/ L(RE 3). BKABR AL, REE A BHPESSKENELA
B EmiEiEid 150kgN / ha, RAKRB S N 258 300kg / ha, REHENE
5 NO-N AR B ZBHARM AN EHE LR, (HRERAN T LAEBEZIME N KT,
BOLEREFABTKHBRK NO-N EKERA AT 10mg/ L. MRAERE
ke, BRREE AL, WEBRHITEERSFR. S THAHEUSER, RITEBFEN
FHEPEFE KB N BAEHEE 150keg / ha, TiX A N KFxtF 58 @7 400—
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500 2 fr (6—7.5t / ha) M7= 8 BARE BB/, X B HRANITE 1978—1986 EFF R =24
I 5 o 1 2 AR T E 5

BN HE— S, ERREER, B 70 FERFFE, 3+ BRALR A E 3
BERMARGR, BHER T RN B RARLEARES, X2 D MREAR L E L1
(Less—Intensification) ", Jtmv.0 P 20 B WAL AR 695 B, LU BBD R 7= 5 695 e
BRIABFRRE, i, pEGRLEA 21 H22, W50 4l 4 7= 1% 50 8 SR NF DA
BENER, CHABIBFEERINEN.

3 4 if

1. ZEREH LW E B R AKS, NH-N 5 NO;-N ERBARMR G ERR, #ik
BHPEERRLKHOERESE NO-N, REERRTREERUTHELLE,

2. M RAEXT ST+ FEBFKRH NH-N R EAREBREZWE, B FESR
WK B NO3—N ¥ BE 9 57 09 2 (8] B2 71 , kg S SRR bk 2K TF 98 B 1 o R 2 WL ).

3. MEMARKRAE —BETRE, BEX LEBR/K+S NH;-N 2#ERERBE K, fi
REXEFRHK, R E 7 EZRET AR RUIR MR F AR R BTE

4. {8 H7ERE N300kg / ha #1 540mm / d BRELAUH T, UERBHBEEHKLLR
(NO;—N+NH;—N) £} 27kg / ha, 3 # Wi @ SON B REH P8 B KBHK N B A EEL
150kg / ha. g

5 * x &
I BHERE. 1983 HMBEHFRBFSATFTEARARERE. FHAZAT, H48, B4, 71270
2. KHEHRE, 1986: MAUNY - MY REFARBRRABRBROPR. LH-HYRESRESHA.

490—502 . EBHE AL,

3. ERME, 1983 MM N ARME LW EEYM AR RENREHHRERTEE. PRERESHRBIE,
T, 185—189 T,

4. f—8,1993: %ERE. B A#, 108228,

5. EXRE%, 1986 AL AREHEEROFR. HHER, B17%, H6, 2442487,

6. Kurakova,N. G. ,1984; Role of denitrification in nitrogen balance of soils. Agronomy (in Ru.)S: 124.
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Trans. 14 th Intem. Congr. Soil Sci. 42—52.

8. Wang Jiayu etal, 1994: Study on leaching loss of nitrogen in riceficlds by using large undisturbed monolith
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STUDY ON THE NITROGEN LEACHING IN RICE FIELDS

Wang Jiayu, Wang Shengjia, Chen Yi, Zheng Jici, Li Chaoying and Ji Xiaojiang
(Institute of Soil and Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021)

Summary

Nitrogen leaching loss from double cropping rice fields was observed using a lysimeter
system during 1991—1994. The main results are summarized as follows:

1. The basic form of nitrogen leached from rice fields—was nitrate nitrogen (NO;—N)
rather than ammonium nitrogen (NH;—N), so the N fertilizer applied in rice fields could re-
sult in the nitrate pollution to underground water due to N leaching.

2. N application showed an obvious effect on NH,—N concentrations in the percolateing
soil depth of at 10— 16cm, and a rather high NH;—N concentration occurred in urea plot
compared with the NH, HCO; plot, suggesting the possibility of more N— leaching in
NH,HCO, plot than in urea plot.

3. The NO;—N level in the percolating at water soil depth of 90—96cm was consistently
higher in the NH,HCO; plot than in the urea plot, which may be ascribed to the obvious dif-
ference of transformation dynamics between NH,HCO; and urea.

4. Under the conditions of an application rate of 300 kg urea—Nha™" and a percolation
of 540 mm, a NO;—N leaching of about 23 kg ha™' and a NO;—N+NH;—N leaching load of

nearly 27 kg ha™

were estimated for double—rice cropping paddy.

5. Based on the observed peak levels of 9 to 11 mg NO;—N L' during a certain period
of time and the limit of 10 mg NO;—N L' in drinking water derived from underground wat-
er, we recommended a application limit of 150 kg Nha™ per rice—cropping season.

Key words Nitrogen leaching, Lysimeter, Urea, Ammonium bicarbonate, Environm-

ental quality



