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F+HRb oMK Fbo5K) ORy hThUETI V% 10
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EEEG ON, (LR, VA, =, BEmR
FFm

AR TR AEENEZHEDTEDIALEIERNRE L TV 5.
—5TC, EFE AR O RS BRIk, B 11
MHHEE (NOs) RET/KRICHH LKEERZ5 | Eidcd e &
B, Pl X b dfBb2ER & U TR T N ERIRE
EDFEEE RS> TWBENY, 20, TNEDERETH S
ZERORH T O ERflEARDEN TN S.

T iEORBRINZ % &, THEROMEYENEZ,
ZOWAEMH NH, & NOy 2N % 2 EMHISNTWVE Y.
C DFREDOTINC K D EBREOTANZHH] T X 2 nl et e &
ncwnseo,

F iz, WERNAEEZTER LR ZHWS C T, (b
MRtk O£ BT B e TERY.

AW, BB 2N UMY R 2N X B 750 N TEY
ARG U0, ER0BHMZHNE L Trolz. 2Dk
(E2ENRHE X & AR S & OFb S XIS BT, b
EnavzzRy MG LR BiiE, e, TEkra
EHE L, FANE NizsER0BH T 2@ RN AR DY
Tiro7z.

A& A&

Ry kiR

RBX, (LR AR (U, (BIRXD, (EZERs kT
b oMK CUF, fboX) O3 0HEf TRy & (3
CIEBOMEARE 710 cm®) ICHBWT, MUEOaV#EEEE% 53T
Tolz. BIEOTHDOTHUIREL 1 3.5ke, HET 050 ke,
N—3F254 M 1L0kg ZRW, fab SR, HFe (=2 —
787 — 3V PM-2005m, K7 2 A0, KB TEEH 1 em
WK LiRib 57% 550 g A 7z, R 5 OUsng, #&HE
THERMDOZEALIEBDOCN N 24 LB XS ITREL
7z, HEAE & UC, {BHEX &b 5 KIC PN 10% DifiEE 7 > €
= L2, R 1 ERMETIC 498 g (150 kg-N ha™' #H2), i@
3EMZIC 1.66 ¢ (50 kg-N ha™ #2Y4) 27K D DIKICIEN LT
5z

BEZIREN T o 7o, O & EiEiE, s A7 Bicts
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8Ny x NAfF + 8Ng x NdfS
= 6"Ng,  (2)

T TT8Ne, 8°Ns, 8"Nspld, ZNZHALFAHKL, FiAliTD
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AR, RT3 FTHEL TV, fiih 5K EAEXIC
£2500, EEH S HIII NSOV EZDITEEDEH > Tz,
LIEXD + 70 3y OREREBRYI TR MR- 720,
W BXO 7RI FBRINCHT TV, BEEK IO k
VER IO EERZ, MR, LEX, b5XT, Zh
Z1099 £0.08g 40+ 8g, 12+2gTho1.

WA R
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7o (FE 1. 3K E RNz DISDNAME I B - 7=
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BAPUKEIZHEE TR, Tt R0, BINcE<
Tole (K2). iz, WHXETIE, MHTREEDLXDN5
DIEBERDNZ <, T SR TIHMEEX T o> 7.

ZERTAR

AR ORRIBH R Z IR 5 &, (EIERD 51 54 mg D
ZEMNBHL Tz (R2). RS OWE LIEEEDOE
RElZ, Z<HNOs BETH 7. —75, Fab B TIE 24 mg D
FEED, FICHBERETHENL TV, SHEX clRZEZEom3ii
13h&E<, 72mg Tho Tz,

TR CliEd 2 &, LK T 1 EHONOs ©
WO —=ZIENH, O¥—27 0 1A%, 2 EHOE— 71
NH: DE¥—7 D 2l TH -7 (K3). ®HK, fboK
TRHRZE— 272" kb oz,
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—o— B
~ —o—FEN5KX
S 2000 A
= a
E 1500 - :
% ta
2 1000
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500 -
0 T T T
O O O O
6@’& A 6?;)/ 1@’»

X 2. FESARI T OTABUKE . 5752 7))V 7 7 Xy MGAHE X CHEHIC
(RIS AENH BT KT (P<0.05).

& 1 HERAEPEC K 2 E BRI OMAEYROIEEE CRAEEEHETGE (ugC0:-C gsoil 'h ™).

5H14H 6 H18H 7H23H
I 2.9 +05 b 43 +04 b 0.63 +005 b
{EHEX 44 +0.7 b 4.9 +0.5 b 2.5 +02 b
fab 5 X 95 +17 a 17 +3 a 15 +3 a
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—— WRX-EN O WRX-NH4 — € —iZX-NO3

—0— {LEX-EN  c-o:©O - {EEX-NH4 = @ —{LiEX-NO3
=0 fEHDSX-EN -

15

‘O FADBX-NH4 = @ = fEhH 5X-NO3|

=EZARRE (mg-N pott)

X 3. IR D2 R O .

RSB E ORI 3 & U b O %2R

IR BEROREREE, XK TE MY ERITHICT]
mg, THEHIC 6800 mg, VAIKAIC 7.2 mg, ZENTWz R 2).
EAEX T, hoEmadHic 330 mg, HHEFIC 7400 mg, A
fi/kANC 54 mg, HFENTWVE (F2). WHLKXTIE, +UE
0N 84 mg, HIEHIC 16000 mg, TAMKAIC 24 mg, &
FNTWV.

THEhOEEZ, WITNOXTEEZINEEETH -z (&
2). NHs BE & NOs BEDHEIAIX, WHRX &b 5 X T NHs HE
W<, (LIIX T NH, BEE NOs BRIZIFSRTH - 72,

LR RNMAIC & % ZEE DB

FyEOaYEBEICEEOSNICEDE, ML 2k
R OZER 1400 mg Z3BEF L7285, LIEX T, FouEna
T 130 mg, THEAIC 470 mg DILENERIHE RO EEN T EN
TWiz (£2). WbbXTlE, hvEOITHIC 27 mg, 11
HFIC 1200 mg DILZIERIHCROEZMNE TN T,

A% o115 pH
IR OO pH 1, MK, LXK, FEHb5XT, Zh
FNe63=+01, 5601, 62+0.1ThH-7

Z8

FYERIVORE

BB IVOREREIEX, b5, WRXOIFICAE
<, ABZEAEEL O fE RSB RS Nz, BIRK TR &N
Mz o720, Wb bR TIRRBRICEHICHT TV
N, (EEX TR MBI v BEA L DI L, fib oK
TIREDREN B BV DICRKEMNE S BER TR K ER
BT\l eEZ5N%. & EVHIRORE Tt
UK & DEIZNE L Eo & FHIENS. fib 5K THEIIREE
MNENSEFEKE LT, FyERas EMEYORTORED
e (ERAE) HEECePEZLNS. bUyERaYO
LMK E L Ao ISR B W TAlKED D LTH

D, TNIMUERTEIOHKRTH > 7. DB BTN
KEOENE, EEXKICBWT M YERIvAXORELE
DI LT led EEZ BN %.
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FEARAERNC R B R OWHIE, fibbOREHIC X D KE
WAL (£2). T, MEMOREETHSfb S %
ALz eickd, WAEMMBEML (F1) f£RZ2HWMOAAR
ThickBeEZONS. MHLRICDOWTIE, MElELz%EE
1400 mg D5 H, THHICH S 72283813 1200 mg TH D, LF
AR DR DL M TEHICH > T\ e, Fiz, filtkic
T E U e RO BIZ DR L, £ DEEIE TEE
LTWi (£2). Thid, TBEhOMEMMNRE L3
REREZER AN L, APNICEZ DT LT, HERELTEENH
BREL LT HBICE STl LEZ NS,

{LIEKIC B 2 R OEREIX, NOs FEVNH, flEL D &
Zholz (F2, K3). ThE—RicTEIo 1/ FOBER =
MIEBREREI D EEZWVYD, NH RIS LAl D &I
CVDITH L, NOs 3T U KB LR T uen™ &
EZ25N5. —J, MbbXICBIT3EEROEREIIAkHE
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NO; & NH:" OFHICBIF 2 E— 7 DRHHIGEVWD R 5 1,
NH:, OFHE—27 0 1 ~ 2 WEEIC NOs DR E—7HRS
Niz (K3). NOs &, NHs WELEic K2 MEEHIC K> T
NO; &7 -5 RIS %728, NHY & D &S 2 HHAN
Bl k-oleEZBNS. EBHKEDOE—S L NOs DiF
HE—7 =L THH (K2, X3),NOs BLEHhOKICTALT,
ZFOKRDFRMLIzEEZ BNz

e

BRI BN TIE, MENRC szEEZ NS, fEEL
TeZEHED 1400 mg THDHDICH L, FTEBRIVITE 130 mg,
THEICIE 450 mg LAE-> TH ST, EHEASHEEELND
BEMSHHLIZEEZENS (M4). —fKkic, PBiEdET
SR TRESD, TORMIRIGHROERDIBRERICEN T
feeEZB6N5. FREZOLEXICIE NHS & NOs DMZIFH
BIFAELTED, BHEEDDITHEA TRV, Fb5 %o 11
DpH I 55 THH, K pH I X ZMLMEITdx LEEhD
BT KB MHN D Tz EZ BND. TOBRITEMD,
EBOMEICHE Lz EZ5N5. HIEHROWE KT (490
mm) &, AR OTENIC I B KR O A (470 mm)
EfR L TEY, BRETREN>EEZLNS. Ky b
EOPKIFBIFTH - 1205, Ky NADEBINETIRREIC
ToTWzbEZENS.

b bORAICKD, HEEMAONZEEZONS. fiib

fEn5X
- fEv ik LERZILES
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1400 mg 1400 mg
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tig TiE
ol R
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.
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2 U R OMYIA, L3, VATUKT O,

SUN I KUk R D% RG CPIfE HARHERE) .

RER "N R R D2
(mg pot ') (%0) (mg pot ')

HIRX UEEZILEN 71 +07 00 =£00
UK 43 +06 9% +12 00 =£00
i 5 27 +o01 68 *38 00 =00

R 6800 =+ 600 21 +1 48 +£03
NH." RE 26 *+1 n.d. n.d.
NO; HE 2.7 £00 n.d. n.d.
Ak 72 +1.0 n.d. n.d.
NH." fE 29 £o1 n.d. n.d.
NO; fE 30 £09 nd. nd.

LA UEEZITEN 330 +50 130 +20
i 150 =+50 11000 =+ 300 55 *16
% 46 =*9 18000 = 400 28 *6
fis 78 +£5 9100 =+ 900 25 +4
K 1 +£1 11000 =+ 1000 39 +04
ES 49 £18 11000 = 200 19 =£7

Tb 7400 =+ 500 1800 = 100 470 =+ 60
NH." RE 34 +2 n.d. n.d.
NO; HE 34 +8 n.d. n.d.
Ak 54 +5 n.d. n.d.
NH." RE 53 *07 n.d. n.d.
NO; HE 38 +2 n.d. n.d.

FabbX GEEY/IEN 84 *16 27 *+6
# 31 *6 8700 = 400 91 =£16
E 17 +3 11000 =+ 1000 66 T1.1
1 33 12 9300 = 100 10 +4
1 3.6 06 6100 =+ 900 08 =*02

+13 16000 = 1000 2200 =+ 100 1200 =+ 100
NH.' fi& 59 +2 n.d. n.d.
NO; fi& 44 F04 n.d. n.d.
Ak 24 +1 n.d. n.d.
NH.' fig 39 +02 n.d. n.d.
NO: HE 14 £02 nd. n.d.

nd.: JIEHEL

5 X OMEFREZ AT TIC NH BETH O, LXK & FIERICHHIE
DRAENEZ 2REXTERITFMIT LB > TV EEXENS.
BIRERU L, BEGERDHEMICEDIAZ NS T LT
ENLEZLNS.

{EAAURNC RS 2 2D BRI HICiN 92 2 & 21T %
febic, Fgb b ORERIIC X O HFE L 7= MAMANIc 2322 720
5 &%, trEnavEEE LRy MR CiERAZ. fib
52HH U ABEX T, AR EREARZE L T2 <,
Al X O L% HHh b OEROFHHZR ST W TE
fe. =T, FUEOIVORERROSZMH LIz LT
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Abstract

Excess nitrogen derived from chemical fertilizer in agricultural
fields causes environmental pollution. We hypothesize that rice straw
application reduces nitrogen efflux from soil by increasing microbial
biomass nitrogen. Maize was cultivated for 10 weeks in pots contain-

ing either chemical fertilizer (CF) or chemical fertilizer and rice straw

(CF+RS). We used "N as a tracer in fertilizer. We measured nitrogen in
the leaching solution and soil microbial biomass during the cultivation
period, in addition to nitrogen in both the soil and plants at the end of
cultivation. Maize height was greater in CF pots than in CF+RS pots.
The microbial biomass was greater with CF+RS compared with CF
alone throughout cultivation. The amount of nitrogen in the leaching
solution from CF pots was greater than that from CF+RS pots. About
half the nitrogen derived from chemical fertilizer remained in the soil,
plant, and leaching solution under CF treatment while the other half
of the nitrogen was released into the atmosphere via denitrification. In
contrast, about 90% of the nitrogen derived from chemical fertilizer
remained in the soil of CF+RS pots. Although plant growth should
be improved, rice straw application decreased the amount of nitrogen
efflux due to leaching and denitrification.

Key words: N, Chemical fertilizer, Leaching, Denitrification, Envi-

ronmental pollution
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