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LK FE S AR AL B R R ST HF R GEONIR Y

$YE
A FHHRFWEA LHIIE, LRE S

R,

266071;

ERAZ

2 WL RZIAEE S RSB, HiM 310029)

O R IR R b, @ T LKA FUIEH AL e 35 524 £ 4t ONIR (optimazation of nitrogen to irrigated rice).
1% Z 482 FHINuDSS  (nutrient decision support system) 5 EIINSAM (N splitting application model) H HLES &1 . 2B
VORISR (NSAMD) SRARE KRG A KR & BRI SR 0 T R SR S 1, H R e &2 & I U &, a2 50
P53 U o R GRS TR 45 SRR B, AU 5 SEME S F A ELOL I 1 2 1 R BRI, etk [T e AG56135>0.05, At afi 0.847 ~ 1.034
Z I, WhE RBRME 0.85 ~ 0.99 20, )7 2R 1~ 110 kg/hm?, LKA 9% ~ 24%. (EHHIAKREX, 4 HAR™ 5N
7.3t/hm* (R Al 8.3 t/hm® CHPFED B, FFH ONIRHEL (1 f5e SR I & 43 51 h 120 kg/hn® 1 150 kg/hm?s JEAE. ) BERTIH. 4
R P AN RO AL ) A B L. HRAEh 04002 :04:0 5404 :02:02:02, N 04:02:04:0 5k 04:02:

02:02.
KEIR: BRItk AKEE BAE
FESES:  S143.1; S511

2N ZE R IK R A K R B S B R ) E 2
IR0y 22—, HHTZKAE IR a7 B NI R K S it A 35
PIMRR . AHZ, WARNIEH R R, WA =28
A, i HERNFERA, OSSR R
FERIIIFFTEE BB, Wi X NAE 6 5 BE A AR AN D
[ /L, NHE AR B BAR, AN I Bk 21 1
Y I . an FRENS A PR HINAIE, nT AR D BN
RIS CRAPEAEE . BRI, SHSRN ARt FH &= 5 AR A0k
N R LR AT, DN S ENN
IR 2 2 CE S, B (5 AT ECF R O
&, 1z FEDIBAUEOR B AR M 7 K08 S B 5T KA
ARKEE AR NI B R — ARk
o

A B 0N R 78 H RIS ) LA N B AR B, 55
IR X e Et NI FH 6 1 Ak B Ay oz 38 NI 4 B
P, Ueno®5 Mg “ 25(lvL” , EDH/E TN AN
TN 2 1) ) 25 (K e N o Zacharias 570K
BN AT 5 KRR R AL LR TR 53 53 B Bk 1] U1 43 1 AH
A RAACNILE B, AT DA 2 e A0 B AR A AL
IKAENNEE BT B SO i A F R 455
BRI, Eeang® oy MoK g3, SR FIIAE) - & 2 5

AWML, gr R, WORYZARS, it
N, MEYINE SOV E DN A SR A v AN
[ e A SR 5ot K R A K B B 5% ™) . Ten Berge’s:
UOTISTORYZA-0 AT T8, R T NS #AR
ARGMANAGE-N. 12441k, CAADEE 0 %t
RIBEAT TAER2 ), NuDSS (nutrient decision support
system) , RIFRAFYSRCRFRSE, ZIEAKELQUEFTS
PR RIS R 47 BE (SSNMD F2AR Ay JEtt & e Sk (1)
U4, NuDSS Hf LAFE B P Al ik — 5 H bR~ B R IN. Py
KM &, EFRG BRI 545 . NuDSSC& 1
LI —Se b X 45 21 T B is ] o Gl I NuDSSHL U
73 BN 5 K 5, A 2 3P 3 (1) U S AR E B
PR R .

AHTFTLL NuDSS by Bkfilt, @7 —Ma) i faE G
TLAKREA K N B3 32 48 ONIR (optimazation
of nitrogen to irrigated rice) o ZIALHRTE S RSt
FEPIA TR, — /& NuDSS, %A AL ] LU i H 5=
R KRR TR S g NOE S Ot B
NSAM (nitrogen splitting application model) , %%
MR AR AR B AR TR P A S B, e &
A I N IS A, it NOIER 23 i H & . 1%

OX4TH: HILAEFFAEEIE (ICA4-CT-2001-10055) L RA RS P EER 2 FRIIRLMIL 4 IE (2008BS09010) ¥ B,
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1.1 HEE1

.11 3856 1 LT 2001—2002 ‘EAEWTLE 4
T ATIAR (297N, 119°39'E ) 347 . HHf/KF
iR AR = R BT REINA 63 B AR5 (AT HE A 20 cm
x20cm, BN 1RIAH, X 30m?, NAE 7 ANk
BNy ~Ny), 4 RER, FEPLXAIHS]. 7 AN b HE 5y
WA Ny A, ANHENAE 5 Ny ~ Ny 20590 [ 52 N
S, NIES (1 it FH 39 LR A /KR 25 26 11 %) 0 P LA 4
FEAM IR ETEAM e, E=m . 4y BEARIFIS)

TR IR RN TR LR 20 @ 35 0 45; Ns AR
FEACAL B No IRENEI BHFEIN, ~ Ny, =1
JIEEE [ 52 D 20 kg/hm?, 43 BEGA AN G B2 4b 4 30 11 i
N2 5l B 1 OR il (R iy b 35 1 i, BV 4
FITISPAD BEORAf A N, IRINAE 3 A it ] 2
BIHISPAD Bk E, ENAFERGEE 21 H TGN
SE, AEURT 34 MIFENAE, 76 AR K IR R 1 4y Bk 0]
AN N 45 kg/hm?, A KETAS, 0
A 30 kg/hm?, FFEEEET 34, WIARHENAE. PAE. K
HE. ZnfE RS54 P 40 kg/hm?. K 100 kg/hm*Fil
Zn 5 kg/hm®, $1EREAL AR50 b+ I SEAE LA 1.

xR DIEAEARER B D

Table 1 Basic properties of the tested soils (Experiment 1)

pH BN kP T K FH 28 T8 e it Wi KL Fiki
(g/kg) (mg/kg) (mg/kg) (cmol/kg) (gkg) (g/kg) (g/kg)
4.50 1.68 28.5 50.7 5.40 280 585 135
1.1.2 0 W52 W T 2002—2003 FAEFLE 4 KAGHE IR 25 S BERR S A S AL B o 4525 it FH A

AT IRIGIAT, R B, 32O AR AR 2,
BRSO AR, CKO - 4 (PKO it 22087 (NKO
WEEE (NP). FEZEBEE (NPKD; 8IIX A /KFE R,

PERKRE SR A - ARG A MR 46 FIF5K 11, Hike 2
FEFE N 20 cm x 20 cm, /NXHAA 45 m*s N, P,

JiA: NAEHIESA 180 kg/hm?, i 50% FEHEAE,

25% FEEERTIIE, 25% 7EAhRALIE T ; PAE
(P25 kg/hm®) A¥AE N FEAE; KAE (K 100 kg/hm®)

50% FEHENE, 50% TE4hAR oA . 150 F 1 498 g ik
AREEE RN 2.

F 2 HIRTEOERMR GRAK 2D

Table 2 Basic properties of the soils (Experiment 2)

pH HHLC [P Tt K b ki HrhL Fiki
(mg/kg) (mg/kg) (mg/kg) (g/kg) (g/kg) (g/kg)
4.80 16.5 16.5 278 562 160
1.1.3 k5 3 FHFREE T 2004 AEAEWHLRSEE Py KR I R 25 I B RR 45 Fn S 4k 81 . PAE 25

FIRL AR A (30°14'N, 120°10'E) #H47, ik
AR I L. ANXTHAR 16 m?, 4 ANEEE, 3 IKE
52, seaBNLHES . NZE 2 MEBEUKE, 433 EZEN 0
kg/hm® (No) F1 180 kg/hm* (N;), JrHIEAE 40%, #
G 5 ~7 KUAKAR LR J5 2 5 30%; 4P
23 kg/hm*[HIPEAIZEK 100 kg/hm* KL, 4 F/E A H
Ao 47+ BREESR 20 cm x 20 cmo SREUA K EERE, T
ANH il t AR

1.1.4 R4 4 RIET 2000 FADTLEEE T A
FIRGHEAT . Al A Je S R FE MR 46, Jak %
20 cm x 20 cm, 3 REH, MY 134 m*. N,

kg/hm?® (4liP) FIKAL 75 kg/hm® (46K) A FEILAE.

NAEG ARG, A 3 ANALEE: N UK, ASHENAE;

N AL HE R 50% FEAE, 50% )5 10 Kjitif; N; kb#
H30% HREAE, 30% 45 10 K, 30% $hAH AL
Jiti,  10% Gkt -

AR T BRI 2B, g,
A A, FEREAS N DR BRI S AT I
#) 6 WAKRE, SRIGHEM . 2R B LY
16 70°CoHRIBTFRE, M, RS mai. Al
FGOE ZUENNEN T i o ORI IURE /N X cH] 125 A (S
m?), Bk, BT, TR JAURLS AR N
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1.2 HUEE 1

ZERE T Bk A SR B R FESRR AT
1.2.1 % igsEl (2003) 1997 TEWH LA 4%
AR MY 22 ARG A 7 AT IR A W A 0 o NI FH 1
7 AR, RN SR 04 98 120, 143, 165, 188,
210 kg/hm?®, L1 60% HFEAE, 20% 4 BE Rt
A AMEIERURL L& 7 10%. o BERRATS 375 kg/hm?, %
A5 150 kg/hm?, L AE— Vit i % % 17 em x 13 em.
NXTHF 16 m?, 4 IRER, FEHLHES.
1.2.2 BaEElY (2002) 1999 SEAEWIL K2
HE SR MR DRI AR S 0 R ARG HEAT T8 NI ¥ 5 ANk
FE, EUENESN 0. 804 1204 160. 200 kg/hm?,
o 55% HENE, 30% 43 BERLAIEHT, 54h 15% %)
ST . B 20 cm x Tem, /NXTHAN 32 m?,
BEHLX A BT AR R (KE) b 1.17 glem’,
PiscibSEviRiigt
1.2.3 RN (1999) 1999 7EMTVT 43 Bt
ATHEFERLG, NAEGE 7 NGB, BN 5> 5108 04 50,
100, 150, 180. 225. 300 kg/hm?, Hrh 60% A FLfE,
40% 4y BERLII T . E5EEREAE 40 kg/hm® FIE LA 60
kg/hm*PEIEAE— VN . % 12 em x 17 em, /NX ]
Bl30m?, 3 RELE, BEHLHES.

2 Z&% ONIR WL 53k

KA A K RN R A w5 52 HF & 98 ONIR S 7
NuDSSH)FHEAE [, 5 NSAM (N splitting application model)
S54511 F . ONIR AL 45 FA A 8 T b (iR
1o 2. 4 SHRBERYEATR B . — 1 SR P 0 0 i 5 A0
210101 B CAE R s A AL PR 52, 59— 5T
FHIRR (o)« 8 (B « HEERE (RD . b
A% 3577 A% 22 FIRSE 247 RN R Gt AT R 565
2.1 NuDSS [#iiik
2.1.1 FgILRE  NuDSS HRAMhi v e s & <k 4
PER, ST LA KR S Bl B B bS58 75 2L NS Py
KPR & o 1205 R RS HIA% O QUEFTS A7,
QUEFTS #EA ()it A HE 4 A4y Ol 15k
7EN. Py KN EE )y @7 s (eI S AR
N. P AIK SEFr s 2 M &2 @AY N,
P Al K SERRIR A S L2 T O R @ T
N PRI K P 6 I ) 7 i LR g 28 (1 T ik = it 2
[P
2.1.2 YRR e AR AR LR AE )
ARG, IO 5 A RN AE S NX, RN
NI S BN ANEIE S (/N X, Tl AR /N X AT

RAFNFR A5 PRR ™ KBRS 5. HOE
SEHbR 8, HbR & UK T SEbR ™ & 1) 10%,
INTIELEP R0 75 % ~ 80% 'L« T v AR 3R 4
)7 A
2.2 NSAM Hyithi&

NSAM #5882 DLSCHR BERHR) & V54T 5 H A
CEE e T Pkt 3 DLAAE PE 1T 1R 7€ ST TAR 25
G NHRG T IE SR TS &, B E KR
P N BRI IR S AR L IE R (A )
WAEBEZR, ST B R ER 2 A
2.2.1 ONERENRIMARL s TR AR o b
S ECHR AR A, AR N AR A — S e T R S
Ak, TEAHENACIE R, FERRIRN & B i R A2 4k n] LU
U R B R ORI

NA,(0) = Ay + A, x DAT + A, x (DAT)’ + A; x

(DAT)? (D

Horr, NA0) R R A N /N X 7K RE A PR N R B2
(kg/hm®), fARFE4MEFH G=1. 2. 3. 4 25
T eI, AR BRI DL R D . DAT
REWE] (BRI EIRED, Agv Alv Ass
A HSH.

2.2.2 it 4 Uit A IKFELEA R AL BB B
HAANF KK G R, 455G/ AR BV SO0
TR I SRIAT HEAE A B, m A /KRB SR A A 7 o
RIS AR G D, A RN K
TRFNRD, AR TNZEA R m W R
2, S TEMITHIMA. WIREERZ5
ARKRFE TG, T —FKRERZ i 4 NIE, BRI 535
ERARET (R, BS), ZrBEVI (ET), 4hfsr1bi
(PD FAH (FL) i FINAE, NS5 N FNy
FN;. FN,. FN;. JiNG &N TFNZE I NuDSS 15

BEIT, BT Kkg/hm?,

FN,=axTFN

FN, =bxTFN (2

FN,=cxTFN

FN;=dxTFN
Hrh, a+b+c+d=1, a. b. cv d AW & St
JIE £ () LA
2.2.3 AFBIHBNE SEEBNERCR  KHE
XN T 52 - S A A L A8 g (1) 52 A1, 3843 5]
SZHENEEREN . AR IR, i e 2 NI
AFITRARR )57, AR LU R PR IROINGE 2 FRAIC, 1%
FENAE L it 18 77 AR KA A A K AR K. NI,
R TG R IR B A it FE E AT . A BEAL Y
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it A 7 5 g T e o BE A L AN AR A ) 4 A 7 U e
NBVE . WEFURIN, J3 BEP SN SZFN, FIFN, 5210,
WIEE LI SZEN G FIEN | 5200, FEEIYI 52 FNy « FN,
PLEFN, 52T, 2 FNy . FN |y FNyy BUKFN,
sgm. MEOCHRMA (3): i, By Ejv F; (=14
2. 3. 4 pnARER A BER L 2RO A, Rl DL
RSB ESH, NA. NA,. NA;. NAL A 4
AMEE RN .
2.2.4 HEANMEFWAYESEEYE N SEHXR
TR, KRB AR T R A
T4 TR B4 e 45 TN T3S I g 8 e A
(T4 Jo A 22 B N 8 I i 14, (R R n ) — 5
)5 &1 R %, DMA,;. DMA,. DMA;. DMA,% 4|
oy BER. AR BRI, DR RO i AR

W, i Hkg/hm’s SiAEHREE, SANEFNE
YrE SWNER R WS (4, Hrf, H, G=1. 2. 3.
4. 5. 6. 7. 8) AENHEDMARIPAEIEH, Con

CHID; ( j=1. 2. 3. 4) AZH.

2.2.5 FERSEAMEEMAEYERN LR IKFE =
HIEROERE, SR TYUE . SR 185
AR KBS IR AE K B T4 AR 5 2 5 3 7 i B
R, R R S A E R TR
A pr i e SRS R A B e, R AN
FAF M BEY =] FFRRY, ariTYn
BB S A A= i3 & . I DPSE 4
IKFEAS R A= 7 S0 A 4 i DA R 2 [T Ok RBEAT I8
AT (5), H, GYAr@&, F. Ei. Es.
E; ME,hHZHL.

NA, =NA,(0) + B x (FN, + FN;)> + E; x (FN, + FN,) + F,

+ FNy) o+ FN) + F,

NA, = NA,0 ) + B, x (FN, E,x  (FN,+
(3

NA; =NA;(0) + Bjs x (FNy + FN;+ FN,)* + E5 x (EN,, + FN,+ FN,) + F;

NA4:NAAO)+B4XGN5+FN5+FN2+FN92+quFNgFNy+FN2+FNg+F4

DMA, =f(NA;) = C; xNA,; +D, (H,<W,<H,)

DMA, = f (NA,) = C, x NA, + D, (H; S W, <H;»)
(4

DMA; =f(NA;) = Cox (NA3;*+C3xNA;+D; (Hs<W;<H,)

DMA,=f(NA;) = C,xNA4+D, (H,<W,<Hjy)

GY = F + E; x DMA, + E, x (DMA,-DMA,) + E; x (DMA3;-DMA,) + E; x (DMA,-DMAj)
(5)

BRRTRE O FE4D) (1)~ (5) S UL
H RS B T akse 3 DU ZE D) 1)k
98, N RS 7 L R RE 43 A 7 A
(TR
2.3 ONIR B4R

O SR AT LA I R4 NuDSS il N ey

140 - a
120 + Py
100 -
80
60 ¢
40 + 4
20 - .

B N 3 (kg/hm?)

0 20 40 60 80 100 120

2% N & (kg/hm?)

1

YO A NSAM 3G HGERTE G N e ok
KXFFRG ONIR, fEXUZ CPU. 1G WA ML

X Windows XP MG HHIETT . BIALEAT JG =421
IKFERE S A EFE W N . & MEF N T9)R
R 5 DA S KR 7= s PR AL 5 S DAL () %) L 45 2R 4
AL 1. B2 FE 3.

200 b

BHUE N i (kg/hm?)

SERE N it (kg/hm?)

KEERENME BN N 2ERMESTAMERX LLE (& a. b KRR E, TRED

Fig. 1 Comparison between simulated and observed values of NA of rice at different stages
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£ = 12000 F
) Z
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Fig.2 Comparison between simulated and observed values of DMA of rice at different stages
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Fig.3 Comparison between simulated and observed value of rice yield

3 RYGHRE

D2 BN AR ME ] B — HRL 38 7 R VA —
PR U R4Y, R, AR SR P RN [0 ) o A A
B IR R GEONIRBEAT AT o BV R UL
SRUME 8] 101 %O ZR DAL R 7 AR AR 1 F
FEREs 1S3 BT PR 2 SR FH AR UL 5 S i 2 1 ]
ST IR R o, BRI E RBR, R0 I B,
TG TR (RMSE normalised) Fll¥ 5% 2% (RMSE
absolute) ZF X IR AR BEAT VR . LI 7 AR AN
YR ZE A KON

RMSE normalised =100 (( X(i-07°)/N)*) /0(%) (6)

RMSE absolute =100 (( Y.¢i-o0iy )*°) /N (7

b, v R 00 Ay B BERME RIS, O T A R
WEIPH8ME, N RS

AR, FIRAERE TR 1. 20 4 %)
REMATRIE . IWE 1. B2 FE 3 nfLUE Y, B
A DL AR AR [ NS R KR AN A T B B
NAF9 ) R R UL SR a7~ 5. R 3 TR
H, ENMEFTMRENE. TYIRN 2 &L K KRE
7 b BB 5 A PP 3 R DA A 5T
%1>0.05, B EafE 0.847 ~ 1.034 Z |0, i 5E 2 BRAE
0.85~0.99 28], HIMIRZEN 1 ~ 110 kg/hm*,
W TR A 9% ~ 24%. AT WLAR 7 ONIR 7] PL#
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F* 3 HERUESKNEREASHTIEN
Table 3 Regression evaluations for ONIR simulation values of NA, DMA and grain yield for validation data
JKFE S A ZH N Xmea(SD) Xsim(SD) P(r¥) a B R RMSE absolute ~ RMSE normalid
e Fe A ZHENA (kg/hm®) 40 53 (34) 53 (34) 0.08* 1.027 1 0.93 1 18
THFDMA (kg/hm®) 40 3500 (2712) 3620 (2826)  0.06* 1.023 38  0.96 64 16
7o (kg/hm?) 10 4965 (1764) 5047 (1729)  0.06* 0974 213 0.99 44 24
g HBEENA (kg/hm®) 56 95 (55) 94 (58) 0.38* 1.034 -41 0.96 1.1 12
THFDMA (kg/hm®) 56 6596 (4667) 6400 (4427)  0.06* 0.925 303 0.95 107 16
7o (kg/hm?) 14 6260 (1414) 6209 (1305)  0.66* 0.847 906 0.85 110 9

TE: N, FEAYL: Xmea, ST THI(H: Xsim, BUIMEMFIOME: PEREMBMLENE: o o RPMCEREIERIA LR, B

i 2% RMSE Absolut, ¥J77H81%%; RMSE(%)normalid, FAYEIITHE. *, HEHUA 5 SR % 5] 95% I EASE .

4 BEREH

4.1 F/F ONIR REEREHNERAZ
4.1.1  JKFEH bR 8 1T JKFE = 5 M i

/3 AR KRR SRR B v g )
FER B AL BT, UMk 46 Foalifk 63 HuiF
B Szpr = L 6.5 thm® F1 7.5 thm?. HREWOFOST
PO P K R 7 2 ), T b X KRR ) E A= A
&N 7.3 thm? (S A1 8.3 thm® (A . % HbR™
SR SERR AR 10%, KRAZREE= RN 70% (h
&) M 75% (MfE) AAf.
4.1.2 TSRS MEEAS REESRMEBEAL
Yo SR AEILATE S TR R HE R, R /N DA AR A
AT AZ AR R . PR, BRI N {H PK
FEAL /NSRG4 NI E RN, Rl P {H NK
FEAE NG P IS EAE N, ANl K {1 NP 72
(/N X RAG S KT AE Y o

R AL 2 /AN AR (7= A O 3% 008
FE AL 2 () F5 b B 5 R AR 30 5% 40 6 W A B s

b, B, e X OKFENBR B . PR =
FIK PR B ARSI 4. PR Gtk 63 AP
BL) FIEeFE (557K 11 A 460 HINFREI =18 20 5 A
5.0 ~ 6.0 thm*Fl 4.5 ~ 5.5 t/hm? 254,

4.1.3 IHHE/KEBNR)TF K E JEAR B 2 ] LA i
LI — A Rk 5
Y=f(Ym, Ul, .....Ux) (8
Fx=(Ux—1ISx)/ Rx 9

LA, YAERT=E, Ym AR A SR P S
71, Ux Nakf3 HARr= Tl 35y, Fx 3kes Hisre
WIS, ISy IR HEENY, Re N
FEor I IR

by NONIR B W& 4, BEAYIZAT 5 R0% 45
WZ s, W AR, R H RN 8.3 thm N
FEFR T SR A2 150 kg/hm?, BERS H AR~ 88 7.3 t/hm? i
NIE )R 120 kg/hm?e JERIN &L 8 2 Hi
JERINF I 70%, A B MU AL T /KRR 1
30%, 31X ] BE A FE HINAEA A RAR ) — A A

R4 MABUR

Table 4 Input parameters to ONIR for calculations of fertilizer requirements

il g vl N B 7= P PR K PRt H b ik JERHE IRl 8%
(t/hm?) (t/hm?) (t/hm?) (t/hm?) (t/hm?) N P K
Ak 63 12.0 5.5 7.5 7.0 8.3 0.40 0.25 0.45
It 125 5.5 7.5 7.0 8.3 0.40 0.25 0.45
Fk 11 9.5 5.0 6.5 6.0 73 0.40 0.25 0.45
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Wl 46 10.0 5.0 6.5 6.0 7.3 0.40 0.25 0.45

#5 ONIRMHLER

Table 5 Fertilizer requirements calculated by ONIR

i F 57> & (t/hm?) MERHA TR (ke/hm?)
i 63 8.3 150
WL 8.3 150
FK 11 73 120
L 46 7.3 120

4.2 7| ONIR #AERY N FESRETERA A ZE

WYL 4 e b X3 1R g R R PR R 14D b i o
SEON 7.3 thm® Fl 8.3 thm?, S AENAE T &40 51 4 i A5
120 kg/hm*. F% 150 kg/hm*AiA (£ 5). FIHRSE
ONIRHEFE INAE B A% 43 (it FH 7 ZEiAE 2k 0.4 2 0.2 :
04:0 504:02:02:02, F1FEAH04:02:04:
0 5 0.4 :02:0.2 0.2, 25 F/KFER TR
SYEERTI. SR IR RN (GR 6. mIARYE
SR OL,  AEARREEEN B KM Ll o Ui e 3 Rk,
AU, WA 7 O P R R AN K

*6 NEBEEMSRERAAR

Table 6 Optimal application patterns for N Fertilizer

s MEHE S (kg/hm®) i HE Jiti JE EG 451 P (thm®)
WA 120 3 04:02:04:0 73

4 04:02:02:02 73
g 150 3 04:02:04:0 8.3

4 04:02:02:02 8.3

5 it

AR, — LR RENLOL A e e v I £ — 2t
M X A3 T R 101200 (R KRR AL L L
7%, W ENSHE S, i B A S H AR LA
e, X R TR LRI It — 2D N . AHESTAEN
NEGRHESCFF R GENuDSS RIS L, DIBCR BT KRS
AR PR A RO R, AT T NAE DAL TR S RE R SEONIR .

I P 2 FNAE AR 20 O A PR SR AR 22 B
HTBIBFITIN , NABF A 32 ZEE P AE RS BT (GGEIIED
AP BERI . ETAERMIBET0AN , KRN B R (2
DA AE AR A IO, SRR AT IR IR
JEHPTLMEN, P KA B AR ks, M sk
T =22,

ABEFENA, N OBAEFEALLL R AE 7 BERTIY 4l
I AR AT P IS 2 R R AR R BT o 3 Y el
HIrUTitE NCERE, B b s S NOLE R, AT AT O
EH IR R, BCEREARIE GBI AT, S
R IR, & N &, R aElRs, A4
TOEE RN, BPEREALs FIN, R TE
BRI N LU, b s SR IR, AR KL
2RI, WK TR AR KA

W, 4E o8 HARAE NS I, AR TR E =i
g, Wmipi. Hel 2 “PER. Ty, R
FEE 2SI AR TR A A R R AR e,
A LB R 17 B

W 5T S PRl O S5 B2 1) FIMANAGE-NX
7K (1 e HN Rt T A T RS . Ay P2
Shy R T G 8 1 B AR 22 BF N 160 kg/hm?, S £ 1 e
BT A KRR ARG 1 5+ 204 30 A1 40 KLL0.2:
0.3:03:02 MLLEIEA . fEARZESN L H 180
kg/hm*FINFESZ 0.4 1 0.3 1 0.15 1 0.1 BB 9 T
ST 0. 14, 21 F1 28 KN LA &8 . AFFTH,
R 63 PIOLEE SLRIIEAE TS K 11, Mt 46 24
A DX I SRR SR, 7RSI AR AT,
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ONIR—A Decision Support System for Optimization of Nitrogen

to Irrigated Rice in Zhejiang Province, China

XIE Wen-xia', XU Shao-hui', WANG Guang-Huo’
(1 College of Chemistry and Environment Science, Qingdao University, Qingdao, Shandong 266071, China;

2 College of Environment and Resource, Zhejiang University, Hangzhou 310029, China)

Abstract: Based on the results of field fertilization experiments of rice conducted in Zhejiang Province, China, a decision support system for
Optimization of Nitrogen to Irrigated Rice (ONIR) was developed, calibrated and validated. The system included NuDSS (the nutrient decision
support system) and N Splitting Application Model (NSAM). NuDSS was a recently developed software for irrigated rice based on QUEFTS and
SSNM, which was used to optimize nutrient management for rice varieties. According to NuDSS, the optimal fertilizer N requirement for the target
yields could be calculated. We developed NSAM that could make sure N splitting application which based on the rhythm of growth and development
of rice and nutrient balance. The results showed that the observed and simulated values of NA and DMA at different stages and grain yields at
different N treatments fell near the 1:1 lines in the main. Values of a, R* were in the range of 0.847 ~ 1.034 and 0.85 ~ 0.99, respectively. All P(¢¥)
were larger than 0.05, yields absolute RMSE varied from 1 to 110 kg/hm” and normalized RMSE varied from 9% — 24%. The attainable target yields
were set to 70 to 75 percents of their potential yields. The attainable targets of late rice and middle rice in Zhejiang were 7.3 and 8.3 t/hm* according
to the potential yield simulated with WOFOST. On reasonable yield targets of late rice and middle rice in Zhejiang, the optimal fertilizer N
requirement recommended by ONIR was about 120 kg/hm? with splitting fractions of 0.4 : 0.2 1 0.4 : 0 or 0.4 : 0.2 : 0.2 : 0.2 and 150 kg/hm* with
splitting fractions of 0.4 1 0.2 0.2 :0 or 0.4 : 0.2 0.2 0.2 as basal, at early tillering, panicle initiation and flowering stages, respectively. N
application was only about 70% of the fertilizer N application under current farmers’ practice. N input could be reduced in some degree without yield
loss if rice N management practice were improved in Jinhua of Zhejiang Province.

Key words: Model, Nitrogen optimization, Rice, Validation
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