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1.1 R XBE AR

TR T 2009 K ABAK TR RAE “Fh =Py~
TH Heb AT, 50 A TR AT P I, AR 111°773,
Jbh 30°178, J& AT ZE KR KX, IR =R
1200 mm, 2009 4 HRE A 7 J ) S B Y &4 307.1 mm.
1.2 REHRE5EIT

IR DL P ARG 153 AR RRE. FERIET 0~
20 cm t 2 B FRIPIRGE A AHLT 11.00 glkg, A
1.00 g/kg, A 82.03 mg/kg, A 33.25 mg/kg, i
AT 57.11 mg/kg. ARG AR IR K 2 (NMUrea) il
WIIRE (Uread ¥JWE 6 4Nt N #tALEE: 0. 90, 135,
180. 225. 270 kg/hm?.
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f, R RIS NGO . PR R e Sek
I PR B EORR (AR <0.2mm) , #RJ54% 1000 © 3
BT LG S A KBRS 45T, FEIRS I8 R 2 KN —
BURVRIORL o KB 184 24 PR 3R et 4 R i 4y B0k = Ak
W 0.3%, N=46%, 4i H8<1.4%, H,0<0.3%. %}
FH TR B N=46%, 4 Ik <1.4%,
H,0<0.3%.

BRI P 3 B A ARG R X QRIARZ N 167 m®) .
NXHR N 3.5%8=28 m?, BEHLX AHHSI, A 3. /h
D [A] IR R R AL, DA/ N2 . R, oAl Bk
SEMHEE R G, MRk R A K TR B THEOK B A,
TR FF KT 10em A HTIK. fKT/NX HBE 3 em
PR HE A SR AT 44 38 25 XU T 4/ ) FE T 7K B Bl AN HEZK
W, PRFFANX AR KA

KRB R I B RAS (P,0s, 90 kg/hm?) , AR
HAALET (K0, 144 kg/hm?) o BUE (KR BRIGRR %
FRESE PR ZD)  BEACFIET ALY T4GR AT 1 d VESEAT BN,
NG, SEEDHZA RN Sem % )2 . 5 20 H
Ffh, WEER, 6 A7 HEA&R, A 5k 1.0, 1Tk
B4 23.3cmx23.3cm, — 7k, B#k 3~4d oAtk
M, PRIEATE . e B R Y KRG R .

2009 “EAE BN KIAE K TA 4 P AE 40 mm LA
R SREER, RT3 K FE T R 4 24 06-07—06-09.
06-17—06-20. 06-28—06-30, M [&FI &> K. 52.4.
40.0 fi1 137.4 mm; 7£ 06-09. 06-18. 06-29 /34 T £ 4%
W, RRERIERIIRE (5/MXHk 105em) LR
TRETRL (K /NX TR 28 m?) %, 3 K& 5
AR E I 105 cmx28 m?=2.94 m3id. 5 4 V%
W R AE7E 08-13—08-16, JL i FH I K 4% 7 1 CLg ik 1
LZAHRG Y (2mg/L) , LRI A Ik 2
AE o TR MEATI HHEK, 2/ NXHEK 2% 10.5
cmx28 m?=2.94 m*ic.
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i 1A LA, HEAR)S 2.d,  FE T K 4 20 R
T, FLRf A il 0 (3G a3 n s B i) RS
MK AR S ERE N, B 1 RS8R, ek
JRZACBE ¥ R 2 A B A Lh e, AMENEAS 2d £ 21d,
HITHK 2B &R PN NMUrea<<Urea, 7= 53k B35 K
Sy Hh RS 24 4. 7. 14 F121d, NMUrea kb4
W) 5l EE Urea 4b B 441G 10.0~35.9%.6.0~42.%.5.7~
42.3%. 12.7~34.0%. 10.1~47.0%.
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Fig.1 Effects of different treatments on dynamic changes of TN concentration
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KA 0 PR 25 Ak 38 FH T 7K 4> R B AR Rg s> 12 ()
WAk 0.9~1.4 d, HilRFEN 1.4~2.3 d, RIAH[A %
HAMT, WK REIR AR hk> 12 e, gk
BRI R0 PR 25 Lh 5 IR £ 40 35.7%~39.1%. K HHLEAIR
AT, AOKBRIE SR 32 A F T4 5 H 17K 4 A
FRELI, BRI MY Bl K G bR AR 5 R R S0 e AU
(KRB FERE)  (GB3838-2002) e, “4
b AR BT K 7V 2EK BEIRIE N 2 mg/Li,
(HF KR YR AR UEY  (SL63-94) HE FEUHIIAIK
JETEPE w SR B IR N 1.3 mg/L™®, A oY 45
AT LAAFH S AN K Bl 3 280 bR 3 4% it 2 Ak 34 T K 4
WIELEMESRNN S 11.5. 12.4. 13.2. 13.7 fil 14.2 d f&% 2
mg/L, Jtifl)5 13.3. 14.1. 14.9. 154 1159 d [44 1.3
mg/L; il IR B SR A PR SIS 125, 13,5,
14.7. 152 F115.7d, HHK2ERERES 2mg/L, ikt
)5 14.2. 15.2. 164, 169 f117.3d 4% 1.3 mg/L. £
TEATRIE AT, GRS R 32 %5 A PR N f5 11.5~
159d N, ol R = AR AL S 12.5~17.3 d YIS Ry EY
*1 HEKIZEREMMNEZTLALEER
Tablel The quantitative models for nitrogen concentration
changed with time in the field surface water

Jiti N i/ PRV HIVS 5% 3
(kgrhm'®) AR MR A AR REL
0 y=6.116e%®* 09952 y=13.965¢1% 0.9757
90 y=31.97860%% (08449 y=45086e%%** 0.859
135 y=41.6856%%%™ 08116 y=60.697¢%%% 0.8692
180 y =59.53560%6™ 08353 y=77.13g024% 0.8608
225 y=67.801e%%% (08352 y=93198¢0%% 0.8848
270 y=83.634e0%2 08396 y=117.12e%%% 0.8853

T FEAYOE n=21, y AWK EETTHIREE, mglL, x ARG, d.

HeiK, YIIRG AR IR KA E S IR AR
MEREACT R, KR AN 53 R AP g, HOl
MR ER A% 1.0, 1.1, 15, 1.5, 1.4 f11.3d.
2.3 PERAMEFHKMNAELERBRERLENEIT

2009 “FAEHEANKFEAE KA 4 IR FE R AE 40 mm LA
R, LT 3 NI R4 A 06-07—06-09+
06-17—06-20. 06-28—06-30, 73/ 7F 06-09. 06-18. 06-29
S ETHORRR, JFBIRARRA. B 4 JOmEPEN R AE
7£ 08-13—08-16, LI FH i K AR F = Cs il 12 4k
G AE (2mg/L) , Hh R A R R E B A T .
AYHTEE 2 AN TR I 3 B T 5 1 S b R AR U e s v LA
PRy I AL, LR AR TR RO, Horp oA A A =
ZAEF S GKBR R 55 0 R F AR FR A LA, 3 IR BE
T I A L SV GRS U K 1 4 il A 3 R R (1) 74.3%. 71.6%.
74.3%. 71.2%. 70.6%, X5 H 7KK ERN—EL,
2 e FH A9 KB 50K 2 mT DL D B S R A R
(M TR

BRBERY 51 B B HEZK A8, FEVE HEAT L 3hHEK,
AR T B HEKAE RS AT, # HHK SR T —&
HAZEMK (K2, Ly R = A A Z ik
N R R AL

& 2 R LLE S, PEEERS N, SERERE
WK BRI, 50, RUAELLEPERN
B S AT FE N NS M b ZUE A &, Db A =1t
TR GRG0 R 26 Ab B 5 3500 PR Z A0 FE L i, 3L
SA R IR B8 K FE Y 70.5%~74.3%, Kt
YK BOR 25 5858 PR AL, o B PR R A R
PR R, X GUOK IR IE K 3 A R H 248 w15
fihz —.

F2 FELEMHEBREREENZT
Table2 Effects of different treatments on theloss of N in the field

RUSE e i

1 HHOK J R TR S

#LIKBEKN %2 KBEKN 5 3 IKBEIK N

rerm e et s e

NMUrea Urea NMUrea Urea  NMUrea Urea 1% NMUrea  Urea 1% NMUrea Urea 1%
0 284 0.45 0.05 0.03 - 3.37
90 12.82Ee 17.42Ee 1.47e 1.84e 0.10 0.12 74.3 0.05 0.06 833 14.44Ee  19.43Ee 74.3
135 16.42Dd  23.12Dd 1.81d 2.36d 0.12 0.15 716 0.06 0.07 85.7 1841Dd  25.69Dd 71.6
180 22.39Cc  29.90Cc 2.22c 3.18c 0.13 0.21 743 0.06 0.10 60.0 24.80Cc  33.38Cc 743
225 25.49Bb 35.67Bb 2.53b 3.68b 0.15 0.23 712 0.07 0.11 63.6 28.23Bb  39.69Bb 71.1
270 30.77Aa  4352Aa 29la 4.20a 0.16 0.24 70.6 0.07 0.11 63.6 33.91Aa 48.07Aa 705

e FSEAR R AN T RRZ R TE S%EE KT, .

2.4 AEEFMKETE. REAAXRBZI

& 3 nTLLAEH, BEMEZE N, KPR & 2 e
I Bk, ol 225 kglhm? s 4 KAk 19 2%
DR 3 R B RS  JR 2 A B VA T 7 e e R AE . A [ e R
I, GKRR IR R 2 A PR e R AL B LR, AR
o 90 kg/hn? I, PR ZE AN, iSUEAE 135~270
kg/hm?® SRR P, KT8 20D 2% A BT L 7= B 3 R

FACH R, RORE A IS 10.2%, LI ity
225 kglhm?. % 3387k, B4 1 kg FFRIGRBRI R
Z L R TR 0.2%~9.2%. L& W EACR I 414
T, SWEKEALL, GOREE PR Z =8 K,
R, JEIE T ARG R e AR R A
JIERL AL

HIFe 3 A AT A Y, UIEAR 25 R FH 4 i il 220 484
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TR BT TR, Hob %R 90 kg/hm? I, 4K
T G R0 PR 22 Kb 1 55 05 5 PR 22 A B R) 2 S AN B2, it 2
TP, AN R BRI AR 3R A 2 OK T R
AbEE, R S 3N, LU AR 2 R R A e
B .
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Table3 Differencesof grainyield and N efficiency in different
treatments

ARy AR

ML R e R

e T

.hm?2 hm™2 0 0
(kg-hm™) (kg-hm™) % % (karkg?) 2%
0 - 7830.4j - -
NMUrea  9643.6i 20.1a
90 0.2 0.2 12
Urea 9622.0i 19.9a
NMUrea  10332.9e 18.5b
135 6.0 5.7 30.5
Urea 9747.5h 14.2e
NMUrea  11009.5b 17.7c
180 7.2 6.7 30.3
Urea 10270.5f 13.6f
NMUrea  11546.7a 16.5d
225 10.2 9.2 40.1
Urea 10482.7d 11.8g
NMUrea  10880.4c 11.3g
270 9.4 8.6 445
Urea 9941.79 7.8h

T 3977 AR U R AT T AR BRI RO S BT PR 2 R T
Ly EEARSRRAE Lkg FRAPKR B R BB MR R TR A 2 &
JIEL A 25 1 48 12 5 A Tt 5 4 P A K 2k 28 0 0 D 3 SR
E RS et

3 it it

BTSSR, RS FH T KR R R n,
L e S 8 ot 184, LB I ) RS TR K A
BN PR, -SR], MRS 1d RS E
R R B8k i I 24 R ) 25.13%~50.25%, it 4 d R
BEF) 10%LL P, kSIS m AR Ry, tE)E 7 d
FHTH K 4 ZIR B S i %05 1.d [ 5.32%~38.58%, Jfiit
HE G 7 d PR R B 7K R 38 R R ) SR I
U AHFFUERT A SLml BT, 45R%0], LS,
AN [ Ak 3 P T 7K A AR P A TG 084 oy, Lt 2 48 o
MR, X5 RG B8 ARFFRdE—DER,
YRR IE WK R A J RS TR EHR S SRR
B, AHE AR R I ) IR B SR e A HEK IR S, AN
Il S e A B A e A HE K IR ST 1.0~15d. &
BH G 7 3 21 22 A HE /K S8 2 138 5% WY 1 5 1k 4k 3 HE
Ky YRR I RUR 25 AL BERE I R b B PR . AR
G5, ERRIAM T, ORI RUR 2 K51k
PR R R TI R EANUR 5 18 K R A 70.6%~74.3%, K
FHHEZK 51 1 R AR I Rk 0O 5l JR 211 60.0%~
85.7%, Al H 4 K ik 8 85 bR 25 mT DL 35 BRI B AR T
WA, AR AR R e T . ST
K SRR 25 5 FH T 7K R BE BRI LB 1] g 55 KA
REEA MR B A O, X A S — .

YERMRLED ALK B AT B . AR,
PR B G AT S G R M2 Al A 2 48 R 2 A

KR AP R TR R IR B
BN A B RS TE AR B B g T ) g i A
WM, KAkl n] (2 KRG Rl R4 i AR, Al
HRE . BAWR. 24K, H9KRE A B KRR
) 5% M AE 43 BE I B o0 BH AR, Bl A KRR A K I P 3t
GRG0 R ) 222 S AR Nt R A 7 R R AR
H A E RS K T R T R 4 w1 S 1 gl K
863 LMK AR, SRR, HREHT 9.0%, EM
FER e 8.3% LA EM, ARWESTA BRI, BRtiE A
90 kg/hm? &b, AKRRIG AR 22 530 R ML, FPhir~
I R, bR R MR R 10.2%, V5 s i
JEH 8.2%. BB RY, GOKBE K 25558 R
FHLG, B TR, BRI IR S, R R
AJi% 11 546.7 kg/hm?, EAR )t 580 5 10 3 38 R 2 b 2 s H
1064 kg/hm?; “FEIENER 4RI %A 16.82 kglkg, A%
WIRZM 1.26 5 W47 1 kg FERLGRBIIG R 2 L%
MR FER 0.2%~9.2%. L L4 RATAE R, Akl
FIT It FH FR) R oK B B 28 PR 35 5 3 T R e 4L AR
K/NEE—E, o= IERER) 245 i (0 2 58 4
VDR o JERE LG 0.3% Mgk, X T BE S 4K s T
IKFEAE R R FROAR BT, AT IR U ) T Bl A R A e B
HEM AR KRR R R R AT G, FARHLHL, o
B DY

KR = A s B, R s D B E R
NI TRTIN A R S AE AR (R A AN 5 R o . ARG BT
SR FH P 37 AR FE L 0 KB 18 2850 PR 35 B AR s v 3530 SR 3%
P b A e BB R A B 2 ) B AL (K 40 K B AR 1 Ay
200 Ju/kg. #73M bR 2Ll RUE B 225 kglhm?,  jiti
25 T AN K BRI K R 3R AR R 293.5 Ji/him?s IRk
WA RUR LR, N G 225 kg/hm? 4604, 77 &
Ll R 2t 1064 kglhm?, ERK I # 44 1 7t/kg
e, U A0 R B 1 5 PR 3 A A B D A bl R 3R
W 1064 ol b, K TR AT Rt A =
Hh it FH 40 K BB R iR

4 2 it

) AEE,  As[E] A FE T KA AR A A T,
Lt S 1 0 T 3G 0 s AR B B 28R 2 AL A R
TREEHESEERE B, HA R AR A
HeK I 42 AT 1.0~1.5d, B EShHKT KR &
TR AT

2) RIS, AUtE N 225 kg 141K
R BN, F 2N PR R ik 11 546.7 kg/hm?, LE %3 JR
FiEm 10.2%, FNLAFHRIHFN 16.5 kg/kg, IR
FHLR 40.1%, BRER SRR AR N 28.23 kghm?, X
T JR AR R KR 71.1%, AR 44T F A
NEIZE I e Ml Z A,

(& % x #]
(1 xI57dy, FREE, XIFE, S5 SN S EUILE B KRS
PR ERVE R AR [, b RAE R, 2003,
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Effects of NM Urea on nitrogen runoff losses of surface water and nitrogen
fertilizer efficiency in paddy feild

Wang Xiaoyan?, Wang Yi% Tian Xiaohai®?, Ma Guohui***
(1. Engineering Research Center of Wetland Agriculture in the Middle Reaches of the Yangtze River, Ministry of Education
Jingzhou, 434025, China; 2. Agronomy Colledge, Yangtze University, Jingzhou, 434025,China;
3. China National Hybrid Rice Research and Development Center, Changsha, 410125, China)

Abstract:To elucidate the effects of NMUrea on the N runoff losses characteristics and nitrogen use efficiency, the
experiment was carried out and the nitrogen concentration, nitrogen runoff losses character, and grain yield were studied,
with common Urea as control(CK). The results showed that total nitrogen (TN) concentration increased sharply after
nitrogen fertilizer application. At the same nitrogen rate, the TN concentration in the NMUrea treatments decreased
significantly faster than those of the normal Urea. Based on a logarithm model, the safe drainage time was 11.5-15.9 d
after nitrogen application for NMUrea and 12.5-17.3 d after nitrogen application for Urea, respectively. The amount of N
loss from drainage increased with the increase of nitrogen fertilizer rate. At the same N fertilizer rate, N lossin NMUrea
treatment was less than that in the Urea treatment, and that was 70.6%-74.3% of Urea's. It was also indicated that grain
yield and N agronomic efficiency of NMUrea treatment were higher than those of Urea treatments. On the above basis, it
was concluded that NMUrea treatments gained higher grain yield and N agronomic efficiency, and lower N loss
compared with the normal Urea treatments. The treatment with 225 kg/hm? NMUrea-N was recommended as the best
rate for achieving high-yield, high-N efficiency and safe cultivation technique in hybrid rice.

Key words: Urea, Nano structured materias, nitrogen, fertilizers, runoff, Nano-carbon, Nitrogen runoff losses, nitrogen
fertilizer use efficiency, rice



