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Abstract: In order to explore nitrogen (N) output characteristics in double-rice cropping field during the
process of the typical natural rainfall runoff, the long-term experiment with common urea (U) and reduction
of controlled-release urea (CRU) was conducted to study the dynamics of total nitrogen (TN), ammonium
nitrogen (NH, "™ —N) and nitrate nitrogen (NO;~ —N) loss and loss ratio of runoff in paddy field. The
results showed that N loss peaked in the early time of fertilization, which was the critical period to control N
loss. NH,” —N was the main form of N-applied treatments to runoff during early and late rice season,
accounting for 64.5% ~66.3% and 61.0% ~68.6% in TN loss, respectively. The TN loss and loss ratios of
runoff in U treatment during early and late rice season were 5.6 kg/hm*(2.2%), and 5.0 kg/hm*(1.7%),
respectively. Compared with U treatment, TN loss in CRU treatments were reduced by 17. 4% ~34. 1% and
17.3%~37.7%, and the TN loss and loss rates of runoff decreased with the decrease of N fertilizer rate. N loss in early
rice season was higher than that in late rice season, and the inhibition of CRU treatments in N loss in late season rice was

better than that of early rice season as affected by rainfall intensity. TN loss and grain yield in CRU treatments
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for earlyseason, late-season rice and the continuous cropping cycle had significant linear relationships with N

fertilizer rate, which increased with the increasing N fertilizer rate. In conclusion, U treatment significantly

increased N concentration and the ratio of NH, " —N to TN in runoff. CRU effectively reduced N release rate

and N loss in the early time of fertilization, and thus increased grain yield. The findings indicate that the

reduction of CRU is helpful for further control of N loss risk in paddy field, and promote the reduction of

agricultural non-point source pollution, especially in reduction of 10% N treatment.

Keywords: double-cropping rice; controlled-release urea; reduction fertilization; surface runoff loss; grain yield
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B4 FAELETHNFEEAZERAKNZREAENNTEN

2.5 WEBFEEREMAKEZE

H 2 2 Al o0, B e A i 1 DL CK & fik, CRU2
Hem o UEPH ZUIE e e 0 & W E R . 5 U
A ¥R A . CRUL, CRU2, CRU3 fl CRU4 4b B
R B AR 9.4%0,14.9%,8. 4% F 6.5 % ; M AH
PR R 15.2%,20. 9% ,11. 7% ,6. 6% ., 68
CRU F553 B G2 12 » A T 4F W W e DA TG 55 300 8 72

HOw AR K TR E 22 5 K B %, CRU Ab 3
gieRME UM m, 5 U &AL, CRUL,
CRU2,.CRU3 I CRU4 &b ¥ K. F5 45 2% 8 50 25 51 48
B 1.3%.1.8%, — 3. 7%, — 7. 8% s WG R 4y ) 42 v
3.5%,14.1%,10. 3% ,3. 8%, #H AL BT W, W
PR S = i 2 B B R RS r=10.8737
Mg .r=0.947""),

R2 TRALBETREBFERTEMHEZ

. R/ A/ HATEE/ A ThiHE/ g/ R/
RS Ab 3 _ e g .,
cm cm (J7f8 « hm™%) VR O A g % (t* hm™ %)
CK 70. 5a 19. 6a 271.8b 89.4a 23. 3a 81.9a 4. 5¢
U 70. 5a 19. Oa 334. 0ab 81. 0a 22.4a 75.6b 5.5b
_ CRU1 67. 0a 18. 9ab 338. 3a 80. Oa 22.9a 84. 0a 6. 0a
THRuz 6744 19. 1a 340. 0a 74. 4a 23. 3a 81. 5a 6. 3a
CRU3 67.7a 18. 9ab 321. 5ab 87. 2a 23.5a 86. 3a 5. 9ab
CRU4 66. 8a 17.5b 308. 0ab 77. 2a 23. 3a 84. 5a 5. 8ab
CK 70. lab 19. 7ab 305. 0b 73.8b 28.1b 76.7a 5. 2e¢
U 69. 4b 18. 8b 349. 2ab 75. 9ab 28.1b 78. 8a 6. 2d
= CRU1 73. 8ab 20. 4a 361. 3ab 88. 4a 29. 6a 83. 9a 7. 1ab
B Ruz 79,04 20. 8a 398. 3a 77. 5ab 29. 8a 81. 9a 7.5a
CRU3 71. 5ab 19. 8ab 385. 0ab 73.5b 29. 0ab 80. 4a 6. 9bc
CRU4 73. 4ab 20. 2a 362. 3ab 71.9b 30. la 79. 4a 6. 6¢c
H B R AR S R TN 48 3 1 2% 8 i Kb R ™ 2 1Y 1S o Bg m CE 5
i NGRS B CRU B TN BHS 3 3 i
RBHAHRTREESH NEREEFEERE 5 prRremmderk N ERERRSEL
(yppr = 0.012x + 9. 6836, R* = 0. 946 4" 5 yry = A

0.0134x+4. 0766, R*=0.982 5°* ), bfi & & NI 5 F

Jit A A 3 A 7 K N 3R e B O 55 A5 v 7K F 2 Bl
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FH B A6 42 B DR 28 B0 X XS A P A28 U 280 3R A8 A AR B ™ o Y 5 e 27

PR N 2R AR Gk i G B, A B 5T o il
A5 B 2R R AR K R N2k B 0 g T, TN A2 3
PR, A R A RER RN R E. 5
FEm it 2R AL AR W AR K % R R R) K OIE A R
LU e . it A R R R B () i) B 2 R AR FH 3R o AR
TR B R Z = R, AR HE K & A
i 5] 55 i S i) 0 B 6k /0 o N2 98 2 7 g R
FEM MK TN 1 NH, " — N ¥ ELE RS 2 K
IRFNEAR 2 5 PO R L5 7 RS M I 1Y 15 %
LRI TR W, i N J5 1 JE 2 B 5 48
N 2R R AR T S A SR e 472

16 Va=0.012x+9.6836, R*=0.946 4™ 7 10~
14 | yn=0.0134x+4.0766, R'=0.9825" o . | z E
2 {78
B 65
~ 45
hy |+g
# 3
% 12@

L7
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0 50 100 150 200 250 300 350
R E/ (kg « hm?)

Es5 NEBHENESHH~E INERRABBHXER

JoHL N J& B K N R EZIR A, RS
o AL BRAR K R NH, T — N RS 572810 5 TN 1
AL REHEAAR (E D, H NH, © —N 287K N 2/ &
FOBA U AR R 242K i NH, " —N ff TN L
153514 66. 3% A1 68. 6%, H. N AL FH £ 58 i 42 9 7K
NH, " —N 5§ TN i, 3540 mF gt 2 1 — 5,
NH, " —N 529 b TN AR GE 1) 2/3, 3 it AT & 58
Bom TN o NH, " —N B, L NH, " —N R E 1
HRGE i 2 V5 Rt A 3 K

PR NIEREHE I N Z B, R MK R A 4 i 1 A
FH IR N Z B, ol LR T A2 4 2 XU, AR
g CRU b B U ZbBEAR /K TN ¥ B2 I . (1
R IRAR 37. 0% ~45. 3%, 31, 5% ~49. 1% 12 i /K
NH, " —N Ve BB R 43 0 FAIC 40. 690 ~46. 2%,
40.3% ~51. 3% CRU ¥ 2t jili FH A7 28 % AIK H i 7K
TN R NH, " —N i B 0, H 38 N10 20 4b # AR TE
HUIE, S5H RS R A — 3, N W3
T K () N2 0T vk B, EL B N 3 % s /b T e
fIRE 5 28 T A Ak 1A 4% B it I P 35 4 IR AR i TN
W B AR 23,090 ~42. 9961 5 ok 42 it JIE W] LA A5 K
fIRHE K N R B0 Rk, 45 8 IR 2 0 it JH
IR E) BN N Z AR TR G KU AR
3.2 BEERIREXNERNEZZRREANEIE

AN TR Hb X TN 3 2K B 28 R, AR BF SR

FEHT, R X I RS 2 e WU A AR 0 ) U b B
B TN & CR) e, 4 3 5. 6(2.2%),5. 0
(1.7%),10. 6(2. 0%) kg/hm? , 3% 5 H Al X 38 19 34
3B 5 At AR — B0, T 2 ) XM R RS TN 3 2k 1
i ik 7. 47 kg/hm®, H i N A9 2. 49 %6 5 KW B
FiH TN AR R E N 1.0~17. 9 kg/hm®, di i N
0. 3% ~5. 8% Bl AE H TN Ji 2k £ fi
H2.9~6.2 kg/hm”, 5ili N @ 1. 6% ~3. 5%,
W, CRU 4 FEFE H A2 300 TN 2k 5 U 4h 3R
W A o IR 17, 4% ~34. 1% F1 17.3% ~37. 7%,

FERENERHI A T8 J5 . 35 50 BE O X 2218 A A
AEXF T 2550 A Ak B8 ARG I sk it AL B 4= 4 b NH, ™ — N Al
NO; — —N e kb 1 8% 50 I 1 FIEAR S - DT 3 A1
N ZEHRE i A58 K B I 1) XX 2 A it
FHERE NIE TN 2232k i R 2080 24,520, HAE N
1 CRU FJk N 30%CRU 4b#H . U Zb#FE I TN 423
PRI 24, 5900 27, 2% ST 45 A —,

N ZERHK S N &2 8 EAE, g
BLCERG N ZAmH RS N LGEH &2 8% IE
ARG v il S A A 0 B I et A2 0 K N 3R Y I 2R
o [, R REES BRI & B 08 N 20 %0 R8I TN 48
AR REAK20. 526 s R IR WF 98 & . A2 N B s &
10%~20%08/0> N REFR B K & 22.1%~34. 2%,

TRETIUE LB N R AR R B R R
AR AR PR 22 SR, Wkt T AR ST R L 5300 ~
86 Y01 TN ¥t 2k B faf & 26 7 FLH8 2 L 15 AR Ml IX R8T 5f
B oA HELR, AR BEHERF A& N
Tt 2R A0 AT 32 Bk T O B A R e, R R A R R (4 —
7 H) . H#eREE CRU 43 N 248 it 46 2R ol 20 2501
T RAEE.
4 45

(DR BRI K N 2B R R m K F 2
B 4 A N 28 450 A 4 2 1) S B 39

(2)NH, " —N A HZ K E2IRA, i 2 4
TN A 6026 LA b5 it F 45 B R 38 ] — o B B R AIK
NH, " —N i), AR N i NH, =N (5 52
BN BB U Ab PR MRS - BRAR 2.3%6,7. 3%,

) FEREIRZ ek N it FH o B J BEAR AR K rf TN
FEIEME AT TN Jk &, B TN Rk i 55 R
FHit N 5 G2 0 A OG5 AN ) FH 4 R PR 2 A 3l R
FAEN/ DR R K TN #e B IEAH 37. 026 ~45. 3%,
31.5% ~49. 1%, i /b B B g TN i 2k & 17, 4% ~
34.1%,17.3%~37.7%.
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