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Abstract: Nitrogen runoff loss from paddy fields is one of the main sources of agricultural non-point source
pollution. In order to reduce the risk of nitrogen runoff loss from single-crop paddy fields in the climatic zone
of the middle and lower reaches of the Yangtze River, a suitable fertilization and water level control model
for this region was sought and the model of the SMNRL was built. This article used the historical meteorological
data from 1957 to 2019 in the Chaohu Lake area by setting the rice transplanting interval (June 6 to 25) and
the water level (3, 10, 20 cm) to simulate nitrogen loss in paddy fields. The result showed that: (1) After
fertilization, the nitrogen concentration in the paddy field surface decreased exponentially. Nitrogen decay
time of field water was 9 days at base fertilizer stage, and 7 days at tillering and earing fertilizer stage.
(2) According to the order of nitrogen runoff loss that accounts for the whole growth in each fertilization
period, in the combination of LW and HW, it was the basal fertilizer stage, the tiller fertilizer stage, and the
panicle fertilizer stage. The nitrogen loss of basal fertilizer, tiller fertilizer, and panicle fertilizer was
respectively 72.4% to 98.4%, 1.9% to 27.6%, and 0 to 8.3% in the combination of LW, and the basal
fertilizer period was the period of high nitrogen runoff loss. (3) Controlling water level was more effective

than reducing planting time to reduce nitrogen runoff loss. Under the same water level, the total nitrogen
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runoff loss during the transplanting period were reduced by 0.4 to 4.5 kg/hm?® and 32.8% to 80.3% during the

whole growth period. Under the same transplanting time, the nitrogen runoff loss of the LW and MW combi-
nations were reduced by 8.8 to 13.1 kg/hm’ and 92.1% to 98.8% compared with the HW combination.
(4) In the three combinations of LW, MW, and HW, June 6 to 25 was divided into the early and late stages of rice

transplanting, with June 19, June 11, and June 17 as the boundaries respectively. The average nitrogen runoff loss in
the early stage could be reduced by 37.0%, 25.0%, and 21.7% compared with the later stage. (5) The effective

measures to reduce nitrogen runoff loss in rice fields in Chaohu Lake region were to control the water level during the

fertilization period to 3 cm and choose a rice transplanting time between June 6th and June 19th.

Keywords: plain of the middle and lower reaches of the Yangtze River; Chaohu area; single cropping rice;

nitrogen runoff loss; loss risk
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JEAEIA 3,10 em(EEAEH 10 cm KR4 KA L 38 BT A4
FRBT [B] 22 ZRERRAR 62.7%6~100.0% . Jiti B 20 cm (£
FEFEAOIA 10 em) K A7 R 38 B A 3 B s (] 28 22 BE R AR
51.8 % ~55.2 % ; [F) 4 B B[] AN [R] K 457 T o 7 it AT 1
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BE HEZK 1R B A5, X T Al 9 X R, R B
SR H 32 DR PR TR 7K 7E 2% i I S0 1 R0 3Rk B AR b
1B K 24 Hb 3 T /K % e B L b R 3 b SMINRL A5 78 %if
e FH 4 3R A% D A 2R R AT R 0 A AL 5

A 4y AT 63 AR A E AR AR KWL AE LW,
MW HW 204 ,6 J] 6—25 H 4B i) X ] o 8 2 4%
WS4 3R 0.1~0.7,0.5~0.9,9.3~13.8 kg/hm’, H
2P KT i L IX 2 4R ) S0 % WHCNS
R AT b a2 0 B0 I 2 B L i I U5 K 24 46.0 %6 B9 A&
JIEL 38 3o 45 AR AR R B A B b P A R R R R
mR R T 5.0 %0 . A SCR B AE 28 225 kg/
hm® 4% FARBF RS R, A ERWB RN 5.2
kg/hm? AT MW 5 HW 20 & 2 [a] , 13 B 76 it 2 30
BB HITE LW HI MW 214 rh RE A% R A 4 K 22 %0
MRZRTBE

KT A R R L AF A [ it JE 199t AR &
gL fE 6 A 6—25 HAERLXE,LW. MW . HW 41
B TFREEY S 2EF AR RE S H 72.4% ~
98.4%,18.7% ~72.4%,42.9% ~62.0% ; 43 BEM /5 4>
EHEMM 1.9% ~27.6%,25.9% ~71.1%,27.6 % ~
48.4 %0 s BEACHA 5 e A A F I 0~8.3%,
0.03% ~30.3%,6.6% ~11.9% , ¥t B4 th T 4 Bl [X [8]
FEAE & MR 428 0 0 i R A2 A2 D 3 1L L i
B R A IR S 2 F WM Eb g —
LMW A Z IR e R %, £ LW,
HW 414, &t e 5 & WM AR R K
S FEAE I > 4y BERC Y > AR L i AE MW A4 . R
43 B I 30 = 356 309 > Tl A 301, 35 B 356 S S0 A 4 5 I 30
RHRERW EE KA, 32 R R & | 5 BE N Y
H R 7K X5 (R R 7K ARE 36 B RRE 300 K, L bt IS e 5 R it
iR N o a0 1 N R (| A W e Rl -2
B, FEAE A | 43 BE A SO R AR 0t A L 12 1 2 3
AR AR K B F R AR R Lo %E R
— VR it A A X ek 9% R R ) o R 2R A
et K R 5 — Wi A I A 14 I A I 203 AR I 4 Ok XL
Bor o PRI, AT LA sk o7 o i AR b 451) B i A% it A vk Sk
Iee ALK A 300 R R A 0 1) R R AR T Ok . R T UK
% FHSE R 37 Bk dai . HUA 7 B R K AR I TE K A
USRS . A LW 24 b G 09 7K A7 A [
3 em) W 2 TR R TR RIS 7240 ~
98.4 %6 » 33X S K S FEHE 1 54 B 1k HE /K 171 3w HE B
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A LASE Ao 18 AR O 725 00 B R D3k B0 Y B
FEAE I HEK O R E

7 VLG 358 b mT L 2235 LRl K AL T D 55 A
P RO R L DAY 2 o adl B B K AL . AR R 5T % ok
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55.2 Y% 53 BT 37 Bl I AE 4 A 7 30 AT v R0 2R AR I 0

A 0.4~4.5 kg/hm? , FEAK 32.8% ~80.3%.
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()HTE LW . HW H G, &ML S 24T AR
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HW A d, A BRI A R ZE R AR A
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4.5 kg/hm” Z ZE LK ; A0 [F 4 BB ) F LW MW 41
AREAR 96.7%, 93. 8N M A KL k. £ LW,
MW HW A& i sl 6 A 19 H.6 A 11
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BrBCLET 1 BB AR R R R W Y E 0 R S 1
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