202443 A &k MLk 2= i 555 % 43 1

doi:10.6041/j. issn. 1000-1298.2024. 03. 032

FRAMMXEERERBHEKSRARZRRFERR

SRE WaE KIW ek THR ¥4

(1 N KRR FIRE 5 TR, 0 2250095 2. 47 M 1 v AR IX v iz 3 XA B, 470 225261)

WE: KL TR ZE 5 1E X R B HE K S DX 3 1 P35 e i9 3 R VR, B A A H HE K 5 038 I 2 R AiE X T X Bl el A
FEARES R ESATHEAP LA EEE Y, BARERMELRBEHKS BRI KB 5EH, — B R A B & 0
WRERSEZBRERME AR N A Z I E, X 5K M 8K 5 %0 & 520 i M) 16 42 5 78 A HHEK RS
PR OLAEAE R 25 o AR SCIE T 4 4R B K WS DN B L 32 F H ) K SCOK A%  DRAINMOD — NI BB 5E T A<
AN TRERERHIKSAZRENE., SREH BERMEREN, BHEKERNARREEZFEFHYE
29 28. 4 kg/hm*, G AE & 19 6. 0% , Horh R4 L P 7E 8 22, P2 0 25. 6 kg/hm® , # TR K ik 210 0y 2. 8 kg/hm®,
S0 SCHR AR E G AE F , S SCRE L AE e I HE K M 35.4% , A E R A R ENL 44. 6% ; 2 5 TR A E/EW, 3T
Hk 3R M8 (31, 8 kg/hm® ) BARSCHY 11 A% MBI E AR AE R E M — 2 F R EE K ., 258 BHAES
Brasl, MK RMARR AR SHENAAAERBE (RERE R >0.56) , = 3% M %3 1 19 38 0 A L TP —
BT R 20% ~ 80% WAy N, RER AR MM R, A Fr e EMN 0.8 ~ 1.2 fF2H; R AR KT
SAEM TR RIS, RRER A EA S HIE KA . P, 388 o HE R 2 0 55 it R A K SCad R e A 50 il A
T 36 2 0 |

KA : R AAE s KK HE WK DRAINMOD — NI 5 i g
MESED, 2763 XEEIRE: A XEES: 1000-1298(2024)03-0321-10  OSID; Seviid

Characteristics of Drainage and Nitrogen Losses from Rice-wheat
Rotation Fields in Plain River Network Area of Eastern China

ZOU Jiarong' JIA Zhonghua' ZHU Weibin® LIU Wenlong' DING Shihong® LUO Wan'
(1. College of Hydraulic Science and Engineering ,Yangzhou University, Yangzhou 225009, China
2. Administrative Office of Yanyun Irrigated Area in Jiangdu District, Yangzhou 225261, China)

Abstract; Farmland drainage is the main contributor to regional non-point source pollution in the rice-
wheat rotation area in the lower reaches of the Yangtze River, China, it is of great importance to examine
the characteristics of farmland drainage and nitrogen ( N) losses for sustainable development of regional
agricultural production and ecological environment protection. In the existing studies on drainage and
nitrogen losses from rice-wheat rotation fields, nitrogen losses were generally estimated by observing
surface runoff and deep percolation with lysimeters or soil column test, which was different from the actual
situation that soil moisture and nitrogen entered the drainage system mainly through the lateral flow path.
A simulation study on nitrogen losses with field drainage was presented by using the DRAINMOD — NI
model; drainage and nitrogen losses from rice-wheat rotation fields under different rainfall conditions were
predicted after validating the model with 4-year field monitoring data. The results showed that the
predicted average annual nitrogen loss in drainage was 28.4 kg/hm’, accounting for 6.0% of the
fertilizer application rate; most N losses occurred in the rice growing season with the average value of
25.6 kg/hm*. The predicted nitrogen losses in the wheat growing season was only 2.8 kg/hm’>. When
compared with the report values in the existing literature, the total drainage volume was 35. 4% higher,

and the total nitrogen loss was 44. 6% lower. The differences were mainly from wheat growing season, the
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average reported N losses (31. 8 kg/hm”) was 11 times of this research. The predicted field drainage and

nitrogen losses were significantly correlated to the rainfall pattern ( coefficient of determination R >0.5) |

the probabilities of the relative increment of the three variables were distributed nearly the same; the

predicted nitrogen losses were relatively stable and maintained at 0. 8 ~ 1. 2 times of the average value in

normal years with the rainfall return period of less than five years. In the drier or wetter years (i.e. , with

rainfall return period greater than five years) ,

the predicted nitrogen losses appeared to be more variable.

Hence, drainage reduction during the rice growing period through proper control measures was critical to

overall reduction of drainage and nitrogen losses from the rice-wheat rotation fields.

Key words: rice-wheat rotation; farmland drainage;
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Fig.1 Layout of monitoring points for experimental fields
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Fig.2 Comparison between simulated and observed values of drainage and nitrogen loss
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Fig.3 Diagram of nitrogen balance in rice-wheat rotation farmland
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and drainage and rainfall
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Tab.4 Literature statistics on research results of drainage and nitrogen loss in rice-wheat rotation farmland
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Tab.5 Statistical results of annual drainage and nitrogen loss of simulated rice and wheat by DRAINMOD — N1I
compared with reported values in literature
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