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The Comparison of Water Budget and Nutrient Loading from Paddy Field According to the
Irrigation Methods. Jeon, Ji-Hong, Chun-Gyeong Yoon* Jin Kyu Choi® and Kwang- Sik
Yoon? (Department of Rural Engineering, Konkuk University, Seoul 143-701, Korea; *College
of Agriculture & Life Science, Inst. Agri. Science & Techonology, Chonbuk National Univ.,
Jeonju 561-756, Korea; 2College of Agriculture, Inst. Agri. Science & Technology, Chonnam
National Univ., Kwangju 500-757, Korea)

The comparison of water balance and nutrient loading from paddy field with
different irrigation management were carried out during 1999~ 2002 at two different
sites; one is irrigated with groundwater and the other is irrigated with surface
water. For the surface water irrigated paddy field, irrigation was performed
continuously during growing season. Whereas, initial irrigation with groundwater
was applied during initial growing season, and the ponded water depth was
maintained by natural precipitation since initial irrigation. The runoff frequency of
groundwater irrigated paddy field was less than that of surface water irrigated
paddy field. The nutrient concentration of ponded water was high by fertilization at
early cultural periods, so reducing surface drainage during fertilization period can
reduce nutrient loading from paddy fields. Amount of irrigation water to surface
water irrigated paddy field was higher than to groundwater irrigated paddy field
and evapotranspiration was similar because it is influenced by climate. Overall
input in and output from paddy field irrigated with goundwater were less than that
with surface water. This study indicate that efficient water management can reduce
surface drainage outflow, save water, and protect water quality. It might be
important BMPs for paddy field.
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Fig. 1. Layout of study area and location of sampling
stations.
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Table 1. Agricultural activities during the study period.

(a) Paddy field with surface water irrigation

1999 2000 Agricultural activity Remark
May 22 May 20 Plowing and basal fertilization E?fr%%gzrzj?%%(z)ﬁg I;gﬂfl :4%%&3 Iﬁgﬂi*;**)’
May 25 June 2 Rice transplanting 15 x 30cm, three plants/hill
June 15 June 14 Tillering fertilization Nitrogen (28.00 kg ha™)
July 30 July 23 Panicle fertilization Nitrogen (18.00 kg ha™**, 28.00 kg ha™1**)
October 2 October 10 Harvest -

*is for 1999, **is for 2000

(b) Paddy field with ground water irrigation

2001 2002 Agricultural activity Remark
May 20 May 17 Plowing and basal fertilization Phosphorus (19.64 kg ha™), Nitrogen (55.00 kg ha™)
May 29 May 27 Rice transplanting 15 x 30cm, four plants/hill
June 9 June 7 Tillering fertilization Nitrogen (33.00 kg ha™)
July 17 July 26 Panicle fertilization Nitrogen (22.00 kg ha™)
October 7 October 12 Harvest -

Table 2. Crop coefficient for estimating evapotranspiration.

May June July August September
Last Fir. Mid. Last Fir. Mid. Last Fir. Mid. Last Fir. Mid. Last
Kc 1.29 1.29 154 1.65 1.76 2.14 2.18 2.21 191 1.98 1.64 1.64 1.77
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Fig. 2. Comparison of irrigation in and surface drainage from paddy field.
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Table 3. Water balance analysis during growing season: IR1 is irrigation, IR2 is input from upper paddy field, RP is
precipitation, DR is surface runoff, ET is evapotranspiration, INF is infiltration.

(a) Paddy field with surface water irrigation

Inflow (mm) Outflow (mm)
IR1 IR2 PR Sum DR ET INF Sum
May 160.2 - 96.0 256.2 53.0 108.2 72.5 233.7
Jun. 147.7 - 160.3 308.0 59.7 107.8 77.2 244.7
1999 Jul. 96.1 - 285.6 381.7 292.1 1311 45.4 468.6
Aug. 162.0 - 218.8 380.8 210.1 118.5 49.5 378.1
Sep. 0.0 - 268.8 268.8 86.2 85.6 65.5 237.3
Sum 566.0 - 1,029.5 1,595.6 701.1 551.2 310.1 1,562.3
May 32.7 - 39.6 72.3 0.0 50.2 25.0 75.2
Jun. 115.2 - 255.6 370.7 74.2 132.6 60.2 267.1
2000 Jul. 94.6 - 279.4 374.0 198.7 189.1 48.0 435.8
Aug. 155.3 - 347.6 502.9 283.3 191.0 40.4 514.7
Sep. 15.3 - 2914 306.7 145.0 119.1 61.0 325.1
Sum 413.1 - 1,213.6 1,626.7 701.2 682.0 234.6 1,617.9
(b) Paddy field with ground water irrigation
Inflow (mm) Outflow (mm)
IR1 IR2 PR Sum DR ET INF Sum
May 156.7 0.0 7.0 163.7 143.1 51.0 23.2 217.2
Jun. 65.5 419 2125 319.8 182.4 100.0 32.9 325.1
2001 Jul. 0.0 257.6 202.4 460.0 252.9 160.6 5.5 409.1
Aug. 0.0 11.0 89.4 100.4 14.8 174.7 14.4 203.9
Sep. 0.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00
Sum 222.2 3104 511.3 1043.9 593.2 486.3 76.0 1155.3
May 151.7 0.0 7.0 158.7 0.0 58.6 23.1 81.7
Jun. 61.6 0.0 614 123.0 0.0 111.9 33.8 145.7
2002 Jul. 0.0 461.6 217.2 678.8 452.9 137.1 13.8 603.8
Aug. 0.0 325.6 531.6 857.2 583.3 135.0 14.9 733.3
Sep. 0.0 0.0 48.2 48.2 0.0 85.2 7.4 92.6
Sum 213.3 787.3 865.4 1865.9 1036.2 527.8 93.0 1657.1
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Fig. 3. Variations of nutrient concentration of ponded water in paddy field.
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Fig. 4. Monthly nitrogen inflow in and outflow from paddy field.
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Fig. 5. Monthly phosphorus inflow in and outflow from paddy field.
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