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The Effect of Rice Farming on the Shallow Ground Water Quality

Yunju Kang”, YoungJin Seo?, Dong-Hoon Lee, Choong-Lyeal Choi, Man Park and Jyung Choi ("Kyungpook Government Institute
of Health and Environment, Daegu 702-702, Korea, “Kyungbuk Agricultural Technology Administration RDA, Daegu 702-320, Korea,
Department of Agricultural Chemistry, College of Agriculture, Kyungpook National University, Daegu 702-701, Korea)

Abstract : This study was conducted to investigate the effect of rice farming on seasonal, regional quality of shallow ground water.
Ammonium (NH,") concentration of paddy soil was found to be the highest in April. Nitrate (NOy) concentration of soil and the ground
water was determined to be lower during the growing period, May to August than any other periods. Seasonal change of K
concentration in soils was shown to be in the tendency similar to that of NH,". However, CI" concentration of soils and the ground
water was not changed significantly. NH,", NOy, K and CI' concentration in W-3 ground water was higher than those of W-1 and W-2.
It was clear that nutrients (NH;', NOy, K, CI) should be leached from the adjacent soil to W-3 ground water by water stream. From
this study it is apparent that nutrients can be easily leaching from sandy soils and transported into ground water, but rice plant farming

is not non point source of groundwater pollution.
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Fig. 1. Contours of ground water table and sampling sites in
the study area.

¥ values mean the water table level(m) of ground
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Table 1. Seasonal changes of ammonium (NH;') concentration of paddy soils in vertical distribution

BEF MY -olTE - HFE - 04 A

Sampling Depth Month
site 3 4 5 6 7 8 9 10 1
cm mg/L
Wi 20 202 1410 12.30 11.78 1020 1024 552 6.53 404
40 327 50 7.89 847 890 7.81 255 499 654
60 165 211 6.88 8.94 922 9.05 42 622 331
20 19 1220 11.54 1021 8.64 7.86 505 5.00 3.9
W-2 40 152 4.89 697 731 7.00 9.78 494 525 3.05
60 1.67 277 587 7.13 831 1155 1343 7.75 334
20 1.88 1347 1277 848 7.95 1042 7.06 453 3.75
W-3 40 1.56 457 7.2 749 955 1020 846 645 3.09
60 167 417 594 7.02 7.3 897 7.51 810 350
Table 2. Seasonal changes of nitrate (NOs) concentration of paddy soils in vertical distribution
Sampling  perth Month
site 3 4 5 6 7 8 9 10 1
cm mg/L
Wi 20 5.89 3420 19.02 342 093 on 057 235 450
40 339 1947 211 40 175 071 097 221 287
60 272 16.38 240 368 165 0.79 1.86 1.63 280
20 414 31.28 1513 413 059 051 239 275 515
W-2 40 294 1767 1732 301 061 0.78 174 293 470
60 434 1549 18.02 4.54 041 12 539 482 463
20 328 29.87 241 6.70 040 0.84 085 1.05 163
W-3 40 334 204 2017 583 052 0.79 053 0.65 087
60 236 19.07 B4 519 077 0.70 0.9 0.53 235

NEME WEH ge J9 Aolge] AEH 2AAY
o $440] gomz WiA EFEAT A g9s, 3%
o50] 44 olfolAE Aoz Azkgh

EY 5 ZEK)

£9 3 DE%EY EF Zo|d) ne A2Y W Table 3
% 2t BE) FEE oA 48744 A ¥ Holm o)
 ole oped ue E%Y 28 FARE FNF
$48 DEARO] I3, Eohisd 9i EFgAZo2 AL
2394 onz 2AAHY BEole Wk HRALd) 4%
AT BN FFHE BEIL0) WS T gE B

EH} o & 4% viAe Aoz AqEn.

EY & gL02(C)

=EY 3 920129 EdZod g AxYE e
Table 48} 29tth. =E% F9] gaole FE& ¥ A8/ §
gk & dglo] Hl&E FEE YU oY o]Fole I3t
57 2 "Holgith B4AHe 3~4¥dlE REGAN FE7 &
I @579 5~8¥efle AEAME vind FES fARE ¥
& Yehigled gaoleol EYFEe T84 wi sFog
o|5¢ Az YAHolAn §579 R A FE%Fo]
Be4E Gaoley duolFe mzA AYHdy Budig



57 H2A84e £ nlxe 9 265
Table 3. Seasonal changes of potassium (K') concentration of paddy soils in vertical distribution
liny Month
san;irt,e ° Depth 3 4 5 6 7 8 9 10 1
cm K concentration mg/L
W1 20 5.76 870 4010 2190 810 1.69 518 42 295
40 481 12,00 2200 20.00 455 1.67 522 404 274
60 5.39 1091 18.78 1744 467 195 256 263 281
20 9.38 39.28 B2 1940 841 17.29 464 157 208
w-2 40 8.77 1947 17.04 14.00 531 9.55 49 237 285
60 10.06 16.56 1544 10.00 480 8.09 319 287 3
2 545 3740 .71 1341 10.88 254 2% 297 254
W-3 40 551 19.00 2041 1127 947 1.89 333 229 297
60 4.80 14.70 15.60 1008 820 188 463 253 347
Table 4. Seasonal changes of chloride (CT) corcentration of paddy soils in vertical distribution
Sam.pling Depth Month
site 3 4 5 6 7 8 9 10 1
cm mg/L
20 6.33 6.21 430 517 360 411 393 558 5.86
W 40 3 4482 510 454 5.06 351 273 3.84 498
60 345 3.9 412 420 522 3 336 3.05 408
20 849 870 793 641 413 595 6.46 5.82 6.75
W-2 40 5.77 577 6.57 5.99 441 587 515 6.63 619
60 529 529 6.19 588 355 10.70 9.28 545 549
20 8.10 8.07 728 5.34 256 6.33 517 49 5.04
W-3 40 793 752 641 489 334 6.23 509 516 447
60 6.75 6.98 6.50 6.02 319 645 492 3n 6.05
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Fig. 2. Monthly changes of the concentration ammonium(A)
and nitrate(B) in the shallow ground water with
different water tables. »
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Fig. 3. Monthly changes of the concentration potassium in the
shallow ground water with different water tables.
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Fig. 4 Monthly changes of chloride concentration in the
shallow ground water with different water tables.
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Table 5. Prati's Implicit index of pollution of shallow ground
water

Ground Month

waer 3 4 5 ¢ 7 8 9 10 1

W1 204 23 2001 171 160 18 119 114 119

W2 174 237 19 168 119 109 134 132 139

W3 136 247 210 177 15 117 138 098 14

Table 6. Prati’s classification system for water quality

Slightly Heavily

Excellent  Acceptable polluted Polluted polluted

fndex of 2 4 8 >8
quality
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