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Changes of Nutrients Content and Natural Supplies by Irrigation Water during

the Rice Cultivation
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Abstract

Changes of nutrient material and heavy metals of irrigation water and natural supplies by

irrigation water into 1.0ha of paddy field during the rice cultivation was investigated pH of
irrigation water ranged 6.45~8.34 and electrical conductivity showed 1104S/cm in the first irrigation
period and commonly showed 904S/cm. The content of T-N, NH4-N and NO,-N were 3.09~12.36,
0.17~1.34 and 2.70~10.72mg/L respectively. The content of T-P was 0.09~0.22mg/L. and ortho-P
was not detected. The content of Ca**, Mg™, Na" and K* showed 089~512, 112~2.76, 1.74~4.52
and 1.34~4.18mg/L regardiess of irrigation season respectively.

Only Cu and Zn of heavy metals were detected 0.001~0009 and 0.007~0.091mg/L, but Pb,
Cd, Cr and Ni were not detected When supplied 4,250m® of an irrigation water into 10ha of paddy

field, natural supplies of nutrient materials were

NO3-N and 051kg of T-P. Also Ca™.
9.08, 40.27 and 41.38kg respectively.
Cu

M B

Mg™", Na’,
Only Cu and Zn of heavy metals were
and 0.133kg of Zn, Pb, Cd, Cr and Ni were not supplied

2967kg of T-N, 1.80kg of NH:-N, 2457kg of
K", CI' and SO/ were supplied 9.42, 7.09, 13.34,
supplied 0.017kg of
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Table 1. Changes of pH, EC, COD and SS of the irrigation Water during the rice cultivation

Period of the irrigation in 1997

frems 05/04 05/11 05/15 05/19 05/28 06/02 06/07 06/15 06/23 07/09 07/14 07/23 07/28 08/01 08/04 08/14 08/22 09/01 08/07 AVG
pH 652 608 669 688 682 695 699 7I3 718 699 732 719 750 744 720 744 834 810 807 74
EC(sS/cm) 723 639 816 900 964 1134 10017 1003 1342 684 758 860 965 956 569 697 97 838 1055 891
COD(mg/L) 890 715 629 1187 890 543 643 426 726 171 200 243 186 369 357 271 449 480 396 590

SS(mg/L) 529 631 723 1256 529 1048 900 871 92l

715 758 837 T42 757 751 687 9093 751 689 796

EC : Electrical Conductivity, COD : Chemical Oxygen Demand, SS :

Suspended Solid
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Table 2. Changes of nutrients(Total-N, NH.-N, NOs:-N, Total-P and Ortho-P), cations(Ca**,
and K™ )and anions(Cl and SO.*) of the irrigation water during the rice cultivaton

Na*
mg/L

Mg++
unit :

Period of the irrigation in 1997

MOS0 /11 06/15 05/19 05728 06/02 06/07 06/15 06/23 01/09 07/14 07/23 07/28 G8/01 G8/04 08/14 08/22 0%/01 09/07 AVG.
Total-N 276 813 826 928 1535 1L78 918 922 1542 380 53 569 793 342 46T 236 528 472 55 729
NH,-N 050 065 060 059 060 05 0% 0% 070 050 041 03 041 017 017 01l 022 028 023 048
NO3-N 176 720 731 83 1423 1069 800 772 1406 284 440 437 697 270 365 078 399 379 484 619
Total-P 016 016 012 016 022 018 014 006 012 009 003 008 01 028 01 009 011 007 010 013
Ortho-P ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND  ND
Ca™ 124 189 LIl 126 130 190 300 322 480 113 190 155 222 251 183 144 208 301 374 22l
Mg™ 162 170 147 13 103 276 145 239 232 105 105 19 212 179 139 1% 171 LB 1% 170
Na® 390 325 221 204 174 412 302 451 649 274 232 203 375 368 167 452 355 468 231 330
K* 510 170 172 188 163 379 171 418 255 206 048 077 106 189 288 13 221 174 246 217
CI' 1327 12240 1431 1269 2492 1540 M52 1522 1636 523 895 916 1676 353 186 265 330 481 302 1049
SO 203 135 1647 125 1647 1683 1274 1025 1453 1026 1062 1080 975 612 324 614 508 7520 653 1131

ND : Not detected
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Table 3. Changes of heavy metals content(Cu, Zn, Pd, Cr and Ni) of the irrigation water during the rice

cultivation

unit : mg/L

Items Period of the irrigation in 1997 L
05/04 05/11 05/15 05/19 05/28 06/02 06/07 06/15 06/23 07/09 07/14 07/23 07/28 08/01 08/04 08/14 08/22 09/01 09/07 AVG

Cu 0004 0003 0006 0005 0009 0002 0002 0004 0.003 0002 0007 0001 0004 0004 0005 0001 0005 0001 0004 0004
Zn 0074 0057 0037 0059 0024 0081 0044 0091 0058 0096 0024 0034 0029 0018 0007 0018 0008 0008 0007 0041
Pb ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Cd ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Cr ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Ni ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND:Not detected
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Table 4. Natural supplies of nutrients and pollutants by irrigation water into the paddy
during the rice cultivation

field of 1.0ha

Period of the imgation i 1997
Start End

TotN NE-AN

NO-N

Tot-P otheP SS Ca

Mg Na

K

Pb

Cd Cu

Ni

Zn

Cl

L

Flow rate
(m’)

05/04(07:30} 05/04(21:00) 0,345
05/11(13:00) 05/13(22:40) 0434
06/15(06:00) 05/16(08:00) 2333
05/19(11:00) 65/22(16:00) 4.468
05/28(18:00) 05/29(16:30) 1.880
2(20:00) 06/03(10:20) 0.907
06/07(08: 06/10(20 ) 2162
(16 (10:00)
( (07:00)
( (
(
{

8 ¢

00
30

x
=
[~
= =

g

olt 06/19(10:00) 1913
06/23(22:00) 06/24(07:00) 1.634
07/09(10:00) (7/09(14:40) 0.148

00
00
00

07/14 07/14(22:00) 0.534
07/23(18:00) 0.122
(7/31(16:50) 4.184
08/01(06:00) 08/02(19:00) 0.481

(
(
(
(
08/04(10:00) 08/11(17:30) 3.119
(13
{
(
(

88888888

06:00)
07/23(09:00)
A 07/28(10:00)

)
)
)

08/14(06:20) 08/21(13:50) 0.662
08/22(13:50) 08/31(10:00) 1552
09/01(07:303 09/05(14:00) 1.501
09/07(08:00) 09/12(02:00) 1.297

Total 29676

0074
0033
0.169
0.247
0.076
0.042
0226
0191
0074
0,019
0039
(.008
0217
0.024
0.114
0.031
0.065
0.089
0.066
1803

0.220
0.382
2.066
3499
1743
0.0823
1.884
1.602
1490
0.108
0.422
0.094
3.684
0.379
2438
0.221
1173
1.205
1.137
24570

0.020
0.008
0.034
0.067
0.027
0.014
0.033
0012
0013
0.003
0.003
0.002
0.058
0.039
0.073
0.025
0.032
0.022
0.024
0.509

ND 6613 0.155
ND 3344 0100
ND 20425 0314
ND 52564 0.527
ND 7926 0.164
ND 8070 0.146
ND 21.195 0.707
ND 18.073 0.668
ND 9763 0.509
ND 2717 0043
ND 7277 0182
ND 1800 0.033
ND 39.215 1173
ND 10636 0.353
ND 50167 1.222
ND 19.442 0408
ND 26.7330.0876
ND 23882 0.957
ND 16.192 0879
ND 346.034 9416

0.203 0.488
0.090 0.172
0.415 0.624
0.569 0.854
0.126 0.213
0213 0317
0341 0711
0.496 0.936
(.246 0.688
0.040 0.104
0.101 0.223
0.042 0.044
0.120 1.982
0.251 0517
0929 1116
0,382 1.279
0503 1.044
0.566 1.488
0.458 0.543

0.638
0.090
0.486
0.787
0.200
0.292
0403
0.867
0.270
0078
0.046
0017
0.560
0.266
15924
0379
0.650
0.553
0578

7.09013.343 9.084

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND 0500
ND 0.159
ND 16%
ND 2.093
ND 1.103
ND 0154
ND 0471
ND 0830
ND 0318
ND 0016
ND 0672
ND 0022
ND 2114
ND 0.562
ND 3340
ND 0.283
ND 1470
ND 0318
ND 0940

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

9.250
3.021
10.453
24,692
2940
6.237
10.362

18983 N

6.148

3648 1
2304 1

0.731
15.327
2529
4,676

5004 1
232 N

2.544
1645

ND
ND

ND 17.060 ND 132936 ND

1.659
0.657
4043
5311
3.053
1189
3419
3.158
1734
0.199
0.859
0.197
8858
049
1.242
0.750
0.997
1529
0921
4027

2.879
0.718
4,653
5.964
2018
1.296
3.000
2127
1.540
0.390
1.019
0.232
5.153
0.859
2.164
1738
1.705
2391
1.535
41.380

1250
530
2825
4185
1225
770
2355
2075
106.0
380
9.0
215
5285
1405
668.0
2830
294.0
3180
2350
4,250

Unit :

Kilogram but heavy metals(Pb, Cd, Cr. Ni, Cu and Zn)are gram

ND : No supplies in paddy field because of not detected in irrigation water samples
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