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Effect of Water Pollution on the Irrigation Water
— On the Kyungan Stream —
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ABSTRACT

The quality of water in Kyungan stream was analyzed in three different areas
between season of irrigation on May and of nonirrigation on august in 1990.

The results of Water quality from this study were summarized as follows:

1. The quality of water is season of irrigation containing metal ions, such as Cu and
Zn as well as TN was exceeded standard levels of quality of agricultural water.
However, in season of nonirrigation, the quality of water in Kyungan stream was not
suitable for using agricultural water due to over standard levels of containing ions of Cu
and Zn or DO, COD and TN.

2. The correlation of water quality exception of pH was shown a reliance when p
values were greater than 0.01 for containing ions such as Cu and Zn with the DO, COD
and TN.

3. The comparison of water qualities for pH between season of irrigation and season
of nonirrigation in Kyungan stream was a considerable significance property when p
values were less than 0.05. The water quality containing ions of Cu and Zn with DO,
COD, TN and SS also indicated a significant property when p values were less than 0.
01.

4. The average water qualities of a year in three different areas for pH have shown
a significant property when p values are less than 0.01. The average water qualities of

—1—



2 KOR. J. ENVIRON. TOXICOL.

Vol. 6, No. 1~2

a year containing DO have also shown a significant property having p values of less than

0.05. But other constituents have shown no significant property in the above three

different areas.
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Table 1. The Water Quality of Sampling Sites in the Period of Irrigation.

S Items pH DO CcOD TN SS Cu Zn Temp. BOD PO-P CI- Fe Hard.
ites

1 7.70+ 7.10& 4.45+ 4.96+ 11.80% 0.32+ 0.46%x 18.0f 2.63%= 0.20%x 16.21+ 2.20%x 64.90%
0.07 1.21 0.64 1.02 0.42 0.0t 0.07 0.1 0.45 0.01 0.64 0.21 4.86
9 7.70 7.40+ 4.30+ 6.49+ 12.80% 0.29%+ 0.83+ 19.9+ 3.11+ 0.49+ 10.84* 2.50%f 65.20x
0.10 1.20 0.55 1.22 0.44 0.01 0.05 0.2 0.75 0.03 0.68 0.31 3.52
3 7.40+ 6.60+ 4.17+ 560t 15.20% 0.42%+ 1.00*+ 19.2+ 2.60x 0.18+ 31.60x 5.00% 65.20x%
0.09 0.94 0.74 1.04 0.62 0.03 0.05 0.1 0.52 0.01 0.8¢ 0.56 3.40

Unit is ppm except pH and Temp.
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Table 2. The Standard Value for the Irrigation
Water. (unit : ppm)
Standard value
Items
Korea Japan
pH 6.0~8.5 6.0~7.5
COD <8 <6
SS <100 <100
DO >2 >5
TN <1
Cu <0.02
Zn <0.5
ADDA BN 24 FAFEFT 2N F
g&Fe Hrabge] FAGEoR AHIL Slv
pH, DO, 38+ A4 2 73 (COD), 44 (TN),
BG53(SS) 9 FF<49l Cu, Znol| 3ste] AA)3t
gdon] $o4 AAL t-test W Anova testE A

R U ER

I‘

EEHAQ) 1990 59F 7 kA
% 13 2ok pHrY 7.4~7.701%912% DO+
6.6~7.4ppmo| ittt ol F 2049} Fo] 57
vete] F9d-84715% pH 6.0~7.5 % DO 5ppm
o] Atell Agslctz B o} DO7L ZA4rdlv =
=2 AL Fiko]l o] THolA A Al A

T%
o2 Azsoe] Welels} gickn 4749, CODE

G4 2

p

rr

: Effect of Water Pollution on the Irrigation Water 3

4.17~4.45ppme & CODY &47]F 6 ppm °©]3}
o Hgsht AL sFAe] Subela Yo} 249
%7} Bolx gekw wAc TNE 4.96~6.49

ppme 24 1ppm °]3hZ FAHE |FA Hef o

5~gulol o2 glo} FdEFEA FAYsehn
A, 53 Pl £o1F St 20 EREE A4
FAZARANe A2 Aol 2ol T A

23 Az, TN/ & 7oz dol ds7
Aol o] Agol 9lojA FApFol vt TH- 5o 7
87} ol Aslo} HilE 5ol felsb 2= SSe
71%x 100 ppmell v]ets]= 11.8~15. 2ppm°]°4
o} ol 7479l obE LAz Qg Akl Y
leletn Az=ct, Cu ¥ Zng 77 0.45~0.63
ppm % 3.23~3.95ppmo. 24 Y29 FLI|FA
9l Cu 0.02ppm % Zn 0.5 ppmXE.t} Cut 2F 204
ol A, Zng o 6ul| o] 4k Eol TR WAGTTE
A gAgsd e, zeivh 37 A o FAREA A
299715 Cu125ppm Erepe Aws] o2 e
veh ol o,

03710l 1990 89%F A EAAANE £ 3
3} 7}, pH7F 7.17~7.702.2 371l 543} ¥
zFol 7} glod et DOE St. 2 % St. 32 3.17ppm
) 3.42 I;pmg_i 71%=] 5 ppm¥.c} eko ] T3}
5% 50% oWl WHelsich, COD 4] Agol
4] 6.63~7.92ppmo 2 7|15 6 ppm B} H3ko
n} DO % CODZ Mo} 5eg4-29) o] fof 14
getgich =3 TN 44] 9.96~11.31 ppmo& 3%
A7) e} o 2u) 0|4 Hgtow 71FA] 1ppm 2

Table 3. The Water Quality of Sampling Sites in the Period of Non-irrigation.

S Items pH DO COD TN SS Cu Zn Temp. BOD PO-P CI- Fe Hard.
ites

1 7.35+ 6.67+ 7.92+ 10.33+ 1.20%+ 0.08% 0.44+ 27.8+ 3.78% 0.02*x 7.77% 0.27%f 59.83%
0.09 1.33 0.38 0.52 0.30 0.01 0.12 0.1 055 0.01 0.67 0.06 5.19
9 7.70+ 3.17+ 6.63%+ 11.31+ 2.50+ 0.06%+ 0.53+ 29.9+ 7.89% 0.10xf 16.54+ 0.83f 54.17%
0.12 0.75  0.57 1.89 0.20 0.02 0.03 0.1 0.9 0.02 0.26 0.11 2.40
3 7.17+ 3.42+ 7.06t 9.96+ 3.20+ 0.15%+ 0.24+ 26.2t 3.49%t 0.04% 37.82x 0.39% 62.50%
0.09 0.8 0.79 1.31 030 0.04 0.03 0.3 0.44 0.0 2.88 0.11 2.26

Unit is ppm except pH and Temp.
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Table 4. The Mean Values of Water Quality in the Kyungan Stream.
Period Irrigation Non-irrigation Annual
Items M. SD. (Min.~Max.) M. SD. (Min.~Max.) M. S.D. (Min.~Max.)
pH 7.58 0.2t (7.30~ 8.00) 7.40 0.25 (7.12~ 7.8) 7.51 0.24 (7.12~ 8.00)
DO 7.00 0.38  (6.30~ 7.60) 4.42 1.89 (2.00~ 8.50) 5.71 1.88 ( 2.00~ 8.50)
COD 4.31 0.43  (3.70~ 5.10) 7.20 0.79 (6.14~ 8.51) 5.76 1.60 (3.70~ 8.51)
TN 5.58 1.78 ( 3.20~11.38) 10.49 1.50 (7.26~13.70) 8.04 2.97 (3.20~13.70)
SS 14.19 3.67 (9.05~20.08) 2.30 .90 (0.92~ 0.38) 8.24 6.58 ( 0.92~20.08)
Cu 0.53 0.10 (0.33~ 0.66) 0.10 0.05 (0.04~ 0.17) 0.34 0.24 (0.04~ 0.66)
Zn 3.58 0.59 (3.00~ 4.87) 0.40 0.15 (0.21~ 0.55) 2.15 1.68 (0.21~ 4.87)
Temp. 19.02 0.82 (17.90~20.60) 27.98 1.57 (25.80~30.10) 23.50 4.71  (17.9~30.10)
BOD 2.78 0.56 (1.82~ 3.75) 5.05 2.16 (3.09~ 8.91) 3.92 1.93 (1.82~ 8.91)
PO,-P 0.29 0.15 (0.10~ 0.53) 0.05 0.04 (ND~0.14) 0.17 0.16 (ND~0.53)
Cl- 19.57 9.11 (8.18~32.04) 20.71 13.08 ( 6.99~40.53) 20.14 11.13  ( 6.99~40.53)
Fe 3.22 1.81 (1.20~ 6.80) 0.50 0.27 (0.20~ 0.94) 2.31 1.96 ( 0.20~ 6.80)
Hard. 64.52 3.03 (53.20~68.02) 58.83 4.89 (50.00~70.00) 61.68 4.94 (50.00~70.00)
Unit is ppm except pH and Temp.
Table 5. Correlation Coefficient between Water Quality Items.
Item pH DO COD TN Cu SS
pH
DO 0.3480
COD —0.4272 —0.5662*
TN —0.1278 —0.6203* 0.6577*
Cu 0.3350 0.6892** —0.8731** —0.6468*
SS 0.3668 0.6252* —0.8831** —0.8245** 0.8106**
Zn 0.5029 0.7232** —0.8830** —0.7479** 0.8792** 0.8404**
*1a=0.01. **1a=0.001
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Table 6. Significance Test for Period Comparison in
Items (t-test).
Items Period Mean S.D. t value
S
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1 : period of irrigation
N : period of non-irrigation

Table 7. Significance Test for Each Sites in Items
(Anova-test).
Items Sites Mean S.D. F test
1 7.57 0.25
pH 2 7.67 0.16
3 7.30 0.13 10.65**
1 6.88 0.93
DO 2 5.26 2.25
3 4.98 1.73 4.27*
1 6.19 1.85
COD 2 5.47 1.33
3 5.61 1.61 0.68
1 7.61 3.14
TN 2 8.95 3.22
3 7.55 2.55 0.85
1 7.86 7.28
sS 2 7.66 5.92
3 9.22 6.95 0.19
1 0.29 0.21
Cu 2 0.38 0.30
3 0.34 0.21 0.26
1 2.45 1.95
Zn 2 2.18 1.56
3 1.77 1.70 0.25
* I p<0.05 **.p<0.01

<

g8 AFa0A Y 7|Fo] = +ATEY A
AL F 504 2 vpel 3 t-test A= F 6
3} 7o v Anova test A3+ F 73 Zr}, o 7]l
4 ¥ pHE #|¢§ DOt COD, TN % SS§,
CODs} TN, Cust TN Zell @=0.019] A4
g AHAE veh g2 DO Cu il Zn, COD
9} Cu, SS % Zn, TN2} Cu, SS % Zn, Cus} Zn
1l SS, SS¢} ZnzlolE @=0.001 H A A4

2 vehigich aejmz o $43%e 25
FAe4 AR 424l Arecloln 4
7_11-

N

H

=

74 Agoie] pHE #1719 594 24717}
7 ot pH 7.58°]%2" DO« 5¢¢] 8¢dnrt
ERTL Tl Aol IFolA AT AEA
715l Akt Lobd Ao 2 Alg s SSx 54
o] E%H AF71ol dale] ek A, COD
A7l AT 8ol EokE2 HE

A
e F99 &4 FrIedE o] v A=
3

2
= H
=
rie
3
23

% vl A2 pH(p<0.05) % A9 3 DO
TN, SS, Cu 4 Znoll4 p<0.001¢] F2J & 2lo]
Ve 9le] A7 b E A Abeie) At
9] B-obA 3 A el o] Aol 7} QA=A o]&
A 7§l 23 Axtoll A w]gA4E 2§39
7129 Aol Aoz ko] Fiddl 71
Atz s

=3 A 3 2AFG e A% 49 vlad
4] pHE St. 204 t}4£ %o} pH 7.670]%1o9 St.
3¢ pH 7.322 F=10.65% p<0.019 23 =
o] & YepHY =Tl o]+ St. 27} 7HEE ko] F-<lell
23 2doz dAsct DO HA4] St. 2004 o}
A4 St. 304 4.98 ppmE YeERH L QIE2 77
29 FAo] FeshdA Hal Aol o g kol
F259 F=4.2724 p<0.05¢] #H$HoiA

s



6 KOR. ]. ENVIRON. TOXICOL.
$14% hehigieh, COD, TN, SS, Cu ™ Zn 4
LRGE 37 SolA Mok Aol A o
sket,

#® ®

B e] KRS MEEERL 1990 595} JEil
I 8ol 34 Fdoz Fisiel $AY Ane
chesh 2,

1. e 4

o
kol FdEg 71E2

TN % 2Z< Cu®} Zn9
& o
o+ DO, COD, TN, Cu ¥ 3
Zate] Aok 4L g2 FHAEA
23

2. TAAEZ] FERARAfR 3loiA pHE A9
f?_ DO, COD, TN, SS, Cu ¥ Zn AE3kol= a=
olakel Alg]Ad-& Jelwict

3. 7k A7) B 8@k A S
¥]ag @ pH p<0.05 HHWalA FelAde] ol
A9 ow] DO, COD, TN % SS¢} £24 Cu
Zng p<0.01 HYHolAM F24-5 el

4, 73k 3 978 FAHFAE vla “4]
pHE p<0.01 #FA F2elXe] gierd DO=
p<0.05 HANANA F2]Ado] AA=HAUL 7|E} A

oﬁ.__~

Vol. 6, No. 1~2

oL

22 7 Fedzhol o4 Qe AolE wolA Wk

2 £ X K

1 HRE, fhRE, XEE B HH BEKE
By W3e. MmBIREKEEE, £245, F1-2%, 45
(1969)

2. RBE ; IREMRZE, 330 (1988)

3. BE B AELHRK, B4k B2, 47
(1988)

4. BEE  BESRAERBE (L E58) (1988)

5. APHA, AWWA, WPCF; Standard Methods for
the Examination of Water and Waste water
(1985)

6. BABBEE A REBEEEE (1980)

7. BES S BRNAKRA oA kRS 9
o Ry KERE BERSEEEEER 8
1658, 2 2%, 63 (1990)

8. ptEE, FEW . IATHT ] F2RF9 o

FroA =
3haby AL A, A HFEI A, AlHE, A
3~43%, 1(1981)



