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To examine water pollution status of agricultural water source of greenhouse area in Gyeongnam, the
ground water quality was investigated six times at five areas in Gyeongnam from October in 1995 to
March in 1996.

PH of ground water were generally in the range of 5.9~7.6. But a site in Changnyeong area was out of
the range in 6.0~8.5 which is water quality standard for agriculture. COD of ground water was below 8.
Omg/ ! which is water quality standard for agriculture in all areas and the average was below 2.8ng/ [ .

NH,’-N contents in ground water was very low in all areas and the average of NO;-N contents in
Changnyeong and Chinju area was high with 13.2 and 11.5mg/ [ , respectively. Hardness, SO,” and EC
of ground water in Haman were higher than any other area.

Fe and Mn contents of ground water in Kimhae were higher than any other area with 7.17 and O.
95mg/ |, respectively. Heavy metals such as Cu, Cd, Pb and Zn of ground water were below water quality
standard for agriculture but some sites were over.

Between COD and SS in ground water were not correlated with r=0.328, but between COD and NH,'-N
were positively correlated. And EC was positively correlated with Ca*, Mg** and SO,*.

Ground water pollution status of agricultural water source of greenhouse area in Gyeongnam was gen-
erally high in order of Sacheon ( Chinju { Haman { Kimhae {( Changnyeong.

Key words : water pollution, greenhouse area, ground water, water quality standard for agriculture, pH,
COD, NH,"-N, NO;-N, EC, heavy metal.
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Table 1. Location of ground water sampling sites in greenhouse area of Gyeongnam

Area SaI\IITZer Location of sampling sites Crop plrir;(t;:g D(ergsh

1 A g Fete 245 Eutg 73 Al 39

Kimhae 2 A dFd oty 26 =3} 2 15

3 el A dsE 2Fe A7 il 32t 9

4 AalA dEgd e 145-3 Ao o 2} 15

5 23 ¥ $A§ rhake] 605-5 20] 2 140

Changnyeong 6 A GAS ot L2.0] 32t 29

7 AT FAS AdE 758-13 L.0] o 2 17

8 2T RS dAE 948-3 L] =2 6

9 F+E 7hokg A48 648-513 A} o] %73 A wi} 37

Haman 10 ekt 7hebf AHM® 648-513 AFA] =74 2 v 50

11 gt 7hokg AbAE] 648-513 el 573 A v 30

12 e HE FulE ok Evtg 2t 6

13 AP A EeF 15 659 Evle S 2} 75

Sacheon 14 AR A 29 FAlE AR aF 2t 30

15 AP A A E F3HeEl 2884 =3} o=t 38

16 AR AL w2 oFE il what 25

17 AFA FIF9 Fd9 Ald i o= 65

. 18 AFA] F3H g 39 od 2} 15

Chinju 19 A5A 24 F4l2] 1041 FE oAt 9

20 AFA i3 Y] G5 ZF skt 19

Table 2. Air(water) temperature at the sampling site
Area » Air{water) Temp.(TC)

Oct. Nov. Dec. Jan, Feb. Mar
Kimhae 26 (19) 13 (17) 6 (16) -1 (16) 0 (16) 7 (16)
Changnyeong 27 (18) 20 (18) 12 (18) 5 (18) 5 (17 15 (17)
Haman 26 (18) 16 (15) 9 (16) 4 (16) 4 (16) 7 (16)
Sacheon 28 (17) 19 (17) 12 (17) 4 (17 5 (16) 9 (15
Chinju 19 A7) 12 (17) 10 (16) 2 (16) 2 (16) 8 (16)
Average 25 (18) 16 (17) 10 (16) 3 (16) 3 (16) 9 (16)
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Fig. 2. COD in ground water.
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Fig. 3. Average value of SS in the ground water at
different areas in Gyeongnam. SS was
analyzed six times from October in 1995
to March in 1996.
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Table 3. NH,'-N and NO,-N contents in ground water (Unit : mg/ 1)

Kimhae Changnyeong Haman Sacheon Chinju
NHL'-N Range 0.02~0.84 0.01~0.74 0.01~063 0.01~0.19 0.01~0.12
Mean 0.34 0.16 0.12 0.07 0.03
NOg-N Range 0.20~1.66 0.17~43.4 0.11~0.50 0.17~3.76  0.32~27.2
Mean 0.70 13.2 0.29 1.97 11.5
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Fig. 5. Average value of Ca’, Mg”" and hardness
in the ground water at different areas in
Gyeongnam. Ca®, Mg” and hardness was
analyzed six times from October in 1995

to March in 1996.
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Fig. 9. Average value of EC in the ground water at
different area in Gyeongnam. EC was
analyzed six times from October in 1995
to March in 1996.
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Table 4. PO,”, SO, and CI contents in ground water (Unit : mg/ ! )

Kimhae Changnyeong Haman Sacheon Chinju
PO Range 0.48~1.81 0.14~1.60 0.09~1.32 0.14~0.66 0.11~0.56
4 Mean 1.02 0.59 0.61 0.36 0.31
S0 Range 29.9~100 23.3~106 70.9~499 2.25~51.1 21.0~140
! Mean 65.9 67.4 238 21.0 67.5
cl Range 19.9~178 15.2~81.2 23.4-64.8 11.8~34.8 8.5~40.4
Mean 92.5 52.9 40.8 20.3 23.7
Table 5. Heavy metals contents in ground water (Unit : mg/ ! )
Kimhae Changnyeong =~ Haman Sacheon Chinju
Fe Range 0.03~22.3 0.10~0.42 0.07~2.80 0.01~0.13 0.01~0.27
Mean 7.17 0.22 0.72 0.04 0.11
Mn Range 0.11~2.08 0.07~0.23 0.02~0.57 0.01~0.07 0.01~0.09
Mean 0.95 0.12 0.23 0.03 0.05
Pb Range ND~0.067 ND~0.036 ND~0.024 ND~0.015 ND~0.016
Mean 0.013 0.010 0.008 0.005 0.005
cq Range ND~0.017 ND~0.023 ND~0.018 ND~0.004 ND~0.007
Mean 0.004 0.003 0.008 0.002 0.002
7n Range 0.002~0.076 ND~0.049 ND~0.084 ND~0.040 ND-~0.032
Mean 0.025 0.025 0.031 0.014 0.005
Cu Range ND~0.024 ND~0.012 ND~0.014 ND~0.012 ND~0.012
Mean 0.003 0.004 0.003 0.003 0.004
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Fig. 10. Frequency distribution of EC in ground
water.
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Syroeshyina, 1936), CI'2 Na'¢} t] 8o A Zo] &4
H= kel A7) dfed Cl'e Fx7 S wokale

5~0.6 dS/m A=, APH A H & Fop oo §etA
9] sl HF oF 0.94 dS/mE A A ehyt)
Z $(1989) oW HF F 8 L+ ALY
ZAA A A7 HAEZ(EC)Y FaEHAS 7FL 1.0
dS/mz AA e eAxde] A FaAEel 33
£ 718 # = HEFH ol A debde oA
E(EC)= Ca*, Mg”, Na’, SO 9 Cl'ss 247t 2
v et G el A7 N S(EC)E EA Vebd A
Farxid 9] ca®, Mg™, K', Na', SO.* 4 Cl7} =&
o} Ayt 2813 H7|HAEE(EC) IEE T =
2R A 2} 50%7F 0.20~0.49 dS/m ¥ ¢ o Fx 3}
g1 24121 2] 25%71 0.50~0.79 dS/m H 2] o]
Z3l3 9l cHFig. 10). o] S(1995)0] 19954 #+7|
B oot A st AT 29 A7 A EE(EC)
+ 0.5 dS/m o]3l7} AR A ] 75% o|Aelelx &
e, £ xab Aol HAHEE(ECHE 0.5 dS/
m vigke] oF 55% A w24 159 2l Aol u) sl
2}7ZF WA vebyde).

N

o H

A

3.1.8 F&<%

537



ol 4 W2 F A

REXE

cuF-AAFHE S

Table 6. Correlation coefficients among various chemical factors of the ground water(r=)

COD NH;y' NO; PO K ca¥ Mg" 'flifs‘g' EC 8S 804 Na' cl Fe*'

NH," | 0546

NO;  |-0.209 -0.349

PO | 0.33¢ 0537 -0.283

K' 0.158 0.246 0.247 0.146

Ca’* |0.165 0.229 -0.054 0.039 -0.174 )

Mg?' -0.066 0.111 0.027 0.071 -0.085 0.767

iaers‘i -0.003 0249 -0.062 0289 -0.133 0.983" 0857

EC {0591 0361 -0.124 0313 -0.060 0.713° 0.617  0.709"

8S  10.328 0009 0081 -0.277 0419 -0.052  0.058 -0.062 0.387

807 |-0.074. 0.081 -0.141 0.139 -0.068 0.777" 0.865" 0.833" 0646 0.164

Na' | 0.509° 0.400 -0.210 0.804" 0.435 0.141 0149 0.192 0435 0.098 0.193 )

cl 0.434 0447 0010 0.749" 0493 -0.076 0.054 -0.011 0313 0.095 0.012 0.904 .

Fe*' | 0216 0.759° -0.167 0.236 0.408 -0.208 -0.057 -0.143 -0.063 -0.045 -0.131 0.262  0.459 )
Mn®' 10496 0.706° -0.134 0.143 0.312 -0.158 -0.005 -0.123 0.169 0.212 -0.104 0.159 0.312 0.789
* and **: Significant at 5% and 1% level, respectively.

7zt Al FF48 F43 A3} Table 54 K=
w2} o] Fe W Mnd Z sG] ztzt J <F 7.
17ng/ | % 0.95ng/ | 24 e}x| ol v]3led wf$ E3
o, 53] Zsixld-L Fegdzke] e}z H ol n]3}e] 10w
o)A} & Ao g ey} Fer 54342 1l Al
Zahsln] Bl A M40 fqle] Ha, =50 Fe §
ko] 1.0mg/ I o]AF &8t F59 & f A= AR
oredx glov(z] AY, 1977), A& A T A
At HekozT E248 Hy 9e AL A
4 alglct. meby JaRig -2 sl B4 Zdelg &
Bt o Zeoldty $BAFTE AA3I] s HFA )
2] F9l2 x| Elar, ol e} W alste] A 51-F2] Fe 2
49L& FAste] g 3ake whAEs 5o kAR F
qde5 TFE AT ointcle] Wy 7Zlog A7E
sith. Pb ¥ Zne HFHL &5 71EA o=
vhehyd = g, A A6 mebx s E2 e el 2
= 9lgen, Cde} Cud HF FHE FHES5 71FEA
0.01mg/ | & 23R = st o} A H o wetd Cde=
Z#, 3 2 FAAGed A 7| EXE 23 A A
gl 3, Cux ZE XddA AZo we} 71EAE 2
Fale A Aol gttt FalAd SE2FEQ olF FFE
ol Aty ek 3 5(1997)0] ZARRY A E 52}
g Aol gl ot X E ol vlsle xjEpr) gt o
=2 A Jebgd e, ol ol fw X3k A
o] BdAtelolng F&AIRY fFe] #r] dEQ
Aoz Pzt

- o
7 A Asks SAEA G2 FVIAE 2

sinA

<
£3% A3 Table 694 BE ulel 2} #3p5e
COD+= SS2} Ardte] gl A2 viehdedl, 1 W<

2 AsheF SSE Al ZEel ols AdstEs] A
F71EA el ohel Feolut FEAH T Fr|EAEC
FE2& o] Fx Uyl WL Aoz AU, 18

3 COD$g} NH,'-NE A2 22| #24 ol: Ao 4
o] glsdch

EC: Ca”, Mg¥, Na', CI' 2 SO, % ojg] ¥7|4 o]
LET HolA s A el dod, CODE
NH,-N, EC, Na' ¥ Mn*3} §24 sle A9 Abaoe]
slgd e, PO,>& Na‘, CI'sh ztzh 29 F2o4 e
Ao Ae] Qll:, SO & Ca™, Mg”, AE ¥ A7
AEE(EC)H 152 F-94 sle A9 Azte] sl
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Zghg=2] 7zt 2| pHe %
weden, A3 R AAe]

FR AU g Ad, A, #qY,
F 5 570 Az A 4N A A sk
19953 10Y %) 19963 34 71# ofd
3o A $HT Az b5t 22 A2 o
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FdEs N1EHAE
N = R
BT o84 3 L7]|FAQ 80ng/ ! olstHon, H
F CODE= 2.8ng/ 1 o}3tdch.

NH,-N& #Azl9 =5 o9 dgkes, NO,;-N& #
st AFA A zhzt HF oF 13.2mg/ 1 H 11,
Smg/ 1 2 Egtow, A%, S0,7 ¥ H7HEE(EC)E
ekl o] elx) A of wiste] 71 Eoko)

A A g =x38t59 Feo} Mno| JF& 77 7.
17ng/ 1 % 0.95mg/ | 4 etx] el v]sle] o} 3
oo, Cu, Cd, Pb % Znd 7+ X9y HF-& F45
7152 olstg ot XA wels 7|EXE 2Fst=
M= g3 ot

FARA JEE7H AABAES FEF A3} COD
¢} SS= r=0.3282 Aol veh}A] sk ot COD2}t
NH,-N& M & f9420E Ao Ate] gldled, 3]
AT (ECK= Ca”, Mg” 2 SO, 9 f-2l4sle Ao
Absto] 9lolct.
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