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Quality of Surface Water for Irrigation around Controlled Horticultural Area in
Gyeongnam
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Abstract : To investigate the water quality status of agricultural water source for greenhouse area
in Gyeongnam, the surface water quality was examined six times from October in 1995 to March
in 1996 at five areas in Gyeongnam.

The pH values of surface water were in the range of 6.6~9.1. pH in Kimhae and
Changnyong areas were out of range in 6.0~85 which was water quality standard for

The DO values of surface water were relatively high with average 100mg/ ! in Kimhae,
Changnyong, Sacheon and Chinju areas except for Haman area. The BOD values of surface
water exceeded water quality standard for agriculture(8.0mg/ ! ) in three sites and one site in
Haman and Sacheon, respectively. The COD wvalues of surface water exceeded water quality
standard for agriculture(8.0mg/ ! ) in Kimhae, Changnyong and Haman.

The NH.*-N values in surface water of Changnyong and Haman areas were 1.21lmg/ ! and 2.75mg

agriculture,

/1, respectively., The average values of NOs-N in surface water was appropriate for
agriculture,
The values of K*, Na*, Mg®, Ca”, PO and SO+ in Haman were the highest of those of the
others., And Pb was below 0.1mg/ ! which was water quality standard for agriculture,
The average values of Cu, Cd and Zn were below water quality standard for agriculture,
Between COD and SS in surface water was positively correlated with r=0.799** BOD in surface

water was positively correlated with NH.*
Surface water

-N, PO, 8§, K*, Na® and CI.
pollution status of agricultural water source of greenhouse areas in Gyeongnam
was in order of Chinju{ Sacheon{ Kimhae{ Changnyong{ Haman area.
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Table 1. Location of surface water sampling sites
in greenhouse area of Gyeongnam.
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Tabie 2. Air(water) temperature at the sampling

site. T
Area Air(wter) Temp.
Oct. Nov, Dec. Jan. Feb. Mar.
Kimhae 26 (21) 14 (12} 6 (11 -1(2) 0(3) 7 (D

Changnyong 26 (20) 20 (12) 11 (T 5(3) 5 (3) 14 (9)
Haman 25 (19) 15(11) 9(8 4(3) 4(4 7(8)
Sacheon 27 (19) 15 (13) 12 (12} 6 (2) 5 (4) 9(10)

Chinu 28 (21) 12 (9) 10 (12) 3(2) 2(2) 8 (8)

Average 26 (20) 15 (11) 10 (9 5(3) 3(3) 11 (9
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APt 28)3 K, Na, Ca, Mge} Cd, Zns =
Z%4 & Atomic absorption spectrophoto-
meter (Shimadzu AA-680, Japan) & Inductively
coupled plasma spectrometer(ICP, Atomscan 25,

TJA, USA)E REgsdd.
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Fig. 1. pH in surface wter at different areas in

Gyeongnam. pH was analyzed six times from
October in 1995 to March in 1996.
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Fig. 2. DO in surface water at differnt areas in
Gyeongnam.

DO was analyzed six times from October in 1995
to March in 1996.
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Fig. 3. BOD in surface water at different areas in
Gyeongnam.

BOD was analyzed six times from October in 1995
to March in 1996.
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Fig. 4. COD in surface water at different areas in
gyeongnam.

COD was analyzed six times from October in 1995
to March in 1996.
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Fig. 5. Average value of SS in the surface water
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SS was analyzed six times from October in 1985

to March in 1996.
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Table 3. NH.'-N and NO:-N contents in
water.

surface

Kimhae Changnyeong Haman Sacheon Chinju

oy TETEE 012231 018~200 07655 002459
U Mem g9 14 25 08
Range 184~376 310~462 048~211 021~319
NH-N
6 390 3% 1%

0.01~1.39
0.19
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Mean 152
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Fig. 7. Frequency distribution of Cations in Surface Water.
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Table 4. Cation contents in surface water.

Kimhae Changnyeong Haman Sacheon Chinju

K*  Range 397~229 384~809 238~634 041~928 168~4.33
Mean 131 299 Us 320 2.59
Na"  Range 288~493 304~556 240~145 4.20~270 528~105
Mean 38 436 36.1 842 70
Ca"  Range 233~376 238~378 84~860 40~516 90~326
Mean 313 313 575 AN 201
Mg" Range §79~943 649~760 462~528 128~779 231~591
Mean 8.08 708 170 439 4.04
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Table 5. Anion contents in surface water

Kimhae Changnyeong Haman Sacheon Chinju

Range 002~088 020~104 038~315 001~082 0.10~084

P07 Mem o4 0.74 1.26 0.40 038
“: Range 667~124 959~121 519~453 433~256 472~458
Mean 994 108 133 143 194
 Range 368~787 387~H7 450~346 102~603 142~372
B Mem 59 171 13 26 182

o Rgoslg of7|AAH 2FY @LFsILeR
F%F gAstast Avisel pHe Asst 47t
W so] &ALV FX3HE P,

zh Ay SosEFEe A, AE 2 AAHe
B 994mg/ I ol 2 ALHF A A ¥ sy
e Fgton SOM9 WMIEEIE ZAXAHY ¢
55%0| ko] 70~119mg/ [ Atolol EEshy7 AU,
169me/ I o] A= °F 5%o|4d EXHo] AU

SOf e A EFY 43¢ ®ol ¥e IEFI
shtoln SOf e el F8A4 ZnSE FA
o ZnAgE xYsirixE 3, Ca” FFAs &
Na'EF&2 2 459 FAASNEE A3
T P, SOse 9F FEHde SOL 100me/ !
ol ARE A AFHT IMFF S0 BFE
T= 549mg/ 19 Aoz BI¥HI Ygon s
2 FFAge AEFE FE B oly AMH
B YJME HAH FT= ZHHAHSLE S04
dFe vA RoZ A7HAT

7zt Ao Crgsde ddA el 123me/ | & EHA
ol wlate] ml$ TR, HARAHOZ Na 9 ¥x
3 73S HYgon, Cl-9 ¥HIEERTE ZAA A9
oF 50% ol Ato] 30~60mg/ I Atololl B3ty UAUTh

BEAY AHLAR A& ANEF] FAER

Table 6. Heavy metals contents in surface water.

(Unit: mg/ 1)

Kimhae Changnyeong Haman  Sacheon Chinju

o, Ranee UM 0B0R WISLE O ORSOS OG-

: Mean 04 017 055 0 09
Range 005~043 00~0%0 0M~09  002~0%  003~024

Mr Mean g 02 03 ul 010
Range ND~GQl O00~004) 0002~00% ND~0003  ND~G0l8

PO Mean s 0012 0010 0604 0008
Range ND~0007 ND~017 ND~00X0  ND~00M  ND~0009

W Mean g 0003 0065 0002 00
Range 0002~0004¢ ND~0071 0G2~0100 ND~0033  ND~0043

it Mean 42 0018 0024 017 0008
Range 0001~0013 ND~0008 ND~02  ND~00M4  ND~0008

O Mean g3 0002 0005 0002 0002
o A2 Cle FHoges HEANY JIFHAE T4,
g53E oA 2@ 35 FEEFS AHE

esle Qe He oz BAA AP ¥
£4% Cl-@wol 100me/ 1014 Y FYEF2A
717 ol g0 BrhsaiThe AHE glom®, oy
3 aoln Bu @e] ARFE i @ 7
Ag Yo syl AL Aoz AU,

7) Heavy metals

Zt AEd FFES B4 A= Table 604
B ulel o] Fexs s 9} detAodo] zhzh 0.44
ng/ 1 # 058mg/ ! & FU}T Mnd g3t #Ad
o] ztz} 0.28mg/ ! 3 0.33mg/ ! = A ey
A3 kA e Pb B Ee 27 0012me/ 1
4 00lmg/ ! 24 & Ao vls) 47 %o
FAE AU E ASRYE 5 A 2971EA 0.1me/
[olgle] BF Eo] QAT Cue FAE AwE

rok

Table 7. Correlation coefficient among chemical factors of the surface water. (r=)

BOD CoD NH~ NO% POS K~ Ca® Mg" SS SO& Na’ Cr Fe*
cop  0972°°
NH® 0885 0843°*°
NO3  0533" 0394 0514*
POS  0666°* 0698** 0643 0523" .
K 0803** 0792** 0689** 0609*" 0876""
Ca" 0441 0.408 0626** 0524*  0587*" 0674
Mg*  0548"  0561°° 0550° 0443 0887  0886** 0.842°°
SS 0.799** 0751 0866"* 0612°* 0669** 0.669** 0631"" 0586**
So& 0310 0.190 0480*  0562° 0263 0.262 0.733** 0409 0.548"
Na* 0603** 0527** (656" 0805** 0781** 0747°* 0799** 0821** 0740°* 0.699°"
cr 0722** 0708'* 0627°* 0632* 0909** 0972** 0743"* 0946°° 0647°* 0353 0.844**
Fe*  0457°  0454° 0370 0.291 0.444®  0565"* 0516*  0.606°* 0343 0.404 0502*  0587°*
Mn*™ 0050 0.065 0.259 -0015 0021 0.018 0560* 0177 0.269 0871 0736** 0486"  0.489°

*and * * :Significant

at 5% and 1% level,

respectively.
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