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Ion Characteristics of the Ground Water in Hydroponic Farms
of Paprika for Export
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Dept. of Environ. Hort., The University of Seoul 130-743, Korea

Abstract. To investigate the ground water quality status for paprika hydroponics for export, its pH, EC
(electrical conductivity) and inorganic ion concentrations were analyzed in Gangwan-do (27 samples),
Gyeonsangnam-do (77 samples) and Jeollanam-do (54 samples) from November 2008 to September 2009.
The average values of several components in ground water were as follows; 7.20 (6.57~7.54) in pH, 0.31
(0.05~0.49) dS'm™" in EC, 97.81 (35.37~161.11) in HCOs, 5.68 (0.45~15.48) in T-N, 0.67 (0.15~0.70) in P,
2.53 (0.59~6.70) in K, 35.68 (4.15~80.70) in Ca, 7.35 (1.46~14.87) in Mg, 17.89 (3.31~34.82) in Na, 0.01
(0~0.05) in Fe, 0.09 (0~0.51) in Mn, 0.06 (0~0.07) in Zn, and 0.03 (0~0.10) mg - L™ in Cu, respectively.
The values of pH, EC, HCO;, Ca, Mg and Na in ground water were different depending on areas and farms.
Frequency rates were 92.6% of pH 5.0~8.0, 89.3% of EC <0.5dS - m™, 69.5% of HCO; < 100, 97.5% of
Na <30, 88.5% of Ca<40, 97.5% of Mg <20, 90.1% of Fe <0.05, 99.6% of Mn<0.6, and 98.3% of
Zn<0.5mg - L', respectively, which can be used for nutrient fertilizers in hydroponics. The percentage of
suitable water quality was 46.3% as 70 sites among the all analyzed ions. The pH value showed high signif-
icance of correlations with EC, Mg, HCO;, Na, and Fe. Also the EC value showed high positive signifi-
cance with T-N, K, Ca, Mg, HCO;, Na and Mn.
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Table 1. Number and date of ground water samples analyzed in this study.

Province Area Number of sample Sampling date

Gangneung-si 1 26, November, 2008

Gangwon-do Cheorwon-gun 24 10~27, March, 2009
Hwacheon-gun 2 17, March, 2009
Masan-si 2 16, January, 2009
Jinju-si 9 13~16, Jaunary and 10, March, 2009

Gveonesanenam-do Changwon-gun 10 20~23, March, 2009

yeongsang Haman-gun 17 10~15, March 2009

Hamyang-gun 20 10~15, March 2009
Hapcheon-gun 12 10~15, March 2009
Gangjin-gun 4 5~7, April, 2009
Jangheung-gun 2 16, February, 2009

Jeollanam-do Hwasun-gun 40 23, April and 11~14, September, 2009
Yeonggwang-gun 8 10, March, 2009

Total

151
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Table 2. Average of pH, EC and ionic concentration of ground water in hydroponic farms of paprika for export.

EC HCO; TN P K Ca Mg Na Fe Mn Zn Cu
Area” pH 4

(dS-m™) (mgL™)
GN (1) 730 0.46 158.60 2.30 032 4.01 3457 6.88 9.06 0.00 0.51 0.05 0.04
Gangwon-do CW (24) 6.77 0.12 3537 135 0.15 240 12,12 3.66 7.10 0.01 0.04 0.06 0.02
(27) HC(2) 732 0.11 3690 1.53 045 059 935 285 872 0.00 0.03 0.05 0.04
6.83 0.13 40.05 1.20 0.13 232 1275 3.72 729 0.01 0.05 0.06 0.02
MS(2) 73 0.40 714 210 0.70 28 296 95 19.5 0.00 0.00 0.00 0.00
CJ(9) 7.38 0.36 148.38 224 0.38 238 27.75 995 17.61 0.01 0.26 0.04 0.02
Gyeong CW (10) 7.46 0.32 96.75 532 039 325 2736 562 2521 0.02 0.13 0.10 0.14
sangnam-do HA(17) 7.54 0.49 115.01 3.51 032 273 56.33 14.87 34.82 0.01 029 0.07 0.01
(70) HY (20) 6.57 0.23 4734 7.58 219 152 8070 298 624 0.05 0.04 0.03 0.05
HC (12) 7.10 0.05 1899 045 020 095 415 146 331 0.01 0.02 0.06 0.00
7.14 0.30 78.06 4.11 0.83 2.09 4562 7.05 1730 0.02 0.13 0.05 0.04
GJ 4) 7.58 0.40 142.65 11.26 0.32 3.78 35.00 10.23 24.13 0.00 0.01 0.02 0.00
CH(®2) 738 0.28 112.55 1548 020 6.70 28.70 6.40 14.20 0.00 0.02 0.23 0.10
Jeollanam-do g (40) 7.70 0.47 161.11 996 0.69 3.79 39.08 9.41 23.59 0.00 0.04 0.06 0.01
(4 YG(@B) 6.88 0.21 66.19 087 0.05 1.25 14.83 452 1941 0.00 0.04 0.02 0.00
7.35 0.35 11998 7.19 0.13 2.12 31.18 9.93 24.05 0.01 0.02 0.06 0.02
Total (151) 7.20 0.31 97.81 5.68 0.67 253 3568 735 17.89 0.01 0.09 0.06 0.03

“GN (Gangneung-si), CW (Cheorwon-gun), HC (Hwacheon-gun), MS (Masan-si), JJ (Jinju-si), CW (Changwon-gun), HA
(Haman-gun), HY (Hamyang-gun), HC (Hapcheon-gun), GJ (Gangjin-gun), CH (Jangheung-gun), HS (Hwasun-gun), YK

(Yeonggwang-gun), () number of sample.
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Fig. 1. Frequency distribution of pH, EC, and HCO; of ground water in hydroponic farms of paprika for export.

AASHATE. w42
137) 24 &=l digh &
= Fig. 1, 29} 2t}

Fig. 1& 95=¢] pH, EC @ HCO, E¥ %ot} A
A ZARAW S 47.9%7} pH 6.0~7.0, 43.8%7} pH
7.0~8.0 Mol E¥3le] ZAIAY] pHE 6.0~8.0 H
9 Wl 91.7%7F E3F=ACE 7 =R AwEY
pH 6.0~7.09 pH 7.0~8.0 8¢ Bl&o] A3 50.0%,
41.4%, FLL 55.6%, 40.7%, A 27.3%, 59.1%
22 = A9 Ul 86.0% ©l’de] pH 6.0~8.0 Lol &
stk 2eu el 9= pH 6.0~7.0 919 Hl
&o| 7, el nis) Ao vk £3E B
£ ol BEET pH 6.88)S ALIE AT, &
T, skewto] pH 7.58 {UV] Wl BoE e}
Wt} EC X %ol mE HI%EE-2 EC 0.1dS - m™ ©]
3l7} AA 2] 19.8%, EC 0.1~0.2dS - m'E 16.5%,
EC 0.2~0.3dS - m™& 31.4%, EC 0.3~0.4dS - m™'&
15.7%3.21, EC 0.5dS - m™ o= 10.7%Z LR
Atk T g =8-S HCO;<30mg - L7}
23.1%, 30~60mg - L™ 33.1%, 60~90mg - L™ 13.2%,
90~120mg - L™ 13.2%, 120~150mg - L™ 5.8%, 150mg *
L' o= 74%2 =3tk 53] U= Ae+=
60mg - L' m|gto] AAQ] 20.1%, U= WA=
85.1%% ol gl TRt TPl e A & 5
UAT.

7} A o] 259 3 A WE R RES
< Fig. 29} 2t} A Hd Na 32 17.9mg -
L'(1.5~115.4mg - L'HZ A ZAEA] 5 Na 15mg -
L' o387} 61.2%, 15~30mg * L™= 25.6%% ZAHA|
86.8%7} 30mg - L™ w7l &3 vhi] FAjo] 7ls3h
& 8&rFol Foke oz AU 22u Na

=52 sl g

PESS YT d2

o
o

60mg - L' o= HA ZAA Y 25%E o= A
3ok FHoF 3 YR FAA|Q] Na gigo] &
Aoz Yehyltt, m=g W sk A9%E Na 30~
60mg - L™'0] g A 18.4%S LERY HiF
pH ¥38}E Avulof & o2 =9t}

ZAA] Hit K $HES 2.5mg - L7(0.2~21.4mg -
LYE, 2mg - L wglo] A4 2AIX|Q] 74.4%, 2~
4mg - L0 13.2%S YeRN o™, Ca, Mg =l
HIsl BlarA] ke ks Btk A|HF 0= K 2mg -
L vRke 7 40.8%, D 18.5%, H 15.1%=
A A 9L = HIEES 80% oPdS UEl
Wt o5 A¥= Bae 50| 19961 AL 73 A)
71 26004 K HTSEF 3.6mg - L7(0.38~24.4mg -
LHE 2mg - L' o3P} HIE=E 50%Z 7P Edal
Ba1gk Avel 22 AEgS Bk 12y Heo &
(1997y2 73] Zsll, g, st 5 A4 A
Qo7A&)e] Hit K e 5-99mg - L2 HIE&
45%s JERAOH, 53] AR Ht 24.5mg -
L2 ¥& K e BEdvar Basje] 2y et
K g1 2.09mg - L7, gt A9 it K el
273mg - LR =5 ¥ ohg} B &As zolr}
ASTh, o= Y9 o] Tk AR, WA Zol,
FoF W olel & RARERE APl whet gk
S WR=Thal Shin 5(1998)0] Hargh ule} o] ke
1Folgte AgAel w2 F7F 1F 2fol7t Bt K $
G 2 BE¥o| Aol F oz Btk

ZAA Ca SRS B 35.7(0.3~2442) mg - L&
20mg - L' w9k} 20~40mg - LV} AA] FAMA]
43.8%, 29.8%%= FERHSTE. Ca 40mg - L™ #|¥+ ¥
T=go] 7 dde =l WIE=E 100%, 86.4%E
Hol whd e 586%%2 So} AHS 40mg - L

Ny

N

-73 -



5
g 3

Frequency (%)
3

40
20
0
<2 4 6 g 10 10<
K(mg -L)

B Total OKyeongNam ™ GangWon §ChonNam|

100 -
. Min. 0.3
& 80 1 Max. 244.2
Ave. 357

3 60
c
S
o
=
IC 20 -

o

>20 40 100 >100

60 80
Ca(mg- L")

<15 30 45 60 75 75<
Na (mg- L")
| BTotal OKyeongNam BGangWon BChonNam

8

o
o

B
o

Frequency (%)
8 3

T T

o

<3 10

15 20 25 25<
Mg (mg- L)

B Total OKyeongMNam B GangWon EChonNam|

| WTotal OkyeongNam B GangWon EChonNam|

8

Min. nd

20 Max. 0.17
<Y 1 Ave. 0.01
0
o 60 -
c
S 40
o
L]
2
w 20 -

o

<0.03 0.06 0.09 0.09<
Fe(mg- L")

B Total OKyeongNam B GangWon EChor\Nam|

100
= Min. nd
< M 008

ve. A
3 60
c
@
3 40
o
2 20
w
0 T T T = 1
<0.2 0.3 04 04<
Mn(mg- L)

| B Total OKyeongNam ™ GangWon B ChonNam

o 5
(= =]

Frequency (%)
3

40
20
0
<0.03 0.06 0.09 0.09<
Cu(mg-L")

BTotal OKyeongNam ™ GangWon §ChonNam|

100
Min. nd
S 80 Max. 0.4¢
3 60 Ave. 0.06
c
Y
3 40
o
o
520
0
<0.15 03 045 0.6<
Zn(mg -L-")

| B Total OKyeongNam ™ GangWon B ChonNam

Fig. 2. Frequency distribution of Na, K, Ca, Mg, Fe, Mn, Cu, and Zn of ground water in hydroponic farms paprika for

export.
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Table 3. Correlation coefficients among chemical components in the ground water used for hydroponic farms of paprika for

export (n=151).

pH EC TN P K Mg HCO; Na Fe Mn Zn
EC 0.486"
T-N 0.143 0497
P -0.106 —0.020  0.132
K —0.071  0.155° 0.113 -0.052
Ca 0.058  0.595 0.505™ 0.317° 0.007
Mg 0.167°  0.562" 0.448™ —0.084 0.078  0.388"
HCO; 0.708” 0.660 0.316™ -0.025 0.043 0329 0.353"
Na 0.470" 0.808"" 0.208" -0.050 0.046  0.340" 0.320" 0.465"
Fe —0.246" —0.115 0.031 0.179° -0.087  0.241" —0.135 —0.148 -0.181"
Mn 0.111 0326 —0.072 —0.024 0.069 0225 02377 0206 0.272" -0.047
Zn 0.038  0.025 0.079 -0.046 0.123 0.001 02217 0.030 0019 -0.057 -0.029
Cu 0.029 -0.025 0.039 0.072 -0.037 0.117 0.045 0.003 -0.075 0.149 0.076 0201

*** significant at 5% and 1% levels, respectively.
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