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2 o B AFoME A4Ld 571 % Al £A0] BAVF Sl Bl AsieE 28s] Mgl 57t $4
ARG BT v@ath olg Fall, I A AL o Ak 50l et o Aulg D5 AL
Fs3E BB Aot 0] BAZE Qe ke Asi4E WA o2 pH 6.61, EC 0.27 dS/m, NOs-N 7.64
mg/L, NHs-N 0.80 mg/L, POsP 0.09 mg/L, K" 6.26 mg/L, Ca** 18.57 mg/L, Mg*" 4.38 mg/L, Na* 20.85
mg/L, Cl- 18.10 mg/L, $*- 7.97 mg/L, HCO3- 55.06 mg/L, Fe 0.09 mg/L, Mn 0.01 mg/L, Zn 0.04 mg/L,
Cu 0.01 mg/L, B 0.04 mg/L, Si*" 8.93 mg/L, Mo 0.01 mg/LE Uehgon, nt ool Aulg Y40 44715
RHESlg). Wk, sk o] 2A7F 9k 5710 ¢ kel FBo] JlAfulg Yse] £A71ES 2o,
olejst JEEA Az Hol ABAule] HstA FS £0| AsSE Ao Y42 AGIIE FL Ak 4%
A, Bt SHold avpt dotm waEt. B A7A0E igoR $U8 YRAaES T SHA o)
4 B Y AA FES 25T S5 glo] MAVE Goldt Ao WetELh B e Y F4AAUS FEAIHH
A Qe FA oA A st AMSSHEA QS E Aol & 4 AL, ARH R A&7 FAH S E Aol

Abstract This study analyzed groundwater quality in hydroponic cultivation facilities. Through this study,
the possibility of groundwater use was evaluated according to the quality of the groundwater for
hydroponic cultivation facilities. Good groundwater quality, on average, is pH 6.61, EC 0.27 dS/m, NOs-N
7.64 mg/L, NHs-N 0.80 mg/L, POsP 0.09 mg/L, K™ 6.26 mg/L, Ca*" 18.57 mg/L, Mg®* 4.38 mg/L, Na*
20.85 mg/L, etc. All of these satisfy the water quality standard for raw water in nutrient cultivation. But
in the case of farmers experiencing problems with groundwater quality, most of the items exceeded the
water quality standard. As a result of the analysis, it was judged that purifying groundwater of unsuitable
quality for crop cultivation, and using it as raw water, was effective in terms of water quality and soil
purification. If an agricultural water purification system is constructed based on the results of this study,
it is judged that the design will be easy because the items to be treated can be estimated. If a
purification system is established, it can use groundwater directly in the facility and for horticulture.

These study results will be available for use in sustainable agriculture and environments.
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Research Process

Contents and Method

1. Introduction

Necessity of Groundwater Survey and Water Purifier

l

2. Selection and sampling

of research sites

18 Available and 42 Impossible Underground Water

for Horticultural Facilities

!

3. Water Quality
Analysis

19 Major Items of Analysis on Horticultural Facilities

4. Statistical Analysis

ANOVA, Correlation Analysis of Available and

Impossible Groundwater

5. Evaluate the Result

Differences Between Items of Available and Impossible

Groundwater

!

6. Estimation of

Requirements

A Proposal for Demand Capacity of Water Purifier for
Underground Water Using of Horticultural Facilities

Fig. 1. The main flow structure of this study
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Table 1. The number and location of impossible
using groundwater samples.

Province Location Number of Code
sample
Samcheok,
Gangwon Yeongwol, 4 GWs
Pyeongchang
Jinju, Haman 10 GNj
Changnyeong,
Gyeongnam Hapcheon 8 GNe
Namhae, Geoje, 4 GNn
Changwon
Jeonbuk Gimje, ITksan 4 JBg
Chungnam Nonsan, Buyeo 12 CNn
Total 42

AARENGIA] A3k 4ol BA} Qi 571 A5t
S A vlEs] 98 e gl BA 9
L 3719 SAPHS Yohugie e S Bt

Table 22} Zo] & 187] RS AAsHALE AY A

¢

S o]&3k3itk ClI, NOs, NHy'2 o]23zrntE e
H(Sykam GmbH 135, Germany)2.& £415}o] NO3y
£t ZAEEANO-N), NHdE  dREEHdA
(NHs-N)9] 5=z ghileto] YeRfQict. PO-PE of
AFEHASIHS 0|83, K, Ca®™, Mg™, Fe,
Mn, Cu, Zn, Mo, B, Si*", Na'2 SE=Ag= e} =u15A
7](ICP-OES, USA) 7|71& ol&3lof B39t

=

Aok 5= 71 A& B A7 9l w7t
o] 7+ SHE 2 et oAl o] A
% 7122913 ¥l WE9 Y, 1 7|52 Table 33+ 2
ot 283 F g 7ke] {ojulgh o7t lEA] Eelst
7] 98l SPSS 20.0& ©]&sl 54
E7 BAH2 ANOVAS} taAgo=

LLEy

23 84 # =4
A]
=

e

=
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Table 3. The number and location of available using
groundwater samples.

e AedE FEsto] AFeiglon, EntEe] 4% 3t
& U A B P, e B, 1F A, conten tnic concentation
5o, A%, Bl A, AE, Fol, =4ko s AAsigith _
pH 50780
) ) ) EC(dS/m) 0.5
Table 2. The number and location of available using Nmg/D) Q0
groundwater samples.
PO4-P 2
Plant Location Number of Code K* <10
sample
2+
Hwasun, Wanju, Ca <40
Tomato Jangsu, Hongcheon, 6 Tw Mg {15
Jangsu, Jangseong, g 40
Changnyeong, Jinju, N
Paprika Gimje, Buyeo, Buyeo, 6 Pw HCO; <100
Jangheung Na* <30
Jinju, Samcheok, cr {30
Strawberry 6 Sw
Buyeo, Nonsan Fe 05
Total 18 Mn ©6
Zn 0.5
22 43 SHYS U BAYY Cu ot
B 0.1
F9 B4 PE2 AE(pH), A71HEE(EC), 4 e N
QI(PO4-P), Zol (A4 EA(NO;), Haoel2(Cl), & MO -
B4l 2(HCO3), F3lolA(Sy)), Fol=(AREeids
(NH4), ZEol(K"), Z#Hol&(Ca™), mivigole
(Mg™), THAol(Si*), HEFOI&(NaY), HlFAA(E S
(Fe), BHMn), T2(Cw), Oi(Zn), BLIEANMo), 3. dvdi
2(B)) & 19852 24510t pHY ECE 42 J5 . .
3.1 Kot OH=s7te| 22ty EMZ0

Z47] pH meter (MP220, Germany), EC meter (S30,
Germany)E ARE39 2™, HCO; & Bicarbonate®
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Table 49} Zt}. pHO B2 7.35%2
H, $471& 5.0~8.0& W&ot pHF 7MY 2
A9 FUxFoz By 7.83%ck ABA|HoA &
H 7.128 AY A Yepgow, BE 2 GofA] gAY
Hj-8 o] A7 &S WESte] A 7 2 Zol= ¢l
£ ZA0E Uiyt 49X 9 pHY =2 E440= o
AR o] A, WA, JL= vty qEA A4t
Ad AGog APAF RAFATY} FAFSHA BA=3
TH30]. EC= B+ 0.90 dS/m2 & $47]% 0.5 dS/m
= ZIIlom, A3t AR Aol Wit EC7t 1.42
dS/m2 7P £ O o R HAEAHo
dS/mZ EA vet 7 Be gL 74X
A

o

AL AT A AHo] $871%S ZASH. EC 2
2 0|8 AR et AR o] T2 A
st} o ) et 299 A7, gek A%l 3

9 99] 2 BC HAATH sjole] Qg okt
o] B4o Bd MBI, FAGB, A% W

od wWv'o

1o
N
18

73319 AL fAfSITE

NOs-N9| H#g2 821 mg/L2 $371& 10
mg/LETH Wtom, ZAx Y, Fyat oA 4
11.40 mg/L, 12.13 mg/L2 $£37|& 233190 Y
WA 2|99 NOs-N #2 47185 wEsto] A9 1t
Aol AA ke Aoz YERYTh NH-N9 Hgt
2.23 mg/LeIRAal, =4k} BojollA 431 mg/LOE 7}
Z E=otor, AR HoA 7P W2 =% 0.43 mg/L
£ Yebith POs-PO] BHE2 031 mg/L2 +871&
Bt} 2 mg/LET Wotow A Ao £A7|EE T
Z3lo] A9G 7t Aol Qi Aoz YeRdth Ko Bt

1o HAC
2 6.06 mg/LZ $347]F 10 mg/LETH ¥FoL} =
Abg} HolofA] 11.68 mg/LE $47|12S Z27}6}] ot
£ A 93} vl 2 £XE Yehy9itt. Ca*' ol 3
3L 71.24 mg/Lo2 $A71&E 40 mg/LS 213513
o}, AZe} ghotoflA 171.92 mg/LE 7FF &=t o]
AL 1Y Ee o 9F A9YS 5 T &+ U
(30]. ¥t =4k BofoA] 14.17 mg/LZ EAEo] &=
A9 7t Aol & Ao yERth Mg o HEYe
17.54 mg/L2 $471& 15 mg/LEtt =4 vttt
3L, JFollA 31.85 mg/LE 7P w3k daf, A

RRY)

Table 4. The water analysis result of 42 impossible using groundwater.

Contents (NG; 54) (N(:;Jl 0 (I\?:CS) (1334) (I\E % (NC:TZ) A(;l]e:?;)e F-value Post-huc.
pH |7.83+0.41|7.38+0.22|7.38+0.73 | 7.59+0.47 | 7.12£0.26 | 7.15+£0.42 | 7.35£0.48 |  1.768 N.S
EC |0.46£0.15a|1.42+0.39b|0.68+0.21a/0.58+0.272|1.17+0.12b|0.78 £ 0.26a 0.90+£0.43 | 12.396™** Gs, Ge, Gn, Cn ( Gj, Jg
NO3-N [11.40+8.15| 6.20+4.54 | 121341203 | 4.73+4.06 | 4.02£2.90 | 8.78+5.00 | 8.21+7.12| 1.345 NS
NH;-N|0.43+£0.59 | 0.98+1.38 | 2.10+£1.38 | 2.03+2.75 | 1.36+2.58 | 4.31+5.73 | 2.23+3.97 | 1.066 N.S
PO4~P | 0.04£0.06|0.01£0.02 | 0.03£0.06 | 0.02+0.04 | 0.03+0.04 | 1.04+1.44 | 0.31+0.88 | 2.809* NS
K" [1.95+£0.73a/5.39+5.20a]4.11+4.882|1.02£0.772/3.94 + 4.16a| 11688+650b | 6.06+6.11 | 4.659** Gs, Gj, Ge, Gn, Jg ( Cn
Ca® | 52794253 (17192458 (3024435, 18ab| S0474879ab | 720242485 | 1417412150 | 712446821 | 24.226*** Cn { Gs, Gc, Gn ( Jg ( Gj
Mg® | 5478220 | 31854902 | 1741411480 | 4564180 | 79B+249b | 17.2621071b | 175421272 | 8.937* Gs, Gn ( Jg € Gc, Cn ( Gj
Na® | G124252a | 729942648 |543043567b|33.88131.672b| 846528, 70bc| 12981 +68,13c| 76685785 | 6.577*** Gs ( Ge, Gn ( Gj (Jg { Cn
cr 8424079 | 4BO1+010 | 422143457 | 1757+1843 | 841949947 | 764245724 | 519445019 | 2.242 N.S
s* 422 Ra |148948741b| 1865+1741a | 15494840a | 650450 | 11.76+1161a | 448847253 | 14.166™* Gs, Ge, Gn, Jg, Cn < Gj
HCOs™ (16212+1997a|17414+59.64a) 22441 8 %eb | 141.21+43.11a| 33005+ B 43| OLDH2L (e 22867+10435  4.612** Gs, Gj, Gn { Ge ( Cn (Jg
Fe 001+002 | 001001 | 0.02+006 | 005£0.08 | 0.12+0.13 | 083+1.19 | 0.26+0.72 2.500* N.S
Mn 000£0.00 | 0.00£0.00 | 046£1.16 | 0.10+0.21 | 033+0.34 | 0591058 | 0.30+0.63 1.402 N.S
Zn 003+003 | 0031002 | 0.03+0.06 | 001£0.01 | 0.00+001 | 001+0.04 | 0.02+0.04 0.648 N.S
Cu 0.00£0.00 | 001+001 | 002+003 | 0.01+£001 | 0.00+000 | 0.01£0.00 | 0.01+0.01 0.957 NS
B 002£001a | 0.36£0.14c [0.08+0.04ab| 0.04£001a | 0.05+0.03a | 021+0.13b | 0.17+0.16 | 11.849** Gs, Gn, Jg ( Ge { Cn ( Gj
Si** | 1.702053a |6.76+2.97ab| 3.1243.75a | 9.317.84b | 15304542 (11.03+401bd| 7864568 | 7.954** Gs, Ge { Gj {Gn ( Cn (]Jg
Mo {0.00+0.00 | 0.00£0.01 | 0.02£0.03 | 0.00+0.00 | 0.01+0.00 | 0.00+0.00 | 0.01£0.02| 1.168 NS

p<0.05 = *, p<0.01 = ** p<0.00 = ** N.S = Not significant result.

514



AU B4 FHES I A A5 AFE B4

A, FAoIA 4.56 mg/Log 7P A Yeht R 7¢
Aolm A yepsitt AFek gt x|go)A 31.85
mg/LZ 7P E9kor ZAXgoAes 547 mg/LE
71 @A et Na'o 33ghS 76.68 mg/LE 5
A71% 30 mg/LETH #A YeRga Fojel =AtofA
12981 mg/L= 7P E=%ow, ZFAAFA 6.12
mg/LE2 7P @2 215 Btk 4 9] |9 &
T $A7ES 2o X9 7t Aok & Aoz
el CI'Y Fd82 51.94 mg/L2 $3871& 30
mg/LECTH A4 YERE A} Aol A] 84.19 mg/L
2 7 5o FAAY 842 mg/LE 7HE Wit
FAA G, o, AR, FLS AL o A gL nE
$A71%8 25t §79) BAGES 44.88 mg/LE
SA71% 40 mg/LETH £ om 2o} R4 &
7t 148.99 mg/LE 7FF A YErta, ZUx oA
4.22 mg/LZ 7V Wkt AF9} AMS A Qe nE
A GolA] $4715S WEsto] T2 X Gof|A 5] A=,
Foto] ¥ FETh Erhe AL 1T 5 AT
HCO; 5%9] BHFS 228.67 mg/LE 54712 100
mg/LET =4 veiga AL Q4atelA  339.05
mg/L2 7P =okom deff, AR, FolA 141.21
mg/LE 7P WA eyttt

HCOs & BE AYoA $4715S 27}6k= 0=
Uehton 29 7t Zo|w A VErdth Fe] Btk
2 0.26 mg/Le& $£47]& 0.5 mg/LET @¥tom 2
o, =4O 0.83 mg/LZE 7 =4 Yebgal 1 919
AHL I £A7E Hip Y2 =r ity Mno] Bdgh
30 mg/LE $47]%2 0.6 mg/LETH ¥gto nE
o] FAVES 2K AUt ZnY W2
0.02 mg/LE $47|& 0.5 mg/LEt ¥3ton HE X
o] FAVEE WSS Cud gk 0.01
mg/LE 43712 0.01 mg/LT 2 FHog Yehgn
Z152} 3RE, AR} Qi A GolA A7 ES ZAFokA]
&oket. BOl Wtat2 0.17 mg/LE 4715 0.1 mg/L
Hot =4 yehgon 59t detelA 0.36 mg/L 2
W A YR FEAGolA 0.02 mg/LE 7 &
A Yepdtt By 259} 3k, Fojel =AloflA thE X
ool vl8] =7t EA Uehdh Sit'e] Bk 7.86
mg/Lo2 7FF &2 32 ZAL gitez 1530
mg/LAoH 7} @2 X2 ZYAgog 1 ke
1.70 mg/LAtt. Mo9] B##k2 0.01 mg/LIoH &
33} gHdoA 0.02 mg/LE2 7FF &34tk Moe A%
oJatoll 4 0.01 mg/LR 1 9 YA A FoA= 0.00
mg/L}.

5
20
)

Table 5. The water analysis result of 18 available using groundwater.

Contents (]3]?%) (]5:/6) (]\?ZVG) AOV\Ie:ril Sg)e F-value Post-huc.

pH 6.85+030 6.74£039 6.24£0.75 6.61+0.56 2414 N.S
EC 0.24+0.07 0.28+£0.09 0.29+0.11 0.27£0.09 0436 N.S
NOs-N 5.87+3.47 7.69£6.17 9.35+5.09 7.64+4.95 0.716 N.S
NH¢-N 0.50+1.22 1.88+1.95 0.01£0.02 0.80£1.49 3.202 N.S
PO4-P 0.01+0.01 0.04£0.06 0.24+0.42 0.09+0.26 1.627 NS
K 3.96+2.37 7.12£13.05 7.71+£10.14 6.26%9.21 0.262 N.S
Ca” 17.69+4.38 21.35+£12.15 16.66£10.22 18.57+9.17 0.404 N.S
Mg* 3.79+0.74 5.41+2.15 3.93£1.97 438+1.80 1.599 NS

Na' 15.54+5.42a 20.23+7.04ab 26.77+7.06b 20.85+7.77 4.446* Tw { Pw { Sw
cr 18.86%£13.72 21.80+8.66 13.64£19.90 18.10+14.35 0.466 NS
§* 2.78+£1.98 6.32+8.51 14.80£13.30 7.97+10.07 2.716 N.S
HCOs~ 58.87+17.55 74.92+32.74 31.38+34.75 55.06+33.21 3.373 N.S
Fe 0.01£0.02 0.07£0.15 0.19+0.27 0.09+0.19 1.570 N.S
Mn 0.00+0.00 0.00£0.01 0.03+0.08 0.01£0.04 0.961 N.S
Zn 0.02£0.05 0.04£0.03 0.07£0.15 0.04+0.09 0.415 N.S
Cu 0.01£0.02 0.00£0.00 0.01£0.00 0.01+0.01 0412 N.S

B 0.02+0.01a 0.03£0.03a 0.07+0.03b 0.04£0.03 5.927* Tw, Pw { Sw
s 8.40+7.19 15.82£6.29 3.56+2.22 8.93%7.13 5.969 N.S
Mo 0.00+0.01 0.01+£0.03 0.01+0.01 0.01+0.02 0.352 N.S

* p<0.05 = * p<0.01 = ** p<0.00 = ** N.S = Not significant result.
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3.2 Xlot= A 7ts =719 +ESE 2N

Aet=e] J& 5 Arigt —Ev— | ®lo] FHA[ul7} 7}
58 572 Aok v EAE3H= Table 59 2t
pHY B2 6.61°11 @7]* 5.0~8.02 =
sielor, AHizEEE & 7‘]'015 AAt. EC= Bt
0.27 dS/mo =z $£47|& 0.5 dS/mEct Zerom, jul
A= ZF 2 Aol AT

NO3;-N9| BHHA#ZS 7.64 mg/LE $E7IE 10

mg/LECH Wokow, @7] Auf 57tolA 9.35 mg/LE
7} w9k, EntE Zuf 574 5.87 mg/LE 7Y
okeh NHy-N9| 8%k 0.80 mg/Lela, mkxe|7}
A s7tollAl 1.88 mg/LZ 7FE E9kom, 7] Afuj

s7hlA 7P 22 £ 0.01 mg/LE YERth Y
A A FES9] Bde AWEE POs-P= 0.09

mg/L, K'= 6.26 mg/L, Ca**= 18.57 mg/L, Mg*'=

mg/L, B= 0.04 mg/L, Si*"= 8.93 mg/L, Mo 0.01

mg/Lolglth, WE qHEo] Jolulg Uso] S17]%
g wEsiglon] 7} PR AR 1+ Kol g
Aoz et
33 SAHENS £3 YHRTT AH

Table 62 FoAAuE U= ALgo] B7RsT A5

29} g FPsRE Askao] BASH B4 Az 2
4 A B B, 439 5 % L RS

r-{n:

50) $A712S Yol 7 &, 1 A% BAE
e 9. £ A7 AR et

= MRS 7hedt A3k A9 5 %ol sidthe wt &
Al A= ARgol B7be et AJBkre] Bkl 5 %l 5
gol= zhol 2 Aotk ZF BA 3R] B3
PTG Yz ALGo] BT A|5ieTt AL 7}

4.38 mg/L, Na'& 20.85 mg/L, CI'2 18.10 mg/L, ¢ Askeol Hla) &A vergton Ag 753 X5t
§*& 7.97 mg/L, HCO3 & 55.06 mg/L, Fer 0.09 & BF JAxulg £4715S WEske A0= et
mg/L, Mn2 0.01 mg/L, Zn= 0.04 mg/L, Cu= 0.01 pr=g
Table 6. The water analysis result of 42 impossible using groundwater.
Iuw (N=42) Auw (N=18)
Contents 95% Confidence Mean] R(i‘:gre 95% Confidence Mean] R(i‘r;egre Fvalue Post-huc. PR
Mean | S.D Mean| S.D
Lower Upper Nl % Lower Upper Nl %
Bound Bound Bound Bound
pH 7.35 | 0.48 7.20 7.50 3| 7.14 | 6.61]0.56 6.33 6.89 0 10.00 0.132 N.S 1.17
EC 0.90 | 0.43 0.77 1.03 34(80.95|0.27 | 0.09 0.22 0.31 0]0.00| 19.681** |Tuw » Puw | 0.81
NOs-N | 8.21 | 7.12 6.00 10.43 14|33.33| 7.64 | 4.95 5.18 10.10 6 (33.33 0.295 N.S 5.25
NH4'-N| 2.23 | 3.97 0.99 3.47 - - 0.80 | 1.49 0.05 1.54 - - 5.982* Tuw ) Puw | 3.42
PO4P | 031 | 0.88 0.04 0.59 31 717 [0.09|0.26 0.00 0.22 0 | 0.00 4.372* luw ) Puw | 0.62
K* 6.06 | 6.11 4.16 7.96 11]26.19|6.26|9.21 1.68 10.85 2 (11.11 0.207 N.S 6.28
Ca®™ |71.24|6821| 49.99 92.50 27|64.29(18.57| 9.17 14.00 23.13 11556 18.138** |Iuw » Puw | 78.50
Mg™ |17.54|12.72| 13.58 21.50 22|52.38|4.38 | 1.80 3.48 5.27 0[0.00| 49.117** |Iuw ) Puw | 18.02
Na" [76.68|57.85| 58.65 94.71 32|76.19(20.85| 7.77 16.98 24.71 5 (27.78| 19.607*** | Iuw ) Puw | 77.73
Cl" |51.94]50.19| 36.30 67.58 | 28|66.67 |18.10|14.35| 10.96 25.24 4122.22 5.743* Tuw ) Puw | 56.62
s 44.88(72.53| 22.28 67.49 11126.19|7.97 |10.07| 2.96 12.97 1556 12.416™ | luw ) Puw | 64.53
HCOs™ |228.67|104.35| 196.15 261.19 | 40(95.24 [55.06|33.21| 38.54 71.57 1556 10.140™* Iuw ) Puw | 222.65
Fe 0.26 | 0.72 0.04 0.48 41952 10.09]0.19 0.00 0.18 1556 3.294 N.S 0.48
Mn 0.30 | 0.63 0.10 0.49 21.4310.01 | 0.04 0.00 0.03 0 |0.00 11.610" | luw » Puw | 0.50
Zn 0.02 | 0.04 0.01 0.03 0 0.04 | 0.09 0.00 0.09 0 10.00 4.769 N.S 0.03
Cu 0.01 | 0.01 0.00 0.01 7 116.67 | 0.10 | 0.01 0.00 0.01 11]5.56 0.019 N.S 0.01
B 0.17 | 0.16 0.12 0.22 23|54.76 | 0.04 | 0.03 0.03 0.05 1556 24.174** |Tuw ) Puw | 0.19
Si* | 7.86 | 5.68 | 6.09 963 | -| - |893|7.13| 538 1247 | -| - 3.373 N.S 425
Mo 0.01 | 0.02 0.00 0.01 - - 0.01]0.02 0.00 0.02 - - 0.637 N.S 0.01

* P.R (Purification Requirement) = Iuw 95% Upper Bound - Auw 95% Lower Bound, Iuw = impossible using groundwater, Auw : available

using groundwater.
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pHE= FAAHE A=29] ARgo] &7hs3t A5k
o & 7.14 %t $A71%E Holt o Ase29] ARgo]
7hstt Astes BF 7SS WSS F AT
ko] FAH R fFofwizt Aol glglen, pHel 4
8F=E 117010k ECe FHAMHE Abgol 27hsat
A5t S 80.95 %7h A7IEE 28I FAAH
2 ARgo] 7hsdt Asks B AR WSSOI
EF FOASE 0.1 %2 18R F A Dolle f9n|
g Aozt itk gt ECY A48T E: 0.81
dS/meoltt. (34} feuet s2hE2] ms] F=E 1.00
dS/mE HiIstal glow, Al7|eh ARgael uhe} 7t
RSz Hol ABR £ A oA Z=2 A3k At
€ d2s7hs A7 WSt A S V1= vof & Ha
7h Yk w35,

NO;-N&= FHAo] AMgo] =7hsst A5k 3
3333 %7t #A7IES 2SI FAAERE AR 7H
& Askr F 33.33 %t FAVIEE ek AR
et F A" ke fejuid Aol giglew
NO3-N 5875 5.25 mg/Lolth. ATl
NO3-N°| 3 mg/L olde] ¢ Izt &5l <J3t Ao

o U
E B Qe & AR AAHeE 7 mg/lE =

HolEE AL QIR
SHATE B3 AA9] o5
7t 283519371, A
2 AFAZE et dar

NH-N&= FoAegol ARgo]
w4 2.23 mg/L, AR&ol 7heRt Alskre] B>
0.80 mg/LZ |o&FE 5% 7|Fo2 & Hut 7ho] &+
ofu]gt zto]7} ota WtEch NHs-No| He8+%
+ 3.42 mg/Lo|t}. PO4-P= FHA R0l ALgo] E7bs
S A F 7.17 %7F FA7|ES 28I FAA
2 AR 7R Astkee BF A7ES TSIt
FOE 5 %olA T Je 2+ FoJH|gt Zfo] 7t I3l
o PO4-Po H4Q1EE 0.62 mg/Lolth

K= FAAuo] ARgo] E7Hs3 A5k Z 28.19
%7t $A7IEE 2SI YA E ARE 75 A
St 5 11.11 %7t +8718& 236k 20= YEi
of & Ao 219 {OREr Alol= glslon K+9] A4
8FEE 6.28 mg/Lolt}. Ca™" & YA ol ARgo] &
7FsS Aot F 64.29 %7t AVIEE 2SI &
A= ARE 7FsRE RSk F 556 %7t A7
Zist= 20 R UEET & Jd 7k Aol= 795

f

Table 7. Correlation coefficient among components in the groundwater used for hydroponic.
pH | EC | K* | Na" | ca® | Mg* | Si** |NHs |NOs'| N* | CI' | & |HCOs|POs+P| Fe | Mn | Zn | B | Cu |Mo
pH
EC | .230
K" [-.159] .039
Na® | .140 |.534"|.388"
Ca™ | .212.8157|-.200| .064
Mg? | .114 [.793"| 062 | 2837|746~
sit* [-.151| .073 | .124 | 221 |-.147|-.009
NH'-N| .040 | .145 | .131 | 269" |-.091| .204 | 324"
NOs-N [-.199(-.017| .111 | .046 |-.028| .079 |-.314"| .185
N"  [-.146] .049 | .149 | .156 |-.063| .154 |-.115|.590"|.902"
Cl' |-.070|.4147| .199 |.456"| .136 |.385"| .228 |.465 | .200 |.368"
s* | .119|.770"|-.067| .168 |.925"|.755"| -.142|-.040 | -.085| -.088 | .052
HCO;™ |.4267|.507"| 244 |.777"| .047 | 255"| 237 | .246 |-.022| .090 | 267" |.005
PO4-P | .092 | .070 | 453" |.711"|-.258"| -.137| .021 |-.076| .123 | .068 | .030 |-.151| .549"
Fe [-.075|.009 |.4257|.348"|-.229| .122 | .178 [-.039| .041 | .017 | .065 |-.116| 308" | 353"
Mn |-2727 .168 | .072 | .178 [-.034| 274" | .079 | 256 |.497"|.5207|.385|-.043| .123 |-.013 | .136
Zn |-.126]-.006|-.095|-.125| .039 | .080 |-.133| .028 | .102 | .096 | .031 |.030| -.205 | -.147 | -.118| .041
B |.152[.783"| 291" |.646"|.657"|.701"|-.035| .023 | .003 | .013 | .197 |777"| 413" | 416" | 252 |-.017| -.040
Cu [-.052|-.032| .114 | .056 |-.021| .081 |-.209|-.075| .090 | .041 | .012 |.037 | -.112 | .126 | .022 | .081 | .339" | .139
Mo |-.244|-.215|.532"|-.138|-.154|-.186| .089 |-.061| .029 |-.003 | -.084 |-.142| -.134 | -.052 | -.062|-.093 | -.095 |-.155 |-.072

* p0.05 = * p<0.01 = ** p<0.00 = ***
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Z 0.1 %°1A frujgt 2jo)7} Qlrkar s Ca® 9l
B4 F 5L 7850 mg/Lolt}. Mg*'s FHAulo] A
Bo] E7Rs53 A5 & 52.3 %t $A7ERS 2715819
I FARER ARG 7HsRE AskeE BE Y
TrEsHITh 942 0.1 %014 F Ak 7ko] §-oju]st
o7} Qlrkal mekEn] Mgh'o] F48EE 18.02
mg/Loltt. Na'e FAfuo] ARgo] E7H53t A5k
% 94.71 %7t £V 2P FH R AR
753t A3k 5 27.78 %7t £A7EE 28 Ao
2 Yehdth Na'e F J9 29 Aol §94& 0.1
%014 R-eJulgh zfol7h Qckal TE]s Na'o] H=a
T 77.73 mg/Lolth.

Cl FAAfuo] ALgo] B3 A5k % 66.67
%7t A71ES A AR ALE THs e A
SR F 22.22 W £AVES 296K o0& YERg
ot & Jg 7k9] Aol ol 5 %ollAl Fojulet 2
o7} okl W= ClI'9] A+-8FEE 56.62 mg/L
oltt. §¥E= FAAHo] ARgo] EIFsI A F
26.19 %7t FA7IES 23811 SR ALg 7}
53 A5k F 556 %t FAVES 26k AoE
et f94E 1 %0lM & A 7k9] fouiet &}
o|7} Qrtar WekEH §79] 4R T EE 64.53 mg/L
olct.

HCO; & FHAulo] ARgo]
95.24 %7t $£A7|ES 2B T FAAERE ALE 7}
53 Ak F 556 %7t £AVES 2k AoR
UeRgth f94E 1 %olM = Ak 7k9] fojuiet &}
o7} Ak WHEW HCO; 9 AFa7EE 222.65
mg/Lo|th.

Fe2 FAAufol ARgo] B/t Aok Z 9.52 %
7t $A7I1EE 25T FAA R ALS- 7 A5}
&% 5.56 %7t FAVES 2T Aoz YERT
& ek 719] fouigt Aol gi%lon Feol Fa
TE 048 mg/Lolth. Mne FAAuo] AHgo] E7Hs
o A3l F 2143 %t AR 2AEIHI FAA
2 AR 7Hs S Aok BF 2A71ES UESHI
= At 719] Aol fo5E 1 %olA R-julgt 2to] 7}
oty = Mno] F48F%E 0.50 mg/Lolch.
Zn= FAAuol] ARgo] B7H53t 2|oet FH AR
A 7HsE Aok BE SAV|RS wESigleH F
Ak 21 f9u]gt Zol= vty wEEnh Zno] F48
TE+= 0.03 mg/Lolth Cus FHAufof Akgo] &7}

5 A3k 1667 %t 547158 2959

= O
=

s Ao
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Nt

A2 RS 7FsS ASke F 5.56 %7t £AVES
ok Ao Uehyth F Je 7] |9t Zpol=
glglom Cuf A4Q27%E= 0.01 mg/Lolth

B Aol ALgo] BV A5k 5 54.76 %
7t FAVIES 29T AR E ARG 7HsE A5}
T ZF 5.56 %7t FAVES 2Tl ACE e
Fol 0.1 %ollA T Jek 719] Roln|gt Zpo|7} ok
T ekE BY] F4Q1EL 0.19 mg/Lojth Siffe

as

=
FAAE e AMgeo]l E7Fs’t Aske] Bt 7.86
mg/L, FAREE A 7Tt Aote=9] Btk 8.93
mg/LE T ek 7o) fojuldt ol igith. sittel
87T 4.25 mg/Lolth Mo FAAulo] ARgol
E7h st Aok Habgk 0.01 mg/L, FHAEIZE AL
7Fs3t A ok=e] Hatgk 0.01 mg/L2 F+ JAd 719 &
oJulgt Zpol= gt Mo9] A2 +%E 0.01 mg/L
ojct.

2 AFoNA 2ARE 57H] APAIARS BT G4
9KReverse Osmosis) A2 R 2uet A&
o= AAR AREA Q] ARG FEfof siETH38, 391 F
AEAHE GEo] YE5E F5 At 204 {fo]
ZASIE wdo] QItH40, 41]. ¥RV S8% 5
719 A= BE RS AAT 99s] Bed 5
A Brts AAYA7} 7se Ao 288 wE ALt
o gHsl= Aol BEHY 4= Stk olof £ AollA
AT AT s 7IZARE Sto] AR ASAl
2”19 A FE A AAF HA B o] Al
ZEITH Hoh §8408 AAFS 283
ZAow wEo

L
T

o —{FI

ol

2~ o]lo
T R=

3.4 24

Table 72 |5
of A
F% F 2715 2T STETE 60 % o1
EC, Ca”, Na’, CI', HCOs & 342& 27 dur
© ECE Na'(0.534*), Ca®"(0.815*), Mg**(0.793*),
C1(0.414*), §%(0.770™), HCOs (0.507**), B(0.783**)2}
2 AEEATE vt wekE) (4213 [43]0] wEdE
EC7} &the A2 94 Wl NOs' N HI&St Na', CI°
5 57] 0129 BEr} Erhe AL QufslEE ol &
7H= v 24 Al g Wof 23 o] 29] 5EE F
o AlASHA ool gttt E3E 28] WEW ECE
T-N, K*, Ca®*, Mg*, HCO;5", Na', Mn} AraA7}



A 85 FEE A% Aske A 27 24

ot stgich wEkA EC7F Na', CI, Ca®, Mg,
HCO;™ 59 &9t &2 AFATA Slrte & d+9 2
T AR AT Fapel fAbsihaL gk

Ca™"= EC(0.815™), Mg (0.746™), S7(0.925*9),
PO4-P(-0.258%), B(0.657*")3} o] Sict. ol gt
Hog 94 Y K', Ca™*, Mg™ 9] 3eo] 1x=9l AL
ECH7L oy}l pHE &ol= ¥Qlo] & 4 ot
[4219] A1AT, Ca*'9] %7} EC, Mg**, HCOs,
Na" 59 sZot A4 chs 2819 A2t 9
a7} SARIENG"E BO0.534*), K'(0.388™), Mg™'(0.283Y),
NH-N(0.269%),  CI(0.456*),  HCO3(0.777*"),
PO4-P(0.711*%), Fe(0.348*%), B(0.646**)} o] QL
t}. o] Na'7} pH, Mg*, HCOs 7} A3aA7} k=
2819] <AFAILE FARICE  ClI2 EC(0.414*),
Na'(0.456™),  Mg*"(0.385**),  NH4"-N(0.465*"),
N*(0.368"), HCO3(0.267*%), Mn(0.358")2} A}t
A7F k. HCOs &  pH(0.426™), EC(0.507*),
Na'(0.777*), Mg*(0.255%). Cl'(0.267%),
PO4-P(0.549*), Fe(0.308%), B(0.413*)% A&&A
t}. o]2]3t ZAx= HCO; 7} pH, EC, Mg™, Na'o} Ayt
A} Ath= 128, 44, 4519 AAT} GASIC

&

4, 4=

B Aol A A 571 F Aok A B
57kt Ag 57te] A RS B4, H|asto] HpA|
28 4o AFG A a75S melstast okylth

Asta o] of27} Sl w7 Askre I A
g Y71E 2 Aok AMS B7F 80| vl EC,
Ca¥, Mg", Na', B/} 2 Holz Fasgion,
NH;"-N, PO¢-P, CI, §*, HCOs", Mn% o7} 21
o] F4 " Ao| 9SS ARt 2 = Brt |
H4Q3E pH 1.17, EC 0.81 dS/m, NOs-N 5.25
mg/L, NHs-N 3.42 mg/L, PO4+P 0.62 mg/L, K
6.28 mg/L, Ca*" 78.50 mg/L, Mg*" 18.02 mg/L,
Na' 77.73 mg/L, Cl" 56.62 mg/L, S* 64.53 mg/L,
HCO3™ 222.65 mg/L, Fe 0.48 mg/L, Mn 0.50 mg/L,
Zn 0.03 mg/L, Cu 0.01 mg/L, B 0.19 mg/L. Si*"
4.25 mg/L, Mo 0.01 mg/LoIitt. FAA] B7}olA
A LTS AS B A7) 87 EE S5 davt
k.

SAY 7} ASE B4 GRS FHOR AT

o

AAE A3} ECE Na', Ca’*, Mg, CI', §*, HCOs,
B} Aol A=A Ca¥'e EC, Mg”, §7
PO+P, B9, Na':= EC, K', Mg®, NH(-N, CI,
HCOs', POs-P, Fe, B}, CI'S& EC, Na‘, Mg™,
NH("-N, Na*, HCO;", Mn®}, HCOs & pH, EC, Na',
Mg™, CI, PO4-P, Fe, BI} 903t Ao 2 8719
t}. ECE Alolsl] sl Ca’, Mg®", Na'g4=& #ots}
FI Fe, Mn 52 ¢ AA FEOZ =&
£ A7EYE v o R 598 ARAAEE Aot
TE A A e A7) FEoF ARslth A
=29 whsio] Ao &gl sion, ol2gt A
AIE Z8oto] LUt BTN F2 ARSSHL
e AR AL A2ES AR 75 /AT A
TEHQ YHS Aol AIHE € oy
FS £Y & ot dsioich
A o] SRl 2 Aok AREBEAL
3t 9] QA2 A&7 59 B HA
A|5l4=e] gstof| o] & 4= glong A5l ARgIt
A, Aol 2 EG| njAEe 9F 58 Eoke 5

7t Q77 Wastcia weE,

H oot

il
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