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total |MH:| NO; | NOs| SOy CI |HCOg | K* Na* | Mg** | Ca*? | H; | TDS| EC T ] . .
C.(MPH} [mg/| mg/l | mgd| mg/l | mgd | mgdd | mgdl| mgil mgfl mg/l | mgd | mg/d| mg/l pH 0) e g & 14 e das 8 gl
<22 [1.2]0.004] 7.8 [230.07[64.16 [ 162.9 ] 1.88 [ 88.28 | 26.74 [ 65.13 ] 272 | 639 [ 769 [7.35]25.3 [ i) g g il 1
15 0.8 |0.004| 17.1 [292.51| 1124 |140.3 | 219 [ 117.5 | 29.3 | 81.36| 323 | 775 |1032 | 7.44| 26.1 | =5 il o glimgy 2
3.6 |0.55(0.002| 11.2 [268.01| 82.95 | 155 | 1.88 | 98.39 | 26.02 | 80.56 | 308 | 712 | 897 |7.35]| 25.6 | ceiil all b e gy 3
9.1 1.3 [0.004] 6.1 [168.59[44.31[160.5] 1.56 [ 62.99 [ 22.85[56.31] 234 | 517 [ 601 [7.63] 26 [opd g gl gl Lo .99 4
3.6 1.02|10.007| 5.4 [229.11|63.81 | 151.9 (094 | 80.92 | 23.71 | 7214 | 277 | 622 | 738 | 747 | 25 | eindl o gy ]
15 |0.65(0.008| 23.8 [162.34| 63.81 | 295.3 [ 1.56 | 78.62 [ 31.36 [ 80.96 | 331 [ 713 | 828 |7.22] 23.1 | s |l oy dw glomgy i 6
=22 [1.16]0.01 | 11.5[295.39| 182.6 | 335.6 | 1.88 | 147.4 | 63.34 [104.21] 520 | 1130 1460 | 7.1 | 25.5 | G ol o S g 7
23 0.82|0.008| 18.3 ([91.258| 62.39 | 280.7 | 1.25 [ 48.97 [ 2918 | 74.15| 305 | 587 | 700 |7.47| 229 | Gus 1l e glangy vy 8
43 [0.78/0.002] 10.4 [256.96] 134 |251.4| 2.5 [ 101.1]47.41[100.20] 445 | 893 [1121]7.32 [ 26.1 | i walay ghamgy 9
9.1 [1.45[0.017] 17.5[306.44] 132.9 | 308.7 [ 4.97 | 123.2 | 58.59 | 99.80 | 490 [1034 [ 1234 [F.18] 25 [ Lowe 0l o slang 10
1100 |116| O 6.8 |143.13(62.03 | 3191|156 | 69.43 | 4036 | 72.75 | 347 | 708 | 784 |7.24|22.2 | s A s s 1
9.1 |0.77[0.012| 25.6 [297.31] 122.3 | 297.1 | 6.88 | 106.4 | 46.56 [119.44] 490 [ 996 [1236 | 7.27 | 24.2 | gmes Ol pedn sl gy v i 12
9.1 0.6 |0.002| 15 [84.534| 553 |199.5|1.25 [ 39.77 [ 21.52 | 62.53 | 244 | 464 | 588 | 7.62| 21.9 | g== sl gl gy o 13
43 0.75(0.006| 3.6 |48.031[55.65 [176.9|0.94 | 36.32 [ 13.49 [55.51 ] 194 | 386 | 493 [7.49| 214 [ Gew [ ot oo v glamgy v 14
<22 [0.72|0.006] 3.7 |90.298| 69.12 | 178.2 | 0.94 [ 48.97 | 22.12 | 56.51| 232 | 466 | 469 |7.98]22.9 | i b gy v 15
<22 |058] 0 3.6 |117.68| 74.44 | 368.5 | 0.94 | 120.5 | 2942 6012 | 271 | 771 [ 891 [7.26] 25.8 | g Wi al 4 ol 16
2.2 1 [0.001] 9.2 [144.09|73.02 | 264.8|1.25 | 908 | 2918 | 62.12 | 275 | 684 | 778 |7.35]) 25 | g ol phabin LSy s it 17
3.6 |0.48[{0.006| 13 [182.52| 46.08 | 209.9 | 1.88 | 74.02 | 23.46 | 68.54 | 267 [ 606 | 711 | 7.4 | 23.9 | gms g gidd S 18
<22 |1.26|0.002| 3.47 | 176.67 | 64.87 | 167.2 [ 1.56 | 67.36 | 31.24 | 56.91 | 270 | 567 | 651 | 7.6 [ 25.2 | g Qg E 8 gl il el 19
3.6 |0.55(0.008| 7.81[132.56] 49.63 | 233.7 [ 1.25 | 62.99 | 26.62 | 62.12 | 264 [ 568 | 677 |7.39]| 23.7 | dmes sgesadlas glangy vy 20
23 0.9 [0.014] 8.56 [160.42| 77.28 [ 325.2 | 6.88 | 88.28 | 43.16 | 67.13 | 345 | 768 [ 893 [7.47| 24.1 | Gws Al il gl gy g 21
23 0.4 |0.018| 11.8 [736.79) 539.5 | 292.9 | 13.8 | 343 [122.3 |203.21) 1010 | 2251|2930 | 7.26| 25.8 | g== ama gk gl s 22
=22 [0.96|0.004] 17.4 |289.63| 95.36 | 299 | 344 [ 109.2 | 45.1 [103.61) 444 | 945 [ 1143|719 25 | G ploa o glina gy o it 23
=22 |0.96|0.005| 8.2 [258.41|77.99 1464|125 | 93.33 | 27.11 | 73.95| 296 | 678 | 872 |747|25.2 | e S 24
=1000 |0.96|0.024| 2.8 |134.01| 49.63 | 186.7 | 2.5 | 50.8 | 20.54 | 67.33 | 252 | 513 | 617 | 7.65( 26.3 |Glagy [liag joalay Oy 23
=1000 |0.46 | 0.016| 8.7 [166.19) 5814 | 2227 2.5 | 65.06 | 27.6 | 73.95| 298 | 616 | 712 | 7.68| 26.4 |ukayy (king ) pgot B 26
=22 |0.67|0.004] 18.4 | 163.78| 86.85 | 314.2 | 1.56 | 95.86 | 30.15 | 88.18 | 344 | 760 | 926 | 726 23.6 | g ) b gy v 27
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el dg s pe dw (s ol Jlos il e OF lewd bl @l Jols endgije,ie
oo le wluwl (Guler, 2002) sl o golt yunds ¢ b Jole gl scinl da it plod | Siinad

. D (x=x)(y-Y)

(n-Dss, (V)

S5 § g cbaoals olass b puiie ol 2by ke Y g X byt 1y ya 4 bgrye liey 5 X
e Slr oo Bio s loodly (Stuwen (o ple (wlulyy ddl oo b piie 1Sy 2 jlne SISl
Calin L (VU (Stanen SloS o 2 4 Ghgd Cubd (inej il odas (slagysy wiliee )90
San Jgl0)93 ) ol (lagyg 4 Cand a0l Sl a3 (Y gan) 1)) (S 1S
O3 L Ol (Sten ot Ml o (Sunsen pis JLE (63945 B pgd 0)93 )3 5 (poSne
Sl dsges sba 0y93 Jsb 53 wdyso (liee (n VL 4 olo Cudigd)l )3 &5 e oS o

1-Factor analysis



£y P9 B unjn) ] (SS9l 5 cendigiis b (uyp —spol
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AY ppo
EC Ca Mg Ha K HCD3 [H S0y HO3
EC 1
Ca 8.976 1
Hg 8.974 8.953 1
Ha 8.986 8.938 8.942 1
K a_892 a.871 a.085 B._855 1
HCO3 a_471 a.h43 a.525 .45 B_358 1
Ccl a.98 a.95 8.946 B.945 a.93 a.381 1
S0h a.943 8.955 8.892 8.931 a.791 8.259 a.911 1
HO3 -8.892 -8.138 -0.999 -9.853 -0.884 -8.24 -8.684 -8.88 1
AY op—r
EC Ca Mg Ha K HCO3 Cl S0y HO3
EC 1
Ca a_988 1
Mg 8.981 8.968 1
Ha a.991 8.968 8.965 1
K 8.935 8.929 8.936 8.926 1
HCO3 8.491 8.462 8.5% B.469 8.45 1
[H ] 8.98% 8.973 8.97 8.982 8.959 8.415% 1
S0y 8.973 8.971 8.9% B.9265% 8.893 8.33 8.952 1
HO3 a.811 a.832 a.837 -8.814 a.861 8.138 -8.641 a.aay 1
AY Gdigr 251
EC Ca Mg Ha K HCD3 [H S0y HO3
EC 1
Ca 8.956 1
Hg 8.973 8.988 1
Ha 8.954 8.931 a.921 1
K B.636 B.649 B.647 B.683 1
HCO3 8.533 8.392 B.565 a.364 a.122 1
[H 8.923 8.929 8.915 8.957 8.605 8.277 1
S04 a.92 a.941 8.874 8.951 a.786 8.221 8.9a5 1
HO3 a.3089 8.265 8.364 8.119 -8.833 8.661 8.8923 8.123 1
AY sl B g
EC Ca Mg Ha K HCO3 Cl S0y HO3
EC 1
Ca B.964 1
Mg B.9266 a8.928 1
Ha B_977 a.984 a.925 1
K 8.853 8.852 8.862 8.81 1
HCO3 a.399 8.375 0.488 8.343 a.341 1
[H ] 8.9267 8.928 8.94 8.957 a.841 8.279 1
S0y a.942 a.92 8.884 8.9237 a.813 8.136 8.9087 1
HO3 8.294 8.422 8.248 8.183 8.263 8.369 8.157 8.253 1

g g ol (aeipj Ol Sy e oS gile lsieds b Jale lole Jlos g, 5

9 BEquimax sy & b Jole oyl zlyocwl ol odds 48,5 Jai > Jole aw ¢ gy cpl 3 kbl ololy
b fole 51 S o Lide sl 5 s 305 0 & j000 (Minitab Inc.,1996) Minitab. 11 ,158ls 5 lawgs
(Jeong,2001)3,5 o &ypo (plasdyyid sl o (Sojdsinm Ll ¢ ble slajl ool 5
o 305 e o & 4255 b ataign Jole b 1y LnJele 31 Sy o by ekt o (S Cop
Jie o) als ccwl oad 0ol LY Jodo 0 o) ol 5 as bl Jole Jae g cuid ol mlie
SO 0 J S cov |y gwejps ol S )5 5l oy AV/A B AY/Asgas Jele aw ol 45 sad o ol

1- Factor loading
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g w02 jis il (gl ool Cuwaey slole (5oRU1 ¥ Jga

AY 0 L gy
Lo i Y ele Y ele Yoihele | Il ol L pudiin 1 el T el Yohele | Il ol iee
Ca 0.906 0.368 -0.099 | 0.966 Ca 0.967 -0.033 0.112 0.948
Mg 0.851 0.494 0.057 | 0.972 Mg 0.973 0.126 0.016 0.962
Na 0.881 0.428 0.016 0.96 Na 0.968 | -0.141 0.112 0.972
K 0.858 0.325 -0.065 | 0.847 K 0.725 -0.346 0.595 0.999
HCO, 0.04 0.982 -0.179 0.998 HCO, 0.472 0.781 -0.097 0.842
NO, 0 0118 | 0993 | 0.999 NO, 0282 | 0.866 | -0.092 | 0.839
so, 094 | 0211 | 0.022 | 0928 S0, 0943 | 0214 | 0.09 0.943
Cl 0.923 0.355 -0.003 | 0.978 Cl 0.95 -0.197 0.103 0.952
EC 0.896 0.436 -0.031 0.994 EC 0.987 0.072 0.088 0.987
Yorts s 62.2 22.3 115 | Yooy 1.3 17.9 4.7
oy paant s | 62.2 84.5 96 o) g el a2 713 89.2 93.9
AV o AFals e
L puikiie 1 ele Y el Y Jele Iyl yljee L paiic Vel T dele Y ele Sl ylhee
Ca | 0.907 | 0394 | 0.014 | 0.978 Ca 0.857 | 0.299 | 0.377 | 0.966
Mg | 0.854 0.502 0.015 0.983 Mg 0.852 0.466 0.163 0.969
Na 0.907 0.393 -0.038 0.979 Na 0.916 0.312 0.118 0.95
K 0.863 0.41 -0.018 0.914 K 0.812 0.311 0.214 0.802
HCO, 0.054 0.994 0.092 0.999 HCO, 0.006 0.977 0.205 0.997
NO, -0.005 0.063 0.998 1 NO, 0.008 0.173 0.983 0.997
S0, | 0.955 0.239 -0.011 0.97 SO, 0.949 0.075 0.24 0.964
Cl | 0.925 0.357 -0.03 0.984 Cl 0.94 0.265 0.1 0.963
EC | "0.906 0.418 -0.012 0.985 EC 0.902 0.352 0.229 0.989
Yoty 63.5 231 11.2 Yo s 61.7 18.7 15.1
oul g Al a3 63.5 86.6 97.8 il g aadl a3 617 80.4 95.5

SIS glales Y hale  wilasgs HedssoF fule otlesbst) slaanise ) Jale

Aoy VO LYY e baw Jole g op i 1o d VY BEVY e 40 SO Jole &S 550k
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o o Jolo wlol ol sl ool Candas A 51 555 AVl j0 gl o ZAY 51 1555 AV Cuigd)|
el T g0 00 Cad (g PO (@)l I8 ogusy (Mol ) oo sl b 5l glas gocre
ol Jole opl b Stunsan dlaly 965t i 4 o 3 titen Vb ele b gyl gl 5 905l
el Lo (5 & s |y dblse VL el b (gl ol o o 53 48 g sle tmd e
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| Sladgs o
8l pys 5l edlatwl b g r-mode cluster analysis gy (wlol p Judod g 450 glades by 5o
Copn ol 48T Sygo ogs cubd Ol sladiges olewd 3WJUI I fols ol 50 o Minitab. 11
Ly il go b puste (e Clod dlome (gl anlio (g3line Bl &y 5L gl dl> po 55 ooy ol (bl
Slaline > (Vo) Gt (S oty s W g (5395 3 oo et
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