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Fig. 24. Electrical conductivity of soil penetration of SAR relationship
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The Characteristics of Ionic Constituents in

Agricultural Water of Jeju Areas

Doo—Ho Yang

Department of Construction and Environmental Engineering
Graduate School of Industry

Jeju National University

Supervised by Professor Eun — Il Cho

Summary

A well is developed and used for an agricultral water in most areas
of Jeju Island. In this study, the characteristics of ionic constituents
and nutrients, and the potential effect on the growth and development
of upland field crops with the relationship between EC/(electric
conductivity) and SAR(sodium adsorption ratio), were evaluated, with
the comparison of FAO's water quality guidelines for irrigation, for
groundwater of public 28 wells which were developed for an
agricultural water and irrigated for the upland field crops. The results

obtained were as follows:
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1. For the cationic(Ca®", Mg”" and Na') and anionic(HCOs; , ClI,
S0,%7) constituents, their concentrations were in the range of the
guidelines, indicating that their water quality 1is available for an
agricultural water. Considering the concentraions of ionic constituents
with area, the concentration of Cl° was higher at the eastern area and

the concentrations of the other ions were at the western areas.

2. For the nutrients(K", NO3 —N), the concentrations of the former
were in the range of the guidelines at the groundwaters of 26 wells
except those of for 2 wells(SS—2, SS—-6), and the average
concentrations of the latter with season and well were also in the
range of the guidelines, although the concentrations of the 4 samples

among 112 samples analyzed, exceeded the guidelines.

3. With the relationship between EC and SAR, the groundwaters of
22 wells got the values(EC < 0.2 dS/m) that cause severe problems
for their infiltration rate into the soil, and the groundwaters of 6
wells got the values(0.2 dS/m < EC < 0.7 dS/m) that cause slight to
moderate Problem for those.

In addition, it 1s reported that the physicochemical properties of
soils(e.g.> soil type, the morphology of soil surface, moisture content,
CEC(Cationic exchange capacity), etc) got a great effect on the

infiltration rate of water into the soil.
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Fig. 2. The amount of use by type of groundwater.
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Table 1. The amount of use by type of groundwater.

Total Living Industrial
EA m'/years EA m'/years EA m'/years

Agriculture Other
EA m'/years EA m'/years

5,419 195,270,202 1,547 127,848,357 211 15,223,696

Total 100% 1000%  285%  655%  39% 78 %

2,123 96,684,991 1,021 67,828,545 128 8,965,996

Jelust oo 1000%  481%  702%  60% 93 %

3,296 98,585,211 526 60,019,812 83 6,257,700

Seogwipo si 1000 % 100.0 % 16.0 % 60.9 % 2.5 % 6.3 %

3459 51,403,544 202 794,605
63.8 % 26.3 % 3.7 % 0.4 %

857 19,134,900 117 755,550
40.4 % 19.8 % 5.5 % 0.8 %

2602 32,268,644 85 39,055
78.9 % 32.7 % 26 % 0.04%

Table 2. Trend of groundwater quantity per unit area by regions

(Unit: m'/years.kn)

Mean Seoul Busan Daegu Incheon Guangzhou Daejon Ulsan Gyeonggi
43,270 45,584 259 45,756 50,038 73,282 47,600 55,689
37,791 Kangwon Chungbuk Chungnam Jeonbuk Jeonnam Gyeongbuk Gyeongnam Jeju
12,579 52,755 58,743 43,767 43,079 22,154 34,691 105,637
&4 1 2009 AJFERAIAR
-6 -
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Table 3. Number of Livestock, Poultry and Feeders

Native & beef cattle Pigs Chicken Horses

Heads Percentage(%) Heads Percentage (%) Heads Percentage (%) Heads Percentage (%)
Total 40,277 100.0 502,356 100.0 1,541,352 100.0 20,946 100.0
Halliim—eup 8,072 20.0 197,472 39.3 424,500 27.5 2,152 10.3
Aewol—eup 3,867 9.6 39,899 7.9 118,500 7.7 2,935 14.0
Gujwa—eup 4,238 10.5 43,791 8.7 455,300 29.5 2,550 12.2
Jocheon—eup 4,062 10.1 18,583 3.7 266,200 17.3 2,790 13.3
Hangyeong—myeon 2,002 5.0 22,624 4.5 25,000 1.6 479 2.3
Udo—myeon 80 0.2 700 0.1 0 0.0 36 0.2
Jeju—si 3,579 8.9 13,078 2.6 976 0.1 3,718 17.8
Daejeong—eup 2,866 Ll 92,228 18.4 22,000 14 395 1.9
Namwon—eup 2,588 6.4 18,000 3.6 25,000 1.6 612 2.9
Seongsan—eup 1,610 4.0 11,820 2.4 122,300 7.9 1,405 6.7
Andeok—myeon 3,810 9.5 6,079 1.2 1,180 0.1 985 4.7
Pyoseon—myeon 1,812 4.5 14,792 2.9 64,564 4.2 2,284 10.9
Seogwipo—si 1,691 4.2 23,290 4.6 15,832 1.0 605 2.9
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A7t Al el vy By o def 9 FgEAd FH Sl gt dE)
2A g wdrle] ofH, Aol s Bl JFHTiel ot FFdste] A
o A A 5 AT (E, 1999).

3. wHETY FAVIE

D $euebe e A
s S84 sA/Ee £any Pl oy - et

S8 A7) 10 2 5 A shd, 340 AFAAGTIEY IV (et

A W9 gde gde) gEow ) sussel U £ANE BE
7IEgtel ek d3(20109) 9 w82l 54 71> Table 49 2t
Table 4. Standards for agricultural water quality [unit : me/L]

Environmental Policy
Groundwater .

Rivers Lake
pH 6.0~8.5 6.0~8.5 6.0~8.5
BOD - 8 and less
COD - 9 and less 8 and less
SS = 100 and less 15 and less
DO S 2.0 and less 2.0 and less
T-P x 0.3 and less 0.1 and less
T-N 1.0 and less
Chlorophyll—a 35 and less
NO3 — N 20 and less =
Cl 250 and less -

Cd 0.01 and less
As 0.05 and less
CN 0.01 and less
Hg 0.001 and less
Organic P 0.0005 and less
Phenol 0.005 and less
Pb 0.1 and less

cr® 0.05 and less
TCE 0.03 and less
TeCE 0.01 and less
1.1.1-TCE 0.3 and less

Collection @ jeju



4 7%

3

2) FAO 5485 +4

3

A A

3, A

S
=

Guideline (F31x])

Ak
Al

A=1
=

. Eok

vete] 5

1o},

S

o] Hh

A

)

Fol Ao e o

)

*=E

I2E 7

X

Ho

A

T

1

BH
o|J

700

ol

(Salinity), E¢F 584 (Soil infiltration rate), E73o]-& 2 =4 (Specific

ion toxicity), 7]€} €

—

&2 SAR(Sodium adsorption ratio) ¥ 7] X% (Electric conductivity,

FaL EC#Eate] wAlofl olal AlA]

S57HA 7 BEs

=
=

EC) o 9ls] A7+, SAR

%
K

Pt
fife)

3

d& Table 59

il{

A

FAO®)A

FAO°] A

).

&3 71 w2 gt dAE

2]} Na, Cl, B & ©u]gko)

-

—

_ZH

o

}12 2t} (Table 6).

_14_

Collection @ jeju



Table 5. Laboratory determinations needed to evaluate common irrigation water
quality problems

Water parameter Symbol Unit  Usual range in irrigation water
SALINITY
Salt Content Electrical Conductivity EC dS/m 0-3
Total Dissolved Solids TDS mg/L 0 - 2000
Cations and Anions Calcium - me/L 0-20
Magnesium Mg** me/L 0-5
Sodium Na”* me/L 0 - 40
Carbonate CO5 "~ me/L 0 ==0.1
Bicarbonate HCO3~ me/L 0-10
Chloride Cl” me/L 0 - 30
Sulphate SOs me/L 0-20
NUTRIENTS
Nitrate —Nitrogen NO3—N mg/L 0-10
Potassium K* mg/L 0- 2
MISCELLANEOUS
Acid/Basicity pH 1-14 6.0 - 8.5
Sodium Adsorption Ratio SAR (me/L) 0-15

Table 6. Guidelines for interpretations of water quality for irrigation

. . Degree of Restriction on Use
Potential Irrigation Problem g

None Slight to Moderate Severe
Salinity (affects crop water availability)
(or) EC [ dS/m] <07 0.7 - 3.0 > 3.0
TDS [mg/1] < 450 450 - 2000 > 2000
Infiltration (affects infiltration rate of water into the soil. Evaluate using EC and SAR together)
SAR = 0- 3 and EC = > 0.7 0.7 - 0.2 < 0.2
= 3- 6 = > .2 1.2 - 0.3 < 0.3
= 6-12 = > 1.9 1.9 - 0.5 < 0.5
=12 - 20 = > 2.9 29 -1.3 <1.3
= 20 - 40 = > 5.0 5.0 - 2.9 < 2.9
Specific Ion Toxicity (affects sensitive crops)
Sodium (Na)
surface irrigation [SAR] <3 3 =i >9
sprinkler irrigation [me/l] <3 b 3]
Chloride (CD
surface irrigation [me/1] < 4 4 -10 > 10
sprinkler irrigation [me/l] <3 > 3
Boron (B) < 0.7 0.7 - 3.0 > 3.0
Miscellaneous Effects (affects susceptible crops)
Nitrogen (NO3 — N) [mg/l] <5 5-30 > 30
(0§$g2223n2;i1'1§11;11%723)0n1y) [me/1] <15 1.5 - 8.5 > 8.5
pH Normal Range 6.5 - 8.4

_15_
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Table 7. Agriculture used groundwater quality data 2008. 4. 11 ~ 6. 13
Point EC pH HCO3~ cr NO3;—N S04 Na® K* Mg?* Ca*" SAR
EJ—1 92 3 23.8 10 1.6 3 3.3 2.6 3.4 1.4 0.72
EJ-2 170 27 34.9 18 6 5 11.7 3 6.6 8.5 0.73
ES-1 169 7.9 28 23 5.5 5 14.7 3.3 6.3 6.4 0.99
ES-2 230 7.7 34.9 43 4.2 7 20.9 3.6 8.7 8.1 1.21
ES-3 90 7.6 34.9 7 0.4 2 6.6 P 3.7 4.6 0.56
ES—4 126 7.8 45.2 11 1.7 2 9.1 2.7 5.6 6.4 0.63
WIi-1 191 7.3 43.1 16 6.6 6 11.5 3.4 8.8 10.2 0.64
WJI-2 138 7.9 30.8 20 1.5 3 9.2 11.6 4 4.1 0.77
WJI-3 201 8.3 64.4 24 0.8 5 19.4 8.2 3.9 11.8 1.25
Wi—4 201 8.4 66.8 2% 1.5 5 20.8 7 3.6 12.6 1.33
WS—1 157 7.2 43.2 14 4 3 13.4 3.5 45 8.8 0.92
WS—2 178 8.2 83.6 10 0.1 5 23 5.4 2.9 9.3 1.69
WS—3 150 7.5 45.1 15 2.7 7 11.5 3.1 5.9 7.4 0.76
WS—4 261 7 55.5 29 4.7 9 16.9 13.4 9.8 10.8 0.90
SS-1 69 7.4 22.6 6 1.1 1 5.2 1.4 2.4 3.8 0.51
SS-2 65 7.2 22.6 5 1.3 2 4.9 1.1 s 3.8 0.49
SS-3 150 7 26.7 14 6.1 3 10.7 2 4.9 9.4 0.70
SS—4 173 8 75.6 9 2.1 2 21.8 5.6 2.5 8.9 1.66
SS-5 183 8.3 98 10 0.2 2 24.2 5.5 5.2 8 1.64
SS—6 59 7 20.5 5 0.7 1 4.6 1.9 ol 3 0.50
NJ-1 61 7.8 185 5 0.3 1 5 2 1.7 2.3 0.61
NJ-2 114 7.6 24.6 11 3.2 4 8.1 2.5 3.9 6 0.63
NJ-3 162 8.1 67.8 13 1 3 14.8 3.4 4.1 11.6 0.95
NJ—4 188 8.3 45.8 36 1 1 31 2.6 2.9 3.6 2.95
NJ-5 103 8 28.8 13 1.7 3 9.2 2.2 3.7 4.6 0.77
NJ-6 99 8 37 9 0.8 2 8.5 2.7 3.8 4.5 0.71
NJ-7 110 7.8 55.5 6 0.2 2 11.4 6.3 4.2 3.5 0.97
NJ-8 99 7.9 45.8 6 0.2 2 8.6 3.7 3.4 4.6 0.74
— 28 —
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Table 7. Continued

2008. 7. 01 ~ 8. 18

Point EC pH HCO3~ cr NO3;—N S04 Na® K* Mg** Ca* SAR
EJ-1 97 7.5 28 9 1.2 2 7.8 2.4 3.3 3.3 0.71
EJ-2 181 w2 31 17 6 4 11.6 3.1 6.8 8.4 0.72
ES-1 187 7.4 23 22 5.6 4 14.6 3.2 6.4 6.2 0.98
ES-2 228 7.3 33 35 3.9 6 19.4 3.5 8.1 7.3 1.17
ES-3 101 7.4 35 7 0.8 2 6.9 2.2 3.9 4.7 0.57
ES—4 118 7.3 43 10 1.9 2 9.2 2.8 5.7 6.1 0.64
WJi-1 272 7.6 49 20 9.6 9 13.4 4 11.9 14 0.64
WJ-2 195 7.5 27 13 7.3 12 13.5 3.9 7.6 6.7 0.85
WJ-3 187 8.6 66 18 0.8 4 20.3 4 2 | 11.7 1.36
WJ—4 328 7.4 111 33 1.9 6 28.1 5 13.4 14.5 1.28
WS—1 238 6.9 31 20 2,3 4 13.4 2.9 8.1 14.4 0.70
WS—2 190 8.3 80 10 0.2 5 22.4 5.1 3.1 9.1 1.63
WS-3 172 7 27 15 5.2 9 11.8 3 6.3 6.9 0.78
WS—4 363 7.1 35 31 17.6 20 17.4 3.8 16.6 17.2 0.72
SS-1 89 7.5 25 v/ 1.4 2 6.4 2.6 2.6 4.3 0.60
SS-2 87 7 21 6 2 1 5.6 1.3 2.9 4.9 0.50
SS-3 199 7.4 29 17 9.3 3 11.9 1.8 6.1 11.9 0.70
SS—4 180 8.2 62 8 1.8 2 19.4 5 2.2 8 1.56
SS-5 190 8.2 88 9 0.1 2 22.6 4.9 4.8 7.2 1.60
SS—6 74 7.3 21 5 1 1 5.1 2 2.4 3.4 0.52
NJ-1 59 7.1 16 5 0.3 1 4.7 2 1.7 2.3 0.57
NJ-2 146 6.4 29 13 4.3 5 9.4 2.4 5 7.7 0.65
NJ-3 190 7.8 59 15 2% 6 14.5 3.3 5 13.2 0.86
NJ—4 91 6.9 27 8 1 1 7.3 2.2 3 3.8 0.68
NJ-5 109 7.7 31 10 1.4 3 9.1 2.2 3.8 4.6 0.76
NJ—6 96 7.9 35 7 0.5 2 74 2.7 3.6 4.1 0.67
NJ-7 106 7.6 43 5 0.1 2 9.8 4.9 3.7 2.9 0.90
NJ-8 103 7.9 39 6 0.3 2 8.6 3.6 3.2 4.4 0.76
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Table 7. Continued

2008. 9. 01 ~ 10. 13

Point EC pH HCO3~ cr NO3;—N S04~ Na® K* Mg** Ca*" SAR
EJ-1 93 7.7 29 9 1.4 2.3 8 2.4 3.4 4 0.71
EJ-2 180 7.4 35 16.6 5.8 4.1 11.6 3 6.7 8.4 0.72
ES-1 401 7.4 40 82.8 1.9 12.1 48.6 3.9 9.9 7.2 2.76
ES-2 218 7.5 35 31.6 3.9 5.2 19.1 3.3 7.7 7.1 1.18
ES-3 111 e, 33 8.4 2.2 1.9 7.4 2.1 4.3 5.7 0.57
ES—4 134 7.5 45 10.2 2.1 1.7 9.3 2.9 5.7 6.3 0.65
WJi-1 233 7.2 51 17.5 8.1 7.8 13 3.9 10.6 12.5 0.65
WJ-2 107 7.9 32 10.8 1.3 2.3 9.4 3.2 3.8 3.9 0.81
WJ-3 187 8.5 68 18.1 0.7 4.2 20.3 4.1 3.1 11.9 1.35
WJ-4 206 8.4 70 19.3 1.5 4.8 21.7 4.1 4 12.4 1.37
WS—1 186 7.3 37 15.4 6.6 3.4 13.1 3.2 5.3 10.3 0.83
WS-2 186 8.2 84 9.6 0.1 2.4 22.1 5 3.1 9.1 1.61
WS—3 132 7.3 29 12.3 2.9 6.7 10.7 2.9 5 5.5 0.79
WS—4 343 7 46 28.8 15.1 17.5 19.6 3.9 16 17.1 0.82
SS-1 86 7.8 27 6.7 1.4 1.4 6.6 2.7 2.6 4.4 0.62
SS-2 73 7 23 5.5 1.6 1.3 5.1 1.2 2.5 4.2 0.49
SS-3 164 6.9 30 14.3 6.4 3 11 2.1 5.2 10 0.70
SS—4 177 7.9 76 8.3 1.6 1.9 21.5 5.7 2.4 8.7 1.66
SS-5 196 7.9 99 8.9 0.1 1.4 24.3 5.5 5 7.5 1.68
SS-6 68 6.9 22 4.9 0.7 1.3 4.9 2 2.1 3.1 0.53
NJ-1 57 7.3 18 5.3 0.4 1.5 4.8 2.1 1.8 2.3 0.58
NJ-2 106 6.9 35 8.6 1.9 0.7 7.3 4.4 3.5 5.3 0.60
NJ-3 166 8 63 10.2 0.5 0.9 12.3 4.5 3.2 10.5 0.85
NJ—4 342 8.7 58 69.8 1 1.3 61 2.2 2.8 3.5 5.89
NJ-5 112 7.6 31 10.4 1.5 2.6 9.3 2.3 3.8 4.7 0.77
NJ—6 99 7.5 37 7.4 0.5 1.8 7.7 2.6 3.9 4.4 0.64
NJ-7 118 7.7 55 5.4 0.1 1.6 11.4 5.6 4.2 3.4 0.98
NJ-8 103 8 43 6.4 0.3 g8 8.7 3.7 3.4 4.6 0.75
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Table 7. Continued 2008. 11. 01 ~ 12. 13
Point EC pH HCO3~ cr NO3;—N S04~ Na® K* Mg** Ca*" SAR
EJ-1 96 8.3 34 9.3 15 2.4 8.8 2.6 3.9 1.6 0.73
EJ-2 175 8.1 39 16.4 5.5 3.9 11.4 2.9 6.5 8.3 0.72
ES-1 431 7.9 49 97 1.6 13.6 60.1 4.5 11.9 8.4 3.12
ES-2 221 8.1 39 33.2 3.8 5 20.1 3.4 8.1 7.4 1.21
ES-3 93 7.9 44 6.4 0.4 1.5 6.8 2.3 3.9 4.8 0.56
ES—4 130 8.3 49 9.9 1.4 1.6 9.1 2.7 5.7 6.2 0.63
Wi-1 218 7.6 59 16 7.2 6.6 13.7 3.8 10.1 11.7 0.71
WIi-2 119 8 39 11.7 2.4 3.7 10.5 3.4 5 5.1 0.79
Wi-3 237 8.2 93 25 0.7 4.5 23.6 4.3 7.4 14.3 1.26
WI—4 478 7.8 217 40.8 0.3 3.9 39.9 6.2 243 15.1 1.48
WS—1 163 7.6 51 14.2 4.5 2.9 14.6 3.8 5 10 0.94
WS-2 182 8.3 90 9 0.3 4.6 24 5.4 2.9 9.9 1.72
WS-3 133 7.6 37 14.3 3.1 6.5 12.5 3.8 5.5 6.5 0.87
WS—4 331 7.2 55 27.8 14.6 16.5 19.5 4 16.4 17.9 0.80
SS—-1 86 8.1 31 7 1.6 1.5 6.7 2.8 2.9 4.7 0.60
SS-2 69 7.8 24 4.9 1.3 1.2 4.8 1.2 2.4 4 0.47
SS-3 122 7.6 39 10.8 2.8 2.3 10.7 2.4 4 7.8 0.78
SS—4 171 8.4 82 8.2 1.5 1.7 21.8 5.6 2.4 8.7 1.69
SS-5 204 8.4 107 8.9 0.2 1.6 26.7 5.8 5.3 7.8 1.81
SS-6 63 8 27 4.8 0.8 1.3 5.2 2.1 2.3 3.4 0.53
NJ-1 55 7.9 21 4.9 0.2 1.2 4.7 2 1.7 2.2 0.58
NJ-2 90 7.3 31 8.1 15 1.8 7.2 2.1 3.2 4.9 0.62
NJ-3 166 8.4 74 i il 0.7 3.3 14.2 3.4 3.6 12.1 0.92
NJ-4 78 7.8 31 8.1 0.5 1.3 6.1 3.7 2.8 3.4 0.59
NJ-5 110 8.3 37 11.2 1.3 2.5 10.3 2.4 4 4.8 0.84
NJ-6 105 8.2 42 9.1 0.6 1.6 9.2 2.7 3.9 4.5 0.77
NJ-7 116 8.2 62 7.4 0.5 2.1 ®1 5.8 4.5 4.3 0.97
NJ-8 103 8.1 51 6.6 0.4 1.9 9.3 4 3.6 5.1 0.77
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Table 8. Statistic data for Agriculture groundwater samples

First Sample Second Sample Third Sample Fourth Sample
(08 4. 11 ~ 6. 13) (08.7.01 ~8. 18 ( 08 9. 01 ~10. 13 (08 11. 01 ~ 12. 13)

Min  Max Aver. S.D Min Max Aver. S.D Min  Max Aver. S.D Min Max Aver. S.D Min  Max Aver.

2008

S.D

EC 55 478 158.0 80.9 59 261 1425 53.3 59 363 1634 758 57 401 1639 852 55 478 162.3
pH 6.4 8.7 7.7 0.5 7 8.4 7.8 519 6.4 8.6 75 744 6.9 8.7 7.6 05 72 84 8.0
Na* 4.6 61 14.0 9.8 4.6 31 13.0 6.8 4.7 28.1 12.6 6.1 4.8 61 154 12.7 4.7 60.1 15.1
cr 4.8 97 15.1  14.2 5 43 14.6 45 5 3 13.6 85 49 828 165 18.2 4.8 97 15.8
K* 1.1 134 3.6 il 1.1 134 4.1 2.J0mF3 60 3.2 1.1 1.2 5.7 3.4 1.2 1.2 6.2 3.5
Ca* 2.2 17.9 7.2 3.6 2.3 12.6 6.8 3.0 SRR 7 7.6 41 23 17.1 7.1 3.6 22 179 7.4
Mg 1.7 243 5.2 8.5 1.7 9.8 4.5 A 1.7 1G] 5.5 3.6 1.8 16 4.8 3.1 1.7 243 5.8
HCO3~ 16 217 46.2  26.7 185 98 439 20.4 e 111 40.9 225 18 99 447 20.1 21 217 55.5
S0 0.7 20 3.7 3.4 1 9 3.4 2.1 1 20 4.4 41 0.7 175 3.5 3.7 1.2 16.5 3.7
NO;-N 0.1 17.6 2.6 3.2 0.1 6.6 2. 200 1| .7 3.6 43 0.1 15.1 2.6 3.3 0.2 146 2.2
SAR 0.5 5.9 0.98 0.67 0.5 2.9 096 052 05 1.6 0.86 0.33 0.5 5.9 1.13 1.06 05 3.1 0.98

103.5
0.3
11.9
18.2
1.3
3.9
4.8
38.4
3.6
3.0
0.56
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Fig. 5. Regional mean value of Na' ion concentration.
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Fig. 6. Seasonal mean value of Na' ion concentration (mg/L).

At o7 Na'3 Cl™ 9 AEH &S Na'gto] Cl Bl Hojol FAAQl X

Qlom 1 Zko] B|=T= low mineralization (F3FAE: It a)

of FAH= Loz TEAAC ot 71AA&E, &7 (@) ol

ofgt AFxAE, FspAlel g wohFg e MAAEoRE W) S W
=

b

T AR Eg(He 7, 1989). 1 AlFX L] AR HAA 287 AF
= 1170 NA(1123] = 343) oA Na'e 4 Hisr7F ClsExrt =4
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A7 (O1FF &, 1997), AAA, SUA Y S5 5o &3l2 fidlEe Ao
% 4EA gtk Mg®to]l 2o tiAAY A FEE 1.7~24.3 mg/LS UEhyH,
ER29 330~11.90 mg/L, A5FA 2.90~24.30 mg/L, FHAA 2.10~6.10
mg/L 183 HHA 1.70~5.00 mg/LS YERI Qlvt A Y] AP #s
B AR Ae)M 753 mg/Loli, FH 6.09 mg/L, B 3.46 mg/L, FF 3.31
mg/L <= ° 2 ERRtt

H P sEs FA0 3.22~5.72 mg/L, 3HA] 3.50~8.76 mg/L, A 3.30~6.36
mg/L, 54 3.22~9.58 mg/Lolal, F 2871 A HAHL FAo| 5.83 myLE 7P
o A5 el M4 5.51 ng/l, 7 4.82 ng/l, A 4.45 ngL= EE7} WA

Mg o] &4 52 0.14~2.0 me/LE BEE o] FAOS #N49 +287 7%
B91(0~5 me/L) ol ExFHS ok & 9Tk Mghfolee] xe] o AHzal
TAAGS Fig. 8o gl o] &4, AFAAL FAd =2 #= @74 &

AL shA ol =4

¢

EF1 E-2ES1ES2ES3ES4 WIFIWR2WI-3WHWS-WWS-2AS-3NS4 - SS-1SS-2 SS-3 SS4 555556 N-1 NJ-2 NI-3 N--4 NJ-5 N-6 NI-7 NI-8

Fig. 7. Regional mean value of Mg®" ion concentration.
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Fig. 8. Seasonal mean value of Mg®" ion concentration (mg/L).

Ca’fo] 29 xov] $AHIS Fig. 9ol 181 Add $AHELS Fig. 10
of ERRQItE Ca* ol thadxel A7t F%& 2.2~17.9mg/Lo] W $jo]r,
A9E 2= FHA 9 3.80~8.50 mg/L, AF-A 3.90~17.90 mg/L, FHA
3.00~11.90 mg/L 28] 2HAe] 2.20~13.20 mg/LS eI 1813
A AFHF S AFAGNAM 10.71 mg/L, TF 6.39 mg/L, FH 6.29
mg/L, S 5.12 mg/L-& YERRETE.

AdHE FAsEs FA9 5.09~9.38 mg/L, 3HAl 5.38~11.81 mg/L, F7
4.84~10.34 mg/L, &4 5.16~11.31 mg/Lela, & 2870 AH2 HF#2 7.63
mg/LE Al 7 & e UEa, 4 7.43 mg/L, 54 7.07 mg/L,
A 6.82 mg/LE FE7F WA YESTH

Ca’" o] 29 %2 0.11~0.90 me/LE REH FA0S /5 47}

7129 (0~20me/L) ol #x3S AATh Ca® ol A 2 AH

o o}
=
A FAAFE AR, Y 2R

=

+

491 ) oo Aol B B BRAGS B
o %A Lhekskrh,
Fol 29 A (127] TN FE FE@IDE 1 A EFEFI A
4 Fol & (me/100g) ] Pt} thi Aol A We)z PE o], B
ool g X 5ol T4 AsrR FUHE ol &Ro] Yo Fojy
% o % qlglvk
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Fig. 9. Regional mean value of Ca®* ion concentration.
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Fig. 10. Seasonal mean value of Ca®" ion concentration (mg/L).

HCO; 0] 29 Ao 48 Fe Fig. 11 28 A2d 4382 Fig.
12¢] YeRiTh HCOs ©]22 tidAe] At $E+& 16.0~217.0mg/Lo]H,
AAdHEE FHAY 23.0~49.0 mg/L, AF-AH 27.0~217.0 mg/L, FH-A
20.5~107.0 mg/L, H¥A12 16.0~74.0 mg/LS YERN™, Ao AP 3k
< AMFEAAA 59.89 mg/LE 7MY =3, FH 45.79 mg/L, HF 40.37 mg
/L, &% 36.28 mg/L +o 7 LEMSLTE,

AdE Hdsss FA° 34.45~54.06 mgl, sl 32.17~53.25 mg/l, 5
36.17~52.13 mg/L, §7 42.33~80.13 mg/Lelx, F 2870 XA H> A
55.50 mg/LZ 7P =& #he Jehla, F7 44.68 me/l, FA 43.89 mg/L, M
40.86mg/l. =0 LERT)
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HCO; o] 24 0.26~3.56 me/LE F3X¥ o] FAOS #/e +x37}
712 (0~10 me/DUel £2ds & 5 SA3Ath HCOs o229 A9 Hl

=
AR FARFE A Aol FA &

140.0
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Fig. 11. Regional mean value of HCOs ion concentration.
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Fig. 12. Seasonal mean value of HCO3 ion concentration (mg/L).

Clrol9 xjodd =dd 82 Fig. 139 281 AdE 243> Fig. 14
of JeERHSITE Cl ol thdAe] Azt F%E 4.8~97.0mg/LZ EREOH,
FEA 6.4~97.0 mg/L, AFA 9.0~40.8 mg/L, FHA A 4.8~17.0 mg
/L, HHAY 4.9~69.8 mg/La YEF™, A9 A @2 sFASGA
22.62 mg/L, A% 18.77 mg/L, B 11.19 mg/L, FH 8.09 mg/L,o o7
LFERRL T

AdE HEese FA 8.17~18.75 mgl, 3Ml 8.63~20.00 mgL,
8.10~26.43 mg/L, #A 7.43~28.70 mg/lLelx, & 287F AR H FA
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16.52 mgL= 7P & k& Jehla, B4 15.79 mgl, 4 14.64 ngL, 3t
13.61mg/L co& yehgth ES—1A41%elA SAel Hiel 5%l 97.0 mg/L7}
UEbstth iAo ® Bf Aout) Clolesrt 2 A9 sPo9dn
o} #e] AR st JFor AlmHrh Clol2 Ao 4 AHAQl
FARGS B FHA 0] FA AR-e} FRAGS Al HFA L F
Aol =A dersteh

Clolesis B 98 Aty 7471F 250 mg/LE =338k A2
glom, FREAANN 471+ 2.6%(ES—-3)~38.8% ES-1)H S, %A
o 3.6%(WS—2)~16.3% (WJ—4), &= 1.9%(SS— 6)~6.8%(SS— 3),
ERA 2.0%NJ-1)~27.9%(NJ-4) 2] ®$E YErEth Cl ol &2
0.14~2.74 me/LE F3xEo FAOSY M+ #8447t 71+ 81(0~30

me/L) el 2xgs & 5 AT

=

mg/L cl-
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Fig. 13. Regional mean value of Cl ion concentration.
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Fig. 14. Seasonal mean value of Cl™ ion concentration (mg/L).
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oh SshdE A, S AtsEg W Eafel osiA e iyl T
SO 7 gAML FFHTHE] 5 1997). SO° 0] 29 taAY Azt %
0.7~20.0 mg/L& Uebgon, Aod¥zs SRA 1.5~13.6 mg/L, A5+
2.3~20.0 mg/L, &¥A 1.0~3.0 mg/L, HHAY 0.7~6.0 mg/LS ER
W, Ao AF A G2 AFAGo|A 6.57 mg/LE FH4.14 mg/L, BH2.12
mg/L, &% 1.75 mg/LE e}

AdE Bisss FA0 1.83~5.38 mgl, a4 1.83~8.63 mgl, F7
1.53~6.14mg/L, 57 1.60~6.15 mg/Lola, % 2871 XA HF-e shAlel 4.36 mg
/LE 32 32 Hehla, 57 3.66 ng/L, 57 3.53 mg/L, £7 3.43mg/L o7 1}
ERsiet.

SO.* 7ol Aol & AFH] +4
A A9l HRA e 5}
o] Ykttt SO 0] &4 %E 0.01~0.42 me/LE X

o]
o] =AHI}L 7129 (0~20 me/L) Yol xS & 5 gtk

[-‘_8{_‘4
olet
flo
=)
LSS

—
o)
2
X
o
my
o
offt
It
i
12
rlo

mg/L 5042.

E)-1 B-2 ES-1 ES-2 ES-3 ES-4 WI-1WJ-2WJ-3 WI-4WS-IWS-2WS-3WS-4 S5-1 S5-2 S5-3 S5-4 SS-5 SS-6 NJ-1 NJ-2 NJ-3 NJ-4 NJ-5 NJ-6 NJ-7 NJ-8

Fig. 15. Regional mean value of SO4*  ion concentration.
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Fig. 16. Seasonal mean value of SO.°" ion concentration (mg/L).

b AR Ao diol2o] AHjFe Fol& ¢
1997). AFAY FdE&AdFY S0l FEHFS HCOs™ 71.0%, CI°
23.2%, SO,* 5.8%°]aL, AFA= HCO3~ 73.1%, CI” 21.8%, SO,* 5.1%,
MAZA M E HCO3™ 68.9%, ClIT 24.6%, SO.7 6.4%= o], AFA
Huhs AFAZA A9 FgE&AstrrE dlgel gk ko] S o A}
R0

AFA oA NJ—-49 EJ—-22]7 oA Cl o]&0] 42.3%, 30.2%= &<&5l
gt Aol b AA delser, A7 FA A= ES—-1, ES-2, WS—4
A HolM 56.3%, 46.4%, 31.4%x=2Z FAEFl that Cl ol A ufsto]

Ao AEZ QAF o] i Ao B S 9L Aol

gl et AHYELE B2, B9 54 JEE]2)0] ¥ TEE A2
249 4% wAe v, Bt FU¥ g4 UosE B4 BA 24T
% 9l
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BA 2.1~4.5 mg/L, AFA 2.9~13.4 mg/L, FHAD 1.1~5.8 mg/L, 5%
A 2.0~6.3 mg/Ls YERH, X9 A S AFASolM 4.76 me/L,
4 3.19 mg/L, - 3.09 mg/L, A 2.94 mg/L o= e

A HFeEs FA 2.90~6.95 mgl, 3l 2.87~3.96 mg/l, A
2.93~3.79ug/L, &4 3.07~4.34 mgLE YERHI, T 2870 AH] He- FA
414 ngLZE =2 3kS 57 3.54 mgL, 34 3.38 ngL, 3HA 3.21mg/L == Y}
Wit

AE e B WS—4xHelA 6.28 my/Lz 7F¢ A e, NI-7,
WJ—2, WJ=3, WI—4, WS—2, SS—4, SS-5(87ll A5 |4 5.15~6.28 mg/L
2 uEhdle] 5 mg/Lelde & uJEhwth 29k Q989 el ojatd, AnbAo
2 AR AgtrellA K2 5 mg/LrlRtel®, 5 mg/Loldo]l EAsHE 49
Y, vE T HA7 B s 299 7ksAol Sl Aol

K'ol& 42 1.1~13.4 mg/L=E ¥3EH0] FAOY < F4H 7} 7]%e]
AR Ggael digt 7= 9 (0~2 mg/L) 9 Wlawd s 55~670% T3xs8ke] 5
A5t WS 2670 Al 1.01~6.7(2.03~13.4 mg/L)Hl ooz vrebyk
oh. SS—2(H% 1.20 mg/L) ¥ SS=6(H 2.0 m/L)AHL ALF & A H
NHE 2 my/LE FFska 9tk Kol 2o Ao w AP FAFHFS
W EFASE Al Aot BERASS Al o, THA

[e=]
A4 A, FFAGES A, 5FAGS FA =2 whol e

flo
o
rlo
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0.1~17.6 mg/L, &A1 0.1~9.3 mg/L, %A 0.1~4.3 mg/Ls b
m, Ao At k> MF-A A 457 mg/Lolil, FFA 2.93 mg/L,
WA 2.00 mg/L, HHA 0.97 mg/LE AEH .

AP Batsieis FA00 1.05~3.23 mg/l, 317] 1.33~6.86 mg/L, 7] 0.78~4.54
mg/L, &7 0.71~4.14 mgL=Z el & 2870 %3¢ F2 Aol 3.62 my/L=
= e 7 256 my/L, EA19 7 2.19 mg/LE HERstH:

FHEF AsFe] NO; -NO 55 FAOS #/Fe 54397 71Eel

" gl Wt 7= 90 ~10 me/L) o A9 F+2 10 mg/Lvivte=
EAsH, WS—14 13], WS—4 #3elA 33 A 10 mg/LL &M
AR Nws 298t YA NOy —No A9 9 AMAQ FAdA}S B

A A Ao A sHAll F=A HERE T

ftlo

mg/L NO;-N
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Fig. 19. Regional mean value of NO3 —N concentration.
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Fig. 20. Seasonal mean value of NOs —N concentration(mg/L).
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3. EC&} SAR

o =
é‘rr__]__

S (EOC) & Ad™E Hf ¢k Fig. 21¢ YER
At AA A EEE B A7 55~478 us/em(0.055~0.478 dS/m) &
g we W ks vEhdrt. BHEA 90~431 us/em(0.09~0.431

dS/m), AHFAY 107~478 ps/cm(0.107~0.478 dS/m), HF-ASelA 59~204

o
ot
N
oL
il
o
rok
[-'N
~
L
kit

us/cm(0.059~0.204 dS/m), EHAE 55~342 us/em(0.055~0.342 dS/m) &
Yete], d Aol FAOS #IMFY +AH7 728 (0~3 dS/m,

Table 5) el 235 & + ATh
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250
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Fig. 21. Regional mean value of EC concentration.
Aslre A7dER WAL o] F AFHENa, C1)F 7E o] 2F
(K", Ca®*, Mg”’, HCOs~, SO,* 5) 2 %7 (Table 9) 5 BH AV|AE

b BobAS£E Na', CIARY AuEk AAE e ¢ 5 o AdE
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Table 9. Correlation between the EC and ion

EC HCO3~ cr NO; —N S0,2” Na* K* Mg** Ca®*
EC 1
HCOs~  0.5597 1
cr- 0.8111 0.1892 1
NO; -N  0.4725 —0.1835  0.2464 1
S02”  0.7069 0.0569  0.5630 0.7291 1
Na* 0.8283 0.5774  0.8371 0.0260  0.3826 1
K* 0.3982 05221  0.1920 —0.0371  0.2241  0.3567 1
Mg®* 0.8178 0.4095  0.5570 0.6319  0.7394  0.4223  0.2404 1
Ca®* 0.7468 0.5179  0.3450 0.6127  0.6335  0.4068 0.3432  0.6743 1

SAR(Sodium Adsorption Rate)®] A HF3ks Fig. 22 YERS
ok agal SARe] % #8E $sked Na', Mg”", Ca®" (me/L)el <l tj
A e diet AAA I (A7) 0.47~5.890]19, FFAY 0.56~3.12, AH
A 0.64~1.72, FHEA el 0.47~1.81, HHA AL 0.57~5.895 JER)
Att. FAel 0.49~2.95, &4 0.50~1.63, 37 0.49~5.890]1 E7 o=
0.47~3.12% etk AHE < FasTo] High SARS NJ—44 7 of| 4]
2512 7H¢ =2#= SS—24FHelM 0492 7HE S24S dEddth
FAOS #N59 8H7F 7|EH S (0~15, Table 5) ¢ vl Ay} YEF &
Hl &2 ] =439 el AATH
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Fig. 22. Regional mean value of SAR.
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Na*: Ca*
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Fig. 23. Concentration ratio Na® ion and Ca®‘ion.
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Na'¢} Ca®"9] Hl&E A|FA 4 1 1.0, AAZAAE 1.1~4.9 ¢
1.0 9] M= Jebgth Na?t Ca H[E°] $d&Fel 8 : 15 2F3te] HE
Fol #Joz dfE NP AFANI—4, NJ=7) 233 HAFA(SS-1,
SS-3) 2 XoE F 4/ NFo® Yeeh B YEF g% e F

FES Ao TR =2 a8 F U v AFE =¥ ddd uE

£Ab}
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@

1

FAOA H oA 54572 EY HFES SARY A7AEE(EC) £+ A%
Ao 28] A=, SAR (Sodium adsorption ratio) | Wz} 57[A] =2 &

Frotal ECoks 7-2sto] AlAlsta vk A7E7l ok, Bk FFE0
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polA ] QR wlobw 2ga shadlgel UE LhEF W&ol obd 3
Fgo] ol R FREY BAZ 0F i dFE
39 W AN WA BAYS 45T 5 9

AR GFeQle] tE FAOY AEAFe] mAE FFS Lors] 95

o

o #d FEo st AESUIL SARY #h(Table 10)S o] g3to] &k
o AEgel AL FAY JFe B4Rt
Table 10. EC and SAR data
. EC(dS/m) SAR
DOTY Spring  Summer Fall Winter Spring Summer Fall Winter
ESF1 0.09 0.10 0.10 0.10 0.72 0.71 0.71 0.73
B = 2 0.17 0.18 0.18 0.18 0.73 0.72 0.72 0.72
a ES—-1 0.17 0.19 0.40 0.43 0.99 0.98 2.76 3.12
S ES- 2 0.23 0.23 0.22 0.22 1.21 1.17 1.18 1.21
. ES— 3 0.09 0.10 0.11 0.09 0.56 0.57 0.57 0.56
ES— 4 0.13 0.12 0.13 0.13 0.63 0.64 0.65 0.63
WJ-1 0.19 0.27 0.23 0.22 0.64 0.64 0.65 Odal
Wl— 2 0.14 0.20 0.11 0.12 0.77 0.85 0.81 0.79
W WJ— 3 0.20 0.19 0.19 0.24 1.25 1.36 1.35 iIr-2§
e WJ—- 4 0.20 0F33 0.21 0.48 1S 1.28 1.37 1.48
s Ws—-1 0.16 0.24 0.19 0.16 0.92 0.70 0.83 0.94
; WS- 2 0.18 0.19 0.19 0.18 1.69 1.63 1.61 1.%2
WS- 3 0.15 0.17 0.13 0.13 0.76 0.78 0.79 0.87
WS- 4 0.26 0.36 0.34 0.33 0.90 0.72 0.82 0.80
SS—-1 0.07 0.09 0.09 0.09 0.51 0.60 0.62 0.60
S SS— 2 0.07 0.09 0.07 0.07 0.49 0.50 0.49 0.47
0 SS-3 0.15 0.20 0.16 0.12 0.70 0.70 0.70 0.78
Ltl SS— 4 0.17 0.18 0.18 0.17 1.66 1.56 1.66 1.69
h SS-5 0.18 0.19 0.20 0.20 1.64 1.60 1.68 1.81
SS— 6 0.06 0.07 0.07 0.06 0.50 0.52 0.53 0.53
NJ— 1 0.06 0.06 0.06 0.06 0.61 0.57 0.58 0.58
NJ— 2 0.11 0.15 0.11 0.09 0.63 0.65 0.60 0.62
N NJ—3 0.16 0.19 0.17 0.17 0.95 0.86 0.85 0.92
O NJ- 4 0.19 0.09 0.34 0.08 2.95 0.68 5.89 0.59
1{ NJ- 5 0.10 0.11 0.11 0.11 0.77 0.76 0.77 0.84
h NJ- 6 0.10 0.10 0.10 0.11 0.71 0.67 0.64 0.77
NJ—- 7 0.11 0.11 0.12 0.12 0.97 0.90 0.98 0.97
NJ- 8 0.10 0.10 0.10 0.10 0.74 0.76 0.75 0.77
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AFE(EC) Y ALE Bass FA9 59~261 ps/em(0.059~0.261 dS/m),
&7 59~363 ps/em(0.059~0.363 dS/m), F7 57~401 ps/em(0.057~0.401
dS/m)olw FAel= 55~478 us/em(0.055~0.478 dS/m) 9] & JERSLh A
T A AYelA AL 7Y AEAS nAE FAY 4 5 F AF
SRV ER) Y FRoEe AE Wl wA7F gl w9107 dS/m ©lsh)
Hold, sd&so] F LA=S Alsh] S dREEAE AFAAY] sH&
T7F A9 WFE AR 5t S TH ge JAoE HAEH T

F9449 Na', Mg”" 2@ Ca’'ol&e] 28 SARS thdA ol A&
(A= 0.47~5.899 #& Holw, AdEH=EE FA 0.49~2.95, 3H
0.50~1.63, 57 0.49~5.89¢|9 FAll= 0.47~3.12¢] gk-& Yebstth

3% < 7% Q0% AT AdFES SAR(Sodium
Adsorption Rate) 8] vl &S fAES7] flste] A xi e} tfsh 93] &
(Adapted from University of California Committee of Consultants
1974. Table 6)71&¥ AFAS AT HH)S SARF} W7 HEE(EC)
o AAC o3 FAHoR BA HAE A ES AFE #AE Fia
240 el vl ASCE (American Society of Civil Engineers w]=*
ES S3)oM A EUY FRE FFES AHEE EYTo] 056~1.0
inch/hr, ¢&E, A&, AE E%Fo] 0.1~0.5 inch/hr, A&, HEALGE &
7] 0.01~0.1 inch/hrZ AAISt JArH(FHE7] =4, 2007). w$ @ <
% (EC= 0.2 dS/mol3h) 9] #/MFE SARO #AIQel AFE& A7 A

o, =

W) AGe Bre] AR EE} W =

N
©
N
m
ﬂﬁ
2
2
o

s B 5 Qlon, fASo] Erh

2 ol gy AFAAY Aol tiste] B B AT TS
T SAR¥Y FFEEO N e sdE&F Fd= A9EE vwskd Table
119} #Zom, 7 A4 AF+ SARS 0.5 A

of

=]
RLR

0.08~0.26 dS/m= YEh} thFE Ao JFEo FA4H <

=
FAolnw AEAge] AA IdF = AV e A Tig. 24).

_{

nl
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Table 11. Affects infiltion rate of water into the soil

Potential Irrigation Problem

Data (Min./Max.)

Region SAR EC (dS/m)
0~3 3~6 > 0.7 0.7-02 <0.2 SAR EC
Jeju 12 0 0 3 9 0.53 / 1.58 0.08 / 0.26
Jeju—si 6 0 0 1 5 0.72 /1.34 0.11 / 0.25
Seogwipo—si 6 0 0 2 4 0.53/1.58 0.08/0.26

EC : > 0.7 No reduction 0.7~0.2 Slight to moderate reduction < 0.2 Severe reduction

[ Jejusi
30 0
[ Severe reduction in i
rate of infiltration 8
25 [ Slight to moderate ’
@ L reduction in rate 6
2 of infiltration £ s
2 s
¢ 20} E
c B 2
(=}
= B ¢
a 3 G 7‘0 0“
i :
<q 15 - 0 0.1 02 03 04 05 0.6 07 08 09 1
E [ EC(ds/m)
2
©
o
»
10~
[ No reduction in rate of infiltration
L Seogwipo si
k 10
5 T :
o 8
N 7
0 PR NN T O T VO N T W O [ T 3
[o] 2 3 4 5 w
g 5
Salinity of applied water (ECw) in dS/m d
3
Relative rate of water infiltration as affected by r
salinity and sodium adsorption ratio (Adapted i + e .‘
from Rhoades 1977; and Oster and Schroer 0 bt (
1979) ¢ 01 02 03 04 05 05 07 08 09 1
EC(ds/rm)

Z£X: Water quality for agriculture

Fig. 24. Electrical conductivity of soil penetration of SAR relationship.

ZAF A EE HESPE SARS 0.47~5.899 #s FH¥AY 0.56~3.12,
MEA 0.64~1.72, FHEAGNA 0.47~1.81, HHFAYGL 0.57~5.895 1}
ER SAth B0 NJ—4A5ellA] FAle] 5.89% 7HE ¥ 7 HHA
olo] SS—2A A elA FAC 04724 7H wHA YEREth ECE 0.06~0.48
dS/m2A F5FA9 0.09~0.431 dS/m, AFA 0.11~0.48 dS/m, HH-A
1 0.06~0.20 dS/m, &< 0.06~0.34 dS/mE YERJ, 0.06 dS/mS
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HQl BRA) NJ-1AHellA 71 vh& ghg wbd A F-x9e] Wi-44H
M 0.48 dS/m=A 7HF ¥ JEbsith

SAR¥} A7|HE=(EO) O 2%t AFA 9] FdE52] ATz A4
Fe dotry] 3t EY AFE anE HESU, ATE A A9
Al SARE] At Fho] 3ol AL gtk ECO AR A Bghs
0.06~0.32 dS/m®] Welel low, AFA(EIJ-1, EJ-2, WJ-2, NJ-1,
NJ—-2, NJ-3, NJ—4, NJ-5, NJ—-6, NJ—7, NJ—8), AFZA](ES-3, ES—4,
WS—1, WS—2, WS—3, SS—1, SS—2, SS—3, SS—4, SS-5, SS—6) 7 11
AR (E 2270 A5 A 0.2 dS/molstZA A& Agel dFE 5 e
Eoke] tist AE&o] FA4 TS E & UE FoE YERT ECH) 0.2
dS/m ©]4<l A3 670(ES—1, ES-2, WI—1, WJ-3, WI—4, WS—4) A
A 0.2~0.32 dS/m®] o= AREFrol| 3lo] A&l G (0.2~0.7 dS/m) o]
= Wl &3t Ao SARF ECO #Ao &8k &A1 o9& Fig. 25
of \ddz JeRfith
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Fig. 25. Regions of the relationship between EC and SAR.
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& ®w FAlolE SAR©] 0.49~2.95, EC 0.06~0.26 dS/m (0.2 dS/mol&} 24
A AA-, 0.2~0.7 dS/m 471 AA), 34 SAR 0.5~1.63, EC 0.06~0.36
dS/m(0.2 dS/melsl 2378 A4, 0.2~0.7 dS/m 570 A7), F7 SAR
0.49~5.89(0~3 2744, 3~6 171 A5), ECx 0.06~0.40 dS/m(0.2 dS/m
ola} 227 A|A, 0.2~0.7 dS/m 670 AF)olal NJ-4452> SAR 5.89, EC
0.34 dS/mZ Yetdlon, EAlol= SAR 0.47~3.12(0~3 2770 XA, 3~6 1
7 A7), EC 0.06~0.48 dS/m (0.2 dS/m °l&} 2170 A4, 0.2~0.7 dS/m 7
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