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Relationship among Chemical Properties of Soils with
Different Texture Taken from Plastic Film House of Chungbuk Area

Jai-Joung Kim, Seong-Soo Kang, Ki-In Kim and Soon-Dal Hong*
Department of Agricultural Chemistry, Chungbuk National University, Cheongju 361-763, Korea

Chemical characteristics and their interrelationships of 156 soils included by 74 sandy loam and 82 loam
soils collected from plastic film house in Chungbuk area were investigated from 1998 to 2001. Seventeen
chemical properties including pH, organic matter (OM), electrical conductivity (EC), inorganic nitrogen,
available phosphorus, exchangeable cations, CEC, etc., were analyzed by correlation, standardized partial
regression coefficient, and principal factor analysis. Standardized partial regression coefficients of chemical
properties were estimated to determine the degree of contribution of EC and OM contents in soils.
Principal factor analysis was applied to classify the studied chemical properties into different groups
having similar chemical properties. The pH of experimental soils ranged from 4.24 to 7.14 and 4.95 to 7.35
for loam and sandy loam soils, respectively. The EC of soils varied from 0.93 to 15.65 dS m’ for loam and
0.91~22.30 dS m™ for sandy loam soils, respectively with significant differences among them. The EC
measured by 1:5 H20 dilution method and saturation method were significantly related with 8.163 and
8.599 as the slopes of regression equation for loam and sandy loam soils, respectively. These slopes more
than 8.0 in this regression equation was higher than the slope of 5.0 that is estimated from dilution
coefficient suggesting that EC measured by 1:5 dilution method might be erratic. The standardized partial
regression coefficient of different chemical properties for the estimation of EC was in the order of NOs >
CI' > OM > exchangeable Mg for loam soils and NOs” > exchangeable Mg > CI for sandy loam soils.
Contribution order of the chemical properties based on standardized partial regression coefficient differed
1:5 dilution method and saturation method, indicating that different chemical compounds might be present
in the extract solutions of these two methods. Consequently the measurement of EC by saturation method
was thought be still better for estimation of chemical property because accuracy of EC measurement by 1:5
dilution method can't be improved by any specific coefficient for adjustment of EC. Regardless of
differences in soil textures and extraction methods, correlation coefficients between EC and the other
chemical properties were routinely in the order of NOs” > CI > degree of base saturation > exchangeable
Mg > exchangeable Ca > SO4”. The principal factor analysis revealed four factor groups of the chemical
properties studied. The groups for sandy loam were as follows; ; 1. salt components, 2. soil reaction
components, 3. fixed and adsorption components, 4. CEC components. The groupings of loam soils were
similar to sandy loam except that exchangeable Na substituted the CEC of sandy loam.

Key words : Plastic film house, Chemical properties, Soil texture, Standardized partial regression coefficient,
Principal factor analysis
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=% (electrical conductivity, EC), 3F2to]& (SO(7),
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Adh 1837 EYL ¥ E JHEse AE €% Bkl Ui AEA 1:5 FAHo| 23t FH A9
F} FoleXN@FEFE 747t 55~652 g kg 9 U FE AE 64409014 ALE 122974A1 9] vkttt
100~21.0 cmol” kg 'BA AAH FAELFS] 584 = A 23E BAsiy AVAREE 34k
BEE2 g% Aol7t & BEXEAE B9tk &l ol FgS THIoF At At Th
EYdY dFFIAEE YeEe AVAEEs gyt nEA B¢ AFHAEE UelE A7AEE #
Hog EXo HA wFo B pH 549 A 2> EY 7 49 318y EAd nEt X3 EWG
F-o} 7ol EYAES THTE o v &R 38435} 1:5 3|4y Alolo] LA AAE Holx ¢S AL
o &ty SAXE g4nS ot EdstAL Z AztdAn, I8EE BA " FF9 fol4H2 15
AT AAolth (NIAST, 2000). o] WHe A& sldyo] HE AW SHA JILE yEstH
glslr] fste HEAE 15 sz 23t A=Y EYY A7AEREE sl 23 HAEHOE B4
o2 FE3td Fig. 19 3ABAE YEINT. FEY 3= Aol vpgEA g Ao=w AztHEY
AMGE BF T 7R JAESWUH Atold] =R fo)A Table 2= A7|dE=Xd o3t st E9] 7t
A= AAXAH IAAAE BHPorw A 3729 & v|st7] 9ste] ¥F3E HIAASFE JERA
71 &7 7S AFFETF 8599, SFE VT 816302 H| =3} Zolth, YE AMUE EF X3 FEH o &4
Atk olEst FHADJAZREE 1:5 A H| 93l 3 H ANNAREY s 5538 AYAAST= A
Aujg 55 Fsle] 4L AVARRT e A FE A27F 7HE A JErE g sl ER el 9
2 F A HAFAUY Jung et al. (2001) = gt A7 EE st AN ES VA e &
Table 1. Concentration range of chemical properties of experimental soils.
Soil H Organi Wat Availabl
o Statistics P NH:-N NO:-N ECI:S EC. reanic aet varable
texture (1:5 H20) matter Extractable P2Os P20s
mg kg’1 mg kg'1 dsm” dsm’ g kg'] mg kg'1 mg kg'1
Max. 7.14 97.5 821.0 1.54 15.6 65.2 314 2000
Min. 424 33 21.0 0.15 0.9 55 30 410
Loam Mean 5.38 124 2220 0.60 47 257 110 1116
(n=82) Median 6.05 8.2 197.5 0.56 45 20.8 92 1131
SD 0.65 14.3 155.8 0.31 27 14.6 65 407
CV(%) 12.1 1160 70.2 514 584 56.7 59 36.4
Max. 735 64.7 1100.0 171 223 447 291 2061
Min. 495 35 273 0.10 0.9 104 21 592
Sandy loam Mean 583 9.1 288.0 0.65 62 2.7 117 1241
(n=74) Median 6.16 58 2143 0.55 50 19.8 103 1181
SD 0.64 8.9 218.6 0.33 4.1 8.7 63 415
CV(%) 109 97.9 75.9 50.3 65.8 384 54 335
Soil Exchangeable Cation
Statistics CEC SO+ cr
texture K Ca Mg Na
cmol” kg cmol” kg mg kg mg kg
Max 1.96 12.76 447 1.83 210 451 788
Min. 0.25 4.50 1.33 0.09 112 6 23
Loam Mean 0.73 8.10 2.30 0.68 14.9 60 223
(n=82) Median 0.66 8.13 214 0.56 14.6 ) 217
SD 0.42 1.79 0.65 0.39 24 73 148
CV(%) 57.1 221 283 56.8 15.8 121.9 66.4
Max. 2.55 21.97 8.29 1.61 20.1 596 1938
Min. 0.21 442 1.09 0.17 10.0 6 28
Sandy loam Mean 0.84 8.05 234 0.64 12.8 80 293
(n=74) Median 0.65 7.34 2.11 0.54 123 53 219
SD 0.61 297 1.23 0.35 1.8 112 308
CV(%) 72.1 36.9 52.5 543 142 139.6 105.2
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CI
0.857
0.874

N)

0.093 (Exch.Ca)
0.856

0.811

=

=
Sandy loam
0.462 (C)
0.411 (NOs-
0.086 (SO4)
0.053 (Exch.Mg)

NS
NS
0.510
0.587

AtFERTE FEO A
SO+*

R*=0.69~0.73)
ECis

N
T
=

T

Loam
0.659 (NOs-N)
0.230 (CI)
0.220 (Exch.Mg)
0.204 (O.M)
DBS
0.600
0.694
0.720
0.799

sABA (ARA
g9 71271

&) }d
0.393
0.467
0.680
0.738

Z]
Exch.-Mg

Sandy loam
0.738 (NOs-N)
0.161 (Exch.-Mg)
0.154 (Cl)

Exch.-Ca
0.337
0.459
0.640
0.688

SR M ]
EC.

0.911
0.917
0.943
0913

NOs-N

Loam
0.742 (NOs-N)
0.279 (C])
0.117 (OM)

0.095 (Exch.-Mg)

Dependent
EC.
E.C] :5
ECC
E.Cis

[e]

e

Loam

Texture
" N=74 for loam soil, 82 for sandy loam soil.

" N=74 for loam soil, 82 for sandy loam soil.
Sandy loam
' DBS: degree of base saturation

Table 3

Ranking

Table 2. Standardized partial regression coefficient of chemical properties for electrical conductivity.'

Table 3. Correlation coefficient between EC and other properties at p<0.0001.!
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Fig. 4. Relationship between available P2Os and water
extractable P20s in soils.

Table 4. Correlation coefficient between content of organic matter and other properties at p<0.0001.'r

Text Water Available Exch. Exch. Exch. PAR CEC 2 i
U Extractable.P P:Os K Ca Mg S0* cl
Loam 0.775 0.614 0.367 0.335 NS 0.356 0.747 NS -0.425

Sandy loam 0.588 0.467 0.553 0.316 0.385 0.460 0.498 0.428 NS

" N=74 for loam soil, 82 for sandy loam soil.
*PAR; potassium adsorption ratio.
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Ego] dF7F JAR AIAAN] B Hold x o 283 UmA 89l 45 FES] A§ (Table 5)
A A stetd 5o FEdAtel o 2d5S Rt A8 Akt kol (SO o] EFEE XA
7] 98t FAA EAE Fste] 1 AE Table 2t 5A4sEAL AIFES A4 (Table 6)&
5 (YE)9 6 (AFSE)] ellTh AldA B9 17 CEC B f71&°] X35 & Jol2AFde&HFo 2 54
N BFHES o] 83 Scree AHHE HWrtE FES st EREACT. webr] F=AxE A0 ogh Al )
AGE BT 9] 8RIERE ERENAT ol 89AE EYY 3t AIYES] A9 1) 9FER, 2) EY
of 54 37kA AAFEWH wEt tha zelE AE, 3) FFAIAHEZ 4) CECY 47) 29 EAo =,
HAATH B7E 4] 899E F 3Me EA #A a8y GES Aee Fol2ANEEF Al A3
o] AAFEFWHE Alelol FAREHA #H7P BEFREAU 2O gAEE 82 5402 EREHAYG
th & 8% 12 EYY AdRELARE 548 F de
ANARE, A da, 94, 97123t o] X% X L7
R, 89 2& EYY xR 54T £ e
pH (B2h4 @ 2A) X3k 43 So], 99l 3& 1998 A F-E] 2001 d71A] FHA ol A 15670 A E
Eoke] 74 Fas= getyom =A4sie 5 9u Fol AF = o] A EF] spshdel g 54
REQN D ABY BF, BEFH Fol xgAy  * FEWAE AR Wl skl v AE=

Table 5. Principal factor analysis for 17 chemical properties for loam soil (n=74).

Factor Method Variances included
Varimax ECe Cl NO:-N "DBS
Factor 1 Promax ECe NO:-N Cl DBS
Harris-Kaiser ECe Cl NOs-N DBS
Varimax pH(active) pH(reserve) Exch.-H Exch.-Ca
Factor 2 Promax pH(active) pH(reserve) Exch.-H NH:+-N Exch.-Ca Exch.-Mg
Harris-Kaiser pH(active) pH(reserve) Exch.-H NHs+-N Exch.-Ca Exch.-Mg
Varimax 'PAR Exch.-K CEC Ava-P OM
Factor 3 Promax PAR Exch.-K CEC Ava.-P oM
Harris-Kaiser PAR Exch.-K Ava.-P CEC
Varimax Exch.-Na SO4
Factor 4 Promax Exch.-Na SO4
Harris-Kaiser Exch.-Na OM SO

' DBS, degree of base saturation.
*PAR, potassium adsorption ratio.

Table 6. Principal factor analysis for 17 chemical properties for sandy loam soil (n=82).

Factor Method Variances
Varimax Cl DBS Exch.-Mg ECe NOs-N Exch.-Ca SO4
Factor 1 Promax Cl ECe DBS Exch.-Mg NOs-N Exch.-Ca SO4
Harris-Kaiser Cl ECe DBS Exch.-Mg NOs-N Exch.-Ca SO4
Varimax pH(active) pH(reserve) Exch.-H
Factor 2 Promax pH(active) pH(reserve) Exch.-H
Harris-Kaiser pH(active) pH(reserve) Exch.-H Exch.-Na
Varimax PAR Exch.-K Ava.-P NHs-N
Factor 3 Promax PAR Exch.-K Ava.-P NHs-N
Harris-Kaiser PAR Exch.-K Ava.-P NHs-N
Varimax oM CEC
Factor 4 Promax OM CEC
Harris-Kaiser oM CEC

" DBS, degree of base saturation.
t PAR, potassium adsorption ratio.
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