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Table 1. Soil sampling regions and land use types

Soil Region Land use Crop
BC-1 Baicheng, China  uncultivated -
BC-2 Baicheng, China upland wheat
BC-3 Baicheng, China upland wheat
BC-4 Baicheng, China upland com
LC-1 Longjing, China paddy rice
SK-1 Suwon, Korea paddy rice
SK-2 Suwon, Korea pasture alfalfa
SK-3 Suwon, Korea green house lettuce
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Table 2. Some physical and chemical properties of soils

E%Fe] o]818H]. Table 2+ 2] E%] EA, pH, 7€
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Soil Texture" pH O. M. (%) Bray 1 P (mgkg") Olsen P (mg kg'™")
BC-1 sandy loam 102 1.51 8.7 84
BC-2 sandy clay Joam

0-10 cm 7.6 1.54 0.6 20
10-20 cm 73 1.24 0.5 1.5
20-30 cm 7.3 1.07 0.4 1.0

BC-3 sandy clay loam 7.5 1.98 1.2 7.3
BC4 sandy clay loam 1.6 1.88 2.8 4.0
LC-1 sandy clay loam 6.6 221 309 244

SK-1 sandy loam 6.1 2.01 34.0 39.8
SK-2 clay loam 4.4 2.60 785 924
SK-3 sandy clay loam 6.1 4.85 4103 284.0
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Table 3. CEC and exchangeable cations determined by 1 N NH,OAc (pH 7.0) extraction method

CECP Na K

Ca Mg

Soil Ca saturation? (%)  ESP® (%)
cmol(+) kg
BC-1 229 2822 1.0 34.6 2.67 150.8 123
BC-2
0-10 cm 19.5 227 0.30 49.0 6.29 2515 11.6
10-20 cm 237 0.74 0.25 51.1 4.84 2155 3.1
20-30 cm 23.6 0.61 0.22 46.0 5.17 195.1 26
BC-3 219 1.43 0.36 47.1 5.79 214.8 6.5
BC4 21.7 1.82 0.30 45.1 6.62 2076 84
LC-1 217 0.67 0.56 20.4 275 93.9 35

Deation exchange capacity
DCa saturation percent = (exch. Ca/CEC) x100
Yexchangeable sodium percent = (exch. Na/CEC) x100

Table 4. CEC and exchangeable cations determined by 1 N NaOAc
(pH 8.2) extraction method

CEC K

Ca

Soi Mg Ca satura-
oil ‘ .
cmol(+) kg tion (%)

BC-1 30.74 0.59 53.64 0.11 174.5
BC-2

0-10cm 2457 0.29 27.19 6.65 110.7
10-20cm 2193 0.24 32.16 4.60 146.6
20-30cm  28.91 022 32.99 5.55 114.1
BC-3 26.61 0.39 31.33 5.70 117.7
BC4 27.12 0.31 28.02 6.58 103.3

percent)y S AtelH WA EQke] A9 Ca E3hgo] ke
1IN NH,OAc IEHOZE 150~251%, 1N NaOAc IEHo

= 103~174% HHEA 100% o3& JeERSIt. SlE=
MEZE/NE (Luvic Chernozem), £7)E(Orthic Chernozem), £
W&/ EMeadow Chernozem), L&) AKME E7)E (Calcic
Chernozem) 52| 47l oFR=E VoAt A8 J33 4
3)o] £, AHFgo] F83 Aol weha WAz
do] Bl Cad] YR Caol Bo] 28Ho] glomzm
Ca¥de]l NH,OAcH NaOAcol 93l §a=o] ve} &
Cadto] AA Z8A Ca¥tF BTt A ekt

Table 55 EXF T3t &9 38k =4S ekl Aol

Table 5. Chemical properties of saturation paste extracts

t}. nAZR e N7t Yol 5 W st %o, &
ol2oME Cl9} SO, 5=t vlssitt. WA wPdzA] B
%& EC, ¥ SAR & 7IFoE ERSHY 4F-UESEH E
ool sRalgth. WA ARRK] EFS] ALlE Navt &
ol Z ¥y} AY EUYEY, 53] Na= AES Bo] &
Astgor, AZoz ZALFE Cad FEE 71T, Sol&
2 7E 2994 HCOY =7 7HE Ut

Ak F3 B4, Fig. 12 A EY F AR EFY A
A B3-S Langmuir £ 5248 o83l vl Zle=w
pH7} B& E/ES] A= ARAFRY7E 095 oS |
Ehfo] Langmuir &3 F&2)o] 2 X315t} Harter$}
Baker'®ol] ¢J8PH Langmuir % 5248 E¢-89 {39
=g 2 43S 47 g Aol dAT 2 FEE 9]
Lol @x B9 FHo FAFL Akl vlaske ddde
& BA7 glon 53] ¥ HFEre F& oM Langmuir
e 4g F dokal sk

Table 6& Langmuir $% 52402 8 73 HF2F
F AR ArE JeEbd Aol AFAUA dre
0.04~0.11 Img'e] WARA FA] Bl & Aol7} gl
WA Bo¥e) A FEAM T ofF WAAT B
Hu) AAZHTE 406~521 mg P kg! BARA = A=A
B9k Ay ASHF 62-450mg P kg' HE9H? v
o} =E%e A9 EY pHel FER o] Hid 84 =

Cations Anions
Soil Na K Ca Mg Cl HCO, SO, ECe (dSm™) pH SARY
meq.J-! meq.-'
BC-1 959 0.61 18.5 44 22.0 - 21.2 7.06 9.7 28.3
BC-2
0-10 cm 244 0.13 1.5 12 14 72 0.36 122 8.1 21.0
10-20 cm 47 0.09 37 1.7 1.8 40 0.26 0.69 7.8 2.8
20-30 cm 3.1 0.04 37 1.6 14 34 0.22 0.54 77 19
BC-3 7.1 0.10 27 0.1 22 7.8 0.05 0.92 79 6.0
BC-4 4.0 0.08 2.7 1.3 1.0 7.1 0.05 0.62 7.6 2.8
LC-1 6.5 0.69 79.2 154 18.8 - 28.4 3.80 6.2 0.9

Ysodium adsorption ratio = Na/[(Ca+Mg)/2]"?
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Fig. 1. Langmuir isotherm plots for phosphorus adsorption.

Table 6. Langmuir parameters of phosphorus adsorption

. Adsorption maxi- Bondi
Soil mumq()mg P kag)’(ll) co:fréili;glte(rlliggx]) P.0" (kg har')
BC-2 498.2 0.062 344
BC-3 406.3 0.110 279
BC-4 521.7 0.041 360
LC-1 555.6 0.058 403
SK-1 632.8 0.061 435
SK-2 2832 0.060 195

Uphosphorus requirement equivalent to 30% of adsorption maximum for
obtaining the maximum crop yield
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Physical-chemical Properties and Phosphorus Adsorption Characteristics of Soils in Baicheng, China
Sheng-Ai Jin, Sun-Ho Yoo'*, Sang-Mo Lee? and Woo-Jung Choi! (College of Agriculture, Yanbian University,
Yanbian, China; 'School of Agricultural Biotechnology, Seoul National University, Suwon 441-744, Korea; *National
Instrumentation Center for Environmental Management, Seoul National University, Suwon 441-744, Korea)

Abstract : Soil physical-chemical properties and phosphorous adsorption characteristics were investigated to obtain
the informations of the appropriate fertilization and soil management in Baicheng region, China, where agricultural
circumstances at present forces to consider the use of land for crop production. Soils were collected from one
uncultivated and three cultivated lands on August 1993. Soil pH was very higher in uncultivated land than in
cultivated land, their values were 10.2 and 7.4, respectively. Regardless of cultivation, soil organic matter contents
were below 2%, and concentrations of available soil phosphorus expressed as Bray 1 P and Olson P were less than
10 mg P kg, however, cation exchange capacity was higher than 20 cmol(+) kg™, For uncultivated soil, the values
of exchangeable sodium percent and calcium saturation percent were higher than 100%. The major cation of soil
saturation paste extracts was Na regardless of land use type. Based on electrical conductivity and sodium adsorption
ratio of saturation paste extracts, uncultivated soil was classified as saline-sodic soil and cultivated soil was classified
as sodic or normal soil. The maximum adsorption capacity of phosphorus calculated by Langmuir isotherm ranged
from 406 to 521 mg P.kg'l. The constraints of soils in Baicheng regions for agricultural crops were high salt
concentration, unfavorable soil chemical composition such as low concentration of available phosphorous, and poor
drainage due to soil dispersion by high Na concentration. Therefore, the soil in Baicheng region, need the application
of phosphorus fertilizer to increase the soil fertility and the proper soil management to improve the soil physical

property especially permeability and soil structure.

Key words : Chernozem, phosporus adsorption, saline-sodic soil, Langmuir isotherm
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