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Screening of Adsorbent to Reduce Salt Concentration in the Plastic Film House Soil
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ABSTRACT: Salt accumulation in the plastic film house soils under continuous cultivation condition causes
problems such as salt damages to plants, nitrate accumulation in vegetables, groundwater contamination, etc.
due to excess application of fertilizers. Objective of this research was to find an optimum adsorbent to
reduce salt concentration in the soil solution of plastic film house soils, where crop injuries have been
observed due to the salt accumulation. The soils were significantly high in ayailable P (1,431~6,516 mg
kg ), NO-N (117.60~395.73 mg kg"), exchangeable Ca (4.06~11.07 cmol. kg”) and Mg (2.59~18.76 cmol,
kg"), as compared to those of the average upland soils in Korea. Soils were treated with each of adsorbent
such as ion-exchange resin, zeolite, rice bran, etc. at 2% level and prepared into saturated-paste samples.
After equilibrium, soil solution was_vacuum-extracted from the soil and measured for changes of the pH,
EC, and concentrations of Ca™”, Mg“, K', Na', NH;", PO;> and NO;. Rice bran effectively removed PO,
and NOs in the soil solution up to 100%. Efficiency was decreased in the ordgp of rice bran > ion-exchange
resin > zeolite. Removal efficiencies of zeolite and ion-exchange resin for Ca™ were ranged from 1 to 65%
and from 7 to 61%, respectively. Ion-exchange resin was also effective for removing Mg, K', Na', and
NH,". Overall results demonstrated that rice bran and ion-exchange resin could be applicable for salt
accumulated soil to remove the respective anion and cation.
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Table 1. Physical and chemical properties of the selected plastic film house soils used in the experiment

) Exchangeable
Soil Cultivation Texture pH  ECis ECe” OM” P0Os  TKN? NHN NOsN
Ca Mg K Na

LD. Vegetable (year) (1:5) (dS m") (g kg e (mg kg™ (cmol; kg
C8-1 Cucumber 8 SI? 543 023 166 47 1444 285 3472 14560 406 259 134 030
C811°  Cucumber 8 SL 599 016 108 54 1431 4474 2763 11760 507 316 137 oz
82 Cucumber 8 SL 671 118 620 53 1562 3993 3407 39573 691 717 285 092
€83 Cucumber 8 SL 690 052 343 51 1899 4199 3883 31827 706 810 170 033
T8 Tomato 8 SL 707 023 116 72 257 5901 3304 25013 1107 1240 217 029
T10 Tomato 10 L 673 088 431 97 6516 9216 3509 33227 1030 1876 528 082
Optimum 60~65 20~30  300~500 25~30 08~10 05~0.75
range

a)Sandy loam, b)Loam, 9Saturated paste, d)Organic matter, “Total Kjeldahl Nitrogen, 9Subsoil (15~30 cm).
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Fig. 1. Linear correlation between electrical conductivities

(EC) measured by different methods of 1:5 batch (ECys)
and saturated-paste (EC.).
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Fig. 2. Effect of adsorbent treatments on PO,* and NO;
concentrations in soil solution from plastic film house
soil cultivating cucumber continuously for 8 years (Con:
Control; Zeo-G: Granulated zeolite; HA: Humic acid;
AC-G: Granulated activated carbon; AC-P: Activated
carbon powder; Zeo-P: Zeolite powder; IE-Na: Na'/ OH
form ion-exchange resin; IE-H: H'/ OH form ion-exchange
resin; and RB: Rice bran. Means with the same letters are
not significantly different by Tukey's studentized range
test).
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Fig. 3. Changes of pH (ApH = pH, - pH.) of soil solution
extracted from three plastic film house soils as influenced
by adsorbent treatments (pHp: pH before adsorbent treat-
ment; pHe: pH after adsorbent treatment. + and - stand
for the increment and decrement, respectively, description
of the plastic film house soils was shown in Table 1).
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Fig. 4. Changes of PO,> concentration (APO;”) in soil
solution extracted from three plastic film house soils (A
PO, = [PO ). - [POS T [PO T POs” concentration
after adsorbent treatment; [PO’}: PO,” concentration
before adsorbent treatment. - stand for the decrement,
description of the plastic film house soils was shown in
Table 1).
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Fig. 5. Effect of adsorbent treatments on NO; concentra-
tion in soil solution extracted from three plastic film
house soils (description of the plastic film house soils
was shown in Table 1).
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Fig. 6. Effect of adsorbent treatments on Ca™ concentra-
tion in soil solution extracted from three plastic film
house soils (description of the plastic film house soils
was shown in Table 1).
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Fig. 7. Effect of adsorbent treatments on Mg™* concentra-
tion in soil solution extracted from three plastic film
house soils (description of the plastic film house soils
was shown in Table 1).
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