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Influence of Gypsum, Popped Rice Hulls and Zeolite on Contents of Cation in

Reclaimed Tideland Soils in Mangyeong

Seung-Hwa Baek”, Sang-Uk Lee, Dae-Geun Kim, Jong-Wook Heo, and Seong- ]o Kim' (Div. of Life-Environment,
College of Life Science and Natural Resources, Wonkwang University, "Dept. of Biofood Science and

Biotechnology, Chungbuk Provincial University of Science & Technology)

ABSTRACT: Soil conditioner, such as CaSQs:2H,O (gypsum), popped rice hulls (PRH), and PRH with
zeolite, were treated to the silt loam of Mangyeong in Saemangeum tideland reclaimed as 1550 (G1), 3100
(G2) and 6200 (G3) of gypsum kg/10 a, 1000(H1), 2000(H2), and 3000 (H3) of PRH kg/10 a, and 200
(HZ1), 400 (HZ2), 800 (HZ3) of zeolite kg/10 a added to 1500 PRH kg/10 a, respectively, each year until
2006 from 2004 for soil agglegatlon Under these c0nd1t10ns with gmwmg bermuda grass (Cynodon
dactylon) it was analyzed cations in soil, such as K', Na’, Mg , and Ca’’, at 60, 90, and 120 days after
treatment (DAT) to research how soil conditioners 1nﬂuenced to change those contents in soils, respectively.
The change of cations in s01l was almost the same things as fine sandy loam that gypsum treated decreased
remarkably contents of K', Na', Mg in soil. The change of K content in soil by continuous using soil
conditioners was gradually decreased in the order of 2004>2005>2006, regardless of the sorts and levels of
soil tneated conditioners, and K' content was high in the order of gypsum<PRH<PRH with zeolite each
year. Na' content was high in the order of gypsum<PRH<PRH with zeolite regardless of the sorts and
levels treatment of soil conditioners each year. Particulaly Treatments of PRH and PRH with zeolite was
made to increase Na' content in soil as compared with fine sandy loam soil. Mg2 content in soil was
increased in the order of gypsum<PRH with zeolite<PRH along with continuous using soil conditioner. Ca™*
content in soil was remarkably increased with continuous treatment of gypsum, and its level was in the

order of 2004<2005<2006.
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Table 1. Characteristics of soils used in the experiment

Y3t +zeolite A 2|3 5 3eH 1l QJsE B8]
oH¥, B9k Al 4 em core (Eijkelkamp Co., Giesbeek,
The Netherlacds)® A|F 3t S71ato] A o] &-s3iTh
YEZ%7] (Model DIK-2000, Daiki Rika Kogyo Co.
LTD, Tokyo, Japan)°ll +%ES 715t 20C &-20] 5]
5 5 AR Q] 288 959 xl Sl e
#(2.00, 1.00, 0.50, 0.25 mm)°ll ESAE 50 g
¥ ol 7|37} A71A) k5 FoJsto] sHAIA Eol
5 510 108 &9 Bl =0] AMEA & 5 30%
T 203] okl Ahid EYIAE 1060 24
dry oven®lA] 2447+ 7128+ $- 2,00, 1.00, 0.50, 0.25 mm
Aol Eel3ls BEddAte] FAE AiFsto] Miaz datet
Tk FAIEFS] 348 9 It 2 Table 1 3! Table 2

2 e

Potd ENEH XM2|+ZE

2004~2006'd 3ol AA At Ao REPFSE wiapd
FES 54 F vpiEte] 5 mmAE S £ 10 kgE
wagner pot(® 18 cm, Lenth 30.1 cm, 1/3000 a)oll <]
EET A8k 400 ml¥ F5t] LEFE 20 emE -
A =5 2dslon SUEE s BEetaat hda
ot Mtk rEliae 48 229 Ik itk EiEA W
Al FAET, EWHEA FAIE bermuda grass A
i, o] AlE(35F) bermuda grass AP, *B8R3A Al
8{(3<0) bermuda grass A, 831500 kg/10 a) +
zeolite(35°) A4 bermuda grass AjTE 3WHE Az
(Table 3)ste] distu Argarelafeteysl AE3hdshd
3 24 A wxo dIHo g QoulA] 3tk EYAIEE
4 cm core® 6¥21U(60 DAT), 72 21%4(90 DAT), 82
21(120 DAT)Zell AFHFIATE T B JA 9] 318t4] &
A2 Table 49} 7l

= = =
QA Boe) U g oly] Ssted W vl

Awef hete] 24z} o)X, B3kgA, YitL7+zeolite S
2004~200617F A8 sk, A2d ¥ F K, Na, Mg, Ca
T Fol S AL AR AE JH R HERGIth

o

Soil text pH oM CEC Ex.cation(cmol’ /kg)
oil texture N
(1:5) (%) (cmol” /kg) K Ca Mg Na
Silt loam 6.50 0.62 12.39 0.47 2.93 2.46 0.37
Table 2. Distribution of aggregates sizes in soils used in the experiment (unit: %)

Sizes of aggregates(mm)

Soil texture

>2.0 2.0-1.0 1.0-0.5

0.5-0.25

<05 Degree of aggregation

Silt loam 0.95 13.30 9.57

5.26 7.85 36.93
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Table 3. Level of gypsum, popped rice hulls and zeolite with popped rice hulls to pots
Level of soil amendments(kg/10 a)
Pots Fertilizing . .
(N-P-K) CaSO,-2H,O Popped rice hulls Zeolite

C 17.2-2.2-4.11 - - -

Gl 17.2-2.2-4.1 1550 - -

G2 17.2-2.2-4.1 3100 - -

G3 17.2-2.2-4.1 6200 - -

H1 17.2-2.2-4.1 - 1000 -

H2 17.2-2.2-4.1 - 2000 -

H3 17.2-2.2-4.1 - 3000 -

HZ1 17.2-2.2-4.1 - 1500 200

HZ2 17.2-2.2-4.1 - 1500 400

HZ3 17.2-2.2-4.1 - 1500 800
T Trenholn, L. E. et al. 2000. Crop Sci. 40: 1350-1357.
Table 4. Ingredients of popped rice hulls and gypsum

) CEC T-C T-N C/N T-P P05 KO CaO MgO  NaO SiO,
Material N
(cmol” /kg) (%)

Gypsum * - 0.03 - 1.9 - 0.2 514 0.08 0.38 1.6
Popped 414 117 354 - 062 065 017 020 011 -
rice hulls
Zeolite 262.7 - - - - - - - - - -
* Not determined
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Fig. 1. Exchangeable K concentration in the soil treated
with gypsum(G), popped rice hulls(H), and zeolite with
popped rice hulls(HZ).

*Means with the same lettered superscripts of histogram's
are not significantly different at 5% level by Duncan's
multiple range test.
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Fig. 2. Exchangeable Na* concentration in the soil treated
with gypsum(G), popped rice hulls(H), and zeolite with
popped rice hulls(HZ).

*Means with the same lettered superscripts of histogram's
are not significantly different at 5% level by Duncan's
multiple range test.
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Fig. 3. Exchangeable Mg concentration in the soil treated
with gypsum(G), popped rice hulls(H), and zeolite with
popped rice hulls(HZ).

*Means with the same lettered superscripts of histogram's
are not significantly different at 5% level by Duncan's
multiple range test.
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Fig. 4. Exchangeable Ca®* concentration in the soil treated
with gypsum(G), popped rice hulls(H), and zeolite with
popped rice hulls(HZ).

*Means with the same lettered superscripts of histogram's
are not significantly different at 5% level by Duncan's
multiple range test.
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