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ABSTRACT

This study was conducted to investigate the changes of soil chemical properties and uptake
of salts by the plants(Raphanus and Lactuca) according to the application of the food waste
compost(FWC), which was produced on‘a large scale at a pilot plant.

Generally, FWC has a high electrical conductivity(EC) and contains much salts, such as Na, K,
Ca, and Mg, and because of these when FWC are applied to soils there is a possibility of salt ac-
cumulation in soils and growth inhibition on plants.

The FWC were applied at the rates of 0, 20, 40, 80, and 160 Mg/ha in the 1/5,000a pots on the
basis of dry weight, and the plants were cultivated for 60 days. And then, changes of pH and EC
in soils and uptake of salts by the plants were investigated. The results obtained are summarized
as follows:

1. After the cultivation of the Raphanus and Lactuca, pH increased and EC decreased in the
soils.

2. Uptake rates of Na and K were slightly increased with the application of the FWC. In up-
take rate of Ca, Raphanus and Lactuca was decreased, increased, respectively. In Raphanus, up-
take rate of Mg was highest with the application of the FWC at 40 Mg/ha, and in Lactuca, con-
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tinuously increased with application of the FWC.

Key words : Food waste compost, Electrical conductivity(EC), Raphanus, Lactuca
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Table 1. Chemical properties of the food waste
compost and soil used in the pot experiment

H EC TNTCCN P K Ca Mg Na

p
Samples (7.5) (dS/m) (%) (%) ratio %

Compost 7.4 51.6 29 444 153 0.93 1.13 0.59 0.33 1.12

Soil 6.6 0.35 0.05 3.2 64.0 0.05 0.62 0.43 0.16 0.15

Table 2. Contents of heavy metals and microelements
of the food waste compost and soil used in the

pot experiment
Samples As Cd Ct Cu Hg Pb Fe In
mg/kg
Compost 0.6 09 ND' 109 ND 64 1,936 381
Soil 14 ND 41 53 ND 205 1461 635
ND : Not detected
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Fig. 1. Changes of pH in soils after application of the compost.
(A) Raphanus, (B) Lactuca
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Fig. 2. Changes of EC in soils after application of the compost.
(A) Raphanus, (B) Lactuca
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Fig. 4. Changes of K content in root and leaf of Raphanus and Lactuca
after application of the compost. (A) Raphanus, (B) Lactuca
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Fig. 5. Changes of Ca content in root and leaf of Raphanus and Lactuca
after application of the compost. (A) Raphanus, (B) Lactuca

S of KOWREC, Vol 6, No. 2, 1998



66 ]84, 37

=#= Root: 15 days
06 (A) Raphanus Root : 60 days

—aA— Leaf: 15days

//\ —w— Leaf:60days
g 04 /N

02 -

Mg(%)
\
/

0.0 I ] T T l

(B) Lactuca
— " Los

\\ : ~ 0.4

— ~ 0.2

0 40 80 120 160

0 40 80 120 160

Compost applied(Mg/ha)

Fig. 6. Changes of Mg content in root and leaf of Raphanus and Lactuca
after application of the compost. (A) Raphanus, (B) Lactuca

AtHHe and Grant, 1992). ¥ Yoo Mg

5% A3 By gt sb w3k, Hy

A go] Z71A5E 7astst 80 Mg/ha o4

£ A8ae i AY Wt dlth 2= Mgst

Na /\].o],] JEAEE A wt oIt HE
2o

4.4 B

ool NBATE Lokt et Bk,

1. SIS ALSIS o AT} AT A 3
E9) pHE 273900,

2. Eofe] ECE EW%) 457} A2z 9%
B Aol o8] B B0z o|FHY
7) WEo 2L Aar) A Bk S-S A
& ¥ 72 39,

3. FWCE Al&8%S o A=A Nad &%
& AR} 43 BE Ag3o) Z7185E By
s} QoIA ZAS, 53], AolH K §4:
e FWCS) A140] 28] Balolat 271819
3, QolE PAST. Cadl F5F glof

BIBXILE, M 6 H M 2 B, 1998

rlr

Q7S 4FE 47 g, e, o
A4 Mg B4 40 Mha ASAE 1 71
% Ekor, ol FWCH Agl et
A% 02 Z7e,

O

__42.’..

l

Al 2

o AFE FEAUABTAG EH4714507)
BAUR e NLATERL ) QTH Ao 913
o) esigou e olo] A=Y,

o
Ho
ra

a

FEAETA (1995), FANHATRAVIE.

ABE (1997), A5 2 f714H71E89] Hu|3

He)71& A ZAE)" . pp. 169~178.

A7)S. o]E QAN 7T oA @
(199), “ArgEeA e Ado] tiF % F
23} Fapol A 4. BRI RS
3]A], Vol. 29, No. 3, pp. 275~281.

Ashraf, M. and Nagvi, M. 1. (1991), “Growth



EHERZAZ] HHlY A8l mE EGY Y W3 d AEAN IR FF 67

and Jon Uptake of Four Brassica species
as affected by Na/Ca Ratio in Saline Sand
Culture’. Z. Pflanzenernahr. Bodenkd. Vol.
155, pp. 101~108.

Benlloch, M., Ojeda, M. A., Ramos, J. and
Rodriguez, A. (1994), “Salt Sensitivity and
Low Discrimination between Potassium
and Sodium in Bean Plants’, Plant and
soil. Vol. 166, pp. 117~123.

Bernstein, L. and Hayward, H. E. (1958),
“Physiology of Salt Tolerance . Ann. Rev.
Plant Physiol. Vol. 9, pp. 25~46.

Cheeseman, J. M. (1988), "Mechanism of Sa-
linity Tolerance in Plants’. Plant Physiol.
Vol. 87, pp. 547~550.

Chhipa, B. R. and Lal, P. (1995), “Na/K ra-
tio as the basis of Salt Tolerance in wheat .
Aust. J. Res. Vol. 46, pp. 533~539.

Cooper, W. C. (1961), “Toxicity and Ac-
cumulation of Salts in Citrus Trees on
Various Rootstocks in Texas . Proc. Fla
State Hortic. Sci. Vol. 74, pp. 95~104.

Cramer, G. R. (1997), “Strategies for Im-
proving Salt Tolerance in Higher Plants’.

Dutt, S. K. (1979), "Tolerance of Rice Var-
ieties at the Germination Stage to Salt
Levels in the Tidal Water of Sunderban
Region”. Indian J. Agric. Sci. Vol. 49, No. 5,
pp. 3714~371.

Gorham, L., Wyn Jones, R. G., and McDon-
nell, E. (1985), "Some Mechanisms of
Salts Tolerance in Crop Plants’. Plant and

Soail. Vol. 89, pp. 15~40.

Greenway, H. and Munns, R. (1980),
“Mechanisms of Salt Tolerance in Nonhalo-
phytes . Annu. Rev. Plant Physiol. Vol. 31,
pp. 149~190.

He, T. and Cramer, G. R. (1992), “Growth
and Mineral Nutrition of Six Rapid- cy-
cling Brassica species in response to
Seawater Salinity . Plant and soil. Vol. 139,
pp. 285~294.

Herren, R. V. and Donnahue, R. L. (1991),
“"The Agriculture Dictionary . p. 217.

Hinrich, L. B., Mcneal, B. L., and O'connor,
G. A. (1979), Soil Chemistry. pp. 222~224.

Jackson, M. L. (1958), “Soil Chemistry
Analysis’. Prentice-Hall, Inc. Englewood
Cliffs, N. J.

Lazof, D. and Cheesman, J. M. (1988),
“Sodium and Potassium Com-
partmentation and Transport in the Roots
of Intact Lettuce plants’. Plant Physiol.
Vol. 88, pp. 1279~1284.

Porcelli, C. A., Flavio, H. G. B., and Raul, S.
L. (1995), "The K/Na and Ca/Na Ratios
and Rapeseed Yield, under Soil Salinity or
Sodicity . Plant and soil. Vol. 175, pp. 251~
255.

Zekri, M. and Parsons, L. R. (1992),
“Salinity Tolerance of Citrus Rootstocks:
Effects of Salt on Root and Leaf Mineral
Concentrations’. Plant and soil. Vol. 147,
pp. 171~181.

J. of KOWREC, Vol 6 No. 2, 7998



