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Chemical Characteristics and Water Dispersible Colloid Content of Jeju Citrus

Orchard Soils
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ABSTRACT: Water-dispersible colloids are suspected to facilitate transport of contaminants to groundwater.
This study evaluated some soil chemical properties in relation to the stability of colloids in soils of Jeju citrus
orchards. Thirty surface soil samples were collected, and pH, organic matter content, oxalate-extractable Al
and Fe contents, and water-dispersible colloid content were measured. In soils of higher pH, water-dispersible
colloid contents were higher. The stability of colloids was found to be significantly promoted at pH above 5~
6. Since organic matter can act as a flocculant, organic matter content significantly enhanced the colloid
stability. In soils of less than 5% organic C, water-dispersible colloid content was expected to be significantly
higher. In soils of higher oxalate-extractable Al and Fe contents, colloids remaining in suspension were lower.
This indicated that amorphous oxides and hydroxides play important stabilizing roles in soil structure and can
stabilize soil clay against dispersion. Therefore in soils of higher pH, lower organic matter, and lower
amorphous clay minerals, the stability of water-dispersible colloids and the potential of colloid-mediated
transport of organic chemicals to groundwater could be higher.
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.Table 1. Statistic description of chemical properties of soils used in the experiment

H reani KCl ext.” Oxalate ext.”
H-O - KCl ? ggn ) Al Al Fe wpc
% g/ kg
Mean 5.38 411 6.73 0.082 16.4 15.7 0.240
Minimum 4.45 3.22 1.28 0.001 1.9 3.5 0.015
Maximum 6.05 4.86 15.70 0.275 35.8 38.7 0.659

9 1 N KCl extractable; ©

02M NHy-oxalate (pH 3.5) extractable; 9

Water-dispersible colloids.
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Fig. 1. Relationships between pH and water-dispersible coll-
oid content in Jeju citrus orchard soils.
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Fig. 2. Relationships between 1 N KCl extractable Al and
water-dispersible colloid content in Jeju citrus orchard soils.

o] A EFEe] B FEe] HERES AT &
glemw 54 dedpe] JHds pHE 7Eo2 B9 pH
o] ME Frolzg kAL el AL B
P FoN gt AR B HERE 249 FH 19
A vehd 235 a9 ), pHERO) 5~6 ool e
EQoAE 22ol=e] H¥ SHskge] 5718 Ao% B
= oled EllM ERolze] g ool wobd
A0 T & 9 Rolu.

o=
AgA=

28)a {2 Al Few

2rol=e] oM FaAvle dez geid .
Ege phyh Sobdars fe] Al Fe 9] S7shs @
X3 Eoff] #EAoz ALEE Aold,
pH Z0o)4 BERE Alo] felslo] BAsHE A
Shis) Bl W v sk vepdnt?. webd g 1% 2
1%

=3
Z7A ],ﬂ BEEAA HRolro] defo] e Ao
eol o3t FzoluEo|

Hg3le] S ANE

L= [e)
V'—o] 17/,{1_
ke
b
pa

Aoz 719
Lu}. B Aol zatd EYelME pH
(HO) 3= pH (KQ)o] wold 422 1 N KA o] 55
LoA 9| ? Fhe Ro® veldew, Fg. 2
K _10“ AzQ: Al 6}%1:0] 50
slefo] §A3] oAk

7<

R7I= &t %-'?’-{E.

Eokoﬂfﬂ

1S =1
%7134
é’iO]‘: HHA o)E
et %io =
B FEo] oFA é—EO]CJ o}m S 2
muganathan} Oades®] A5 ZiollA fulvate, citrate,
oxalate 59] f17] 9018 Hrlehd HEL Hibo] A=

Aoz e, 2, Fzol Sho] 2oleA f71%0]

2=0]
==




AFE e B 8oy 549 8 B4 FRols ¢ 133
0.8 1 0.8
L o®
061 e 061 e
2 . g .
g,’ 0.4 - B ;4] ¢
= * o b 8 L] ]
2 ® . @ = ® 'R J
021 ®q0 ] 0210 °
[ ] L - [ ]
¢ o .
oo{ ®® Fo o * o] ©* °° oe 00

0 2 4 6 8§ 10 12 14 16 18

Organic C, %
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