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some physical, chewmical, mireralogical and

surface charge characteristics of four Alfisols

0]

and four Ultisols profiles frow different areas

(0]

in Nalhon Ratchasima province, Thailand, were
etudied in an attempt to understand more the
distinguishing characteristics of Alfisols and
Jltisols and to determine the rcle of a number

.

of these propertiss in soil classification,

Ultisols showed finer texture and hipgher
water retentions hut less svailable water hold-
ing capacity and bulk density than Alfisols.
The increase in percent clay with depth that
met criterion for argillic horizons indicated
their fairly well developed profiled. The ap-
plication of the Picgeon equation worked out

better on Ultisols than on Alfisols in estima-



ting soil moisture content at field capacity and
at permanent wilting point based on percent silt,

clay and organic matter.

There were more organic matter, available
phosphorous and potassium, free iron, exchange-~
able aluminum and percent aluminum saturation in
Ultisols than in Alfisols, The electrical conduc-
tivity values of all soil samples were lower than
/, m mho/cm, indicating no acdverse gsalinity effect
on plants in these soils., Ultisols were general-

ly more acidic than Alfisols.

Aluminum saturation of 30% in subgoils
within the critical pH range of 5.4 to 5.1 was
proposed as the tentative new criterion for the
maximum limit of Alfisols and minimum limit of

Tltisols to differentiate one from the other.

Using effective cation exchange capacity
(ECEC) as a more realistic cation exchange
capacity (CEC) measurement for routine analysis
was confirmed, Direct measurement of apparent
cation exchange capacity (ACEC) of clay was also
recommended. Base saturation (BS) of 50% of CEC
obtained by ammonium acetate method and €5% DS

of ECEC were suggested as the alternating criteria

XV



instead of 35% BS of CREC obtained by sur of ex-
changeable cations in %he present classification
of Alfisols and Ultisols,

Clay weathering index as a2n indicator of
the soil order categories worled better in Ulti-
sols than in Alfisols. The higher degree of pe-
dogenic development with more predominating pH-
dependent (PDC) of Ultisols than Alfisols was in-
dicated by the greater values of zero point of
charge (ZPC), PDC and the ratios of PDC to the
permanent charge (PC).

With increasing pedogenic development the ZPC
approached the pH measured in ¥ FC1 of the soils.
Thie was also shown hy some decreases in the rela-
tive differences of PC, FCEC/SCEC ratios and net
permanent negative charges (653 between Alfisols
and Ultisols. All soil samples exhibited net per-
manent negative charges as indicated by the nega-
tive values of apH (plI' measured in I XC1l-pH nea-

sured in water) and 1. The owerall results

4
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e

showed that ZPC, PDC/PC ratio and &i may be used
as the surface charge parameters for soil classi-

fication according to Soil Taxonomy (1975).
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INTRODUGCT IO

Studies on the vhysical, chemical, mineralo-
rical and charge characteristics of Alfisols and
Ultisols are important because of the relation-
ships of these pronertics to soi: fertility rana-
germent and clagsification. In Thsailand, soils
clascified as Alfisols and Tltisols in the order
category are the most extensive. These soils
cccupy approximately 27,822,300 hectares or 53.7%
of the country's toinl land erea (about 51,398,
200 hectares). Of these two orders Ultisols is
the most common soil, occurriang under different
¢climatic conditions, landforms, parent materials
and vegetation. They occupy anproximately 22,112,
560 hectares or 43.037 of the country's totrl
land ares. The Alfisols ars less extensive &nd
their most cowmmon occurrcnces are restricted to
the basic parent naterials., The distribution of

Alfisols and Ultisols in Thailand is shown in

Appendix Tahle 1.



