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LI B RT Ht s 2 A ERR A 52% -
Hebihma 2 — ks R ATH (KBR »
1978) - BELLIFHETETE » ZAEGSERY
TTEAE o TS HAmH LI A EREEEE
B o IR GRS AR EHaRnEE T yE
P IS F % (Hashimoto et. al., 1981
A - REIAE SR (HEE
1977) WiaBEmm A A m QERS » 1980)
o 3B H RitE— ik L Bk o

—HHEOFENE » EEER G BLEN LS
HEAwi(Baldwin ef, al,, 1938) REEEANRRAH
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Fig. 1. Location, topographical map and bedrock geology of sampling site.
(counter in 1 meters).

600 % =20.6°
500 |— ~ - 25
1, ~ 7
' d Y o
e ~
400 |~ 7 N - o
, \ o =
P Y -
o N\ — 20 i
- -’ \ o
300 7 \ 3
/ \ = S
’ \ o m
7 \ :
200 == ) - -
-~ -1 o
2220 MM i
100 | -

Pig. 2. Climate of Lien-hua-chi experimental watershed (20 years record).
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Fig 3. Ilustration of forest soil profile, Pedon I, derived from
Tertiary_Shales on 6525 slope.

Fig.4. IHustration of forest soil profile, Pedon 11, derived front
Tertiary sandstones. . . -



— 160 —
B32 95tcm  iEEE (10YR6/8) BEiE+ »
FOEBEUL ) AR ) ERNRE
s WREESNE » B RIRE

o

SEREER 2% (E TELR» HEZEBK
#8&+# (composite sample) s EWZ AT
o LEERE LIBHBE » £TERREEIELSE
EEEEEE IR (CmmETl) o £RESR
Ea g O THEETH - fREasRKERE
HEHES RN ERRE « BRIER IR N
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Table 1: Particle size distribution of fine earth fractiori.
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Horizon Depth Sand, ¢ Silt, 25 clya
cm . 2000-50 2 50 20 20 5p 5-2p 1otal <2p
Pedon 1
Al 0-10 10.7 19.2 20,0 6.8 46.0 43.3
A3 10-30 9.6 20.7 i8.1 7.1 45,9 44.5
Bw 30-50 8.6 14.5 21.9 8.9 45.3 46.1
B31 50 110 14.1 15.0 18.7 8.9 42.6 43.3
B3z 110 130 9.9 19.0 24.3 10.6 53.9 36.2
Pedon II
Al 0-10 59.8 11.4 10.1 3.4 24.9 15.4
El 10 40 61.8 8.1 9.6 3.3 21.0 19.2
E2 40-50 64.4 5.9 8.3 3.4 17.6 8.1
Bt 50-80 59.1 5.7 7.1 2.1 14,8 25.9
B3l 80-95 64.6 4.0 8.9 2.2 15.1 20.3
B32 g5+ 69.5 0.2 7.8 3.8 11.8 18.7

Table 2: Extractable Cations, Calion Exchange Capacity and Base Saturation
of Pedon I and Pedon II.

IN Neutral NH,QAc 2N NaCl
Horizon Depth ~ ™" ™ "k Na Al CEC BS Ca Mg K Al CEC BC
O eeersesrssessrecsense MEq/100g - ereresersereceers 7 S meq; 100g-+esereren as
) Pedon I
Al 010 01 04 02 01 1.0 105 95 t* 03 01 59 9.9 4.0
A2 103 01 02 0.2 t 11 1.2 39 ¢ 01 01 7.9 9.6 2.1
Bw 205 01 01 02 t 1.5 114 36 t 0.1 0.1 895 1.2 1.8
B3 50-10 01 01 0.2 t 25 1.6 36 t 01 t 7.3 1.3 0.8
B32 110-130 0.2 0.1 0.4 t 3.4 122 58 t 01 0.1 7.9 1.7 1.7
Pedon 11
A1 010 01 0.1 02 t 61 63 65 t 01 01 64 61 3.1
El 1040 01 01 01 t 1.4 43 69 t t 01 31 40 2.5
E2 40-50 0.1 t 0.1 t 1.2 31 6.5 t t 0.1 3.2 3.1 3.2
Bt 508 01 t 01 t 30 33 61 t t 01 34 33 3.0
B3 8095 ¢t t 01 t 26 26 38 t t 03 27 29 10.7
B3z 95+ t t 0.1 t 3.1 2.7 3.7 t t 0.3 2.7 2.9

10.3

t indicates trace amount.
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Table 3: Reactions, Organic Carbon and Total Nitrogen Contents and
Titratable Acidity of Pedon I and Pedon I

Titratable.

pH
Horizon Depth H:0 KCl CaCl: Organic C Total N Acidity
em 2] % meq/100g

Pedon 1
Al 0-18 4,2 4.1 4.0 1,73 G.18 9.5
A3 10 30 4.3 4,2 4.1 1.14 0.03 9.8
Bw 30-50 4.3 4.2 4.1 0.81 0.03 11.1
B31 50-110 4.6 4.3 4.2 0.39 0.03 11.1
B32 110-120 5.0 4.3 4.2 0.31 0.02 11.5

Pedon 11
Al 0-10 4.4 4.2 4.0 1.58 0.10 5.9
El 10-40 4.6 4.4 4.2 0.60 0.01 3.9
£2 40-50 4.6 4.5 4.4 0.27 t* 3.0
Bt 50-80 4.7 4.5 4.3 0.38 i 3.2
B3l 80-95 4.8 4.5 4.3 0.33 { 2.6
B32 o5+ 4.8 4.5 4.3 0.15 t 2.6

#¢ jindicates

Table 4: Amounts of Iron, Aluminum and Manganese Extracted by

trace amount.

Various Reagents,

_ Dithionite-Citrate Ammonjum Oxalate Na-Pyrophosphate Fe**
Horizon [Lepth Fe Al Mn Fe Al Mn Fe Al Mn  Activity
cm % %  ppm % % ppm % % ppm  Ratio
Pedon 1
Al 0-10 1.9 0.2 30 0.8 0.3 21 0.6 0.4 21 0.42
A3 10-30 2.2 0.2 19 0.7 0.3 22 0.6 0.2 22 0.32-
Bw 30-50 2.0 0.3 16 0.8 0.3 17 0.4 0.3 11 0.40
B3l 50-119 2.5 0.3 46 0.5 0.2 57 0.2 0.2 21 - 0.20
B3z 110-130 1.9 0.3 26 0.1 0.2 23 0.1 0.2 16 0.03
Pedon II
Al 0-10 0.2 0.1 t* 0.3 0.1 4 0.1 t t —
El 10-40 0.2 0.1 t 0.3 0.1 t 0.2 t t i
E2 40-50 0.2 0.1 t 0.3 0.1 t 0.2 0.2 t —
Bt 50-80 0.3 0.2 t 0.3 0.1 4 0.3 0.1 10 —_
B31 80-95 0.2 0.1 t 0.2 0.1 4 0.2 t 10 —
B32 95+ 0.2 0.1 t 0.3 0.1 4 0.1 t 10 -

* t indicates trace amount

** ratio of iron concentration extlacted by ammonium oxalate to by dithisnite-citrate.
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Fig. 5. X-ray diffraction patterns of the clay fraction from Al horizon
(0-10cm) of Pedon I (units in Angstroms).
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Fig. 6. X-ray diffraction patterns of the Elay fraction from B horizon
(50-60cm) of Pedon I (units in Angstroms).
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Fig. 7. X-ray diffraction patterns of the clay fracton from Al horizon
(0-10cm) of Pedon IL (unitrs in Angstroms).
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Fig. 8. X-ray diffraction patterns of the clay fraction of B horizon
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Fig. 9. X-ray diffraction patterns of the silt fraction (£0-2y) irom surface and
subsoil, and powdered parent material (shale) of Pedon I (units in Angstroms).
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Fig. 10, X-ray diffraction patterns of the silt fraction (50-2 y) from surface ana
subsoils, and powdered parent material (sandsstone) of Pedon )[{units in

Angstroms).
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Tig. I1. Amounts of dithionite-citrate- (—@ —), acid ammonium oxalate-

(—¥—) and sodium- pyrophosphate- (—Bi—) extractable iron

from Pedon T profile,
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sites) W60~T0% ST (K= o HEH
R BAREERENET £ (Ultisols) »
TEAREER » BETERERMESNRE (
Gamble and Daniels, 1974; Soil Survey Staff,
1975) o
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» VB SHATEAME - Bigham et. al, (1978
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Schwartmann $ Fisher (1973) Li@EME (
Fe activity ratio) - BI& —fEIEREER BRI
T E R » R A BEMER (
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The Classification of Two Forest Soils in
Lien-Hua-Chi Experimental Watershed.
An attempt to use USDA comprehensive

system of scil classification.

‘By H. B. King

Summary

Two forest soils, occurred in the Lien-hua-chi experimental watershed No. 3,
were studied. These two soils, designated as pedons I and II, have formed under an
evergreen mixed hardwood forest and a subtropical climatic regime, from tertiary
shales and sandstones, respectively, on about 697, slope in central Taiwan.

Pedon I was characterized morphologically by developing a cambric B horizon.
The cI'ay content of of this shalederived soil varied between 36 and 46%. The pH
increased from 4.2, at the surface to 50 at 1.2 m, as determined in water. The
organic carbon content was 1.7% at the surface but decreased abruptly thereafter
and remained low (ca. 0.3%) for the rest of profile. Its base saturation, measured
with NH,OAc solution, was low and was less than 10% at all depth. The X-ray
diffraction analysis showed that all clay fractions were dominated by interlayered
hydromica-vermiculite with barely detectable levels of quartz. Silt fractions of
surface horizon contained all the clay minerals that occurred in clay fractions with
additional small quantities of feldspars and perhaps chlorites. But the silt fraction
of subsoils contained insignificant amount of vermiculite. Ground powder of strongly
weathered shale contained exclusively quartz and with minor quantities of hydro-
mica. The soil dervied from shale was classified as Typic Dystrochrept.

Pedon 1I, located only about 100m apart from pedon I, was morphologically
different. It had an ochric epipedon and an argillic Bt horizon between 50 and 80cm.
The texture of this pedon was reflected by the nature of the parent material which
was sandstone. It contained over 60% sand throughout the entire profile. The pH
values, as measured in water, increased from 4.4 at the surface to 4.8 at 1 m. The
organic carbon content decreased from 16% at the surface to 0.2% in the C horizon.

The base saturation was also very low and was less than 102, (NH{OAc method).



— 176 —

The clay fractions of pedon Il contained the same suites of clay minerals that
were found in the Pedon I but with relatively less amount of interlayered
hydromica-vermiculite. The silt fractions were quartz-rich with minor amount of
hydromica, Pedon II, derived from sandstone, was classified as “Typic Hapludult.”

These two soils were formed under similar climate, forest cover and topograp-
fic features but classified into different orders. It is believed that the differences
in parent materials and relative young stages of formation explain the differences

observed in these two soils.

Key words: Dystrochrept, Hapludult. Inceptisol, Utisol



