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Table 1. Physical properties of Black colour soils in East Taiwan

.o

=

P EOR Mechanical composition (/ ) B

nlirrﬁrl)ﬁlf R VCRI) | B TR el Mo'st- ﬁggt Lgpec fic Dlspgr
. =5 b 1

No. Horizon| Depth 0-0.02m mp" 02-0.002 <0,002 Textﬁré Ure€ \Specific|gravity| sion

(cm) S d mm mm - equiv- | 2P vit g y pe

- an | Silty Clay nzme l alent gr% y ratio

0-11 | 53.38 | 20.39 | 23.82 %gfﬁf%;? 20.49 | 1.18 | 2.61 | 21.9

I 2 |11-38 | 57.97 | 19.01 | 19.97 s | 26.48 | 1.26 | 2.67 | 21.8

3 |a3s52 | 63.42 | 16.73 | 19.66 ’ 1.20 | 2.70 | 18.2

I 1 | 012 | 4415 | 26.68 | 32.69 R sum | o110 | 22 | 07

2 |12-40 | 28.03 | 17.47 | 41.54 7 | 89.06| 117 | 2.73 | 10.6

| —— | -

m 1 024 | 5579 | 1739 | 2194 BRIEE 9954 | 1.20 | 2.63 | 26.8

! t ’ : [—

1 0-15 | 45.55 | 27.44 | 24.70 'ﬁ%:?%hit 31.64 | 1.24 | 2.64 | 33.7

- 2 1525 | 44.65 | 28.51 | 2802 A E sp08 | 121 | 261 | 2209

3 2560 | 36.77 | 30.20 | 30.50 s | 3367 | 1.21 | 2.64 | 21.7

4 | 60-100| 5123 | 23.87 | 2428 MEE 2901 128 | 2.0 | 26.3
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Table 2. Base exchange, pH, organic matter and nitrogen of four
Black color soils in East Taiwan.

{ # #: % % Base exchange

AERE B K | gy B TOEE e 1 T ATHC i
Profile gorsn Depth | P Beat) Exoh | Bicht | Y Organic Organic CTERM ¢/
No.  Horizon (om) e bee| ange- | 27EC matter | Carbon

. a( e 739 able H. ca}t)ac sait'ura- (%) (%) rcég/e)n
m.e. ity ion 4 %
(m.e./ o
100 g) | 100 g)l(ml?)o/g_) (/5)
0-11 | 6.4 17.6 3.9 21.6 81.7 5.82 3.28 0.29 | 1'.5
I 2 11-38 6.5 15.3 3.2 18.5 82.5 3.08 1.78 0.16 | 10.9

3852 | 6.6 14.1 3.5 17.6 80.0 1.37 0.80 0.08 | 10.1

1 0-12 | 6.8 20.1 3.8 23.9 84.0 4.87 2.76 0.24 | 11.5

i
12-40 | 6.8 18.0 3.9 21.9 82.2 2.12 1.23 0.15 8.2
It 1 0-24 | 5.9 18.5 7.4 25.9 71.4 6.89 4.00 0.26 | 15.1
—————— |
0-15 | 5.7 10.5 5.7 16.3 64.8 3.11 1.80 0.13 | 14.4
v 15-25 | 7.5 16.8 2.1 18.9 88.9 2.20 1.34 0.10 | 13.8

25-60 | 7.0 16.8 2.3 19.1 87.8 2.25 1.30 0.09 | 14.0
60-100 | 7.3 14.4 2.3 16.7 86.1 1.51 0.88 0.08 | 10.5

W N =

WE_WZ > RERE RS 2B KRBT » 45 P2 pH G TRERMEE
2% MEAEIE T BT RIS R A 4 » 0 BRIV it » I (RE RS OB 2 AR 5 BIm
W2 pH 3 75 BEH T&RRE » WREEKER » L2 RO TER » it
R BB LRIE » B BFRLRER » B pH RmAE o

BESL SRR EIE M BRIV 2240 » BEE S22/ L » TR R SIS R ZIZRBEVE
FB > BCHARTIBE BRI IR 2 o R IV & 22 BERL AT AE M LR LI 2 » T4 AR R
BIIRKER » EEEEEASNZ i BRI 2 o HoARE T8 WRUELE PR T IR
18 o ALIH > B EHREB7E 16 35 26 me/100 g 2] » FUBAE 2 im Bk, -H R BB 2 E B 5T
Fé o RIS BEE » EEERIERTFA » MBARE - BRiEESSENBHEZHE
M ERIVE LB » SRR o B My bk 5 HAR#E AL e m_E B iEE 2 e fEK HF]
AZEENVAIDEL DR » MRS BRE BT ERBRE » Tk e G K %= 42 BRIt S
EEREWBNZ R o HBLkE 2 B FEFLL o

HRER2AEHURLRE » TR TEERS  £5E TRIRRE T fEHEmVZ
ELFEABERERBEIbELRL ) TIE THE RS =B & B REORIS » TAEHR
RIF A ER BB A FE LR RER TR MBRRE R Z 2 o i
— SR B R B B EEAR L o

RERTBIHE T2 BOMREE » RN Dr FRAZLIE RS o HEVEREHE
B 0 THiER o '
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Table 3. Total analyses of Rocks and soils of Black
colour soils in East Taiwan
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e A | |
Profile g HOI’IZOT; LOSS on Z 8102 l Fe203 Ales 1 TlOg ; Ca0 Mgo
- lgmtlon “’_ o b ! i _ S
1 9.42 | 53.23 5 4.93 15.23 0.51 4.93 3.49
. 2 718 | 55.11 5.51 16.94 0.56 5.25 3.42
3 6.71 54.42 5.35 19.01 0.56 5.54 3.85
4Dr 402 55.94 4.69 |17 0.37 7.13 - 2.30-
1 l 12.17 50.14 ! 7.27 15.38 0.68 I 5.64 3.92
I 2 10.94 49.84 8.92 19.67 0.72 | 3.73 3.08
3Dr 4.31 52.29 7.86 17.96 0.95 ; 7.52 3.14
- 1 10.43 55.50 6.18 12.88 0.61 } 5.72 2.80
2Dr 3.27 56.64 6.98 15.49 0.56 | 7.55 3.36
|
| 1 6.06 58.98 4.29 16.66 0.47 5.83 2.51
- 2 6.63 55.33 5.67 17.71 0.56 5.35 2.00
3 6.62 56.27 5.92 18.27 0.77 5.06 0.84
J 4 5.32 56.12 | 5.63 ! 17.80 0.58 5.46 0.45
| |
AL E: | | s
Profile | Horizon | KiO | Na,0 l MnO ] PsO: | Si0y/Rs05 1 $i0/Al;0s
; ‘ -
. | 1.07 2.84 0.10 0.14 4.92 5.93
. 2 0.88 2.55 0.10 0.08 4.58 5.52
3 0.77 2.31 0.09 0.03 4.12 4.86
D 1.33 2.86 0.07 0.12 4.72 { 5.54
1 0.33 1.17 0.14 0.05 4.25 5.53
i 2 0.27 1.00 0.11 0.00 3.34 4.30
3Dr 0.25 3.13 0.17 0.05 4.04 4.94
" ! 1 0.82 $ 1.83 0.12 ‘ 0.02 5.60 7.31
[ 2Dr 1.06 l 2.26 0.10 l 0.08 4.82 6.20
_ |
[ 1 0.44 3.26 0.06 0.05 5.16 6.01
v | 2 0.89 3.39 0.21 0.03 4.40 5.30
% 2 0.51 2.94 0.10 0.02 4.33 5.29
L4 0.44 3.11 0.10 0.05 4.41 5.35

TERZFR ARSI 2 e s BREBRIUEERSERIT » R R2 LERe
SEUER B B SRR A B BRI A o

B2 S o >

RN » HEEE L = Sy Buaes  TTHEREME KB EE  He
IR BRI o

BRRILIIZ 8 B B B O RIS o A BRI A
» e RASETY PBRE D R SR A e o 35 BT A R IR S i B 0 TR

o Ptk HFY
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SCAEHBERRE 2R BTy S BRIUE A TR 2 SRR R B R A T R 5 o I IV Si0,/
R.0; 5t Si0;/ALO, 2 s fr s RS » KRHEZIE » SRR AR R B ER U=
B2 SR » 45 BB B IEEEIE ~ A7 B B -2 B IR » SR Ib— 350 B I sk 2
FER o RS FRKRILE SRR o
F0 R R E R LR TR ‘
Table 4. Chemical Composition of the Clay Fraction
of Black Colour Soils in East Taiwan

s R P | e | ~ e .
%Tf)%“inﬁiazﬁnl HIEDevth | si0; (45 | Fe0: (%) | ALO: (%) | SIO/RO: | SiON/ALOy
i B, S S S —

1 0-11 51.98 9.37 34.56 ’ 2.18 2.55
1 ‘ 2 , 11-38 51.24 9.67 34.71 ‘ 2.13 2.51
3| s 51.67 7.63 36.00  2.15 2.44
————— e - ! ,,,,,, N N — S ——— L
1 1 : 0-12 51.64 11.15 | 31.24 2.28 2.81
| 12-40 53.52 11.25 32.30 2.30 2.81
SIS S— __\ B L R—— .
o | |
m “ 1 ‘ 0-24 51.42 ; 11.76 32.49 2.18 2.69
——— -—— — |
] 1 0-15 56.06 13.96 26.14 2.71 3.64
W } 2 15-25 54.91 11.23 28.20 2.64 3.31
3 25-60 54.95 11.14 27.39 2.70 3.41
} 4 60-100 54.93 12.41 26.01 2.74 3.58
&, & &M

Hapis AR BT

PERET I R b 2 R IR B A e B L B TS SR DA IRRE IR G 2 AR AR A
1% B2 SREE IR RS » SR LR BB 2 ShER N BB A Lo B > T RBIRBE A Fr eyt
AHEEZEL ) WA B2 SRR DM e B2t )] 5 HiEWA AR 6 RS B %
ZHEE o ISR T T A ik 2 TR 2 8548 $E T T BB BB R Ak B R RS A OR s 1
2 o HEEEZEERNBA MNEAEFRACESELEEHERICY » AERSHEHSE
B {H B4 HLR BgR PR BREE A &R AR M A A 2 W8 T B > B R g H B B el G T
WIHBEH S AR 2B E o RMARELERA 2D 2 BRERRILE S 82 B 62 8 ikek i
INEBHBEZERTTR R » SR I S R - SO LR AR B R E RS
> ﬁn@?ﬁ%ﬁfz Tirs» HHEEEZ 062 ™% » UE:2 margalite FEEL 5% % » Raych-
audhuri Frodr2 Bhs HEBRE 245~0.18% » B2 AREZATIFEMES 0.01~071202H 1
B » RIS ER I N B A B BT B AR B IR A R (S » R (5 o Harrison % @3k
TR EAHREEEENZHRD ) BRDBEE R AR AR B S » TS EEZIRLLL
TR GRS AL BT » A IR BRSNS R (2 R AR 6+ (BB R R T B
2o BRI s RS IR G I B BBt o Joffe JFEE'%’E"%‘EEEE&’T%’£@
T2 REMREE B 2B ERA LSRR humin i bitumen 2 #4) - REMEA
FEBE S BELES  AEAREEE L3720 U ERRB RIS » EEERHNEBEZ/E




b

JH > % S IH AR D07 » BT BB I DUBIES © ZE MR ATI » s S L S =
BRAH B RKEE MRS » Bk - BUN R S8k » AR RORERR [N 03
BIERRRG BABRESE G KE GRS o REIRSRAL I M2 REN S BRI
FEHR AR E AR R o 50 e AR R BN Y » HER R in G . RAMEERIER » TAhAE
BEYIHBTESE » T FRORHIRE RS > M BARAARDBEARKRE » BAKRD o

KB WALETTAILE o

R T I BT A R IS B B R R 1 Mattson ROV ZHI%0
o5 JE 2 S T S AR BR AR A 0 o B B F AR R 2. S10:/ALO, 7E
24 % 3.6 21 » HEHS BB S LT R R DL LY SRR
TR S SRS T b LRI, » NELE B Rl R ST T LABE o b
R R > W5 B I A BT BT A T PR RIS A » W E LR
WU BT TIRR > o LR B IR B Bk R » R B T2 L0k
SR o

B RIS (LSRRI o TR E ST AR A TR 0
FHEE M B LR AT Y - > W (EBURL T 4203 » L. Jenny [ @M BIRIE B D
BEEZACBIEREE » MRk RS B SRR 2 (K04 Na;0)/ALO; fba » B LUREHEHREE
bar B bay Ti#% » St R B 42 B L HRRTIINETR o

RH HEME AT RRE B

Table 5. Leaching value 8 of Black colour soils in East Taiwan
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Table 6. Loss of constituents of Black colour soils in East Taiwan.
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STUDIES ON BLACK COLOUR SOILS IN TAIWAN I

The Physico-Chemical Properties of Black
Colour Soil in East Taiwan '

by
H. M. Cuu

SUMMARY

Black colored soils derived from andesitic or tuffic agglomerates occur in patches
in association with other soils on rolling land and gently sloping hillside of coastal
mountai ranges of East Taiwan. They have been formed under 22°C of average
annual temperature and 1,700-2,000 mm. of annual precipitation.

With the intention of studying the formation and classification of these soils a
research on soil chemlstry, physics, morphology and forming factors has been
carried out.

Soil profiles overlying parent rocks range from 20 to more than 100cm. in depth
and from dark grayish brown to very dark brown in color. They are mostly clay
loam in texture, sticky and plastic when wet and hard and highly shrinkable when
dry, moderately to slow permeable, moderately acid to slightly alkaline in reaction
and high in organic content, and they posses strong fine- to medium-sized pads of
structures which are granular or subangular blocky. Soils studied consist of four
profiles, one derived from tuffic agglomerate being virgin and three developed
from andesitic agglomerate being cultivated.

The desirable physical properties and high moisture equivalent of these soils
are related to their clay content, characteristics of clay mineral and base saturation.
Degree of dispersion of virgin soils is low but that of cultivated soil is three timeé
higher than that of the former. Soil density is about 2.7 and apparent density around
1.2, the former is higher for soils derived from tuffic agglomerate than for those
derived from andesitic agglomerate and is also higher for horizon near parent
material than for overlying horizons. Clay content ranges from 20 to 40 per cent and
it is richer in soils developed from tuffic material than these from andesitic.
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Chemically, total exchangeable base, exchange capacity and base saturation are
all high, meanwhile exchangeable hydrogen is low. But base saturation of surface soil
of cropped land is reduced. The maintenance of fair base exchange capacity of
paddy soil indicates that clay mineral have not been visibly altered by water-logged
condition for a long time: ‘

Organic content of surface soil ranges from 3 to 6 per cent of subsoil is reduced
to 1 per cent and that of paddy field is somewhat lower than that of other soils.

Total analyses indicate that silica content is higher in andesitic agglomerate than
in tuffic agglomerate and soils follow the tendency of their parent materials. Both
total and clay fraction analyses show that there is not visible variation of silica
content through the profile but it is higher in paddy soil. In total analyses the content
of FeyO; and AlO; of soils are similar to that of their parent rocks and soils derived
from tuffic agglomerate are richer in these elements. Within soil profile data of Fe,O5
and Al,O; from total and clay fraction analyses very irregularly but show a faint
tendency of increase with depth, whereas for paddy soil these two elements accumulate
in third layer.

Results of physical and chemical analyses indicate a tendency of ascending of
base and soluble salts and little differentiation of horizons in the profile except some
evidence of gleization of paddy soils.

Black colored soils of tropical and subtropical regions are developed from parent
material rich in calcium and magnesium salts and sources of clay minerals under a
climate not able to remove off these bases before the formation of stable salts by
the combination of organic matter and basic silicates which makes these soils black
in color, meanwhile, calcium-clay coagulate in calcium bicarbonate solution which
promote the formation of stable granules or subangular blocks.

By comparing leaching value B of black colored soils of East Taiwan are young.
The per cent loss of soil components reveals that in the process of soil formation
only calcium, potassium, sodium and phosphorous have been lost to some extent, while
other components do not show evidence of loss. It also explain the immaturity of
these soils.

Mophologically, black colored soils of tropical and subtropical regions are similar
in most aspects one another but owing to the broad area of distribution and different
environments of formation the differences among them are <till evident.

Concerning soil classification a part of dark colored soils in Tropics and Subtropics
may be classified as Grumusols while most of them can not be put in any group of
suggested system of soil classification of U.S.A. in 1960, and Black color soils in
East Taiwan can not either too,
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