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SOILS OF TAICHUNG DISTRICT, TAIWAN PROVINCE

ByC Y RU and M Hua-
v .
' ‘Summary
The main purposes of 'this soil survey are: 1, to classify the | soils of Taichung‘-
District aécofding to their distinctive characteristics, 2. to show their series and typé
distributionsl_, 3. to determine their potential and available nutrient contents and 4. to
describe those characteristics in particular. reference to the growth of various
economic crops, woods, etc. This may furnish-some information concerning the
soil-plant relationships, soil management, conservation, etc., of - this '.d_istric't.- The
work - started at Sept 1946. - The results obtained may be summarized . as
follows S . . RS
- LocaTion: Taichung District is located at the mid-western p{art of Formosa and
has an area of 7,287.5824 sq. km. About half of the total area is cultivated lowland,
_The eastern side is bordered by Wha-liang and Taitung Districts, the north, by Shm
jwu and Tai-pei Districts and the south, by Tai-nan and Kou- shung sttrxcts ,
POPULATION The populatlon, accordmg to the statistics of 1946 is 1,386 846,
among which 1,373, 915 are Han people and 12 931 are aborlgmal people (Kou—shan
Tribes). _

MUNICII%ALITY . Tai-chung and Chang-wha, the two largest cities in this district;
are directly under the control of the Provincial Government. While the rest of the
district is divided into eleiren- administrative divisions, namely, Yuan-lin, Dah-twen, _

| Pei-dou, Fon-yin, Dah-jea, Chang-wha, Nan-tau, Tung-sheih, Nung-kou, Shin-kou and
_J wu-shan, are under the control of the District Government established at Oct., 1946;
located at the capital town, Yuan-lin. . o
TrRANSPORTATION: The two main lines of coastal and interior Provincial Rai'l'way__
transit the District and provide the principal means of transportation. The intérior
line branching out from Jwu-nan, passing through the hilly region, joining the coastal
line again at Chang-wha, and from there runnmg northward to Kee- -lung and south~
ward to Kou-shung. There are also elght lines of Sugar Plantatmns lxght raxlways
wmdmg up the sugar producing regions, t2 facxhtate the transportatlon of - sugar

" canes as well as to provxde passengers and freight services to the general public.

Besndes rails, there are also 2 network of first and second c‘Iass hlghways wh:ch '
round up the most important towns of the District. ' o

ToroGRAPHY: High mountain ra@es form the ridges of the Island running
from north to south on the eastern sxde of the district. with steep-slopes. The
level coastal plain is on the western side- ‘of the District. Between the ridge and the
coastal’ plain are the rolling hilly regions located on the east of Taichung Basin and
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level upland ot géntly folling upland’ o’ the: west. Thé highest elevation is the -
Peak of Mt. Morrison which has an altitude of 3950 meters above sea level. More
than twenty. mountain peaks along the central and Shin-kou mountains in this district

have an elevation above 3,000 meters above sea level. '_ ' o
, RiveEr SysTeM: ‘Dah-an, Dah-jea‘, Dah Iduh and Jwu-shoei are the four.rivers
running from east to west and spread on the western coastal plain. These rivers. .

are too shallow fer the purpose of transportatmn and are utilized as water sources”
for irrigation and part of the water is reserved at a suitable place served as water
power for electricity generation. - | FE

. GEOLOGY: Geologlcally, this district” may be divided into three perxods, i.e. pre-
tertlary. north tertiary and the quaternary. Pre- ‘tertiary consists of the lower slate
and the ﬁbper slate which constitute the principal rock materials of the ridge of
the island. The north tertiary period comprises mainly the sandstone and shale.
The quaternary period is divided into alluvial deposit and- diluvial deposit. ’fhe’.
alluvial deposit covers the most important agncultura[ regions while the diluvial
deposxt forms the table Iand in this district.

METEROLOGY " About ten staticfls are Iocated in dlﬁ’erent parts m this district. -
The average anntral temperatures are between 4.9-22, 2°C decreases as the elevation
mcreases. The drop of temperature is much greater at altitude above 1600 meters
above sea level. The annual precxprtatton increases w:th the altitude up to a height
of 3,500 meters, above which the rainfall tends to decline. The mean annual humidity
is about 80%. | . | o . S R )

.. AGRICULTURE: __This is primarily an agricultural district, more than 80% of | ite
" inhabitants are farmers. More than 80% -of the total cultivated land (1,600,472.24 °
hectares) are devoted to the production of rice and sugar cane. The total productiori
of rice ranks first among various districts of this island and the production of sugar
comes only next to Tainan. The soils of Dah-an, 'Shi-ding and Si-ton series are
well adapted to pine apple, banena and tea. The “Agrifultural Association ” organized
by the farmers since 1902, is an important organization for the 1mprovement of
agrlcuiture and the commonwealth of’ the farmers The principal systems of farmlng
employed in the District are: ' , \ '

( 1) Alternate land system :— This is to grow the same or different crops on the )
same picce of land without manuring untﬂ the fertlhty is exhausted. Then another
piece of land is taken up for cultivation and let the exhausted land remained m
fallowg Th§ system is generally practiced b;é the ‘aborigines.

{2) Inter cropping- system :— This is considered as a sausfactcry system for the

production of sugar cane, sweet potato, etc. as auxiliary crops on the rice field; 'I
" About thirty days before the harvesting of rice, every arother row of the rice



) -plaht is removed and one of thé auxili:;—iry croﬁs is plé.ﬁted; The water of tfie"_._

_. paddy ﬁeld 1s then drained until the soil has reached a pasty consistency,. S0 as'not. -

‘to injure the young plant as well as to supply the rice with minimum-” amount - of g

" needed moisture. . This is known as * Hu-tze” or pasty method among the natives. -

¢ FORESTRY: ’I_‘he forest area is estimated to be about 388 808 hectares including of -

' both tropical and warm forests zones. Bah-shian-sar is' on& of the three largest > -

lumbermg regions in this promnce "The Iumbermg area . is eqtlmated to be about
16,422 hectares and the timber reserve amounts to 2880515 cubic meters. .- - _
o DRAINAGE aND IRRIGATION: This dzstrxct as a whole is a well- drained country o
. The high mountam and the rollmg reglon are drained by the four rivers and their .
branches. The. level lowland are 1rr1gated by these rwers About 2,850, 815 hectares |
eqmvalent to 16% of the total cultwated iand are covered by the 1rr1gat10n system -
FERTILITY ! The fertihty condition' of the soils is poor in nitrogen, phosphorous; -
potash, and calcium m general, except those in hlgh mountam regnon which are
exceptlonally rlch m mtrogen : ) ' '

SoiLs: 29 soil senes, including 61 soil types, were establxshed The series and S

types are classnﬁed accordmg to the generally accepted system
1. Zonal soils a : :
A. Latent;c soﬂs
1. Siton series
{1} Siton clay loam
{2/ 4 = - sandy clay
(3) 4 - loam
(4 , , sandy clay loam
(3) »' n light cla,y-i,'. !
" 2. Dah-yea series
,(6) Dah~yea fine sandy loam -
(7) - clay Iéam
(8) , - sandy clay loam
3. .Ryh- yueh -tan series
' {9) Ryh-yueh-tan clay loam
100 » e llght_cl_ay
(1) -y _ » » sandy clay loam
4. Dah-nan series R
(12) Dah-nan clay loam " -
B. Yellow earth -
1. Dah-an series .
- {13) Dah-an sandy clay loam
(14) s silty clay . '
- (15) -,,«',, “ light clay

.,-



% Feng-hwang-san series .
PG () Feng-hwang-san sandy loam
- 3. Shi- dmg series R
o '(17) Shi-ding ﬁne sandy loam o

4 qu-san series oo

T{18) Iwu-san ﬁne sandy Ioam
_ '(19 " clay loam

R0,

5."-Jia- yang_ series _

(21 Jla -yang light clay -
S22 © , sandy clay loafn_

' u: sandy. CIaY loam

(23) e K .“ sandy clay Hﬁ -
24y ,, .o . clay loam -+
" 6 Gu-kwan series 8
 (25) Gukwan light clay
26y, - sandy clay
@ ». w o clayloam
7. 'Ba-shlan -san series
| -~ (28) Ba- shran -5an clay loam
- 8. Sisan series . '
(29). Si-san clay loam .
C.- Gray-brdyv'_n"' forest sbi_ls- o
1. Guan-kausan series
(30) Guan-kau-san clay loam
BL 5. w » sﬂty clay Ioam
2. Luan‘-da!i-sén series - o
- (32)  Luan- dah-san sxlty clay
D, Podzol
1, Ah-li-san ser:es -
(33) Ah-li-san Ioam
i. Intrazonal smls o -
A Mountam meadow. soz!s e
. 1. Ba-tung-kwan series = =
~ (34) Ba- tung-kwan silty c!ay loam
2. Lulin-san series - :
'~ {35) Lulin-san_sandy clay loam .

T : 3. Ho- huan_-san series _ L
| . +{36) Ho-huan-san clay:ioam -
B. Mountain primitive soil

. L. Shin-kou series "



or

- {(37) Shm kou sﬂty ciay
C. - Saline soil. )
. 1 Wu»shl-kong Senes
\ 38) Wll-shl-kong sxlty clay
III Azonal soﬂs ' '
A “Afluvial soéils
1 Jwu- shoez serles . :
- {39) Jwu-shoei snlty cIay
" (40)- 7 ,, - clay loam -
-{4.1 » ,._ : sﬂty Ioam S
2., » ~sandy clay loam
.(43) .”_ - o ﬁne sandy lpam .
" 2. Dah- -duh series . o
- {44} Dah duh sxlty clay loam o
(45} . . ﬁne sandy,loam
C (46} -, loam - :
' _-.3.-""1Dah-Jea series
(47) Dah-jen foam
48y ", sdty clay S
- (49) ', clay loam
4. Dah-an series R
 (50) Dah-an sandy clay loam -
' (51) . ,, ,, fine sandy Ioam
5. Tai- -chung series
- (52) 'I'al -chung clay ioam" _
83k, . . sandy. clay loam
{54) ,, : loam
6. Pwli series ;
_ (55) Pu- li snlty clay Ioam
7. Yuan lin series .
. (56) Yuan-lm silty clay Ioam N
(BT . -,,'" sand§ clay Ioam
(oS "o clay loam |
S (59) iy sahdy.c_lay
B. Skeleton soxls .
| 1 Nan-tze- gean wan series
- {60y Nan-tze- gean-wan stony and gravelly soil
- 2. Jou-san series
. (61) Jou-san stony and gravelly sotl _
The pédogemc charactenstlcs of those soil ser;es dfe briefly stnted in the

L™



fo!lowmg paragraphs A . . R ‘ ,
‘1o Si-lon series: . The so;ls of Sl—ton seties occur in the reglon of dﬂuv:al
'deposnts of tertlary perlod The annual precnp:tatton in this reglon ranges. from
1,500 to 2000mm., and the average yearlx temperature s 2222°C. Soxls under’ such
a chmatlcal cond:tton are subjected to the - process’ of latenzatlon, The - prevallmg
- colour of the freely dramed top-soils is red. It is seen in many- places that the
- top- Soll had been washed away and the pebbly substratam left behind. -
| 2. Dah-yea sevies: The soﬂs of this series are closely assocnated wnth those of
' the Si- ton series. It is reasonable to’ believe, that these two series "are derlved
_ from the same parent material’ under the same Chmatxcal condition. These soils are
- subjected to rice cultivation, The submergence condxtlon encourages the reductlve _
. processes and resulting in a change in the colour of the top-soils fr,om red to grey. :
and is .rather rich in organic matter. _— -
3. Ryh yuek -tan serzes. The SOlls of this series are developed on the rough
'hﬂly reglon with red. and yellow sandstone as thelr parent rocks. The average :
‘temperature of the year in this region is 19.61°C and the annual precipitation range
“from 2,000 to 3,000 mm. ‘The natural vegetation is 'a mixture of deciduous and.
coniferous forest. ‘The colour of. the soils is predominantly red. It is théught that
the red colour of the soﬂs is mhented from the red coloured mother rock.
4. Dah-nan series: ThlS series occurs .in the hxlly reg:on southeast of Pu-li
. . The climatical condition and natural vegetatxon are very much alike to those of
. Ryh- yueh-tan series. The mother rocks of this series consnst of a mixture of red,
yeliow and grey sandstones The soil is acidic and yellomsh red, m colour. .
5. Dak -an series: This series consists of three soil types; occupymg a relatlvely
_ large area in the h:lly region. Yellow sandstpne 1s its mother’ rock. The cllmate
~ is mild with considerable rainfall. Bamboo and deciduous trees are the main forest -
; vegetatlon Soils are Yellow in colour with an acid reaction and are ‘subjected to
: shght podzohaatlon ' _ ' - _
6. Feng hwang-san series: Thi:' skeries lies at an'eleva'tion of 1-,000—1,500-- meters '_4
" and has only one, soil type;, the Feng-hwang-san sandy loam. The soil" is - yellow
. in colour and is derived from red sandstone. ‘The chmate s mild and ramy. - Naturai
vegetatxon is mainly decnduous. The reaction “of the soil is acidice. ' “
7. Shi-ding serzes. This series has one soil type, the Shi-ding sandy foam. It -
is found on the gently rolling region and is derwed from’ pebbles; The SOll is very
. strongly acxdxcqand is yellow in colour. . : . . L.

8. ]wu -san series: This series is pe ogemcally alike to Shi-ding series. The soils
are found on a rather level terrace and are mostly devoted to rice cultivation. The
surfate‘soil is grey in colour mottled with brown and 'white SpOts. The subsoils
are yellow.: The Iaboratory data show that the degree of laterxzatlon Wthh the soﬂs
undergo is hlgher than that of the Shl-dmg series. -
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'9 -"]z'a-'yaug sef'i‘es ThlS series consnsts of four “soil types and eceuples the
E _ greatest area on the mountamous reglon ‘between the elevation of 1000—2 500 meters |
above sea level These soils are derived from sandy and clay shales under a mixed
cover of pme and demduous forest. The annual ramfah is 2,000 mm, and the average
annual temperature 1s 20’(3 «The sorl is yellow colored’ rlch in RgOs and acxdlc in
reactxon. o _ T . e

1. Gu—kwmz series : Thrs series - Consists. of three soxl types, and is derwedi-'__

' from grayish sandstone under a mixed demduous and coniferous forest.. ‘The average - -

' yearly rainfall of the region is 2,000-3,000 mm. and the annual mean temperature 1s_ o
20’C The soils are yellow and acidic in - reactlon The, degree oi podzohzatlon is
: hlgher than that of Dah-an series as indicated by the ana]ytlcal data. _

11 Si- “san. series: This serles is represented by Si-san clay loam found on the
-'mountam at a height of 3,000 meters above sea level. It is derlved from slate under

'- the cover of comferous forest. The average yearly precxpltatlon of this region is B

2,500 mm. and annual temperature is 2-4°C. . The colour of the sonls is from yellow to
browhish yellow. The reaction is ac:dlc The downward movement of clay and_"_
" RsOs is traceable from analytical results. . : R o

| 12. ‘Ba-shian-san series: The mother rock of- thls series. is grey and ye}low
sandstone, and the former is in- predomtnence The climate is similar to that of the
" region of Gu-kwan serres The yellow colur of the soil is. mherlted from the mother
rocks. ‘The soils are acrdlc in reaction, and are subjected to serious eroslon.

13. Gmm-kau -san series. Thls series is represented by ‘two soil types which
'are found on Guan-kau Mountain at an elevation between 2,200 2800 meters ‘abpve »
séa level. These soils are derived from shale under a cover of coniferotis forest,
and a cold and humid climate. These :oils are charactenzed by a light grey layer .
immediately beneath the humus layer in the proﬁle. Physu:al and chemical analysns
of the soils show that podzohzatxon is in progress '

14, Luen-dak-san series: This serxes is represented by one type, the Luan dah-_ "
san Sllty clay, which is acidic in reaction. It dlt‘fers from the soils- if Guan-kau -san
series in a higher degree of podzollzatron. h o A

15, Ak- li-san series: This series is found on Ab-li Mountam. . The annual :rleari
temperature is 10 6°C .and average yearly precnpltatlon :s 4 165 mm. . This' so_il= is

* typically podzolic. - _
16. - Ba—tang Fawan series: Thzs series consusts of Only one soil type. It occurs

‘on mountains at an elevation betweeén 2600-3 100 meters above sea level Tlus soil -

~ ig derived from slate, and covéred by shruberries of the Miseanthus group. The-
annual mean temperature is 4.9°C. and average yearly precxpltatmn 1s3300mm. Thxs -

_soit is characterlzed by a rtch humus layer “10-30 cm. in depth.. The soil is af.‘.ldlc m

¥

reaction. . S : : | - |
7. Lu-lin-s'en- series: ’l‘his series _cIoselyf resembles' th?e Ba-tung-kw.an series, -



- 'except it- 1s derlved from’ grey - sandstone. :

18 Ho- kuan-san series; Soils of thls senes also resemble the smls of Ba—tung-.-j:
."kwan series m all respects except 1t has a bleached Iayer 1mmed1ate1y beneath the

' dark humus ‘horizon. o

_ ‘19 szm-kow serzes. Thxs series occurs’ on an: elevatton betweerr 3600—3,80()’-._53E
' meters above sea Ievel ‘At that elevatlon where the weather is cold and relatively

.-‘I e

. ary with. strong wmd ‘soil partlcles dre easily washed or blown away. Thig sorl.-! : }
lies beyond the - txmber ,rlme and covered - with bllS]]eS. Physmal weathering is:'_"_'
_ ‘dommant. Chemical we’athermg and mlcroblologlcal adtivities are less pronouncecf L

resultlng in an organic matter accumulatlon and relatwely good base-status..

_ 20 Wu-shi-kong serzesf This series con51sts of only -one soil type which is.a
. blend of marine and river- dep051ts *As the soil is often’ mvaded by the txdalu'_-
water, there is a considerable amount ‘of sod:um‘ salt deposited and there are black 3
laminated layers and rusty mottles throughout the profile. . The reaction is alkajme . :.

and.- unsu.ltable for. agrxculture.

-

' 'sugar cane and sweet potats,

22 Dak duh series: . Thxs series* 1s closely related to qu-shoex ser:es except?'_'
- that’ the alluvial depos1ts were brought down by Dah—duh river. The so:l is acxch(_: _m.j::_.

o react:on

', -1.?_ ThQY aré also acidic in reactlon ' BN

" 24." Dah-an series: Thgs series occuples the Dah-an river ﬂowmg zone. The.
o soxls materials are derived from the alluvial dep031ts of thlS rlver.' They are to'o;-'

. stonyr and gravelly to be used for crop growth.. L B

25 Tai- chzmg serzes : Thls series consists of three 501] types developed on' the o

alluvnal Tai-chung- Basin.- The. so:l formmg materidls are derived from the river

deposnts brought down by rain from adjacent hlﬂs T he subsoﬂs are coarser than;_'l

'the surfaCe soils.: ,They are shghtly acidic, excellent.

L 26 Pu-li senes. This series consists ‘of only one so:! type whlch is. denved
' 'mamly from the alluvial matenals brought down by rain from the surroundmg hifly -
. ';.'-.reglons. "The chmate is sumlar to those of the Ryh~yueh -tan semes The so:ls are

- of agrzcultural 1mportance. O 1s most suitable for the growt‘hf &Y rice and sugar cane.
| c 27, Yuan-lin series: _Thls series is re_presented by four_ soil types whxch._ are
 of high value ia agriculture.  These soils are derived fgoi"nf the alluvial deposits of

- 23, Dak Jea serzes. Thls series occurs on the Dah~Jea alluvial plain. The water
. of the river is very turbid, so. that the smls formed are relatweiy dark in colour '

_ 21 ]wwskoez series: ThlS series covers most of the area in the al[uv:ai plam,l
' ?and consists of six soil types. The parent material of the solls ‘was brought down'_
by the qu-shoex river from the mountamous region. As a rule, allavial soils are
- usually of agicultural-importance: These soils are characterized by an abundance of__
o exchangeable calcium, and are alkaline in react:on. These soﬂs are well adapted to.
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Dah-duh arrd J wi shoe1 rlvers. These soxls are characterxzed by the;r heawness and
compactness. A specral kind of soil treatment called “ wall-hke pile weathering

' method " has been adopted This operatlon is made between the harvest of the Iate"

-.:'crop and the plantmg of the ﬁrst crop in the followmg year. _ e
' 28. Nan tze-gean wan series: This serles isa skeleton sonl T he rock xs Just_
_ ) m a stage of dxsmfegratxon into fragments, and has no vegetatlon Cover. .
29 jou-san serzes This series: occurs in the. peaks of the motntains at a __
_ helght above 3800 meters ‘above sea level. Thls sozl is predommated by physncal'_..

weathermg There. is practically no SOlI materials in exlstence and no vegetatwe g
cover L _ R )

¥ -
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