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ABSTRAGT

This report describes soll survey activities in Dalgeong Gun and Dasge Bi,
whioch were part of the Korea Soll Survey conducted by the Covernment of Kovea
with the assistance of the United Nations Special Fund 1/ and the Food and
Agriculture Organization of the United WNebions,

The entire eres of the CGun and 91 (75,466 ha) was mapped in detail, ln-
oluding paddy lands, wpland crop flelds snd forest lends. Together with the
aocompanying map, which le printed at & mosle of 132%,000, the report presents
an inventory of soll and soll conditions ln the suwrveyed sres. Individual
golls are desoribed and laboratory deta for representaiive profiles arve glven.
The report includes soll descriptions snd interpretaetions, and provides data
and recommendatione for mpecifie land resource anslysis and plenning.

The basico information aboul the molls ls interpreted for spplication to
the various sspects of agrleulture in the eres, including land vse adjustment,
reclamation and development, Incressing production, and the Improvement and
conservation of lands socording to thelr capabilitles. To ghow general land
uge potential the solls of the area are placed in smeven land capablility
olanses showing limitations end cholces for practical use. The moils in esch
capabllity olase ave given, the sultability and limitatlions for cultlvated
erops and pasburs sre desoribed, and mensgement practlces required for highey
yields ave guggesied., About 12,000 ha or 60 percent of the cultivated land
s used for peddy rice. Hanagement of the solls for paddy rices is discussed
and the soile are placed in four paddy sultebility groups, indiceting pro-
gresaively groster limitebtions in the use of the lend for ploe.

;/ The United Wetions Speoisl Fund apd the Expanded Programme of Teochnical
Assistance were merged to form the United Nabtions Development Progremme on
1 Jamuery 1966,
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Urateful ackunowledgement is made of the keen interest and full support
axtended throughout the project towards the soll survey team by the Ministry
of Agriculture and Forestry (the Uovernment cooperating agenoy) and by ‘the
aownterpart stall,
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Chapter 1

INTRODUCTION

The detalled soil survey described in this report begen in December 1965
and wes completed in July 1967. It formed part of the Korea Soil Survey conw
ducted by the Government of Korea with the sasistence of the United Wationa
Special Fund 1/. The Food and Agriculture Organilzation of the United Nations
wag designated execubing agency. The (overnment co-opervating sgency was the
Hinietry of Agriculture and Forestry.

The purpose of the report is to provide basic soll information required
for the development and manegement of the various sspects of Korean agriculiture,
gettlemont, the lmprovement and conservatlon of lands according to their capa—
billties, the incressing of production, and overall economic development +through
sppraigal of the moll resources.

For the Korea Soll Survey new research methods and new carbographic meithods
have been used in the detailed moil murvey of the area, by FAO soil experts end
trained countervpert sbtaff. The counterpart perscomnel were treinsd in technigunes
of msoil survey, characterization, correlalion, and classiflication by the FAO moill
goientiste before participating in the field soll survey worlk.

This report is an lnventory of research findings, in mesps and in writing, of
goil and smoil conditions in Deegu 34 end Dalueong Gune It contelns Important
information which will assist the Gun and the $i persomnel, land owners and
others, inm the wise use of the land, whether it is for  sgriculiure, forestey,
wrban development, building sites, or recrestional snd other non-agriceltural
UBOHE

The report bas been compiled by the followings Charles B. Downey, and Byeong-
Jos Kim. It is based on the work ofi

Field Survey: Byeong-Jae Kim
Seong-Tes Park
Jong-Yul Park
Sug-Jong Tu
Gyeong-Yang Park
Seng-Sam Park
Dal-Hee Oh

Supervision: We Clinton Bourne
Tong-Hwa Shin

i/ The United Nebions Special Fund snd the Expanded Programme of Techniocal
hesistence were merged to form the United Nations Development Progremme on 1

J&M’mw 1966 @




Correlmbion: John F. Derting
Ki-Tae Um

Technloal Reporis

The list of reporits imsued by the Soil Survey Projech including the
present volume, im glven below.

Pechnical Heport 1. The Soils of Korea (with map ot soale 1:1000000)

Technical Report 2, Soil Reconnaissance of Korea (with map at socale
13250000)

Technical Report 3. Ulju Gun and Ulgan Si

Teohnlcal Report 4. Gimhae Gun '

Techniocal Heport 5. Dalseong Gun and Deegu Si

Technical Report 6, Cwangsan Cun, Damyang Gun, and Gwanglu S1

Technloal Report 7. Sengjun Gun

Technical Report 8.  Pyeongohang Gun

Technical Report e Gimje CGun

Technical Report 10. Buyeo Gun

The individual detailed Soil Survey Reports {Teshnical Reports 3-10) are
gach accompanied by a detailed moil map at scale 1:250000.
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Chapter 2

(GENERAL IESCRIPTION OF THE AREA

LOCATION

The survey srea consiste of Daegn Si and Dalseong Gun, in the south-enstern
part of Uyeongsangbug Do, one of the sastern provinces of Korews. The arves is
bounded on the north by Cunwe CGun, on the west by Chilgog Gun and Goryeong Cun,
on the gouth by Changpyeong Gun and on the east by Gyeongsan Cun.

The total surveyed area was 75,199 ha (17,832 ha for Daegn Si and 57,367 ha

Tor Dalsapng Gun). The population is 1,021,028 of which more than three fourths
ég o;ggi?traﬂ@d in Dasgan 81  (Year Book of Statistics for Dalseong Cun smd Dasgu
g+ e '

o Dalseong ng is located in the mouthern part of (Gyeongsangbug Do, belween
128%44% amd 128731187 east longlitude, and 35° and 36° north latitude. I% hes
an area of 59,160 ha, and measures 23 kilometres from east to weat and 56 kilo-
metres from north to southe DNaegu city im located in the north central pert of
Dalpeong Cune

CLIMATE

Temperature of this aves is characteristic of a continental climate due to
its loosblon in & basin, During the years 1931 4o 1960, the average bemperatura
was about 12.5%°C, This varies widely for the latitude. It dropped to 2090 in
January 1923, and rose to 40°C in October 1942. The average highest monthly
temperature is 35°C, (August), and the average lowest monthly temperature is
«1,6°C, (January).

The average annual precipitation is 979.3 wm, with the summer of June to
September having more than half, July has 200,2 mm, the largest amouni of monthly
precipitation, which gradually decreases from October. January has only 15,8
ma, the lowest monthly amounts Duraiion of sunshine is 86 days, and evaporation
is 1,457.3 mme Avgust has the longest duration of sunshine, and also the largest
smount of evaporation. February, with the ghortest duration of swnshine, also
hes the smallest amount of evaporation. The average date of firat Trost in the
Autumn is November 11, and the last frost in the spring is April 18, 'The frost
free growing season in the surveyed area is about 200 days.

The ares has & temperate olimate, with cold, dry winters and hob, humid
gummers. The average btemperature and distribution of rainfall, by months, are
indicated inm Table 1, In this climate the soils are moist wmuch of the time Irom
Hay through September and are moderately dry much of the time from October through
Aprils The surface soll is frozem o a depth of 10 to0 20 om during January.
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Climate has not caused major differences among the molls because it la
nearly uniform throughout the surveyed area. As can be expecied in a climate of
this %ype, most of ithe molls are highly weatbered, leached, sirongly scid, and
low dn fertility.

(EOLOGY, DRATINAGE AND PHYSIOGRAPHY

Rock formmtions in the surveyed area are classified in the 8ille and Nagdong
series and are divided into four major physiographlo aveas,.

One of these is wnderlain by granits, granite gneiss, and diorite, with
intrusions of scidic and basio crystalline rocks, It covers the northern part of
the murveyed region and has steeper topography than the remeinder. The Geumho
wiver, which crogses ths northern part,ls & boundery between this physiographic
area and lower land underlain by shale, sandstone and conglomerate.

Another physiographic area, in the esatern part of Dalseong gun, is hilly and
rolling; being underlain by porphyry, and andesite porphyry, with some gabbro or
derk besio crystalline rock.

The remaining arvea with distinct physiography is underlein by grey or yellow
phale, sendstons, and conglomerate. It i in the south and west and is
chargoterized by deposition of recent alluvial materialm.

The Nagdong river is the westerm boundary of the surveyed area. It Ifrow
guently overflows the low land. The Sincheon siream flows from mouth o north
and Jolne with it.

Pavent Material

Pavent magterial im the unconsolidabted mass Lfrom which soll developss,  Soils
in the avea developsd from residuum that weatheved from underlying rocks, or from
alluvium depogited by water,

The dominant uwnderlying rocks include porphyry, shale, and sendstone  granite
grenlte gneiss, gabbro, and conglomerate, Porphyry and shale are wmopt exbtensive
and are distributed all over the area except for the north. The upper and middle
parts of Bisul and Werong mountains ave underlain by theme rocks. The meberisls
are generslly weathered and broken to rock fragments, snd their weabthersd layers
are thin. Soils of the Daegu and Sirye meries ere underlain by shale and thowse
of the Mudeung, Mengsil, and Bonggye series by porphyry. About 11 percent of the
ares is underlain by granite, the greatest extent of this rock beilng in the

-northern pavrts of the Gun, although it is also soabtered over the other arveas in

amall amounts with small areas of granite gneiss. COenerally granite wderlies
the hills or mountains which are at slevation of more than 300 m above sea level,
and most of the cultivated upland soils are developsed in this material., 'The
goile of the Dalcheon end Samgag series are the prinoipsl soils derived Prom this
kind of parent rock,

Besio igneous rocks, chiefly gabbro, wnderlie the iron mining areas in the
moutb-sastern part of Dalseong Gun, UGachang Myeon. They were the source of parent

material for the Bongmye soils. Conglomerate ccours chiefly on the hilly areas
south and west of Daegu Si.
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More than 25 percent of the smoils are formed in slluvium. OFf this ares
about 30 percent consists of solls formed in old alluvium, and 70 percent of
goils formed in recent alluviume Much of this came from soil in the nearby
uplands. Alluvial solle ave mainly on river terraces, flood plains, and boittom
lands. Some of them are in narrow valleys in mouwntalnous arveas,

Soilg of the Mangsil series formed in colluvium weathered from porphyry and
shale in high mountainous areag, and soils of the Banho, Iweon, and Jangweon
peries developed in alluvium and colluvium on hill and mountain foot slopes.

WATER SUPPLY

There are three main sources of water in this surveyed srea, copsisting of
the Nagdong and (eunho rlvers and Sincheon stream, Farmg have been developed
along or nesr these sources. Those using this water are extensive and fertile, and
are kuoown as a grevary of this Uun and Si.

The Hagdong and Geum rivers have never been dry, even in 1965, the driest
year on record in the ares. The Sincheon atream is completely dry during the
droughty season., This may be the result of poor forest conservatlion., Some areas
which camot zet water from existing water resevvolrs can be supplied from
thege rivers by pumping. Low land is subject to both drought and overflow.

AGRICULTURE

Agriculture ls an imporbant souwrce of income, WMost farmers produce grain
crops %gominantly rice and barley) and vegeiebles for home use. Heer Dasgu 81
vogetables are important commercial crops. Some farmers slso have livestoock.

Principal crops in the surveyed area are rice, barvley, wheat, soybeans,
red beans, green beaus, cabbage, cucumbers, peanubs, melons, red peppers, gariie,
onions, perilla, corn, tomsioes, sweet polatoes, potaboes and fruite, (including
apples, peaches, pears, plums, grapes, and persimmons Jo  Deege is especially
famous for apples. About 20,000 ha (roughly 30 percent of the total ares) are
usad for farming.



CLIMATIC DATA

Temperature (9C) Humidity (%) Max. Evapow Precipi- Light

Avere High-  Low-  Aver- Low- spow rabion tatlion hours
Year age  egh ent aze eat depth (om) (mm) {mm) (n)
1952 12.5  18.3 7.7 66,0 20 23,5 1,509.8 B848.4 2,377:6
1953 12,6 18,4 7.9 67.0 16 8504 l,386.5 92206 24359, 1
1954 12,8 18,2 8.4 69,7 15 0.6 1,315,3 956, 9 2,057.1
1955 13,0 18,8 8.1 68.0 16 8.0  1,467.4 759, 1 2,2779
1956 11,6 17.3 6,9 66.7 12 2.7 1,320,1 1,211.2 2,304,8
1957 12,1 17.9 7.0 65.5 17 12,3 1,330.1 9737 2,351.9
1958 13,0 18,6 8.1 67.0 16 17.5  1,333.3 1,276.1 24446,9
1959 13.6 19,1 9.1 66,0 15 5,0  1,331.3 1,192.3 2,394.9
1960 13.4  19.2  B.7 66,0 17 9.8  1,510.3 886.0 2,638.0
1961 13.5 19,0 9.1 68,0 19 502  1,332:3 1,457.7 2432469
1962 13,0 18,9 8.1 65,0 10 To8  1,454.1 87443 24436.3
1963 12,1 17.8 7.5 67.0 13 2,8  1,251.,6 1,031.8 2,151, 9
1964 13.5 19,2 8,9 68,6 18 Tel  1,495.7 904.1 2,509.1

Table 2
CLIMATIC DATA FOR TEAR 1964

J&nm 106 6»5 "‘207 67 20 had 45»2 28@6 14906
F@bm “‘0‘6 308 “"309 65 29 201 591»9 51@5 l?AQQ
Maxe 6.0 12,3 0.8 62 22 Ts1  110.7 62,9 242,8
Apr. 12,9 18,3 8,6 79 30 wr 97.1 170.1 1451
May 18,8 25,8 13.3 87 18 - 178.6 65.5 2640
June 21.8  27.9 17,0 69 24 o 195,9 5063 255, 7
July 27.1 32,8 23,0 73 33 - 215.4 257.1 242,0
Augo 28,0 3400 24»0 69 25 o 247@1 11u8 27517
Septs 21,2 26,0 17.9 79 34 - 116,5 17441 162,8
Oc'to 1405 20@3 9.6 70 23) ay 86»8 1804» 18007
Nove 8.0 1442 2.2 B4 24 - 80,6 13.6 21463
Dece 2.1 8,0 =3.3 59 22 1.2 64,9 0.2 202.2

Data obtained from Statisiical Year Book of Daegu Si, 1964.



HOW THE SURVEY WAS MADE

This survey was made o learn whet kinds of soils are in the reglon, where
they are locsted, and how they can be umed. The entire soil landscape,including
steepnsss, lengih, and shepe of slopesy kinds of native plants or crops, and
kinds of reck, were observed.

Holeg were made and profiles weve observed at an average interval of about
200 m, varying according %o the nature of the landscape., Spacing was much
cloger in the highly productive paddy lands than in the hilly and mountalnous
areas, where stones, rock outcrops, gullies, and similar features arve important
indicators of the kind of goil,

Comparigsons were made among the profiles siudied, and compared with thome
in other aream where detalled soil surveys had been carrvied out. The solls
were classified and named according o the goil clesssification system used in
Korea and other countries,.

Soils that have profiles almost alike make up a soll merdes., ALl the solls
of one meries have major horizong that are similer in thickness, arrsngement,
and other important characteristics. Each soll seriss is named for o town or other
geographic feature near the place where a soil of that peries was firast obeerved
and mapped.

Ihyeon and Yuga, for example, are the nemes of two soil seriss in Dalweong
(. These soils have essentially the same characteristice as the Ibyeon and Tuga
soils mapped in other aress in Koreas. Soils of one series, however, can differ
gomewhat in texbture of purface soil including the amount snd slze of coarse
fragments, in slope, and in the amount of ercsion thet is evident, Where these
differences are important in the use snd menagement of the soils the soil series
has been divided into mapping units.

The Dgegy series, for example, is divided into mapping wnite based upon slops
and slmo upon the extent of erosion. Thus there arve sloping, moderabely steep,
and steep mapping unite of Dasgu rocky loam soilp.

Another difference betwsen the seriss and the mapping unit s that the series
inoludes & group of profiles that have a definite bul limited range in thedir
propertiss. The mepping unit, however, must describe all of the important pro-
perties of the soils thet are within the limits of the ares shown on the map.
Usually within a mapped srea there are some profiles that resemble other periss
more than the series named in the mapping units. In mapping units such as
Mudeung rocky loam, 30 io 60 percent slopes, the part of the arvea that le rock
outerops obviously dees not have a profile. Of course 1t would be most degivable
4o have a map with these areas of other soils and aress of rock ouberop shown in
their true ocourrsnce, but it is not practical to show these small aveas on the
map. In poms mapped ereas goils of two or more distingd series are presant .
These mapped areas arve named for the dominaent series as soil complexes, D
Mudeung rocky complex, 15 to 30 percent slopes, ercded, is such a mapping wn
Profiles of the Dasgu and the Nudeung series are preasat in these aress.




Other areasg of land which do not have developed soils ave also shown on
the soll map, but they are given desmoriplive names, such as rock land, or beach
and riverwash, sandy, and are oalled land {types rather than moils.
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DESCRIPTION OF THE CENERAL SOIL MAP

INTRODUCTION

The general soil map (map 2, backpocket) shows the soil associstions in
Dalseong CGun and Daegu Si.

A Boll assoclistion iz a landscape that has n disbinotive pabbern of soil.
It normelly consists of one or more mejor soilas and at least one minor, and is
named for the major soils, The soils in one association may occur in another,
ut in a different pattern and in different proportions.

A map showing moll asmsociations is useful for the location of lavge tracis
that are sultable for a ceriamin kind of ferming or other land use. For plamning
the menagement of a farm or field puch a wap is not suitable because the soils
in any one association ordinarily differ in slope, depth, stoniness, drainage,
and other characteristics that affect management,

YUGA-THYEON-HWADONG ASSOCIATION (A)

This association is mainly along or nesr the Nagdong and Geuwmho rivers and
their tributaries. It ocouples large areas, being about 35 pervcent of the survey
area, About 80 percent of the associasbion ig made up of recent solls of the
flood plains. The remainder is on atream terraces. The sandy and gravelly types
of riverwash on the flood plaine are shout 10 percent of the soll assocligtion,
nearest the streams.

The Nagdong and Hwangryong solls usgually are adjecent to the riverwash types
and each ave about 8 percent of the association. The Thyeon ieg also mainly near
the sbream and ig about 18 percent of +the asssociation.

The Yugsa and Honam soils are in areas somewhat distand from the sireams. The
former is the most extensive goll in the wvalley, being sbout 20 percent of the
association. The Honem solls oocoupy about 10 percent and other minor soils are
about 6 percent. The Nagdong and Ihyeon are well drainad end are sandy loam and
gilt loam respectively. The Yuge and Honam soils sre poorly drained light siliy
elay losm and heavy siliy clay loam respectively.

The soils on the stream terraces above the flood plain make up the re-
maining ares. The Hwadong soils ave extensive being aboub 14 percent of the ares,
the Bancheon and Bangegl are less extensive having sbout 3 percent ssch. The
Bancheon solls have reddish brown fto red sility clay or silty clay loam upper
horizons. The lower borizons are usually eilty cley loam, olay loam or loam.
Except for mrey colowrs in the lower subsoil, the Hwadong aws similar to the
Pencheon. The Banggi soils are also similar to the Bancheon, differing from thenm
mainly in having a lot of gravel in the profile.
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Bxcept for uwrban areass, praciically all of this area is cropped to food and
filwe crops. The Honam, Thyeon, and Tugs soils ere malnly planted to rice and
parsley. Sandy soils such as the Hagdong grow vegetables; for instance cabbage,
cucumber, and melon crops. Some of the Hwadong and similar terrace solls are
planted to rice, bul as drrigation water is not usuwally available in the higher
regions, many areas ars planted to soybeans, barley, tobacco, and similar ocrops.
The Thyeon, Hwadong, Bancheon, and other better drained solls wused for growing
rice are commonly cropped to barley in the winter.

Problems that limit the use of thesme smoils for maximum production of orops
include: inadeguate supplies of irrigation waler, flooding, sand and gravel de-
pogits, poor drainage, and inadequate fertilization. PFlooding is a problem ex-
cept om the terrace soils. Many levees or dykes have been bullt to prevent this
but these of'ten lose their effectivensss because of sand asccumulation in the
stream beds which fill the channels, Flood water overflows, often carrying with
1t much sand, which im depesited on the soll. The resuli is reduced productivity.
Sand is also washed into drainsge and irvrigation ditches, meking drainage very
difficult. Meny arveas suffer so and only rice and parsley can be grown succes g
fully most years,

The problem of sedimentabion in this ares can best be molved by conservation
and forestry management of the areas on the watersheds above the alluvial soils.
Better forestiry and land menagemend will result in decvessed medimenbation and
in some parte less flooding.

To dncrease drainsge additional ditches are required and existing ditches
nead to be clesned. Properly installed tils dralnage would improve the Yuga soils,
but momt wreas of the Honam solls are toe slowly permeable for it 4o be prachical.
With thesa improvements many kindes of orops mzy be grown.

(iround limesione, nitrogen, phosphorus, and pobassivm fertilizer sre needed
for meximum crop yields.

DABGU ASSOCLATION (B)
(Sloping to steep, excessively drained, shallow, soils )

This association covers about 40 percent of the survey area. Daegu solls are
the most extenmive, covering about 90 percent of the associstion. Winor soils ine
olude those of +the Habin and Sirye series and cover the remaining psrt. The
typlcal Daegn soil consists of about 10-50 cm of silt loam to olay loam over hard
rock. The Habin are similar to the Deegu, bubt have red colours. Tha Sirye molils
are deeper, ranging from 50 to 150 om in depth.

Execept for about 10 percent in oultivated crops, this area is covered with
small pine trees with some wild grasses. Barley, wheat, tobacco, and moybeans
ave the principal crops grown on the tilled ground.

Erosion is p severe problem, damaging upland moils of the area, =nd depositing
infertile materials in the lower alluvial plain. Thers im much damage to the
80ils a8 well as to the drainage channels. Froslon is prevalent in forests in
this area because the ground surface is bare and wnprotected,

These ghallow to moderately deep soile have only & low available moisture
supplying capacity. Because of this, ftrees grow at only a modsrate rate. The
modsrately steep to siesp areas would produce moderabte amounts of pasture or hay 1¥
woll managed. Much limesione, nitrogen, snd phosphorus fertilizers sre needed
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to ‘obtain a profitable crop of grass. Tree growth would be greatly improved, and
erosion would be greatly reduced, if the forest litter were left on the murface io

form a protective mat {0 increase infiltration of rain waber and reduce erosion
losBes.

SAMGAY ASSOCIATION (0)

. §Moderaﬁ@ly steep to very steep, somewhat excessively o well drained, deep
golla).

This sssgociation is in two areas, one in the south centrsl part asnd the
other in the extreme north-east. Tt cocuples about 12 percent of the area of the
gun and gl. The Samgag sre the dominant soil, covering about 80 percent; Dalcheon
make up aboul 10 percent. Togye, Gaghws, end other minor soils cocupy the re—
maining 10 percent.

The Samgag are in yellowish red sandy loam saprolite. The Dalcheon, somswhat
less eroded are yellowish red elliy clay loam or olay loam, 20-80 om over gandy
loam saprolite. They are simllar to the Samgag soils. The entire area has many
gullies, some of which are bare and asctively eroding. Other sreas have been
partially covered with itrees and wvegetation which controls this,.

Small, crooked pine, acaclia, =nd alder trees, cover a great deal of the ares,
and offer little return obher than low guality fuel. 8mall regions of the better
soiles ere ploughed and planted to grain crops, bul yields are generally low.

Some small orchards of peaches and apples and vineyards have been esgtablished, and
are moderately productive. DBecsuse of the increased demand for food, these areas
mey be used for spriculiure in the fubure.

Erogion is ths most severe problem along with low avalleble moisbture capacliy
and low fertility. DBench terraces have been constructed in orcherds to lessen
eroaion losses, end the development of hay and pastures will help its conirol pnd
give conslderable return. :

TOGTE-CGAGHWA ASSOCTIATION (D)
{Gently sloping to moderstely sleep well drained goila)

The assoclation is on the colluvialwalluvial slopes below areas of the Samgag-
Dalcheon soils. It covers about 3 percent of the survey area. The Togye soils
moke up about 75 percent of this asscciabion and the Gaghwa about 15 percent.

HMinor soils including the Iweon cover the remainming 10 percent.

The Togye are well drained sandy loam, moderately %o rapldly permeable, and
heve medium available molsbuve capmcities. The Gaghwa are somewhai oobbly clay
loam or silty olay loam, well drained, and with high available moisture capacities.

Mont of thipm association is planted fo crops sucn as barley, wheat, radish,
red pepper, melon, cabbage, and tobacco. Bome of the Gaghwa is graded into
paddies for rice, and other less smloping sreas would make good rice paddies if
jevelled. It would also be possible to construct paddies on the Togye soils, but
these would have a high irrigation water requirement because of moderate to rapid
permesbility. The steeper parts could be used for pasture and hay land if cone
giderable lime and fertilizer were applied.
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BANHO-JANGWEON ASSOCIATION (E)
(Sloping to very steep, moderately well o well drained soils)

This associstion is in the south-west and south-east of Dalseong Gun. T4 iwm
about 5 percent of the survey area. The Banho soils ave the most extensive, and
make up about 50 percent of the associationi +the Jangweon soils aboul 40 perceni;
and Mudeung and other minor soils sbout 10 percent. The Banho and Jangweon solls
have similar textures, being gravelly loam or olay loam. The latter are compact in
the subsoil, having a slowly permeable fragipan layer which resiricis water
movement and root development, Because of this the Jangweon soils have only
moderate svailable moisture capacities and moderate yleld potential. The Banho
#oils have high available moisture capacities and high yield potential,

The land is generally covered with small $rees much as pine, chestnut, oak,
and alder. Some arveas arve uged for growing soybeans, barley, and sesame and g
small part for growing paddy rice. Crop ylelds are generally low on the Jangweon
soily bubt better on the Banho moils.

Erogion and low fertility are problems in management of the soils. Liming
and spplication of fertilizers will increase yields of present crops. Erosion
conirol practices such as bench terracing, level Yerracing and contour cultivation
will almo increase yields., MNore rice paddies could be established if irrigation
water were available., Many areas could be developed into pasture and hay land,
which would reduce erosion to a minimum.

HUDEUNG ASSOCIATION (F)
{gteep to very steep, shallow to deep smoile)

This assgoclation 1s in the Bisul mountain areas in the soutb— otern part of
the gun. The moils cover sbout 5 percent of the surveyed area. HMustsung is the
principal soil and mekes up aboubt 80 percens of the association; +the Bongeye
solle 15 percent; and other minor soils including Daegu soils, 5 percent. The
Hudeuwng is shallow, uswally having about 50 cm of loamy material over hard bede
rock., They all have low avallable moisture capacities and are low in fertility.
The Bonggye solls ave more productive, consisting of deep, yellowish red clay, with
high available molsture capacity.

Thig sree is malinly in pine trees with 1little possibility of anything alse.
The small aress of less sloping, deep Bonggye soils would produce good fruit and
pimilar crops, as well as pasture and hay crops.
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Chaptor 5

DESCRIPTION OF SDILS

IHTRODUCTION

This pection demoribem the moll series and mapping wmite of Dasgu 81 and
Dalssong Gune

The wolil series is demoribed first, and then the mapping uwnits of the meries.
Following the name of each mapping vnit there ie a symbol in porentheses. This
gymbol ldentifies the mapping uwnit on the detalled moll map. To get full ine-
formation on any one mapping wnibt, 1% ds bemt o firet read the descripiion of the
peries which describes the general concept of a soil, and then the mapping wnit
which gives more detailed information about the area mapped, such as slope, pre-
sence of other soils, rock cuterops, and other factors affecting use.

Additlonal information aboul the vse of the mapping wite can be fouwnd in the

disoussion of Capability Unit and Paddy Suitebility CGroups {Sections 6.2 and 6.3).
The Guide to Mapping Units (Appendix 2), liste these groupings for each soil.

Olassification of Hoils of Daegu 81 and Dalmeong Gun

The following section gives the clapsification employed, and Teble 3,
olagsification according to the curvent and old systems.

i. Entisoles sre solle without dlstinctive horimon obther than an Ochric
gpipadon or weakly expressed surface horizong.

Prammente are embtisols with texbure of loamy fine mand or cosrsels
Udipsamments are psammentes in a bumld olimabe.

Teple Udipsamments are the commom or typleoal ones end wilthout charscteristice
listed in the other subgroups of this great group.

Sandy Skeletal: Hwangryong serles,
Sendy Skeletal:s Nagdong seriesy Togye series.

ii. Inceptisols are soils without distinctive horigoms other than a cambio
horieson or unbrlio epipedon.

Agquepts are incepilsola that ave saturated with waler ov have grey soloor
resulting from such saburabion.

Haplagquepts ave aguwepls with only a pale colowred sucface snd & cembic
hordzon.
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Aeric Fluventic Haplamguepts are haplaguepts with e dominently brown horizon
indicating betier drainage (and the presence of air) in the upper horizons and with
ann irvegular decrease in organic matber indicating thet the molls were deposited
by water.

Fine loamy, non-acid: Sinheung seriss
Fine gilty, non-seld: Yuga series

1ii. Qchrepty are other incepitisols with only an Ochric epipedon or weakly
axpressed surface horizon and a cambic hordzon.

Dystrochrepts are ochrepis with a low bame saturation (lanking & horison
within 75 om of the surface with a base saburation of more than 60 percent).

Typic Dystrochrepts are the common or typical ones and without charecterigtics
listed in other subgroups of this great group.

Coarse loamys Tweon meries.

Lithic Dysirochrept are dystrochrepts with hard rock within 50 om of the
gurface.

Fine loamy: Mudeung series,

Butrochrepts are ochrepts with a high base satwration (have some horizon within
75 em of the surface with base saturation of 60 percent or more),

Dyetric Fluventic Bubtrochrepts are euwlrochrepts thal lack carbonate in the
soll mase and have an irrvegular decresse in organic matber indicsbting the moilsm
ware deposited by waber.

Loamy skeletal: Seogho series.
Coarse miliy: Ihyeon perles
Fine loamy: Banho series.

Lithic Bubrochrept are euwbtrochrepts with hard rock within 50 om of the supe
face,

Loamy skeletal: TDasgu series
Coarse loamy: Habin series.
Fragiochrepis arve Ochrepis with fragipens

Typle Fraglochrepts sre the usual or common ones.

Fine loamy: Jangweon series,

ive Mollisols ere moils with thick dark coloured surface horisons and having
& high base saturation.

Udells are wollisols in a humid, btemperature climate.

Hapludolls ere wdolls without other distinctive horizons.



Fluventic Hapladolls are hapludalfs with an irregular decrease in organic
matter indleabing that the soils were deposited by water.

Loamy smkeletals Hogye mevies.

Vo Alfiﬂ@l& are soils with a subsoll enriched in clay (argillic horizons) and
having & base satwralion of more than 35 percent at 125 om below the top of the
agrillic horizons or in the layer sbove hmed rocks 1f shallow.

Agualfs ere alfisols thal are saturated with waler or that have grey colour
resulting from such sabturation.

Ochramgualfs are aqualfs with horizon other than an ochric epipedon or pale
aoloured surface and the argillic horizong thet are common to all alfisola.

Typic Ochragualf sre the common or typic ones and withoul charscteristlos
listed in the other mubgroups.

Fine cleyey: Honam smeries,

deric Ochraguslfs are haplaquepts with g dominantly brown horizon indloating
bebter drainage (and the premsence of air) in the upper horizong.

Fine clayey: UOeugrag series,
wie Udalfs are obther alfisols in o hunld tempersture olimate,
Hopludalfs are udalfs without other distinctlve horizons.

Toplo Hapludalfe are the common and typlcal ones and without characteristics
limted in the other subgroups.

Clayey skeletal: Bangegl serles
Fine olayey: Bancheon series; Sirye Series.

Aguio Hapludalfs sre hapludalfs with some grey oolours in the lower pard
indicative of a seasonal water table.

Fine clayey: Huadong series.
wile Ultdmols are golls with a subsoll enviched in olayey {agrilliw}hmriﬂamw
and having a base gaturation of less than 35 percent 129 om below the top of the
argillic horizons, or in the layer above the hard rocks, if shallower.
Udulte are uliisols in a humid temperate climate.

Haplodults are udulis with submoils that eve not dark red; dark reddish brown
or dusky red Zhaving colowrs with values of 4 or more moigh, or 5 or more Az s

Tyopic Hapludults sre the commen or typical ones snd without charscteristics
ldpted in the other subgroups below,

Fine elayoy: Ponggye series; Delcheon serdes; (aghwae series.

Humic Hapludulis ere hapludults with o dark coloured swrface that ls similay
4o an umbrio horizon except that it ie oo thin to quallify as an umbric horison.

Fine losmy: Mangsil series.
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Table 3

SOTL SERIES CLASSIFIED ACCORDING 10 THE
CURRENT AND OLD SYSTEHS OF CLASSIFICATION

Current Clagsification

1938 classification

Serlen FPamily Subgroup great goll gmroup

Bancheon Pine clayey Typic Hapludelfs RedwYellow Podzolie

Bangel Clayey skelebal Typic Hapludalls Red-Yellow Podzolle

Banho Fine loamy Dystric Fluventic Alluvial sollwm
Butrochrepts

Bonggye Fine clayey Typie Haplundulis Red~Y{ellow Podzmolic

Dasgn Loamy skeletal Lithic Butrochrepts Lithosols

Dalcheon Fine olayey Typic Hapludulits Red-Yellow Podzollo

Gaghwa Pine clayey Typic Hapludulis Red-Yellow Podzollc

Geugrag Fine olayey beric Fluventic Hed-Yellow Podzolic
Ochragualds - Low=-Humlo Gley

Habin Cosrse loamy Lithic Bulrochrepts  Lithosols

Hogye Loamy skeletal Flyventlic Hapludolls Alluviel modls

Honam Mne clayey Typle Ochragualfs Low-Humblo Gley

Huadong Fine olayey Agquic Hapludalfs Red-~Yellow Podsolic

Hwengryong  Sandy skelstal Typic Udipsamments Alluvial wolls

Thyeon Coarge silty Dystric Fluventic Alluvial soils
EButrochrepts

Twoon Coarse loamy Typic Dystrochrepts  Regosols

Jangweon Bine loamy Typic Fraglochrepts  Planosols

Hengsil Fine loamy Humlc Hapludoultis Acid-Brown Forest

Solls

Mudeung Fine loamy Lithic Dystrochrepts Lithosols

Nagdong Sandy Typic Udipsamments Alluvial sollm

Samgag Coarme loamy ‘}}ypic Dystrochrepts  Lithosols
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Table 3 {(Cont’d)

Currvent Classification

1938 classification

Series Family Subgroun great moll group
Sinheung Fine loamy heric Fluventlic Low-Humic Gley
Haplagquepts w Alluvial moile
Sirye Fine olayey Typlo Hapludelfls Red-Tellow Podzolic
Togye Sandy Typle Udlipsamments Allwviel sollm
Toga Fine silty Aeric Fluventio Low-fumic Gley

Haplaguepts
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DANCHEON SERIES

The Bancheon series, members of the fine clayey family of Typic Hapludalfs,
gongipte of genily sloping to sloping, well drained, deep, yellowlsh red solls.
The series is developed in old alluvial materials on dissecbed terracen or benches
and 1g commonly associated with the Hwadong and the Benggl meries. They are
generally found in an area pouth-east of the centre of Daegu 5i,

A typlcal profile follows:

Ape—= o 13 omj reddish brown (5IR 4/&) gilty clay loamy modexabe,
medium granular structure; frdable, sbicky, and plastiec; common, Tine living
grass rootsy abrupt, smooth boundary; pH 5.7

B2lfeeel3 o 40 om; ved (2.51R 4/6) clay loam with common, fine and
wediuwm, fainit red (2.5YR 4/8} mottles; moderate, medium to coarse subanguler
blocky and weak, cosrse prismatic structure; friable, stlcky, and plasticy few,
fine to medium living grass rootw; few, mediuvm poresy clear, smooth bowndarysg
pH 6,0

B22twmed0 0 53 omy mottled yellowish red (5YR 4/8), red (2,51R 4/8),
crushed colowr red (2.5TR 5/8} cloy loamy wmoderate, medium snpular blocky and
weak, coarse prismatic structurey Lirm, gbtlcky, and plasticos thick continvous
red {2@5YR 4/6) clay cutens on ped face; gradusl, wavy boundary; pH 5.8,

B23t——53 o 120+ om; mobtled yellowish red (S5YR 4/8), red (2.5YR 5/8) and
olive yellow (2.5Y 6/8) olay loam; wesk, coarse prismebic breaking to moderate,
medimwm angular blocky structures Ffriable to firm, slightly sticky, end slightly
plastic; 30 percent goft shale fragments of olay loam texbure; pH 5.8,

The purface colour ranges from brown to dark brown in the only slightly
ercded places, bubt is reddish twown in the eroded sress, The subsoil ranges from
light clay ‘o heavy clay loam or silty clay loam. Where paddy rice has been grown
grey motiles ave found In the upper horizons. Some of thewe soils are underlain
by deep, brown, fine clayey paleosols. The bedrock is less than 3 m below the
surface,

These soils are woderabte to high in natursl Ffertility, low to medium in
organic matter content, and medium to slightly acid. They have high available
molsture capacities.

The cation exchange capacity is medium to high and saturation is highe Host
of the areas are in cultivated crops including paddy rice.

Bancheon 8ilty Clay Loam, 2 to 7 Percent Slopes (BoB)

(Copability wnit Iley Paddy land suitability group Plac)

This poil is on gently sloping terraces. The profile is generally a8 de-
sorlbed for the series., Some areas of soils with a sandy loam surface layer ave
included in the mapped aream. It 1ls suited to a wide range of crops. Ireigation
water for the production of rice iw available in a few areas. Erogion is a
moderate problem when this soil ig ploughed and planted 4o annual orops, but
padiy iyﬁtamm, bench terraces, and contour cultivation are effective meanz of
control,
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Bancheon Silty Cley Loam, 7 to 15 Percent Jlopes, Eroded (BeC2)

(Capability unit IIIey Paddy land suitability group Plac)

Thie sloping woll ie on the edges between the gently sloping areas and the
alluvial plains. The profile im uwsually mimilar o the one described for the
seriss, exceplt that the plough later has mors clay, renging in texture from heavy
gilty olay loam to olay loam. Some aress of gollisd land are also included.

Thie unit im suiteble for sanual orops 1f bench or graded terraces are
songbructed, Without thess oonservetion practices, evosion im & merious problem.
Thue, perennial hay or pasture orops are needed 4o protect the moll. Peddies
for rice production are costly to establish becauvse of the lorge amount of earth
moving required for constructions This eoll im difficult to 4111 because of the
heavy texiured surfsce horizon.

BANGGI SERIES

The meriss oconeistes of gently sloping to sloping, well drained, very deep,
yellowlsh red solls developed in old alluvium on terraces., These soils, members
of the olayey skeletal famlly of Typle Hapludslfs, sre generally sssoclated with
the Bancheon meries, but differ from the latter molls In having much gravel, They
are wually located gouth of Daegun 3.

A typloal profile followss

Ap—0 o 8 omg strong brown (7.5IR @/3) elay loamg moderate, fine and
medium granular structure friable, stlcky, and elightly plastiey gredusl, smooth
boundaryy pH 5.2, ‘

P21lt—B t0 20 om; peddish brown (5YTR 4/4) grevelly olay loamj moderate,
fine subangular blooky structure; firm, stlicky, and plestic; gredual, amooth
boundarys pH 5.7.

B224=m20 to 120 omj dark ved (2.5YR 3/6) gravelly clay loamy moderate,
fine end wedium, engular blocky struclurej commoun, fine and cosrse mengsnese
conoretionss pale vellow anguler end round gravel or cobbles sre aboul 30 pere
cant of the wassy pH %4

The surfece layer ranges from brown %o reddish brows in cclowr. The aubsoils
are reddish brown to dark red gravelly olsy loam %o oobbly olay.

These solls are moderate to moderalely low iun natwral fertility, low in
orgenic matter content, and have medium to low available moisture capaoity. The
oation exchange cepscity is mediuw end 1% is well saburated with bases, MHopt
aress are in cultivated ocrops obher then paddy rics. Orcherds of apple, peach,
plum, snd persimmon, heve besn esteblished in meny plases.

Banggl Clay Lomm. ¢ %o 7 Percent Slopes (BLiE)

(Capability unii IIleg Paddy land suitebility group P2ec)

This wnld im on gently sloping terraces. MHosi aveas have o profile similar
to that typical for the series. In this unii are included small areas with a
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sandy clay loam surface layer, a yellowish brown clay loam subsoil, and some
areas with a brown cobbly loam surface layer and strong brown silty clay loam
subsoil. Crops, such as sweet potatoe, soybean, barley, red pepper, and sesame,
are widely grown. Apple, peach, plum, and persimmon are also suited. The soil
can be used for paddy rice i graded into a paddy system.

The presence of cobbles is a major problem in management, and eroslon hazard
is severe when this smoil is planted to annual orops.

Banggi Clay Loam, 7 to 15 Percent Slopes (BiC)

(Capability unit IITe; Paddy land suitability group Plac)

Thig moil is on rolling areas, and the profile is similar +o that described
for the meries. Some areas, gravel-free throughout the profile are also in-
oluded in this wnit. The goll is widely cultivated to crops, such ag sweet
potatos, red pepper, sesame and tobacco. Eroslon is a severe problem. I bench
and graded terraces are made and perennial hay and pasturecrops grown, these
meagures will protect soil from severe eromion.

BANHO SERIES

The Banho series congisis of sloping to moderately stesp, well drained, deep,
yallowish brown goils on mountain fool slopes or at the bame of ghesper slopes.
e goils are membersg of the fine loamy family of Dysiric Fluventic Butrochrepis.
The peries is developed in colluvium-alluvium ercded from soils of the Dazegu and
Mudeung series and is generally below them and above the Yugs on the landmocape.
These goils are mainly in the southern paxrt of Daegu 81 bubl sre thinly distributed
throughout the Gun except for the northern part.

A typical profile follows:

Ap——-=O to 7 om; brown to dark brown (IOYR 4/3) loamy wmoderate, fine and
medivm grenuvlar structursy many, fine grass roots; friable, slightly sticky, and
#lightly plastie; olear, smooth boundary; pH 6.5

Clle7 to 20 cm; dark yellowish brown (10TR 4/4) gravelly clay loam;
woak, medium and fine subangular blocky structure breaking to moderate, fine
grenunlar structure; firm, sticky, and plastic; gradual, smooth boundary; pH 5.9

C12w=20 to 120+ emj dark brown (10YR 3/3) gravelly clay loam; moderate to
weak, mediun and fine subangular blocky structure;y f£irm, stlcky, and plastiog
gravel, cobble, and clay increases with depih; pH 6.2.

The surface lsyer ranges in colour from brown to dark brown and in texburs
from sandy loam to loam, with small to moderate amounts of gravel and cobble. The
subsoil ranges {rom yellowish brown to derk yellowish brown, and from loam to
gravelly and cobbly clay loam. The bedrock depth ranges from 2 to 4 m or more
below the surface. These soils ave high in natural fertility, medium in organic
matter content, and are slightly acid to neuiral. The have a high available
moisture capacity. Cation exchange capacity and base saturation are high.

Goenerally the soils are in cultivated crops, with some smell areas in forest.
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Banho Loam, 7 %o 15 Percent Siopes (BhG)

(Capability unit IITe; Paddy land suitability group P3ac)

This unit is on mountain foot slopes. Mosl areas have a profile similar to
that described for the series. BSmall areas of soils that have stony or cobbly
loam gurface layers are included.

Thig soil is suited o annual crops if erosion la controlled, bui best suited
to perennial crops and apple and peach orchards. Paddy wvice can also be growm
if the soil is graded into a paddy system, and irrigated. The removal of gravel
and cobbles from the surface will permit easier cultivation. Brosion is the
main management problem.

Banho Loam, 15 %0 30 Percent Slopes (BhD)

(Capability wnit IVe; Paddy land suitability group Pdac)

This smoil is on the mountain fool slopes. Most areas have a profile similar
to that described for the meries., In some places stones and large boulders are
common on the surface, In other places the surface layer ls sandy loam, snd sltone
free, About 50 percent of the area is cultivated to general crops, and the rest ism
in forest. This soil is best suited for growing perennial forage orops, such as
fescue, orchard grass, and alfalfa. BSmall areas can be croppsd fo anmual crops
for a season, withoult severe erosion losses.

BONGGYE SERIES

The Bonggye series consiests of sleep, well drained, moderabely deep yellowish
red soils in hilly and mountainous areas. These molls, members of the fine oleyey
family of Typic Hepludulis, are developed in residuwum derived from igneous rocks,
and generally are associated with the Nudenng snd Jangweon serlem. The solls ave
moatly located at the south-eastern part of Dasgu 8i and In Dalseong Oun.

A typical profile follows:

Alee0 t0 5 omj yellowish red (5YR 4/6) cley loam; moderate, fine grenuler
gtructure; friable, sticky, and plastic; gradual, smooth boundarys pH 5.5.

B21l4——5 40 27 om; red (2.51R 4/8) firm clay; moderate fine and mediwn
pubangular blocky structure; firm, sticky, amd plastic; oclear, smooth boundary;
pH 50 Sm

B22t——2T t0 42 om; yellowish red (5YR 5/6) clay loam; moderate, medium
subangular blocky structure; firm, sticky, and plastic; red (2.5IR 4/85 alay
outans; clear, smooth boundary; pH 5.7.

B3lt—42 to 50 cmy brownish yellow (10YR 6/6) clay loam; mederate,
medium subangular blocky structure; firm, sticky, and plastics thick red
(2.5YR 4/8) clay sking orushed colour yellowish red (5YR 4/6)3 medium acidj
clear, smooth boundary; pH 6.1,

B32ee50 to TO+ com3 brownish yellow (10YR 6/6) sandy loamj friable;
yellowish red (5YR 4/6) clay cutans; common medium black conoretiony porphyry
parent materials,
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The gurface layer ranges from dark brown to brown in only slightly evoded
goils. The subsoil ranges from sitony clay loam to cley in texburs, and from red
to yellowish red in colour. Some areas are underlain by unconsolidated materials.
Bedrock is 70 to 100 cm below the surface. These moils ave moderately low in
natural fertility, low in organic matter content, and sirongly to medium acld,
They have medium available moisture capacities. The cation exchange capacity
ig high and base saturation is low. These sgoils ere mainly covered with Korean
pine, oak and alder, but some areas are culiiveted to moybeans, sesame, wulberyy,
and gimilar crops.

Bongeve Rocky Silty Clay Loam, 30 to 60 Percent Slopes, Severely Eroded (BrE3l)

{Capability uwnit Vile)

This well drained, modersgtely deep soil cocupies small tracts of moderately
gheep to steep hilly and mountainous areas in the southeasbern part of Dasgu 81,
About 10 o 25 percent of the area is rock oubcrops. Most areas have s profile
typical for that of the series.

With this soil are included: small areas of 15 to 30 percent slopes, a Tew
small areag of eroded soil, some aveas of shallow soils, small areas of gullied
land, and some small areas thal have high base saturation.

Surface runoff is rapid, and erosion hazard is severs. Some areas of sloping
and less eroded soil are sultable for pasture, bul generally forest,consisting
of Korean pine, osk, and alder, dominates. The main management problem ls 4o
control erosion and retard runoff,

DAECU SERIES

The Daegu series consisis of sloping to sieep, excessively drained, shallow,
browm soils developed in residuum weathered from shale or fine grained sandsitone,
They ere members of the loamy skeletal family of Lithic Butrochrepis, and are
commonly associated with the Mudeung and Sirye series., They are found meinly on
the lower hills of the arvea, but not in the extreme northern part,

A typical profile follows:

Al—0 %0 7 cm; brown to dark brown (10YR 4/3) loam; moderate fine and
medium granulsr structure; friable, slightly sticky and slightly plastic; many
fine grass rootsy clear, smooth boundary.

Be—T %0 20 cm; yellowish brown (10YR 5/6) fine gravelly olay loamj
moderate medium fine subangular blocky structure; firm, sticky, and plastics
olear, smooth boundary.

Cl—20 to 25 cm; dark yellowish brown (10YR 3/4) weathered shale fragment
with fine loamy soils.

Rewwn25+ cmg  weathered olive brown shale bedrocks.

The A horizon ranges from brown to light yellowish brown, but it is reddish
brown in eroded places, the C horizon from yellowish brown %o gtrong brown o
reddish brown, and from clay loam to silty clay loam.
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This soll ip high in nelural fertility, Llow in organic matter snd medium to
alightly acid. Available molsturs capacity ls low. The cation exchangs capacity
im bigh and base saturation is medium %o high. The soils ars moderately permeable
in wupper howiszons, bub the wderlying shale is nots. MWost areas arve in forest of
pine tree, alder, osk, and acacis. Some areas are in cultivalted crops.

Dageu Rocky Loam, 7 to 15 Percent Slopes (DgC)

{Capability subclass Vie)

This mapping wnit is on the lowsr parte of the mountelin slopes. Most areas
have a profile ss described for the serieg, but belween 2 to 15 percent of the
mapped area is oubtcrop of shale rock. Some aress of deeper solls have also been
included. The soil is occasionally planted %o rye, buckwheat, and other crops, butb
erogion is o problem when it is cultivated to snnual crops. Peach trees have heen
planted but do not do well, Contour cultivation will reduce moil losses to some
axtent.

Because of the shallow underlying rock, bench terraces or rice psddy are not
sulted. Pasture and other perennial forage crops are, but will produce only small
amounts of forage during dry seasons. Well managed woodland will protect the sodl
from erosion but low yields can be expected.

Daegu Rocky Loam, T to 15 Percent Slopes, Eroded (DgCﬁ)

(Capability unit Vie)

This mapping unit is om the lower parits of the mountain slopes. It has a proe-
file similar to that described for the series, but in most places $the original
surface layer has eroded away. About 2 %o 15 percent of the area is shale ouborep.
The land grows wild grass and small trees, but with good soil dreatment and manage-
ment foir yields of perennisl pasture crops are poasible. Properly menaged wood-
land will prevent erosion and produce goume woodland orops.

Daegu Rocky Loam, 15 to 30 Percent Slopes (DeD)

(Capability wnii Vie)

Thig soil iz on modersitely steep to steep slopss. The profile ls similer to
that described for the series. About 2 o 15 percent of the land is ouberop of
shale rock. The areas where the subsoil has been exposed, or mixed with surface
goil by erosion, sre included in this mapping wnit. The rooting zone is thin, end
erosion hazard high. The soil is poorly suited for agrieunliural orops, bulb with
good management praciices, pasture and woodland orops oan be growne

Daegu Rocky Losam, 195 4o 30 Percent Slopes, Froded (DeD2)

{Capability Unit Vie)

This wnit i® on moderately steep io siesp slopes. The profile is gimilar o
that described for the Daegn series, except ihat the surface layer has been re-
movad by evosion. From 2 to 15 percent of the mapped sres is shale ouwborop.

The eromion hazard is very high unless these areas are stabiliszed. Although simosl
gll are now in forest they produce a large volume of sediment. Improved foresi,



well managed, will control erosion and enable this moil to produce more and
better woodland products.

5,605 Daegu Rocky Loam, 30 to 60 Percent Slopes (DgR)

{Capability Vile)

This mapping unit is in steep mountainous areas. The profile is similar to
that deseribed in the series. Aboul 2 to 25 percent of the mapped ares im rock
outerope.

In this mapping unit are included some severely eroded areas with clay loam

surfsce layers and some shallow gullies. Only forest is suited but improved
management practices will stabilize the soil and increase production.

50606 Daegu Rocky Loam, 30 o 60 Percent Slopes, Broded {DgE2)

(Copability wnit Vile)

This mapping unit is found on steep mountains. It has a profile similar to
thai described in the series, but in most places the original surface layer has
been removed by erosion. From 2 to 2% percent of the mapped area is shale oube
orop, and some shallow gullies are included. Only forest or pasture sare sulted,
and management practices will stabilize and incresse production from the soil,

SaboT Dasgu~-Mudeung Rocky Complex, 15 to 30 Percent Slopes, Eroded. {DMD2)
(Capability unit VIIe)

The mapping unit is on moderately siteep to sleep slopes, mainly in the
southern part of Daegu Si. The goils ave shallow over hard rock, the Daegu
being developed in shale, and the Mudeung in porphyry. Profiles are similar 4o
those described for the respective series but as they occur in such an intricate
pattern they were not mapped separately. Of the soil ares shout 60 percent is
Daegu and 40 percent Mudsung. Only forestry is possible, with some areas of
thicker goils having the potential for pasture.

50608 Dasgu~-Mudeung Rocky Complex, 15 to 30 Percent Slopes, Severely Eroded (DMDA)

(Coapability wnit Vile)

This unit ie on moderately steep mountainous aress chiefly in the sowthern
part of Daegu Si. The Daegu soils are over shale and the Mudeung over porphyry.
These soils have profiles am described in their series descriptions. They are in
such a fine intricate pattern that their exact locstions were not shown on the
maps a8 separate areas. About 60 percent of the soil area is Daegu and 40 percent
Mudeung. Some areas have shallow gullies.

Because of erosion hazard, rockiness, and low avallable moisture capacity,
their use is limited to pasture and forest. These soils respond well to good
management, but yields will be low in years of normal or less than normal rainfall,
However, well managed forests will give moderate returns.
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Daggu-Mudeung Rocky Complex, 30 %o 60 Percent Slopes, Eroded (DMEE)

(Gmpability unit Vile)

This uwnit i made up of steep, rocky, very shallow soils, mainly in the
southern part of Dasgu Si.

Dasgu solls were derived from shale snd the Mudeung from porphyry. From 10 to
50 percent of the mapped ares is rock ouborop. MHost areas have profiles as deg
eribed for thelr sevies. Aw these two soils are in a fine pattern they ave mapped
as one unit, with about 60 percent of the soil avea Daegu, and 40 percent Mudeuwnge
Shallow gullies are included in the mapped aress. Use of these soils is limited
chiefly to woodland and grass land. Because of unlavourable moil characteristics
only moderate vields can be expected.

Dasgu-Mudevng Rocky Complex, 30 to 60 Percent Slopes, HSeverely Froded {DME3)

(Copability wnit VIIe)

Thie wnit is on moderately steep to stesp mountain slopes, chiefly in the
gouthern part of Daegu Si. The bedrock iz prominent as most of the surface
goil has been washed away. 20 to 60 percent of the mapped areas is rock owbe
crop with some deep and shallow gullies being included. Daegu soils are chiefly
derived from shale and Mudeung from porphyry, the soils having profiles ag dew
meribed in their seriem demcripiions. About 60 percent is Daegw end 40 percent
Mudeung. Because of glteep mlopes and erosion these molls ave better sulted to
growing trees than grasses., Only moderate yields can be expected even with good
woodland management.

Daecgu-Mudeung Very Rocky Complex, 30 to 60 Percent Slopes, Broded (DVE2)

{Coapability unit VIIe)

This wnit is on moderately siteep to steep mountainous areas, chiefly dn the
southern part of Daegu Sl. The Daegu solle overlie shale, and Mudeung, porphyry.

These soile, having profiles as described in their series descriptions, cocour
on the same sress and are mapped as one unit. OF the soil avea, about 60 perocent
is Dasgn and 40 percent Mudeung. Some gullied lands are included. Because of
sheep slopes and evosmion, these moils are better sulted to forest than to pasture.

Daegu~Sirye Complex, 7 to 15 Percent Slopes, Eroded (DSC2)

(Capability unit IVe)

This mapping, chiefly in the southern part of Daegu 31, is composed of sloping
upland soils, They sre developsd in shale and fine grained sandsions, and diffew
from each other wainly in the depth of soil over hard rock. The Sirye soil is
deeper and has & true subsoil, while the Dsegu sell is shallow and lacks subsoil
development. The profiles ave as described in their series descripilons but as
they ocour fogether in such an intricats pattern, they could not be shown
peparately on the map.

The Daegu soils are dominent on the upper portions of the low wmountains and
the Sirye mainly on the lower slopes. Both are of equal extent. Some areas of
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phallow gullies, and some areas of gently eloping seils are included.

These goils are used for the growing of barley, wheat, sweet potsto red
pepper, sesame, and goybean. Some areas are in forest. Tields ave generally low,
but higher yields may be expected in the deep 3lrye moils. The construction and
maintenance of bench terraces aund the application of fertilizer will help -to
increase yields and prevent the main problem, erosion. The areas will produce
good pasture and forage crops.

DALCHEON SERIES

The Dalcheon series consists of moderately steep to mteep, well drained, slowly
permeable, yellowish red soils developed in regiduum derived from granite and
granite gneiss. These moils, members of the fine clayey famlly of Typic Hapludults,
are found on the dissected hills or low mouwntains in the north and south of +the
area, and are commonly associafted with Samgag soils.

A typical profile follows:

Allew—0 to 11 emg  strong brown {7.5YR 5/6) 8ilt loam; wmoderate, very fine
and fine granular siructure; friable, slightly sticky and slightly plastio; many
fine to medium living grass and plant roots; gradual, smooth boundary; pH S.de

Al2——11 to 19 cm; strong brown (7.5YR 5/6) @il loam; weak, fine to
medium subangular structure breaking to moderate fine granular; friable, slightly
sticky, and plighily plastic; mauy, fine to medium living grass and plant rootsy
clear, smooth bowndary; pH 5.3,

Bl——19 to 29 cm; yellowish red (5YR 5/8) silty clay loam; moderate, fine
to medium subangular blocky siructure; friable, sticky, and plastio; few, fine
living plant roots; +thin, discontinuous clay cutany clear, smooth boundaryy pH

5»4»

B2l——29 to 62 cm; wred (2.5YR 4/8) silty clay; strong medium angular
blocky structure; firm, very sticky, end plastic; few, fine living plant roots
thin discontinuous reddish yellow (5YR 6/8) clay cutansy clear, smooth bowndary
PH 5.4.

B3le—eb2 to 93 omy  red (2.,57R 5/8) 8ilt loam; strong medium o coarse
angular blocky structure; firm, sticky, and plastics few, fine living plani
roots; +thick continuous reddish yellow (5YR 6/8) clay cubtans; clear, smooth
boundary; pH 5.6,

B32——93 to 140+ cm; reddish yellow (5YR 6/8) silt loam; strong, medium
to coarse angular blocky structure; firm, slightly siicky, and plasticy thiock

continuous red (2.5YR 5/6) clay cubans; common, medium black (Mn) concretions,
weathered saprolite; pH 5.6.

The purface layer is yellowish red to strong brown in the eroded areas, buk
is brown to dark brown loam to sandy clay loam in %he alightly eroded aressm. The
B horizons are yellowish red or red silty clay loam, silty olay, sandy olay loam,
or olay loam.

The goils are moderate in natural fertility, low to medium in crganic matter
content, medium to strongly acid, and have moderate to high available moisturs
capacities,  The ealion exchaonge capacity is medium and base saturabion low,
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Forest of pine tree, oak, and glder dominstes, but small aress are in oule
tlvated crops.

Dalcheon—Samgag Rocky Complex, 15 to 30 Percent Slopes, Froded (DRD2)

{Capability unit Vie)

Thig complex im on sloping to moderately steep mouwntaineg, mainly in the north
part of the surveyed areas. The soilms are developed in materisls weathered from
grenite and grenite gneiss and differ from each other mainly in ftexture, Beltween
2 to 25 percent of the mapped areas is rock oultorop. The Dalcheon moile are
olayey, and the Samgag soils are cosrse sandy loam.

Profiles are as described in their meries descriptions with about 60 percent
Daloheon, and the remainder Samgag.

The Samgag soils are on the upper, convex and the Dalcheon on the lower, cone
cave slopes. Some aveas of eroded soil, a few small areas of gullied land, and
gmall aveas of sloping soil, are included.

Forest of pine and cak is well sulted, and good yields of forage and pasiure

erops could be obtained. If areas are planted to annual crops bench terraces
will help prevent erosion, but construction is difficult in the siony paris.

Dalcheon~Samgas Rocky Complex, 15 to 30 Percent Slopes, Severely Eroded {prDy)

(Capability unit ViIe)

The soils of this complex unit are on moderately steep mountalns, in the
northern part of the surveyed area, are developed in materials weathered from
gramite and granite goeiss, and dirfer from sach other mainly in bexiure.

The Dalcheon meoil is clayey while the Samgag ig cosvse sandy loam. Thess
soils have profiles as described in their series deascriptiong. From 2 to 2%
percent of the mapped areas is rock outorop. In the moil ares about 60 percent
ig Dalcheon and 40 percent Samgag.

The Samgag are dominant on the upper convex, and the Dalcheon on the lower
goncave, slopes. In some areas the surface is eroded away. Deep and shallow
gullies ave included in this unit.

Theme moils are capable of producing good yields of forsge and pasture Cropm.
Well managed woodland will give a good return. In areas that are planted to anmwal
orops bench iterraces will reduce soil erosion. These, however, ave difficult
to build in the more rocky aress. ‘

Palchson~Samgag Rooky Complex, 30 to 60 Percent Slopes, Froded {DRE2)

(Capability unit Vie)

This complex unit occcurs on the steep mounbaine, mainly in the nerihern part
of the surveyed area, The solls are developed in materials weathered frowm granlie
and granite gneiss and differ from each other mainly in the depih of subsoil
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development. The Dalcheon has clayey, and the Samgsg coarse sandy loam, Texture.
These golls have profiles ap described in thelr series descripblons. About 25 %o
50 percent of the mapped area is rock oubcorop. The soils are approximetely equal
in extent.

The Samgag are dominant on the upper convex slopes and short steep slopes
adjacent o streams. Some areas of a severely sroded moll and gulllied land ave
included in this mapping wnit. Because of o very severe erosion hazard sand the
gteep slopes, theme smoils are mot suited to cultivation, but they are to
pasbure and woodland.

Daleheon~Samgas Rocky Complex, 30 to 60 Percent Slopes, Severelv Broded (DRER)

{Capability unit Vile)

This complex wnit occurs on the steep mouwntains, mainly in the northern parh
of the surveyed sres. The solls are developed in meterials weathered from granite
and granite gneims and differ from each obher mainly in texbture; +the Dalcheon
solle are clayey and the Samgag solls, coarse sandy loam.

The profiles are as described for the series. From 25 %o 50 percent of the
mapped aress is rock oubcrop, aboul 50 percent of the moil area is Dalcheon and
40 percent Bamgag. The Samgag ftend to dominate on the upper convex and ghord
gteep slopes adjacent to streams, while the Dalcheon sre more common on the lower
concave slopes,

Because of steep slopes and the erosgion problem, these solls ave suitable only
for pasture or woodland, and if well managed, high yields can be obbained., FErosion
control is needed to congerve the soils.

GAGHWA SERIES

The Gaghwa series consisis of sloping, well drained, deep, yellowish red
cobbly %o gravelly soils on dissected colluvial slopes and terrace edges. These
soils, members of the fine clayey family of Typic Hapludults, have developed
in colluvium, and are generally om slopes below the Samgag snd Dalcheon series,
They are found generally in the northern part of the surveyed area,

A Sypical profile followe:

Adew—el) Fo T wmy bwrown ke dark brown {7.57R d/@) cobbly silty oley loam
with mederate, fine and sety fine granular siructure; friable, shicky, snd
plagticy many, mediom Lliving bosts:  about 15 percent gravely c¢lear, smooth
boundaryy  ¥H 5.Ts

Bl2ewn] o 22 omy  strong brown {7.5YR 5/6) oobbly cley loam; moderate,
medium granular structure; friable, sticky, and plasticy common, fine living
rootsy  about 15 percent sione; oclear, wavy boundarys pH 5.7

Blemee22 b0 50 cmy  strong brown (7,5Y% ﬁ/é} cobble cley loamy wealk,
wediun and cosrse subangular blocky ghructure; firm, sticky, and plastiocg clear,
wavy boundarys pH 6.0.

B2lt——50 to 75 em; yellowish red (5YR 4/8) cobbly olay loamy sirong,
fine and medium, subanguler blocky structure;  Tirm, very sticky, and plastiog



5.8 1

509"

29

few, fine tubular pores; continuous reddish brown (5YR 4/4) olay cubensy diffuse
boundarys; pH 6.3,

B22t-T5 to 150 cm; veddish brown (HYR 4/4) cobbly clay; strong, medium
and coarse subangular blecky structure; f£irm, sticky, and plastics coarse black
conoretions; pH 6.6.

The surface layer is brown to dark brown, but is yellowish red in the eroded
areas, The subaoll is yellowish red to red or dark red, clay loam to silty clay
loam,

These soils, moderate %o mederately high in natural fertlility, medium in
organic matter content, from strongly acid to neutral in reactlon, have high
svailable moisture capacities and slow permeability. The cation exchange
capacity is high and base saburation ls low. About 40 percent of this series
produces rice, and on the remainder general crops are growne

Garhwa Cobbly Loam, T %0 15 Percent Slopes, Eroded (GaC2)

{Capability unit Iile; Paddy land suitebility group Piac).

This wnit iz on sloping, moderately dissected colluvial positions and
terraces, mainly in the norithern part of the surveyed avea. It is developed in
colluvial materials,

The profile is uswally similar to the one desoribed for the series, A few
areas have mteeper glopes, and some areas have high base saturaiion.

Crops such as barley, wheat, radish, red pepper, melon, sweet potato, cabbage
are swited, as are orchards, including apple, peach, plum, and peraimmon. The
soils arve also suited to paddy rice. Irosion is a severe problem when not
cultivated to rice, but soil losses can be reduced by terracing and growing meadow
CTOPBe

GEUGRAG SERIES

The (eugrag series consisis of deep, moderately well drgined soils, formed in
0ld alluvium on level broad alluvial plains. These goils are membsrg of the Fine
olagyey family of Aeric Ochragqualfs, and occur in the cenbral part of the surveyad
Mﬁa.

& typical profile follows:

Apl—=D0 to 8 cmy dark grayish brown (2.5Y 4/2) silt loam; few, fine faint
yellowish brown (10TR 5/8) mottles; moderate, mediun granular structures
friable, slightly sticky, and slightly plastic; mony
mediuvm and fine gragss voots) clear, smooth boundarys pH 5.7

Ap2g—=8 %o 18 em; grey (5Y 5/1) silt loam; common, coarse prominent
yellowish red (5YR 4/6) mottles; crushed colour is dark greyish brown (10YR 4/2);
moderate, medium subangular blocky breaking to moderate, medium granuvlar structure;
few, fine and medium gross roots; abrupt, smooth boundaryy; pH 6.0.

Bl—18 to 33 om; greyish brown (2.5Y 5/2) silty cley loam; wmoderate,
medium subangular blocky structure; firm, sticky, and plastic; common, fine
tubular pores; clenr, smoobth boundary; pH 6.8,
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i YR 53 mottles; sirong, medium
§L?ﬂg M%it%yq and plagtlcoy olear, smooth boundaryj

fine and ﬂd&Wﬁ
subangular blo
pH Tols
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B2 2w w8 o 120+ omy  yello
pilty olayy corushed oolour brown {
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cuban on ped facess pH 7.5,

2

The surface layer ranges Trow sgilt leam to silty clay loam or silty olay,
and is from 10 1o 22 om thick. The colour, grey to dark grey or grayish brown,
is mottled with yaii@wiﬁ& red, strong brown, reddish brown, and yellowish brown,
The subsoil E&&“‘% £ 1ty clay %o olay, snd ir greylish brown to dark
groylsh brown o sh brown., I ds moltled with strong brown, yellowlsh
brown asad dark g m&w ﬁxm&iy mode almilar to the subsoil except in having
more motiles,

The Geugrag soils are aspoclisted with Homam, and are mapped only in a complex
with them. “Thesse soils are better drained, heve more brows oolours, are higher
in elevation than the Honam, and are greyer, move mobitled, snd lowsr in slevation
than the Hwadong.

The Gengrag ave slightly acid 4o neubral, modevebely high in natural fertility,
and are medizm in organic matber. Permeability is slow, snd svailable moisture
ovapacity is high. Cation exchange capscity and base saturation are highe

All of the avess of these solls are in paddy, under p good irrigation smystem,
and are culiivated %o rioe in the suwmmer and barley or wheat during the winter.

HABIN SERIES

1

The Hebln series consists of sloping to steep, cxcesslvely drained, shallow,
dusky red to reddish brown soils developsd in residuwm of red shale or reddish
brown sandstone. These solls, members of the cvarse loamy Ffamily of Lithio
Butroshrepts, occur on mowntainous sreas, are commonly sssociated with the Daegu
gpoile, and ococasionally with the Mudewng solls.

A typleal profiile followse

Aleem0 40 6 om;  dusky red (10R 3/3); rocky loamg moderate, fine o
mediuwn granular and weak, fine subangular blocky structure; frisble, nlightly
stioky, and slightly plasti modorstaly weathered gravelly ved shaley many,
fine and medium living grass roole; abrupt, smooth boundsryy pH 5.3,

Cle—wb t012 omy reddish brown (2.5YR 4/4) very gravelly rocky clay loam;
moderate, fine to medium subangular blocky structure; firm, gtlcky, and plasticy
abruplt, smooth bounderys; pH 5.3

Clumml? o 25 omi  ved ghaley pH 7.0,

D2 B omy hard, red shale bedrock,

The surface layer ranges from dark brown to v

ldigh brown and dusky red in
colour, snd loam to

11t loam in texturs, The surfaoce is rooky and the bedrock
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ranges from 15 to 50 om below 4the surface,

These soils are low in natural fertility, low in organic mebter, and are medium
to strongly ascid, They have low or very low available moisbiurs vapaoitien, and
are slowly permeable. The cabion exchange capacity lo medlium and base saturation

is mediwm to high. The vegetation consisis of pine trees, alders, oaks, scacis,
and shrubs,

Habin Rocky Loam, 15 to 30 Percent Slopes, Froded (HbD2)

(Capability uwnit Vie)

This soil is on sloping to moderately steep mountain slopes wemt of Dmegu Si
end includes yellowish brown silt loem shallow moils. The profiles of most solls
are as described for the seriss. In sbout 25 percent of the mapped ares the bed
rock i exposed by eromlon, while some sreas have cobbles and gravel on the gurface,

The land grows only grass and small dvees, and a good covering of thew is
needed to prevent shest eroslon. If well managed, moderste ylelds can be obbained.

Hebin Rocky Loam, 30 o 60 Percept Slopes, Broded (HbE2)

(Capability wnit Vie)

Thig mepplng unit occcours on moderately sleep to sleep mowntalne, west of Daegu
8i. The profile is much like thet desoribed for the series. Some cobbles and
gravel are on the surface.

Rock outerops meke up sbout 25 percent of this wnlte The soll dm in idle land,
growing only wild grase and small trees, and reguires a covering of gress 1o pre-
vent gevere erofion

HOGYE SERIES

The series consisis of gently sloping, well draimed, deep, dark brown soils
developed in alluvium on fens opr plains., They ere members of the loamy
akeletal family of Fluventic Hepludolls and sve commonly sssocisied with the
Hwangeyong soile,

A typlesl profile rollowsg

Ap—-0 t0 12 omg derk yellowish brown (10Y¥R 3/4) gravelly loamj moderate,
fine granular structure; fLfrisble, slightly sticky, snd slightly plasgtic; olear,
wavy boundsrys pH 5.1

Alle—12 to 19 cmj dark brown (10IR 3/33 grevelly loamg weak, medium fo
sorrge subangular blooky etructure; $iem, stloky, snd plesticy clear, wavy
boundarys pH 5.3.

Al2—=19 40 60 omy dark brown (7.5YR 3/2) grevelly and oobbly olay loam;
weak, mediuwm and fine subangular blocky structure; Lirm, slticky, and plesticy
gradual , wavy boundaryt vH 5.4.



5,11,1

5,12

Ceme$0 o 120 cmy  dark brown (10YH 3/3)y very gravelly and eobbly loam;
masgive; firm, sticky, and plasiicy pH 5.5

The surface layer ranges from dark yellowigh brown %o dark brown, the sub-
goil from yellowish brown to dark brown in colour and gravelly loam to gravelly
olay loam in texture. Crey mottles ocour in the upper horigon in areas where
paddy rice is grown, These soils are high in nebural fertility, and high in
organic matter content., The available moisture capacliy is medium and permeability
is moderate to rapid. Cation exchange capacity is medium, snd base saturation is
high. Cultivated crops are predominant but some small areas have been graded into
paddy systems for rlce.

Hogye Gravelly Loam, 2 to 7 Percent Slopes (HgB)

(Capability unit IIs; Paddy land suitability group Pdabo)

This moil occurs on nearly level to gently sloping alluviel fans or plains
along the gtreams. MNost arveas have s profile gimilar to that typlcal for the
series. Some small areas with yellowlsgh brown sandy loam surface layer, and small
areas of smoil with a brown loam suwrface layer and yellowlsh brown gravelly sandy
loam substrata, are included.

This soil is moeily well sulted for barley, radish, cabbege, red pepper, melon,
soybean, sguash, and onion, bub poorly sulbted for paddy rice beceuse of low
avallable molsture capacity. The malin manegement problem ls the removal of
gravel and minimization of leaching. '

HONAM BERIES

The series consismting of level to nesrly level, poorly drained, deep, grey
golls of developed alluvium on broad alluviel plains or local broad valleym, ave
members of the fine clgyey family of Typle Ochragualfe. The series ils commonly
asgociated with the Thyson and Hwadong molls, chiefly found in {the Wagdong viver
valley.

A typleal profile followsy

Ap——=0Q to 9 cmy grey (57 5{1) ailty clay loam with common, £ine %o
medium, yellowish brown (10YR 5/4) and strong brown (7.5YR 5/6) mottles; moderate,
mediwn grannlar strueture) Lrlable, sticky, snd plastie; olear, smooth bowdarys
:@H 5¢ 7«7

Age—9 %0 18 emy dark grey (5Y &/1} aildy oley loam with common, fine
yellowish brown (10YR 5/&) mottleny modevate, cosrse prismatic structure; £irm,
sticky, and plastics sbrupt, smooth bowndery: pH 6.0.

B2lj18 t0 30 omy greyish brown (2.5Y 5/2) silty oley loam with common,
medium to coarse ysllowish brown (10IR 3/6) wottlesy wmoderate, cosrse prismatio
slructure breaking to moderate, medium subangular blocky; £irm, sticky, and

plastic; olesr, smooth bouwndary; oH 6.7.

B224~—30 to 57 cm; olive grey (5Y 5/2) silty olay loam with common, fine,
prominent strong brown {7.57R 5/6) mottless moderats, cosrse prismatio siruciure

breaking to moderate, medium subangular blocky; firm, sticky, and plastiop abrupt,
mmooth bowndarys pH 6.9
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B23tw -57 to 1204 cmj ay (NS/) s8ilty clay loam with many, fine pro-
sinent gtrong brown {T.5YR 5/6 mobhles; wmoderate, coarse prismatio siructures
firm, sticky, and plasticy pH T.2.

The surface layer renges in colour from grey to dark grey, and in fexburs
from silt loem %o silty clay loam. The subsoil is greyish brown to dark greyish
brown silty clay loasm 4o sildy clay. It is high in natuwral fertility, and
medium in organic matter content. Available moisture capacity is high, and per-
meability low. Cation exchange capacity and base saturgtion ave high. Rice is
the main crop with about half of the area being planted to barley after lis
haxvest.

Honam Silty Clay Loam. O to 2 Percent Slopes (Hn)

{(Capability wnid Illw; Paddy land suitability group P1)

This soil im on the broed alluvial plaing in the Nagdong River valley. Most
areag have a profile as desoribed for the series, Included are some small sreas
that have & grey loam surface layer and derk grey silt loam and sandy loam sub-
soll with lron mottlesm.

Paddy rice predominates with barley or wheat grown in the winter. The orops
are sultable but improved drainage is needed for the labter two.

Honam~CGeugras Complex, O to 2 Percent Slopes {ua)

{Capability wait IXIw; Paddy lend suitaebilily group P1)

These soils, on broad alluvial plains developed in recent alluvial material
pear the Nagdong river, include some areas of soils with sandy surface layers.
The Honam soil is poorly, and the Ceugrag soil moderately,drained. Both occour
together in the same area in such en intricate pattern that they were mapped as
one unlt,

The profiles are similar to those demcribed for their respective series. The
Geugrag soil usnally occurs on the higher paris of this unit.

The moils of this complex ave best sulted for paddy rice, and barley or
wheat as winbter crops, 1f adequately drained.

HWADONG SERIES

The Hwadong series consisting of gently sloping $o sloping, moderately
well drained, deep, greyish brown soils formed in old plluvium on low terraces or
elevated alluvial plains, commonly occurs with the Bancheon meries. These soile
are members of the fine clayey family of Aguic Hapludalfs. MNost areas are
looated south of Daegu 8Si.

A typloal profile followss
e} f0 15 omy  greyish brown (2.5Y 5/2) s8ilty olay loam with few, fine,

faint light olive brown {2.5Y 5/&} mottlesy moderate, medium grannlar strusturej
friable, sticky, end plasticy clear, smooth voundary: pH 5.2
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Ag——15 to 20 cm; greyish brown (2.57 5/2) clay loam with many, medium
and coarse prominsnt yellowish red and dark yellowish brown (10YR 4/4) motiles;
masgive, breaking to moderate, wmedlum, subangular blocky structure; ILfirm,
phicky, and plastics olear, smooth boundary;y pH 5.6,

B21t—20 to 40 cmy dark grayish brown (10TR 4/2) olay loam wlith common,
fine, faint yellowish brown (LOYR 5/6) mottles; moderate, medium and coarse
priswatic etructurey firm, sticky, and plasticy neubraly gradual, smooth
boundary.

B22%eed) $0 90 cmy  brownish yellow (10YR 6/6) olay loam with many, medium,
faint yellowish brown (1O0YR 5/4) motiles; moderate, medium to fine subangular
blocky structure; wvery stilcky and wvery plastle; thin ¢lay ocubans on ped faces
clear, smooth boundary; pH 6.5.

B23tmm00 b0 1204 comy reddish yellow (7.5YR 6/8) clay loam with many,
medium, distinct pale brown (1O0YR 6/3) mottles; moderate, coarse prismatioc
gtructure; very sticky and very plasticy; pH 6.6.

The surface layer ranges from greyish brown to grey. The wupper subsoll
Pfrom grey in paddy to reddish brown in other areas. The lower subsoil is
mobtled in shades of brown and grey. The molum ranges from 1 to 4 m in depth.
The reaction of the horizons varies from nesubtral to medium acld.

Theme polils are high in natural fertility and medium in orgenic matter
content in the suwrface horizon. They have high svallable moisture capsclty and
are slowly permeable, The base exchange capaclty and the base satuwration ave
high. Rice im grown in the suwmmer and berley in the wintex.

Hwadong 841ty Clay Loam, O 4o 2 Percent Slopes {H&)

(Capability wni$ I Paddy suitabllity group P2e).

This soll ocours on elevated alluvial plains or oléd slluvial ierraces. Homt
areas have @ proflile typleal for the peries,

Small aress of losm or sandy loam surface layer, and small aveas of a soll
that has a gili loam surface leyer end silty clay loam subsoil, are included
in the mapped areas.

This soil is best sulted o paddy rice and other crops, such as soybesnsm.,

Winter barley and wheat also grow well, There is no particular management re-
quirement except for adequate fertilization and liming.

Hwadong 8ilty Cley Loam, 2 to 7 Percent Slopes (HdB)

(Capability wnit Ile; Paddy land suitability group P2ac)

The soll occurs on gently sloping alluvial plains or old alluvial terraces.
The profile is mostly as described for the serles. Small areas of a soil with
8ilt loam surface layer and silty clay subsoil are inoluded.

Paddy rice and other crops, such as soybeans, are usually well suited. Baxley
or wheal does well in the winter. FErosion hazard is moderate.
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(Capability wnit ITej Paddy land suitability group Plac)

The soils conmisting of about 60 percent Hwadong and 40 percent Bancheon are
found on sloping alluvial terraces, mainly in the southern part of Daegu 8i.

Hwadong soils are less well drained than Bancheon. Profiles are generally
gimiler %o the Hwadong and the Pancheon series but ocour in such a fine intricate
pattern that they were mapped as one wnit. The Bancheon %end to be on the upper
glopes and the Hwadong on the lower slopes. Some areas with silt loam surfacs
layer end silty clay subsoil are included,

These soils are suited to paddy rice or soybeans in the summer, and to winter
crops such as barley or wheat., Brogion is a severe problem.

5,14  HWANGRYONG SERIES

The Hwengryong series consgisis of level, somewhat excessively drained, deep,
yellowigh brown soils formed in recent alluvial materials on flood plains. They
are adjacent to river chammels and in narrow mountain valleys, and are members of
the sandy skeletal Ffamily of Typic Udipsamments.

A typical profile follows:

Ale—0 to 25 cm; yellowish brown (10YR 5/4) gravelly loamy sand; single
graing loose, non stlcky, and non plasiticy common, fine and coarme roots; clear,
smooth boundarys pH 5.5.

(2 F0 1504 omg  yellowigh brown (LOYR 5/4) very gravelly and cobbly
coarse sandy wsingle grainj moderate round gravelj loose, non sticky, and non
plasticy pH 5.6

The surface leyer is derk yellowish brown, yellowish brown, and pale brown
gravelly loamy sand. The substrats are yellowish brown or pale brown, very
gravelly medium to coarse sand or very cobbly loamy sand. A thick or moderately
thick strata of fine sandy loam may be present. CGrey mottles are in the surface
layer of areas used for paddy rice.

These moils, usuvally assoclated with Nagdong and Hogye series, and viverwash,
sandy or riverwash cobbly, are very rapldly permeable.

They are low im natural fertility., low in orgenic matter end strongly to
medium acid. The available moisture capacity and cation exchange capacity are very
low., The base saturation ls medium or variable. More than half of the area is
in cultivated crops such as barley, wheat; rye, melon, and sesams. Hice is grown
in some places,

5.1461 Hwangryong Sandy Loam, O to 2 Percent Slopes (Hy)

(Capability unit IVs; Paddy land suitebility group P4be).

This soil occurs along the larger streams on level to nearly level broad
flood alluvial plains and in small mountein valleys, I% has a profile as de-
soribed for the meries, Some areas with sandy loam surfaces are included,
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Hogt of the areas are in crope, such as barley, whedl, cucumber, melon,
and gesame. There arve orchards, but the soll is beitter sulted to growling poplaras.
Adeguate drrigation and the application of sufficlent fertilizers will incrsase
yilelds., Rice can bs grown but a lot of water ls required due to high seepage
lopses.

THYEON SERIES

The series consists of nearly level, well drained, deep, brown soils Fformed
in recent alluvium on flood plains, snd commonly cccurs with the Nagdong and
the Hwangryong series. The Ihyeon moils, membors of the codrse silty family of
Dystric Pluventic Bulrochrepts, are extensive throughout the surveyed aresa, bud
chiefly along the Nagdong River and its tribubteries.

& typical profile follows:

Ap—0 to 18 emy brown to dark brown (10YR 4/3) eilt loamj moderate,
medivm and Tine granuler siruwcture) friable, non sticky, end non plasticy wmany
fine and very fine, white and yellow mice flakesy wmany fine grass rovbs)  abrupd,
smooth boundaryy pH 5.8,

Boel8 b0 1204 omy  dark yellowish brown (LOTR &/ﬂ) #ilt loamy weselve
breaking to weak, coarse subangular blocky structurej friable, slightly sticky,
and slightly plastioj crushed colour brown to dark brown (10TR 4/3); many
very fine and fine white and yellow mica flakesj few Fine grass roobsy pH 6.5.

The swrface layer ranges from brown 40 dark brown siltd loas, the ¢ horizon
from dark yellowish brown to yellowish brown or derk brown in colour and from
8ilt loam $0 silty olay loam -in textures Occasionally the substrats have thin
gtrata of sandy loam, silty clay or elay loam.

These soils are high in natural fertility and medium in organic wmatter conbent.
The reaction varies from medium acid to neutral. They have high availabls molsture
capacities, esnd the cabtion exchange capacity is mediun and well maburated with
bages. The land is in cultivated crops with about 40 percent planted to paddy
rice.

Ihyeon Silt Loam, 0 to 2 Percent Slopes (Ih)

(Capability unit I; Paddy land switability group P2c),

Mot aream have a profile typleal Lor the meries, bubl some sreas have loam
purface and silty olay loam substrata.

This soil is well suited tv & wide rasige of crops, end rice adapts well if
water is avallable,

IWEON SERIES

The serles conmismts of gently sloping to sloping, well drained, deep solly in
colluvial-alluvial materials on mountain foot slopes. These soils, often adjacent
to the Togye meries, are members of the coarse loamy family of Typlo Dystrochrapts,
They are mogtly in the northern part of the FUIVEY ares.
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A typical profile follows:

Aplg-—0 to 12 cmy dark grey to greyish brown (10YR 4/1-5/2) sandy loams
few, fine to medium distinct strong brown (7.5YR 5/6) mottles; week, fine to
medium granular structure; friable, non sbicky, and non plastic; many, fine
ggagsgroot&; common, fine, white and yellow mica; clear, smooth boundary;

p ® L4

Ap2g-—12 to 27 cmj greyish brown (LOYR 5/2) sandy loam; many, medium
end coarse, prominent yellowish red (5YR 4/8) mottles; crushed colour ig brown
(101R 4/3); weak, coarse subangular blocky structure; friasble, slightly
sticky, and slightly plastic; common, fine to cosrse pores; wmica ag abovey
olear, smooth boundary; pH 5.5

Blee—27 %0 3T cmy darvk grey to dark greyish brown (10TR d/lmd/z) sandy
loam; many, coarse prominent, reddish browm (5YR 4/3) mottles; crushed colour is
brown to dark yellowish brown (10YR 4/3); friable, non sticky, and non plasiics
wealk, coarse prismatic strucbure; ocommon, fine and medium pores amd rootsy sbrupth,
smooth boundary; pH 6.2.

B2—3T to 120+ omj yellowish brown (10YR 5/4) loam; weak, coarse
prismatic breaking o weak, medium subangular blocky structure; few, fine and
medium, soft manganeme concwretlomm; thin cutans; weask, coarse prismatioc breaking
t0 wealk, medium subangular blocky siructure; firm, sticky, and plastle; few
worm castlg; some gravel.

The Ap horizon renges from pale brown to brown in non-irrigated areas, and
from dark greyish brown to dary grey in paddy: +the B horizon from strong brown
to yellowish red in colour, and from loam to sandy clay loam in texbure. The
depth to bedrock is more than 150 om.

Natural fertility im low b0 moderately low and organio matter medium.
Available moisture capacitliesare alpo low. Catlon exchange capacity ls medium,
and base saturation is low. The soils are mainly used for production of rice in
gunmer and barley in winber, with some crops of red pepper, corn, btobacoo, and
sweet potaboes. ’

5.16.1, Tweon Stony Sendy Loam, 2 to 7 Pevrcent Slopes (IwB)

(Capability wnit ITe; Paddy land suitability groups Pdabo).

This mapping unit occocurs on gently sloping oconcave relief in the northern
part of the surveyed area. The profile is similar %o {that described in the serles
degeription. Some areans with loam purface end sandy clayey loam subsoll, and
some having sngular granitic stones on the surface, are included.

This unit is well suited to crops such as barley, wheat, red pepper, ocorn,
tobacco, and sweet potatoe, Erosion is a woderats problem when these crops are
planted. Contour cultivetion of smpll fields, with grassed waterways, ave
effective means of eroslon conitrol,

5:1662 Tweon Stony Sandy Loam, 7 o 15 Parcent Slopes (IwG)

(Capability wnit I1Te; Paddy land sultability group Pdabe).

This mapping unit oocurs on sloping concave relief in the northern part of the
surveyed arem., ‘The profile is ususlly similar to that described as typical fox
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the series. Small eroded sreas smd a few aveas with sandy clay loam surface,
some areas of moderately sieep soils, and a few deep and shallow gullies, are
included with this soil.

The wnit is suited %o cropes, such as red pepper, sesame, wheat, {tobacco,
pweet potato, and moybeans., FErosion is a mevere problem when the soils are
aropped to these annuals year after yesar. Contour cultivation with esmall
fields, and grassed wabterways, are effective mesns of eroslon control.

JANGWEON SERIES

The Jangweon sgeries consists of sloping to sieep, modsrately well dralned,
moderately deep soils with a fragipan in colluvium derived chiefly from shale and
porphyry materials on mouwntain foot slopes, mainly in the south-eastern part of
Daggu Si, They are wembers of the fine loamy family of Typic Fragioohrepts.

A typleal profile follows:

Ale—e0 %o 18 cmy dark yellowish brown (10TR 4/4) gravelly loam; wvery pals
brown (1O0YR 7/4) when dry; wesk, fine granular structure; f£risble, slightly
gticky, and slightly plasticy many, fine grass rootsi clear, smooth boundaryj
pH 5.7

B2l—18 to 35 cm; dark yellowish brown (10YR 4/4) gravelly loam;
yellowish brown (10YR 5/6) when dry; moderate, mediun blocky structure; frisble,
sticky, and plagsticy common, fine grass reotsy abrupt, smooth boundary; pH 5.3.

B22x—35 t0 75 cmy strong brown (T.5YR 5/6) gravelly clay loam with
common, mediwn, and coarse prominent yellowish red (5YR 4/8) mottlesy weal, coarse
platy breaking to weak, medivm blocky structure; firm, stlcky, and plastic
fow, mediuvm manganese concretions; few, fine grass roots; olear, smoobh boundarys
pH 5.5,

B23%—=T5 to 130 cmy mottled light yellowish brown (10YR 6/4), yellowish
brown (10YR 5/8), end dark reddish brown (5YR 3/4) gravelly clay loam; strong,
medium platy structwre; firm, sticky, and plesticy crushed colour is brown
to dark brown (7.5YR 4/4); no roots; pH 6el.

Cleel30 to 200 om} same as above except having more gravel.

The A hovizons arve wvery pale brown to browa and the B horizons sre yellowlish
brown to strong brown loam to clay loam. The depth to bedrock is more than 150 om.

These moils are moderate to moderately low in natural Fertility and medium in
organic matter content. Flant roots growing on this soll penetrate only the
horizona above the fragipan layer. The available moisture capaoity of the plant
rooting mone is low to mediume The base exchange capacity is medium and base
saturation is low. These soils are used for crops, with aboub 30 percent in
Toregt of pine, oak, and alder.

Jangweon Gravelly Loam, 7 %o 15 Percent Slopes (Jw()

(Capability unit IVes Paddy suitability group Plac).

Host ereas have a profile typical for the series. Small aress of poils with
yellowish brown sandy loam surfaces and yellowish red sandy clay loam subsoil,
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@some areas of goils with o surface layer that is brown gtony loam, and aveas
without moderate blocky structure in the subsoil have been included in this
mapping ares. These aress do not have a well developed fragipan, and there is
angular stone on the surfaces in some parte,

The moil is suited to crops such as barley, wheat, red pepper, and tobacco,
with about 30 percent in forest, Frosion ig & severe problem when these annual
crope are planted withoul erosion control practices. Erosion is partioularly
harmful as the fragipen layer is a poor medium for plant root growth.

Jangweon Gravelly Loam, 15 o 30 Percent Slopes (JwD)

(Capability unit IVe; Paddy land suitability group Plac)

This mapping unit ocours in the mederately steep mowntain fool slopes. The
profiles generally correspond to that fypical. Stones and boulders arve relatively
common on the surface. Soils with suwrface layers of sandy loam are inoluded in
thisg wnlt.

About half of the soil ig cultivated for crops, such as tobacco, barley,
wheat, and red pepper. The remalnder ig in forest. Hrogilon control is difficuld
when soils are plougbed snd planted bo aunual crops, thus they are best suited
to grass, legume, or pagture oropg.

Jangweon-Hudeung Complex, 30 to 60 Percent Slopes (JME)

{Cepability unit Vie)

Theps two moils have developed in weathered products of porphyry meterlels,
and occur on the sifeep colluvial positions. The Jangweon goil ism deep snd has a
fragipan in the subsoil while the Mudeung ir shallow and lacks subsoil development.
Profiles are as described in thelr series descriptions. As they ocour in such an
intricate pattern, they were mapped ftogether,

The Mudeung soils tend to dominate on the upper convexr portions of the
glopes, and the Jangweon soils on the concave porition adjacent to the drain. The
Jangweon are more extensive, covering aboul 60 percent of the avea.

These solls are sulted for woodland and poms aress could be developed into
pagture for livestock producilion.

MANGSIL SERIES

The Mangell series consists of sbeep, well drained, deep, dark coloured soils
derived chiefly from porphyry, gabbro, and similar rocks in concave positions,
These soils sre members of the fine loamy family of Humic Hapludulits, They are
small areas with the Mudeung soil in the soubtb-easbern part of Daegn 81, and are
mapped in a complex with it.

A typical profile follows:
A11le——0 to 10 om; very dark brown (L1OYR 2/2), ghony loamj moderate; very

fine granular structure; very frisble, slightly sticky, end slightly plastic
many, fine grass roots; clear, wavy boundary; pH 5.4
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Al2——10 10 25 cmj very dark brown (10YR 2/2) stony loam; moderate, very
coarse granular and moderate, medium subangular blocky structure; very friable,
slightly sticky, and slightly plastic; many, fine grass rootsy clear, wavy
boundaxry; pH 5.7.

AR 40 40 omy  wvery dark greyish brown (1ovm 3/2) loam; weak, coarse
gpubangular blocky structure; friable, slightly sticky, and plastic; many, fine
poresj common roots; abrupd, smeooth boundary; pH 5.3.

B2ltm—q0 to 52 om; brown to dark brown (10TR 4/3) mixed with dark brown
{10vR 3/3) gtony cley loam; moderate, coarss subangular blocky structure;
friable, sticky, and plastic; many, fine poresy few, fine grass roots; clear,
wavy boundarys; pH 5.7.

B3te93 to 150 cm; yellowish brown (1OYR 5/6) stony clay loamj weak,
coarse subangular blocky structure; firm, sticky, and plastic; common, fine
pores; stones arve weathered, slightly hard porphyryi clear, smooth boundarys
PH 5.9

The A horizons are very dark brown to black stony loam or silt loam whils the
B are yellowish brown to brown stony clay loam ovr clay. The bedrock ranges from
100 em to 200 om below the surface. ’

Natural fertility end organic matiter contentare high,and avallable molsture
capacity is moderate to high. The base saturation is low and the cation exchange
capacities are medium to high. The present vegetation is tall grass, pine, end
oak. These solls are sometimes planted to vegetable crops, such as cabbage,
potatoes,; and radish.

MUDBUNG BERTES

The series consists of steep to very siteep, somewhat excessively drained,
shallow soils in residuwum derived from porphyry, gabbro, and similar rocks on
mountainous areas. They are members of the fine loamy family of Lithio
Dystrochrepts, ocour with the Mangsil and Jangweon series, and sre extensive in
an area southeast of Dasgu Si.

A typical profile follows:

A l——0 to 6 cm; very dark greyish brown (10YR 3/2) stony loam; pale
brown (10YR 6/3) when dry; moderate, very fine granular siructure; very friable,
#lightly sticky, and plastic; wmeny, fine roote; colear, wavy boundary; pH 6.2.

Al2e—f f0 20 cmy brown to dark brown (7.5YR 4/2) cobbly clay loamj
moderate, coarse and fine granular structure; Triasble, slightly sticky, and

plagtic; many, fine woots; clear, wavy boundary; pH 6.1,

Broee20 0 30 omy 95 percent angular blocky gabbro porphyry sitones with
brown to dark brown (7.5YR 4/2) clay loam in joinis among rockys pH 6.l

Reweoa 304+ omy  hard rock,

The surface layer im very dark greyish brown to dark brown stony loam to
stony loam to stony silt loam. Bedrock is less than 50 om below the surface.
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These golle are moderats 1o moderately low in natural fertility, and moderately
high In organic matter content. They have low aveilable moisture capacity. The
base saturation and the cation exchange cepacities are low 4o mediume ALl of the
areas are in forest of pine, oak, alder, ascacis, end similer treem.

Mudeung Rocky Loam, 15 %o 30 Percent Slopes, Eroded (MdD2)

{Capability unit Vie)

The soil ocours on moderately steep mountains. Most areas have a profile
gimilar to the one demcribed for the meries, but about 2 %o 25 percent is rock
ouwborop. Some aress with severely eroded surfaces, some aereas of deep, well
drained, dark coloured solil formed in colluvium, ere included.

The soil is sulted to woodland, but yields, even when well mensged, are apt
to be lowe Erosion control is & major mensgement problem.

Mudeung Rocky Loem, 15 4o 30 Percent Slopes, Severely Eroded (MdD3)

(Capability uwnit Vie)

This mapping unit occurs on moderately steep mowntelnous areas., It hes a
profile similer to that typleal for the series, except for areas where the sur-
fuoe layer has been eroded away. The substrats are exposed in places, and aboud
2 to 25 percent of the ares im rock outerop. The mepped areas include parie
with active sheet and gully erosion as well as some aress with thick surface
polle,

Erogion has been mevere on these solls, end most is idle or growing grasses

and small trees, With treatment some grazing could be obtalned, but even with
good management woodland yields are apt to be low,

Hudeung Rocky Loam, 30 0 60 Percent Sloves, Broded (MAE2)

{Capability wnit Vie)

The profile is similar to the one desoribed for the HWudeung seriem,., About
2 to 25 percent of the area im rock outerop.

Koat of this soll i in forest of pine, oak, or slder with open areas in
grasg.

Mudeung Rocky Loam, 30 to 60 Percent Slopes, Severely Eroded (MdE})

(Capability wnit Vile)

The profile is siwilar to the one described for the serles, bul many areas
have & thinner surface layer. About 2 to 25 pervcent is in rook outorop.

Shellow end desp gullies ere inoluded in this mapping wnit. MNost areas are
in forest, 0 which this soll is best suited. FErosion control is a major

management problem.
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Mudewng-Manpsil Stony Complex, 30 4o 60 Percent Slopea { s

{Capability unit Vie)

fhe solls of $his  complex mapping uwnlt occour on stesp solluvial or conocave
plopus. The Mudeung soll is shellower snd does not have subsoll with olay
socurmlation, while the Mangsil is deeper snd has subsolil with olay scouwmulation.

foth have profiles as desoribed in thelr respective series descripilons. Some
areas of less sloping solls are inoluded in this mapping unit.

The Mudeung tend to dominate on the upper poriion of the mountain and are more
sxtensive, covering about 60 percent of the total aresn. About 2 4o 25 percent of
the eren 18 rock outerops, bovlders and etones, Urass, pine trees and shrubs
dominate land use. This unit is well suited to woodland,

NAUDONG SERIES

The series consists of level to nesrly level, somewhat excessively drained,
very deep solls in recent alluvium on broad flood plains. These solls are members
of the family of Typlc Udipsamments end are commonly assoclated with Riverwash,
sandy, and the Hwangryong, and Ihyeon solils., The Nagdong are exbtensive in the
major river valleys.

A typleal profils follows:

Ap~—=0 to 18 cmy brown to dark brown (10YR 4/3) loamy fine sandj weak,
Fine granulaer structure; friable, non sticky, and non plastic; many, very fine
white and yellow mica flakesy gradual, smooth boundary; pH 6.2.

Ole—18 to 120+ omj dark yellowish brown (10YR 4/4) loamy fine sandj
aingle grainsj very frlable, non silcky, and non plasticy meny, very fine white
end yellow mica flakes; pH 6.7.

The surface layer ranges from brown to dark browm or yellowish browm and from
ine sandy loam to loamy fine sand. The ¢ howvizon is yellowish brown to dark
yallowish brown, or brown, loamy fine sandy to fine pand. The depth to the
pbratified sand, s1l%, and olay is more than 150 cm. The depth $o hard bedrook is
more then 4 m from the surface. These soils are moderstely high to moderate in
patwrnl fertility and low in orgenic matier content. The available molsture
capaoity is low. They have low cation exchange capacity and high base saturation.

Most arean are in cml%ivaﬁed crops inclading some in rice paddy.

¢

Hegdong Loany Fine Sand, O 4o 2 Percent Slopes (Nd)

{Capability wnit IIIsg Paddy land sultability grovyp Pibe)

Tmiaxi& in level broad slluvial plaine, in recent aliuvium near the Hagdong
river and ite fributaries. Most poils have profiles similar 4o that described

" for the series. In this wnid are included some sreas with vary Tlone sandy loam

or loam surface lsyers, and silt loam op very {ine sandy loam substrata.

Q Grops, such as cabbage, onion, tomato, melon, radish, psanui, egegplant,
lettuce, rys, wheat, and soybesns are well adapted. Yields are high in seasons
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of much rainfall, but may be very low in dry seasons. Fertilizer and irrigation
will promote high yields.

RIVERWASH

River Wash, Cobbly (RG)

(Capability unit VIII)

This land consiste of areas of stratified alluvium recently deposited by
streams on first bottom and flood plains. Cenerally this is cobbly sand but some
heavier sirata are present. The base saturation and base exchange capacities,
natural fertility and organic watier content, are all low. The surface runoff is
very slow, and available moisture capacity is low. The land i left idle with a
few aream growing poplar trees., Until flooding is controlled this soll has
little agricultural value.

River Wash, Sandy (RS)

{Capability wnit VIII)

This land consists of stratified alluvium recenily deposited by streams on
firat botbtoms and flood plains,

It is generally sandy but some hesvier textures are common. Flooding is mo
frequent that there is no vegetatiome. The natural fertility and organic matter
content are low, and the surface runoff is very slow., The base saturabion and
cation exchange cepacities are low, This land has no agricultural value wuntil
the fleoding is controlled.

ROCK LAND (RL)
{Copability wait VIIL)

These lands ave colluvial deposite of stones on mountaln foot slopes; talus
slopes, escarpments alcng the river sides, and rock oulcrops on the top of
mountaine, with about 10 percent shallow stony soils. The rocks are granite,
porphyry end shale. A few areas consist of granite gneiss and porphyry-
conglomerate; vegetation is poor; some pines are growing between rocks.

SAMGAG SERIES

The Samgag serles,consisting of moderately steep to sieep, somewhat
~rcessively drained, deep, yellowish brown soils in residuum derived from granite
nd granite gnelss on the high mowntainous areas, are members of the coarse
loany family of Typic Dystrochrepts, and associated with Dalcheon soils. They are
mogtly located in the northern part of the survey area.
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A typioal profile followss

Ale—0 %o 10 cm; light ysilowish brown (10YR 6/4) rocky sandy loams
moderats, fine granuler structure; frisble, slightly sticky, and slightly
plastic; many, fine and medium rootsj abrupt, smooth boundarys pH 6.0.

B2lewl0 0 34 com;  light yellowish brown (LOYR 6/4) loam; moderats,
fine granular structurey fLfrieble, siicky, and plastic) many, fine snd medium
rootsy  gradual, wavy boundarys pH 5. 7.

B3~—34 to 62 em; very pale brown (10YR 7/3), reddish yellow (7.5TR 7/8)
saady loamy  weak to moderate fine granular and weak to moderate, fine subangular
blocky structure; friasble, siic and plasiicy few, medium vootsy Lew,
digtinet reddish yellow (7.5YR 7 83 cubans; abrupt, smooth boundaryp pH 6.8,

(2wef62 to 1004+ omg  soft saproliie retaining the original rocks siructures
the crystals are very pale brown (1O0YR 6/3) and reddish yellow {7.5YR 7/8); +the
texture ig o coarse sand to fine gravel whioch crushes to a fine sandy loam}
frieble, slightly sticky, and slightly plastici few rootsy gradual, wavy
boundarys pH 6.9,

The surface layer ranges from light yellowish brown to ysllowish brown in
colour, and from rocky sandy lomm %o loam or sili loam in tewbure.

These moils are low in natural fertility end in orgenic matter conmtent, and
are medium to strongly acid. They have low available moisiture capacities. The
base saturation and the cabtion exchange capacities are low. Forest of pine, oak,
alder, acacia, maple, and bush clover sre general.

Sampae Hocky Sandy Loam, 15 to 30 Percent Slopes, Eroded (SmDQ)

(Capability unit Vie)

Most areas have a profile as described in +he meries, with some that have
groater clay content, bLetter available moimiture capacity, and a less acid profile.
From 2 to 25 percent of the area is rock culcrops, with » few gullies. Almo
included are swall areas of a mloping, and & severely eroded, soil,

Covering these moils with grass and building bench terraces are effective
meagures 0 control erosion, and good pastures could be developed Ly Liming,
fertilising and seeding to adapted species of forage plents, Forest, al present,
iw widespresnd.

Samgag Rocky Sandy Loam, 15 to 30 Percent Slopes, Seveprely Broded (SmD})

(Capability unit Vie)

The profile is similar to that described for the sevies, bub generally this
soil is more eroded, with some areas being less sandy than usual. From 2 to 25
proecent of the areas ism rock outerop. Sheet or rill ercded areas sad shallow o
de wp gullies ave included in the mapping unit. Soile have a medium gvailable
moisture oopacity wiih some being less acid than typicals These would produce the
?e%t&i forage ovops. However, mosh aress are idle or in groge land and  in
forest.
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. Eroslon is a problem, and covering with grass or constructing bench terraces
will do much %o reduce it. If limed, fertilized and seeded to good species of
adapted forage crops, this moil would produce good yields of pasture.

Samgag Rocky Sandy Loam, 15 to 30 Percent Slopes, Gullied (SmD4)

(Capability unit Vile)

The profile is similar to that described for the series, but most of the A
and B horizons has been removed by erosion, and gullies are common. From 2 to 25
percent of the ares is rock ouwlcrop, with some areas having less sandy textures.
These solls have a moderate available moisture capacity, some being lems acid
than the typical profile, Crowth is confined to grass and forest,.

Erogion is a major problem, but a grass covering and bench terraces will reduce
evosion. ‘The latter are costly to bulld on this goil.

Samgagz Rocky Sandy Loam, 30 o 60 Percent Slopes, Eroded (SmE2)

(Capability wnit Vie)

Moat arvess have profiles as described for the meries, with some lesgs sandy and
lemg acid than thait typical. From 2 to 25 percent are rock oubtcrop with numerous
gullies, both deep and ghallow being included.

The land is idle, bul with some paris in grass and forest. Erosilon is very

gevere., Pasbures could be developed on some of the less sandy solls end good
woodland growth could be obtained if the areas were properly managed.

Samear Rocky Sandy Loam, 30 to 60 Percent Slopes, Severely Eroded (SmE3)

(Capability uwnit ViIe)

Execept for having thimmer A and B horizons most areas have profiles much like
that typical. Obther areas have a less sandy and less acid profile. Large stones
cover 20 to 50 percent of the area with some deep and shallow gullies being
included.

Forest and grass are suited but erosion is & very severe problem. Covering
with grass or trees will help contwrol this. With good fertilization, reseeding
and managemant, moderate grase yields ocould be obtained, and well managed forest
will produce moderats ylelds of forest products.

Sameagr Hocky Sandy Loam, 30 %o 60 Percent Slopes, Gullied { S}

(Capability wit Vile)

A% one time the soil had s profile much like the typical one, but since,it has
:an eroded, and the upper horizons heve been washed away. MNany large smd small
gullies have cut into the C horizon. Large stones cover aboub 30 percent of the
gres and more then 30 percent ism rock outcrops. Some ghallow gullies ave included.

The aves is suited to forest and grass, Erosion is very severe.
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Samzag Soils, 30 to 60 Percent Slopes, (ullied (3gR4)

{Capability uwnit Viie)

This wnlt consists of areas from which erosion has removed gll of the orlginal
surface soll and most of the original subsoll. The present surface lgyer was
originally a substratums. Some areas have texbures like the typlcal profile of the
Samgag series but other aveas have less sandy and more clayey textures than the
lower horizons of the Samgag.

There arve intricate pablerns of ghallow and deep gullies in most areas, and a
fow gullies have cout deep into partly weathered rock materisls. Some rock owbe
crops are included in thlis mapping wnilt as are small aveas of 15 4o 30 percent
slopes.

Mogt areas ere unused or in grass and small trees. The erosion hazard is very
severe and these areas produce a large amount of sediment wnless stablilized.
The areas with heavier texbures have a medium available moisture capacity, and
well managed woodland on thesme areas could produce moderabe yields.

SINHEUNG SERIES

The Sinheung serles consisting of lovel, imperfestly drained, deep soils
formed in recent alluvium on plaine, sre members of the fine loamy family of
Aeric Fluventic Haplaguepts and are associated with the bebter drained Thyeon and
Hagdong solls. They ave found along the streams of the surveyed ares.

A typleal profile follows:

Ap-—-0 to 15 omy yellowish brown (10YR 5/4) loam; single grainy friable,
non sticky, and non plasticj many, fine grass rootsy abrupt, smooth boundary.

Cllg—15 to 15 om; davk grey (Nd/) loamy common, coarse, faint olive
brown (2.5Y 4/4) and few, medium, faint dark yellowish brown (10YR 4/4) mottles;
crughed colour ip derk greyish brown (2.5Y 4/2); friable, non gticky, and non
plaptic; mamsivey abrupt, smooth boundary.

Cl2e-=35 o 45 cm; mottled very pale brown (10TR 7/4) yellowish brown
(10YR 5/8), and grey (10YR 5/1) loamy sand; few, fine, menganese mottless many
cosree hard menganese concretions; orushed colour is light olive brown (2.5Y 5/&)3
single grainy friable, non sticky, and non plastic; abrupt, smooth boundary.

’ Cl3~—45 to 55 cmi mottled brownish yellow (10YR 6/8) and greyish brown
{1078 5/2) loamy Lew, medium mangenese concretions; single grainsg friable,
alightly sticky, and slightly plastic; abrupt, smeoth bowndary.

LldeemeB% b 60 om;  modtled brown {10YR ﬁf}) and very dark greyish
brown (10YR 3/2) loamy send; orushed colouwr is brown %o dark brows (10TR 4/3);
many, very coarse mangsnese concretionsy singls grainpg friable, non sticky, and
non plasticy  abrupt, smooth bowndary.

01560 to 1204 emj yellowish brown (IO0TR 5/4) loamy sands single grainp;
frisbie, non stisky, and non plasbice.



H5e2deld

56250

47

The surface layer ig dark greyish brown 4o yellowish brown fine gandy loam to
#1lt loam. The subsirata are yellowish brown or brown, mottled with greyish
brown or dark greyish brown, fine sandy loam to silt loam.

The soils are moderate in natural fertility and low 4o medium im organic
mabter content. They have medium to low available moisture capacities. The base
saturation is high and the cation exchange capacity is medium. Rice and parsley
are grown,

Sinheung Loam, 0 to 2 Percent Slopes (Sh)

(Capability wnit IIwy Paddy land suitability group P1)

Thle mapping wnit is in alluvial plains nesr the Nagdong River and iis
tributeries. The repregentative profile demcribed in the series is similer to
that of this unit. Some areas with loamy fine sand, loam surface layer,
ghratified fine sand, loam and sandy loam substrata, have been included, as have
gome areas of poorly dralned sgoils.

Paddy rice and other crops, including barley and wheat,are well sulted if
ditches to remove excess waber could be duge With better drainage and heavy
fertilization, high yields can be expected.

SIRYE BERIES

The Sirye series ocomsists of gently sloping to sloping, well drained, moderately
deep, yellowish red moils in resliduum derived chiefly from shale and fine grained
sandgbone on hilly areas. These soils, members of the Fine clayey family of

. Typic Hapludaelfs, are generally associalted with the Daegu soils and are fTound

chiefly in the soubhern part of the surveyed ares.
& typlcal profile followa:

Apen( to 15 cmy  brown to dark brown silty cley loamy moderate, fine
granular structure; friable, slightly sticky, and slightly plastic; common, fine
pores and rootsi olear, smooth boundary; pH 5.4

Ble—15 t0 40 omj yellowish red (5YR 5/8) silt loam; moderate, fine and
medium subangular blocky structure; ILriasble, sticky, and plastics Tew, fine and
medivm rootss some strongly weathered shale fragmentsi olear, smooth bounderys
PH 5020

B2t b0 60 coms;  yellowish red sildy clay loam with few, fine, Talub
reddish brown (5YR 4/4) iron mottles and very few, fine Mn concretionsj moderate,
fine and medium subsngulsr blecky slructurey slightly firm, sticky, and plastic
thin continuvous clay filmsy ocommon, fine pores and rootsj olear, smooth boundaryj
PH 5650

Bte—60 t0 70 cmy motitled brownish yellow (10YR 6/8) light, reddish brown
[2,5YR 5/4) and red (2,5YR 5/8) clay loem; massive; thick, light reddish yellow
{7.5¥R 6/6) clay filmsj dbrupt, smooth boundary; pH SeTe

10+ omy  strongly weathered shale bedrocks.



5o 26

AT S
ey ery

}3

48

Surface layers are brown to reddish brown clay loam or silty clay loams The
wubnoll is generslly silty olay leam to silty clay or clay loam, aud ranges from
yellowigh red Yo red in colour. The depth to bedrock from the suwrface ranges from
50 to 150 om.

¥atuoral Tertility is moderate and organic matter content low bo medium.
Avallable molsbure capaclity is medlum while the base selurstion is medivm and
the cation emchange capacity is medium %o high. Most areas are in oulitivabed
erope obther than paddy rice. Persimmon, grapes, peach, and plum are grown in some
arani,

Sirye Silty Clay Loam, 2 to 7 Percent Slopes, Ervoded (SrB2)

(Capability wnit IITe; Peddy suitability group Plac)

The profiles asre much like that described for the series, but including soms
seversly eroded sreas with surface layers of silty olay, sloping soils, and a
fow amall aveas of gullied land.

This soll ls sulted to crops such as soybesn, sesame, squash, sweet pobatbo,
barley, wheat, melon, sbrawberry, mulberry, and to paddy »ice, if water is
svallable for irrigetion. Erosion is a major problem in management.

TOUYE SERIES

The Togye meriem consists of genily sloping fo moderately steep, well drained,
deep, yellowish brown soils in recent colluvium chiefly derived from granite on
mowntain fool slopes. These soils, members of the family of Typic Udipsamments,
are commonly agsociated with Iweon and Samgag in the  Northern part of Dasgu Si.

A typical profile follows:

Ap—=O 4o 20 om;  brown to dark brown (10YTR 4/3) loamy coarse sandp
structurelass; friable, non sticky, end non plasilo; common, fine to medium
yellow and white micaj many, fine rooitsy gradval, smooth boundarys pH 4.8

Cl=20 %o 120+ omy yellowish brown to dark yellowish brown (10YR 5/4-4/4);
loamy sand; structureless; friabls, non sticky, and non plastici common, medium
to conrse pores; pH 5.7

The surface layer ranges from brown to dark brown or yellowish brown in colowr
and from sandy loam to loam in texture. The substrata are yellowigh brown to dark
yellowish brown or brown in celour, and smendy loam to loamy sand in texturs,

These soils sre low in natural fertility snd organic matter content snd have a
very low available moisture capacity. The cation exchange cepacity is low and the
base satuwration ip variable,

Mulberxry, tobacco, sesame, cabbage, vadish, and corn ave Sroe

Togye Loamy Coaves Sand, 2 4o 7 Percent Slopes {ToB)

(Ca@mbil&ﬁy undt IV¥es Paldy lend suilability group F@abw)

This mapping uniﬁ occurs on gently sloping mountain foot slopes, Momt areas
have & profile similar to that typical, bub some areas with loam and gandy loam



texbures were included, Other areas have glones on the surface and in the profile,

Because of low available moisture capacity, the only good crops produced asre

mulberry, sesame, and fobacco. An important menagement consideration im the rew
duction of leaching.

540642 Togye Loamy Coarse Sand, 7 to 15 Percent Slopes (ToC)

(Capability wnit IVs)

This wnit occurs on sloping mountain foot slopes. Host areas have a profile
gimilar to the typical one, but some have a stratum of sandy loam and loam, and
gome have stones that cover up to 20 percent of the area. Some areas with sandy
loam %o loam substrata are included.

This soil is poorly suited to cultivation because of very low available

moisture capacity, but good crops of mulberry, sesame, and tobacco, are produced.
The main meanagemen® problem is to lessen the effects of leachings

562643 Togye Sandy Loam, 15 %o 30 Percent Slopes (ToD)

(Capability unit IVe)

This mepping uwnit occurs on moderately steep mountain foot mlopes. Mosmt arveas
have a typical profile; with some areas having sendy loam or loam sirata, or
large stones covering up to 30 percent of the soil. Mulberry, sesame, and
tobacco, are cultivated with difficulty because of strong slopes and presence of
stones. Erosion is a problem when these soils are planted to annual crops.

5027 TOGA SERIES

The series, consisting of genitly sloping to sloping, moderately well drained,
deep molls developed in alluvial - colluvial materials eroded chiefly from areas
of Desgu solls, are members of the fine silty non acid family of feric Fluventic
Haplaguepts, and are weunally assoclated with Banho or Jangweon soils. The
perles iz common in the southern part of the surveyed  ares.

A typical profile followss

hp——=O0 b0 7 cmg  dark yellowish brown (10YR 4/@) silty oley loam with Lew,
fine, mirong brown (T.5YR 5/6‘ mottles; massivei friable, sbicky, end plastics
common, wmediuwn pores;y abrupt, smooth boundarys pH 5.6.

Apir——-T to 14 cmi olive grey gﬁY 4/2) silty cley loam with common,
medium, prominent, dark reddish browm (2.5¥R 3/4) mottles; frieble, slightly )
ghicky, and slightly plasticy common, fine roots; ebrupt, smooth boundary; pH 6.6

B2le—sld 0 23 cmy olive brown (2.57 4/4) silty clay loam with common, fine,
fe.nt brown to derk yellowish brown (10TR 4/4) mottles; weak, medium subangular
.blocky structure; slightly firm, sticky, and plasiicy few, Tine roots and common,
mediwm poresy olear, smooth boundaryy pH 6.0,
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B22w23 Ho 50 cmy  ollve grey to olive (51 5/2»5/3) pilty olay loam with
common, fine, faint yellowish brown (10YR 5/4) mottles; weak, coarse prismatic
gtructure; slightly firm, sticky, and plastici common, medium poress fLew, fine
roots; mnentral; gradual, smooth boundary; pH 7.6,

B23=—50 to 77 emj greyish brown o light olive brown (2.5Y 5/2-5/4) silty
clay loam with many, fine, faint, strong browm (7,5YR 5/6) mottles; wealk, medium
40 coarse prismatic gtructure; ©£irm, sticky, and plastlic; common, medium
pores; gradual, smooth boundarys; pH T.6.

B32~T7 to 100 cm; greyish brown to light olive brown (2.57 5/2-5/4) silt
loam with many, fine faint, dark yellowish brown {10YR A/&) mottlesy wealk,
coarge prismatic structure; pH T.6.

Clow100 to 150 cmy wvery stony and cobbly loam.

The surface layer ranges from yellowish brown to grayish brown or grey in
colour and from silty clay loam to silt loam in texture. The subsoil is
greyish brown to olive grey or dark greyish brown silty clay loam with yellowish
brown or yellowish red mottles. Stony and cobbly loam is often present at 60 to
100 om.

These soils are moderately high in natural fertility and organic mabber
content. They have a high avallable moisbure capacity. The cation exchange
capacity and base saturation are high. Rice end barley are the principal crops,
with onlon and garlic as minor additions.

Yugs Silty Clay Loam, 2 to 7 Percent Slopes (¥uB)

(Cepability unit IIw; Paddy land suitability group P2a).

This unit occurs in sloping narrow valleys. The representative profile de-
goribed for the meries is similar b0 its profile with some aveas of sild loam opr
loam murface layers, snd silt loam or loam subsirats being incluvded.

The soil is generally well puited {o paddy rice and other crops, inoluding
barley and wheal. Drainage is a problem when culbivated to general crops other
than rice.
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Chapter 6

USE AND MANAGEMEWT OF SOILS

INTROTUCTION

In this section of the soll survey, the system of capability classification
used by the Korea Soil Survey Project is explained, the solls in each capability
unlt, the sultability and limitations of the soils for cultivated crops and
pasture are described, and the management practices required for higher yields
are given.

The soil characteristlics favoureble for paddy rice differ from those for other
cropge. They are considered in capability groups, bul are discussed in greater
detail in the secition on paddy sultability groups. The subsection on capability
groups also describes the suitabllity of some soils for woodland.

CAPABILITY GROUPS OF SOILS

Capablility classification is a grouping of soils fto show, in a general way,
their sultabllity for wost kinds of farming. It is a practical classification
based on the limitations of the soils, the risk of damage when they are used, and
the way they respond to treaitment when planted to common field crops or sown to
pasture crops. They are classified according to degree and kind of permanent
limitation, but without consideration of major and generally expensive landw
forming that would change the shape, depth, or other characteristics of the soils,
and without consideration of possible bubt unlikely major reclamation projects.

Capability classes. The breadest grouping, are designated by Roman numerals
I through VIII. The numerals indlicabe progressively greater limitation and
narrower choices for practical use, There are no goils placed in class V in the
Daleeong Gun, Daegu Si ares. Classes arve described ag follows:

Clags 1 Soile have few limitations ithat restrict thelr use.

Cless IT Soils have moderate limitations that reduce the cholce of planits
or require special management practices.

Cless III  Soils have severe limitablions that reduce the choice of planis,
require special management practices or bothe

Clags IV Soils have very severe limitations that restrict the cholce of
plants or require very careful menagement or both,.

Clase V Soils have 1little or no erosion hazmard, bub have other limitations,
' impractical to remove, that limit their use to pasture or woodland.

Glass VI Soils have severe limitaiions +that make them generally unsuitable
for cultiveiion and that limit their use to pasture or woodland.



Claps VIT Soils have severe limitations that make them wnsuitable for
cultivation or pasture and limit their ume to woodland.

Clasy VIII  Soils and landforms that do not produce vegetation of commercial
value.

Capabllity subclasses are moil groupe within a capebility class, separvated to
ghow the kind of limitation, as well as the degree. Subclasses are designated
by adding a small letter, e, 8, wy, or ¢ 4o the class numeral, for exemple, Ile.
The letter 'e' shows that the main limitation is risk of erosion unless clogew
growing plant cover is maintained, 's' that the soil is shallow, droughty, or stony;
‘w' that weter in or on the soil interferes with plant growth or cultivationy and
‘o' that the soil chemisiry {high salt conben®t and high acidity, eic) is a
limiting factor., There are no subclasses in class T because the poils have Few
Limitations,

The claspification does not necessarily refleoct the value of the land, The
class IIw and ITIw lands are well sulted to paddy rice, and produce high yields
of wice withoul apecial management, and irrigation requivements are low. Thesme
solle are too wet to produce good yields of other crops without additional
drainages  The IVe soils produce good crops of melons and peanuts but they are
too droughty to grow most other crops.

The soilm of a spubclase are so similar in their important characteristios thai
they have spimilar management, produciivity and crop responses. Some individual
soils within a subclass may have pecondary problems. Some web moils designated as
‘w' yere sloping and have a secondary problem of erosion, These problems are exe
plained in the subclass. Some management suggestions are given in the mapping unit
description of this report. Detailed information on the management of paddy soils
i given in the paddy sultability section.

The land capability groups are discussed more fully in The Soils of Korea,
{see Chapter 1), Technical Report 1.




Table 4 gives the approximate number of hechares and proportionate extent of
lend capability wnite for all of the land in the gurvey areas

Table 4

APPROXIMATE NUMBER OF HECTARES AND PROPORTIONATE EXTENT OF LAND

CAPABILITY UNITS

GCapability Unitse Hectares Percent
1 4100 8.1
Iie 3000 #e0
Ils 1000 1e3
IIw 5200 6.9
IIle 1600 2:1
TIiTw 2500 303
I1lls 1990 2.6
IVe 3700 4o 9
IVae 3200 4,2
Ve 15000 19.9
Vile 26000 3405
VIITe 4300 507
Water reservoirs 460 0.6
Other (River beds, wrban
etce) 1416 1.9
75466 100.0
6.261 Clags T: Soils That Have Pew Limitations

In this class are deep, modevate to moderately slowly permeable, well 4o
moderately well drained, nearly level solls., They are fertile, and have high
available moisture capacities. Thelr extent is approximastely 6100 ha or 8.1
percent of the surveyed area.

They are:

Hwadong silty clay loam, ¢ o 2 percent slopes
Ihyeon gilt lcam, O to 2 percent slopes.

These golls are easy to work, and can be used intensively if good management
practices are used. The soils are medium to strongly acld, and if lime and
fertilizer are added, they will produce good yields of most of the crops grown in
the area. Rlce and barley are grown on Hwadong soils. The Thyeon are used %o
grow vegetables, fruits, and corm. Fruits are generally well suited.

6.2a2 Gilamg IT: Solils That Have Moderate Limitations

i. Bubclass Ile: Soils subiect +Ho moderate erogion if not protected by
conservation practiceg or vegebalione

This subclass consigts of deep, slowly to moderstely slowly permeable, well to
moderately well drained solls on gentle slopes. In general thesge molls are



fertile and have high available moisture capacities. They cover approximebely
3000 ha or 4.0 percent of the area.

They ares

Bancheon sllty oley loam, 2 to 7 percent sglopes
Hwadong silty clay loam, 2 Yo T percent slopes
Hwadong-Bancheon complex, 7 to 15 percent slopes
Sivye silty clay loam, 2 to 7 percent slopss.

Erosion is a moderate hamard bul can be controelled by simple conservabion
praciices guch as contour farming, or by growing cover and green manurs orops
{milk vetch or hairy vebteh) in the cropping sysitem. In some areas, diversion
channels, terraces and grassed wabterways, are needed for erosion control.

Hany areas have been graded inbo rice paddies, and rice is generally grown.
Eromion is controlled in s well constructed paddy system, but some small structures
are needed to permit water to overflow withoult erosion of the wslle. MNoderate ‘
lopses of irrigation water through seepage can be expected on the Iweon soils.

These goile that have been well fertilized and well managed are capable of
producing high ylelds of most crops and are usually planted to high velue grain
and vegebables.

ii. Bubclass ITss Soils subject to moderate drought vroblems

The soils are deep, rapidly permeable, well drained, and have moderate
avallable moispture capacity., They have gravelly losm, gravelly sendy loam op
sandy loam texbures. Droughtiness and overflow are the major problems in meny
arsas, These soils cover a small exient, aboubt 1000 ha or 1.3 percent of the avea

They are:

Hogye gravelly loam, 2 to 7 percent slopes.
Tueon stony sandy loam, 2 o 7 percent mlopss.

They are sulitable for a wide range of crops, including barley, whesit, melon,
gsoybeans, onion, and squash. Peaches, apples, and pears asleo grow well. Beacause
of the high water losses through these rapidly permeable, comrse sandy or loamy
80ils, rice growing is difficult. Much grading is needed for rice paddies, and
fertilizers are reguired for the maximum produciion of grain and vegetsble orops.
Dikes b0 control overflow ghould be established,

idi. Subcless Tlw: Soilg havineg high waiter tables which 1imit the ocholce
of crops wnless drained.

Thie subolass consists of deep, woderately permeable silty to loamy soils wi
high watertables, sund moderate available moismbure capsoiiies. The Sinhewng, and
some of the less sloping aress of the Tugn soil, are subject %o overflow except
whers protected by levee systems. These soils are imporbant, and cover about 5200
na or 6.9 percent of the aves.

they ares

‘$inhemmg loam, O 4o 2 psrcent slopes
Yuge silty clay loam, 2 to T percent slopes.
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Host areas are planted to paddy rice and produce good yields when well

fertilized and managed. FExcept for the gently sloping and sloping soilm, paddies
are easy Lo construct,

The water requirement for growing rice is low because high water tables prevent
water seepage. The soils are too wet for consisbent production of high yields of
most other crops, unless a drainage system were introduceds With this, barley
could be grown during the winter or the syelem could be changed to grow orops
other than rice during the sumer.

Clage IIIs Soils That Have Severe Limitations

ie Subclass IIJe: Seils mubject to severe erogion if not protected with
special congervation practices or perennial plante or bhoth

The subclasa consists mainly of moderately deep to deep, moderstely to slowly
permeable, well drained, sloping soils with high avallable moisture capacities.
Inclvded are gently sloping and sloping mapping wnits of the Banggi series with
moderate available moisture capacities. The soils of this subclass are imporbtant
for upland crops, covering about 1500 ha or 2.1 percent of the areas.

They are:

Bancheon silty clay loam, 7 to 15 percent slopes, eroded
Banggi clay loam, 2 to T percent slopes

Banggi clay loam, 7 to 15 percent slopes

Banho silt loam, 7 to 15 percent slopesn

Giaghwa cobbly loam, 7 to 15 percent slopes, eroded
Iweon stony sandy loam, 7 to 15 percent slopes.

These golls arve used o grow maay kinds of crops. Some aress are in rice
paddies but because of the slope much grading is reguired to -construct Them,
and then they are small and irregular in shape. Development of additional
paddies is meinly dependent upon more irrigation facilities. Decause of the
gravelly subsoil of the Banggi soils, they are less suitable than others for
ricee paddies.

Crops grown on these goils include barley, soybean, wheal, and potatoes. The
application of ground limestone is particularly important for higher yields of
goybeans, Soil erosion can be controlled by using small fields and construchlng
diversion ditches to remove the runoff water. (rass channels or wabterways will
prevent the formation of gullies. Perermial hay and pasture crops will also
control erosion, but because of the small amount of livestock on the farms, there
is 1lititle use for these crops.

14, Subclass TITw: Soils with high water tables snd glow permeability which
1imit the choice of plants uwnlegs drained

Tn this subclass ave deep, slowly permeable, imperfectly drained soils with ..
high svailable moisture capacities. They are on level, broad plains, and ccoupy
powt 2500 ha or 3.3  percent of the area.

They are:

Honam sility clay loam, 0 to 2 percent slopes
Honam~CGeugrag complex, O to 2 percent slopes.
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These soils have high water tables and are used for rice production, being
too wet for other crops. They are well suited %o . paddy rice and high yilelds
are obtained. With improved drainage and good management, they also could
preduce high yields of barley, wheat, corn, and many locally adepted crops.
Howaver, this is diffiocult, becauvse the subsgoil will permit cnly slow drainage
snd o8 the soils are along the river dikes, pumping would be necessary.

iii.  Subclass I1Is: Soils subject to severe drought problem

The only soil in this subclass is deep, rapidly permeable, and covers about
1990 ha or 2.6 percent of the area on fthe flood plains. It is occasionally
gubject to overflow and has low available moisiture capacity.

It disms

5

Wagdong fine sandy loam, G t0 2 percent,

The soil is good to work, and is suited to wpland crops such as peanut, radish,
melon, waler melon, lettuce, soybean, rye, wheat, barley, cucumbsr, tomaio,
spinach, carrot, and cabbage. A large amount of water is required to obbain high
yields, Fertilizers are needed for the maximum production of crops,

Clasg IV: Soils With Very Severs Limitations

i. Hubclass IVe: Soils with very seveve erosion hazards

Hoat of these soils are woderately steep, well drained, moderately deep, and
have moderate to high available moisture capacities. They arve moderately pro-
ductive when well mavaged, and arve important, covering 3700 ha or 4.9 percent of
the area.

They ave:

Banho silt loam, 15 4o 30 percent slopes
Dregu-Sirye complex, 7 to 15 percent slopes, eroded
Jangweon grevelly loam, 7 to 15 percent slopes
Jongweon gravelly loam, 1% to 30 percent slopes
Togye sondy loam, 15 to 30 percent slopes.

The ervsion hazavd is too sevare for the growing of ammual crops, bubt perennial
hay and pasture orops will control this and produce high vields. Largse amounte ‘
of lime, ap well as other fertiliszers,are needed to grow good grass, legume
meadow and pawture crops. Alfalfa, ssericea lespedesa, Korean lespedsga, ladino
olover, alsike clover, and red clover will make good growth if properly managed.

Few of thesme soils are graded for paddy becsuse of the ateep siopes and sboni-
negs. Good orchards of apple, peach, and persimmon have been established but moil
erosion is destructive in clean %$illed orchard, and planting cover orops as well a
as the spplication of other erosion conitrol messures im necesgary. Bench
te cacing with good grass sod on the slopes iz also an effsciive control Wmeasura,
winis maintaining grass sod in drainage chammels will prevent the formation of
gullies. Many areas of these soils supporting 2 spurse stand of trees ave eroding
very rapidly, mainly becanse of the raking and removing of the dead lesves and u
other gurface litter. Jood woodland management practices will prevent this and
provide o better income,
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ils, Subclass TVe: Soils with very severe moismture problems

This subclase consists of well drained, very coarse textured, rapidly permeable,
level to sloping soils on alluvial fans and flood plains.

The soils have very low available moisture capacities. Overflow is also »
problem on the Hwangryong but it is of short duration. Most of the flood damage
is by the rapidly moving flood waters. Soils in this suboless are not extensive,
but are important on many farms, They cover about 3200 ha or 4.2 percent of
the area.

They are:

Hwangryong sandy loam, 0 to 2 percent slopes
Togye sandy loam, 2 t0 7 percent slopes
Togye sandy loam, 7 to 15 percent slopes.

Although these soils have large water losses when used for rice paddy, some
areas adjacent to dependable water supplies are planted o paddy rice and produce
good orops. Rye gives better yields than wheal or barley. Water melon and
cucumber grow well, particularly on the Togye. Deep-rooted legumes like alfalfa
would also grow well, but they may be damaged when flooded.

Orchards of apples and pears have been successful end some parts produce mule
berry leaves for silkworm production., Poplar trees also grow well.

Ulayey soil is often added to the surface of these soils to improve texture
and water holding capacities. Irrigation with dirty waker also adds fine
textured materials. Irrigation wonld increase the yields of many orops. The
Hwangryong soil can be improved by picking up large gravel and cobbleds

Copability Class VI: Soils Suitable Only For Pasture and Woodland

o Subclass Vie: Soils with a very severe erogion problem

These soils, shallow, sloping o steep and mainly rocky, are well drained and
generally have low to medium available moisture capacities. DBecause of these
yafavouraeble characteristics, they are suitable only for pasture or woodland use.
They are extensive in the area, covering about 15000 ha or 19.9 percend of the
Me%a

They are:

Dasgu recky loam, 7 to 15 percent slopes

Dacgu rocky loam, 7 %o 15 percent slopes, eroded

Daegu rocky loam, 15 4o 30 percent slopes

Daegn rocky loam, 15 to 30 percent slopes, eroded
Deegu-Mudeung rocky complex, 15 to 30 percent slopes, eroded
Dalcheon-Sangag rocky complex, 15 to 30 percent slopes, eroded
Dalcheon-Samgag rocky complex, 30 to 60 percent slopes, eroded
Hebin reocky loam, 15 fo 30 percent slopem, eroded

Habin rocky loam, 30 to 60 percent slopes, eroded

Mudeung rocky loam, 15 to 30 percent slopes, aroded

Mudeung rocky leoam, 15 to 30 percent slopes, severely eroded
Mudeung rocky loam, 30 to 60 percent slopes, eroded
Mudeung-Mangsil stony - complex, 30 to 60 percent slopes
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Samgag rocky sandy loam, 15 to 30 percent slopes, eroded

Samgag rocky sandy loam, 15 %o 30 percent slopes, severely -eroded
Samgag rocky sandy loam, 30 ‘o 60 percent slopes, eroded
Jangweon~Mudeung complex, 30 to 60 percent slopes,

Because of steep slopes, the application of lime and other fertilizer is
difficult as is the preparation of seedbeds for better kinds of plants. However,
with liming, fertilization, and bebter pasture plants, considerable grazing may
he obiained, Meny areas ave covered with shrubby pine trees and produce only a
amall amount of Tirvewood, The establishment of a good grass cover would protect
thege goils and if they were used for woodland, good management will reduce erosion
logses and aid in the production of useful foresgt products.

Glags VIIl: Soils Limited to Woodland

ie  Subclass VIiTle: Soils with severs erogion problem

These exbensive soils are so rocky, steep or badly eroded that they are suited
only for the production of woodland products. Thsy are of limited value, and cover
about 26000 ha or 34,5 percent of the area.

They are:

Bonggye rocky silty clay loam, 30 to 60 percent, severely eroded

Daggu rocky loam, 30 to 60 peroent slopes

Daegu rdcky loam, 30 to 60 percent slopes, erodsd

Daegu~-Mudeung rocky complex, 15 to 30 percent slopes, severely eroded
Daegu~Mudeung rocky complex, 30 to 60 percent slopes, eroded
Daegu-Mudeung rocky complex, 30 to 60 percent slopes, seversely eroded
Daegu-Mudeung very rocky complex, 30 %o 60 percent slopes, eroded
Dalcheon-~Bamgag rocky complex, 1% to 30 percent slopes, seversly eroded
Dalcheon~Samgag rocky complex,; 30 to 60 percent slopes, severely eroded.
Mudeung rocky loam, 30 to 60 ypercent slopes, severely eroded

Samgag rocky sandy loam, 15 to 30 percent slopes, gullisd

Samgag rocky sandy loam, 30 to 60 percent slopes, severely eroded
Samgag rocky sandy loam, 30 to 60 percent sglopes, gullied

Samgag soils, 30 to 60 percent slopes, gnllied.

(food woodland cultuwral preciices are needed to prevent erogion and increass

production. The practice of raking leaf litter  leaves the soil bare and subject
to erosion. Advanced ervosion and gullying reduce further the productivity.

Capability Clase VIII: Non Productive Soils

This capability wnit consists of miscellaneous land uwnite and soil materials
that are so shallow and rocky, or are sandy and cobbly and so freguently fiooded,
that wseful plants do mot grow, These areas include about 4300 ha or 5.7
percent of the survey ared.

Thoy arel
Riverwash, sandy

Riverwash, cobbly
Rock land.



PADDY SULTABILITY GROUPS

Rice ig the most important crop in Korea and grows well om soils that are too
wet for growing most other things. These web soils ave classified as [Iw or II1lw
in the capability classification. About 12,000 ha or 60 percent of the total
cultivated areas are uwsed for paddy rice. In this section, the use and manage-
ment of the soils suitable for growing paddy rice are discussed.

Management of paddy land can be planned more effectively if solls are grouped
according to those characteristics that affect the growth of paddy rice and
management of paddies. TFor this reason, soils of Dalseong Gun and Daegu Si have
been placed in four paddy land suitability eroups, which are designated by Pl,
P2, P3, and P4. The numerals indicate progressively greater limitabtions in the
nge of land for rice. The four sultability groups for rice paddy used by the
Korea Soil Survey are defined as follows:

Pl Very well puited:

Land that is suitable for rice paddy without the necessity of special develop-
ment or management practices. This soil has no special limitations or hazards.

P2 HWell suited:
Land that is suitable for rice paddy with the application of simple special
development and menagement practices. This has moderate hazards and

limitations.

P3 MNoderately suited:

Land that is suitable for rice paddy with the aspplication of difficult special
development and management practices. This has severe hazards and Llimitations.

P4 Poorly suited:

Land that is of limited or questionable suitability for paeddy because of
very severe hagards, limitations, and very difficuli special management
practices.

Suitability subgroups are soil classes within each svitability groups they
sre desiguated by adding small letters, a, b, ¢, or d to the group numeral, for
example, P2ac. The letter 'a' shows that the main limitation is slopes; 'b'
that the moil is limited mainly because of coarse texture or repid permeabilitys
To! +that the soil is well dvained or has low water table; and ‘d' that the soil
is limited mainly because of adverse chemical nature, such as acidity and salt.

In group Pl there are no subgroups, because the soils have no special limitations.

Some of the soils in subclass Ilw and IIIw of the capability sysiem are
classified as Pl because the high waler table iz a desiveble cheracterdsiic.
Steep, gullied, stony or rocky soils are unsuitable for paddy rice, and are not
included in this classifioczbion.

Paddy suitabllity groups are discussed more fully in The Soils of Korea, Korea
Soil Survey Project, Technical Report 1, FAC, Rome.

whle 5, approximabte number of hectares and proporftionate ewbent of paddy
auitability groups, gives an overall view of The relative switability for rice
production of land in the gun. A1l of the land is included in the table, re-
gardless of its present use and the availability of irrigation water, The table
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ghows that paddy construction would be physically possible on one third of the
land., However, only about 23 percent of the area is suitable for paddy withould
Aifficult or very difficult special development and managemente.

Table 5

EXTENT (HA) OF PADDY SUITABILITY GROUPS

Prddy Approximate
Suitability Crow Hechares Porcent
P1 5017 6.8
P2a 4862 God
Prac 3344 4od
P2e 4342 5,8
Plac 1062 o3
Phabe 5183 4.8
Phac 763 263
Pdbe 2202 2,9
¥ot suited for paddy 48601 65,3
15466 100,0

Paddy Suitabllity Group Pl

The poile in this group are nearly level, fine jexbured, slowly permeable
and with high wabter $ables. These soils arve moderately extensive, covering 5,307
ha or sbout 6.8 percent of the area.

They ares

Honam~Geagrag complex, 0 to ¥ percent slopes
Hwadong silty clay loam, 0 to 2 percent slopes
Sinhewng loam, O %o 2 percent slopes.

Honam silty clay loam, O to 2 percent alopes

Thego soils need few management practices other than that needsd for rice proe
duction on any soils. Somewhal higher yields van be obtalned when the smoils ave
ploughed deep, usually aboubt 18 om, and fertilizer is applied, (Caloium
silicate Ferdilimer reduces lodging.) The high water table is a limitation
o the growing of a orop such as barley or whest duving the winber and spring
seaaon. Heaswres 1o oblain high yields are early season cultbure, selection of
gpacial varieties, and high level fertilization.

Vaddy Suitabdlity Group Pla

Poae moils in thds group ave genitly sloping to sloping, medium textured, and
modergtely slowly permeable. Seepage from adjacent higher land usually maintaias
8 high waber table, This growp is woderately exbensive, covering 4,862 ha or
about 6.4 percent of the area.
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The only soil in this group is:
Tuge silty clay loamy 2 to 7 percent slopes.

Deep ploughing with fertilization will increase yields. The application of
caloium silicate will assist in ¥he formation of o mtiff mbraw and resisd lodging.
Some ghrucbure such as s weir dem is needed %o regulate the water level and pre-
vent erosion of the paddy walls. Some barley is grown on thig soll, but iis
yield in most years is limited by wetness.

Paddy Suitability Group Plac

The soils in this group are gently sloping, moderately slowly permeable %o
slowly permeable, and with low waber tables. This group covers 3,344 ha or about
dod  percent of the aves.

They are:

Bancheon sildy clay loam, 2 4o 7 percent slopes
Banggi olay loam, 2 to T percent slopes

Hwadong silty olay loam, 2 to 7 percent slopesg

Sirye silty cley loam, 2 to 7 percent slopes, eroded.

&% present only the solls of Hwadong series ave used extensively for rice
paddy, as water is usvally nob available for paddies on the obher moilm. Because
of the low water table, frequent addition of water is needed Ho maintain optimum
waber depth in paddy. Deep ploughing and application of calcium silicate ave
good oultural practice. Waler control structures are needed to maintain waber
depth and prevent erosion of paddy walls. Bareley ls successfully grown during
the winter after paddy rice, =md crops obher than rice will also. grow well
during the summer season.

Paddy Suitability CGroup P2o

The only soil in this group is nearly level, moderabely permeable, coarse .
gilty textured; and hag low walewr table. It covers sbout 4,342 ha or 5.0 percent
of the ares.

It dse
Ihyeon silt loam, O to 2 percent slopss,

Logmes of water snd dissolved plunt nuirients save moderate problems, bub the
loss of nitrogen fertilizer can be reduced by split spplication. Beceuse of
great water less, a good pupply is needed to malniain the water level. Dense
plenting and spreading compost are good management practices. Some ereas of low
slevation are dameged by flood waters after heavy rains. Barley grows well
after rice. Other crops, such as millet rand soybeans, may be growe instead of
PLOG .

Paddy Buitability Croup Plag

The solle of this group ave sloping, moderately to slowly pesrmesable, and heve
low waber tables. They cover abowb 1,062 ha or shout 1.3 percent of the avea.



They ares

Bancheon silty clay loam; 7 to 15 percent slopes, eroded
Bangei clay loam, 7 to 15 percent slopes

Banho s8ilt loam, 7 to 15 percent slopes

Gaghwa cobbly loam, 7 to 15 percent slopes, eroded
fwadong-Bancheon complex, 7 to 15 percent slopes.

Exeept for the Hwadong-Bancheon complex, few of these golls are presently
being wsed for rice paddy, malnly because dependable waber supplies are not
available. Tt is possible to grow a good crop of barley in the winter-gpring
after rice, or the rice paddy ares can be planied 0 many non-paddy crops
ingbesd. The use of the paddy system for all crops will assist in evosmion cone
frols A small welr nobtch dam or similar structure will prevent erosion of the
paddy wall,

Paddy Suitability Group Pdabe

The solls in thir group are gently sloping to sloping, modersiely rapidly
permeable soils with gravelly %o stony sendy loam or gravelly loam bextures. They
have moderate to low available moisture capacities with low or no water Hablese
The soils cover 5,183 ha or about 4.8 percent of the area.

They ares

Hogye gravelly loam, 2 %o 7 percent slopes
Iweon stony mandy loam, 2 to T percent slopes
Iweon stony sandy loam, 7 4o 15 percent slopes
Jangweon gravelly loam, 7 to 15 percent slopes
Nagdong fine sandy loam, 0 to 2 percent slopes
Togye sandy loam, 2 to 7 percent slopes

Togye sandy loam, 7 to 15 percent slopes.

Brcept for the Nagdong soile, grading ie needed to consiruct paddies to grow
vice amd because of wnfavourable characteristics, few of these have been
sgbablished. Bxpected water and plant nutrient losses would be high, the gravel,
cobbles, and stones would interfere with oultivaition. Deep ploughing is
generally diffiocult because of gravel and stones in the lower hopinons, bub
Fthese have been removed in some areas. Swell welr notoh dems or similar struciures
will prevent erosion of paddy walls.

Barley and other winter crops grown during the winter~spring produce good
yields, These moils when levelled into paddies will produce high yields of other
pummer crops ap well as rice.

Paddy Sultability Group Pdao

The only soil in this group is moderately steep, moderately slowly permeable,
mediun textured, and has a very low wabter table., It covers abouwb 762 he or about
2q¢ - purcent of bhe region.

It dms

Banhe ®ilt loam, 15 to 30 percent slopes.
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Direct seeding and use of dryland nursery may be a reasonable way of planting
rice on these moils. Deep ploughing and the application of calcium silicate are
good menagement practices. Frosion of paddy walls would be lessened by building
smell weir deme or similar structuves. Winber barley could be grown bebween rice
crops and other summer crops could be grown instead of rice.

Poddy Suitability CGroup Pdbe

The only moil in .this groupie a nearly level, coarse sandy soil with low
avallable moisture cepacity and a low wabter table. It has low clay comtent and
low cation exchange capaciiye

It dme
Hwangryong sandy loam, 0 to0 2 percent slopes.

Flooding is a problem, with most demege from the fast moving waber, The moll
covers ahout 2,202 ha or about 2.9 percent of the area.

L good dependeble waber supply is nesded, as the moil drier rapldly because
of itm low available molsture copacity. The waler also itakes with it dissolved
plant nubrient. Portunabely, many sreas are near good dependsble water supplies,
and the lops of water and plant nubtrients can be lesmsened by applying clayey
goils to the paddy.

Leaching of nitrogen fertiliszer can be controlled by malking several applications
of small amounds during the growing season. Thick planting of rice is necessary
ag the plants do not form tillers readily when grown on this soil. (ravel and
cobbles on the surface of gome areas can be removed so thabt they will not interfere
with rice culture.

Barley is grown afber rice crops, bul the yilelds are only moderabe as these
soils are drvoughty. Irrigation, similar o basin irvrigation, may be a worthwhile
practice for the production of barley as well as other crops grown in the paddy,
ingtead of rice.
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Table 6

EXIENT OF MAPPING UNITS

Publirhed Extent

Map Symbol Soils {ha) Percent

BoB Bancheon silty cley loam, 2 to T 573 0,75
parcent slopas.

Bog2 Bancheon silty clay loam, T %o 15 250 0s33
percent slopes, eroded.

BiB Bangel clay loam, 2 4o 7 percent 493 .65
slopes.

BLO Banggl clay loam, 7 to 15 percent 150 0,25
slopes.

Bho Banho 8ilt loam, 7 to 15 percent 250 0a33
slopes.

BLD Banho silt loam, 15 to 30 percent 1,763 2.34
slopeg.

B3 Bonggye wvocky silty oley loam, 30 4o 360 0.48
60 percent slopes, severely sroded.

el Deegu rocky loam, 7 4o 15 percent 2,913 3,86
8LlopeRs.

Dat Daegn reoky loam, 7 4o 15 percent 163 0,22
slopes; ervoded.

Dgb Dasgn rooky loam, 15 4o 30 peroent 3,812 8,05
slopes,.

DED2 Dasgu rooky loam, 15 to 30 percent 2,291 3,04
slopes, eroded.

Dt Dasgn rocky losm, 30 to 60 peroend 4,718 65025
glopes.,

Dz Dmege rocky loam, 30 to 60 percenmd 3,107 £012
slopes, eroded.

D02 Daegu-tudewng rocky complex, 15 %o 157 083

30 percent slopes, evodad.
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Map Symbol Soils {ha) Percent

1HD3 Dasgu-Mudewng rocky complex, 15 to 740 0,98
30 percent slopes, smeverely eroded,.

TE2 Daegu-Mudeung rocky complex, 30 %o 34397 4650
50 percent slopes, eroded.

MBS Dasgu~ludeuwng rocky complex, 30 to 1,013 1.34
60 percent slopes, severely eroded.

DVE2 Daegu-iudeung very rocky complex, 30 5,569 7038
to 60 percent slopes, eroded.

nscz Daegu-Sirye complex, T o 1% percent 64 0.08
glopes,; eroded

DRD2 Dalcheon~Samgag rocky complex, 15 fo 159 0.2l
30 percent glopes, ero .ad.

DRD3 Dalcheon-Samgag rocky complex, 15 to 126 0o 17
30 percent slopes, severely evoded.

DRE2 Dalcheon-Samgag rocky complex, 30 to 395 0052
60 percent slopes, eroded.

DRE3 Dalcheon~Samgag rocky complex, 30 to 140 0,19
60 percent slopes, severely eroded.

Gal2 Gaghwa cobbly loam, T to 15 percent 276 0. 36
slopes, eroded.

HbD2 Habin rocky loam, 15 to 30 percent 656 0.87
slopes, ercded,

Hom2 Habin rocky loam, 30 o 60 percent 1,041 1.38
glopes, eroded.

HgB Hogye gravelly loam, 2 to T percent 917 1.22
glopess

Hn Honam silty cley loam, O %o 2 percent 2,301 3,05
slopes,

HE Honam-Geugrag complex, O to 2 percent 200 0.27
8lopes.

HA Hwadong silty olay loam, O fo 2 per- 1,822 2.41
cent slopes.

HAB Hwadong silty clay loam, 2 Ho 7 pexr- 2,210 293
cent slopes.

Hee Hwadong-Bancheon complex, T %o 15 156 0.21

percent slopes.
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Published Bxbent

Man Symbol Soils {ha) Percent

Hy Hwengryong pandy loam, O to 2 pewvcent 2,202 2092
glopes.

Ih Ihyeon silt loam, O %o 2 percent 4,342 5. 75
glopes.

Iwh Iweon slony wandy loam, 2 to T pere 99 0s13
cent slopes,

Tul Tweon shony sandy loam, 7 to 15 pepw 103 0.14
cant slopes,

JuC Jangweon gravelly loam, 7 to 15 pep- 826 1,09
cent slopes.

JwD Jangweon gravelly loam, 15 4o 30 per 619 0,82
cent sglopes,

JUE Jangweon-Mudeung stony complex, 30 4o 64 0. 08
60 percent slopes.

filikye: Mudewng rocky loam, 15 to 30 percent 248 0,38
slopes, eroded,

MAD3 Mudeung rocky leam, 15 to 30 percent 357 0. 47
slopes, severely eroded.

HMam2 Wudeung rocky loam, 30 to 60 percent 1,810 2,14
glopes, eroded.

HMdE3 Mudeuwng rocky loam, 30 to 60 percent - 340 0. 45
slopes, severely eroded,

oL Mudevng-Mengail rocky complex, 30 4o 190 Q25
60 percent mlopeg.

W Wagdong fine wendy loam, 0 o 2 per- 1,991 2064
cent slopes.

e Rlverwash, sandy 1,078 143

RE Riverwash, cobbly. 1,159 1.53

Bl Roak land 14112 1.48

ST Samgeg reocky sandy loam, 15 do 30 69 0,09
percaent slopes, eroded.

Sl Bamgag rocky seady loam, 15 o 30 113 0015

percent plopes, seversly eroded,
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Published Exbent

Map Symbol Soila {(ha) Percent

SmD4 Samgag rocky sandy loam, 15 to 30 324 0.43
percent slopes, gullied.

S Samgag rocky sandy loam, 30 4o 60 876 1.16
percent slopes, eroded.

Smil3 Samgag rocky sandy loam, 30 4o 60 909 1.21
percent slopes, peverely ercded.

Smitd. Samgag rocky sandy loam, 30 to 60 1,921 2655
percent, gullied,

Seld Samgag soils, 30 to 60 percent, 3,711 4091
gullieda

Sh Sinheung loam, 0 to 2 percent slopes. 396 0.52

SrE2 Sirye silty clay loam, 2 to T per~ 68 0,09
cent mlopes,; exroded,

ToB Togye sandy loam, 2 o T percent 278 0036
plopes.

Tol Togye wandy loam, 7 %o 15 percent 159 1.01
slopeg.

Tol Togye sandy loam, 15 to 30 perocend 498 0. 66
glopes,

Tulb Tuge silty oley loam, 2 4o T percent 4,862 6044
glopes,
Water 471 0,62
Other 1,652 2,19

Total 75,466 1/ 100

1/ Revised area figure from 1967 Statistical Yearbook.
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Appendix 1

GLOSSARY

3ee reaction, moile.
Gonsisting of or formed in material depesited by wabewr.

Soil material that has heen trensporbted snd deposited oy
waher,

The capaecity of a soil to hold water in a form available %o
planteg. The amount of moisture held in a s0il between field
capacity, or about cne~third aitmosphere of tension, and the
wilbing coefficient, or about 1% abmospheres of tension.
Terms for available moisture capacity given in this survey
(determined to o depth of 125 cm) are the followings High -
25 cm or more; medium - 15 b0 25 omy low - T to 15 omy and
very low — lems than T om.

The degree H0 which moil material that has base exchange pro-
perties is saturated with exchangeable cations other than
hydrogen, expressed as a percentage of the cationwexchange
capacity: High - 60 to 100 percent; medium - 35 4o 60 per—
cent; end low - less than 35 percent.

Ameagare of the total amownt of exchangeable cations that can
be held by a soil. It is expressed in terms of millie
squivalents (me) per 100 grammes of soil material that i
neubral in reaction (pH 7,0} or at some other giated pH
value: High = 10 me or mére; medium « 6 to 10 meg low -

3 b0 6 mey and very low - less Tthan 3 me.

As a soil sepavate, the mineral soll particles less then
0,002 mm in dismeter. Az a soil texbural oclass, soll material
that is 40 percent or more clay less than 45 percent sand,

and less than 40 percent milte

A cutan composed or oriented clay particles.

Having been transporied by gravity, mass slippege or a com
bination of slippage and local wash.

Soil material, rock fragments or both,moved by creep, slide,
or local wash and deposited at the base of & steop slope.

The feel of the sclil and the seme with which a lump can be
crushed by the fingers. Terws commonly used to desoribe con-
sistence are:
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Looge ~ Noncoherentj will not hold together in a mass.

Friable - When wolst, crushes easgily under gently pressure
between thumb and forefinger end can be pressed
together into a luwp.

Firm - When moist, orushed uwnder moderate pressure betwseen
thunb and forefinger, bub resieteance ig distincily
noticeable,

Plastlc - When wet, readily deformed by moderate pressure
bt can be pressed into a lumpy will form a "wire®
when rolled between thumb and forefinger.

Sticky - When web, adheres o other mabterial, and tends to
ghretch somewhat and pull apart, rather than to
pull free from other maberial.

Hard - When dry, moderately resistant io pressurej ocon be
broken with difficulty between thumb and forefinger.

Soft = When dry, treaks into powder or individual grains
under very siight pressure,

A coating or film, on the oubtwide of a soll aggregete or
magse It mpy consist of clegy, silt, oxides of iron ov
manganege, organic mabter, or other maberials.

Thickness of sell over a specifiied layer, generally a layer
that does not permit the growth of roots.

Clagaes ueged in this soll survey to indicate depth are the
following: Deep « 1 metre or more; modergbely deep = 50 om
to 1 metre; and shallow - less than 50 ome

The washing of soil from the moll swrface. It includes
waghing of & continwous thin layer feom the surface, known
as sheet ercslon, as well as the formwbtiom of small valleyn
known as gully erosion.

A& level of classificabion of ologely related soils
imnediately above the meries level. The solla of a family
sre weually very similar in thelr wmanagement chavacherisitics,

Doposited by joint action of mbreams end mea.

4 dense and britile pan, or lgyer, that owes ils hacdness
mainly to extreme densiby or compaciness rether than to
content of much clay or cementablon. Fragments that ave
removed ave friszble, bub the waterial in piaces isso denss
that roots cannot pemetrate 1t and weter moves through 1t
very slowly by following wertionl chennels and cleavage
planes,

A leyer of soll, approxzimately parallel %o the surface, that
hasg distinet characteristics,
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(1) seil contalning a relatively even mixture of sand and
8ilt and a somewhat smaller proportion of clay, generally a
degirable quality. Mey be subdivided into textural classes,
such as sandy loam, loam, silt loam, and clay loam.

(2) Specifically, soil material containing 7T to 27 percent
olay, 28 b0 50 percent silt, and less than 52 percent sand.

The units shown on moil maps. They may be mainly soil
series, phases of soll series, complexes of moil series,
or some other combination such as mixtures of goil series
and rock oubtorop.

Consisting of large, wiiform masses of cohemive goil, in
gome places with ill-defined and irregular breakage, esg in
gome of the fine~textured alluvial soils; structureless.

A small field that has been levelled with a bund capable of
retaining a shallow depth of wabter. Paddies sre used
principally for growing rice.

The guality of a soil that enables it to transmit air and
water, 'The following relative classes of moil permeability
used in this soil survey refer to estimaied rates of movee
ment of water in millimetres per hour through saturabed,
undisturbed cores under a 2.5 om head of water: Very slow-
less than 1 mm; slow — 1 40 5 mm; moderately slow - 5 o
15 mm; moderate — 15 to 50 mmy moderately rapid - 50 to
150 mmy rapid - more than 150 mm.

The degree of acidity or alkalinity of a soil, expressed in
pH velues, A soil that tests to pH 7.0 is precisely neutral
in reasction because it is neither acid nor alkaline. #&n
acid, or "sour®, soil is one thai gives an acid reaction

an alkaline soil ism one that is alkaline in reaction. In
words, the degrees of acidity or slkalinity are expressed
thuss

pH

Extremely 2010uoocanncsoonssnsembsanebelow 4o
Ve:t‘y %'hrongly acifliencvsocsscvvsoovs 4.5 to
Stl‘ongly 8Q0idescconcasconsosoconoono 591 o
Medivum acidssecessocceonssecosnansos 5«;6 Yo
Slightly a0ideessecorsosvcvcssosvsoa 6.1 to
Weubralosseosssvaeesconsvacoaacvoove 606 o
Mildly alkalin®cececovasvescosscovena ?a4 o
Mﬁd@r&tﬂly' alkalin@esscsonvocossceow 709 t0
S“i;r(mgly alkalinGeecevssssvoscanosan 8«5 to 990

Yery sirongly alkalinessecweraesecss Jol and higher

CO e =ed TN OWWJTNTE

A8 @ soil separate, individuel rock or mineral Tragments in
soile having diasmeters ranging from 0.05 to 2.0 millimelres
in diameter. Host sand geains consist of guarts, but sand
may be of any mineral composition. As 8 textural class,
goil material that iz 89 percent or more sand and not more
$han 10 percent clay.



Sulbe As a soil separate, individusl mineral pariicles in & soil
that range from the upper limit of clay (0,002 mm) in dig-
meter to the lower limit of very fine pand (0.05 mm). As
& textural class, smoll material that is 80 percent or more
gilt and lems than 12 percent clay.

Slopes Soil slope is measured by using a hand level and is ox—
pressed ag the perceni the wertical digtance {changs of
elevation) is of the horizontal distance. Slope classes
and terms used to describe them ave as followss

Slops Mapping
Percent Class Symbol
O -2 Nearly level A
2 w7 Gently aloping B
T =15 Sloping e
1530 HModerately ateep i
3060 Steep B
60 or more Very steep ¥
Solls The thin owber layer of the earth's orust which serves as a

medium foxr the growth of land planis.

Struoturs, Soils The arrangement of primary soil particles into compound
particles or clusters that ave separated from sdjoining
aggregates and have properities.unlike those of an egual mase
of unaggregated primary soil particles.

Torranes fn slluvial plain that has elevabion sbove the present {lood
X)l it

Texrbuwre, Boils The relstive propoviions of sand, 5ilt and olay in & soil
MBEE,

Water Table: The uvpper surface of ground waterj +the highest part of the

goll or wnderlying rock that is wholly sabturated with waber.
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Appendix 2

GUIDE TO MAPPING UNIT3

percent slopes, severely eroded.

Map Capability Paddy
Symbol Mapping Unit Unit Sult, Group
BoeB Bancheon silty clay loam, 2 to 7 Ile P2a0

percent slopes,
BoC2 Bancheon silty clay loam, 7 to 1§ Iile Plac
parcent slopem, eroded.
Bip Banggl clay loam, 2 to T percent ITYe Pac
slopes.
BiG Banggi cley loam, 7 to 15 percent ITTe Plac
glopes.
Bhe Banho loam, 7 to 15 percent slopes. Iile Plac
BhD Banho loam, 15 to 30 percent slopes. IVe Plao
BrE3 Bonggye wocky silty clay loam, 30 Vile
to 60 percent slopes, seversly eroded.
DeC Daegu rocky loam, 7 to 15 percent Vie
slopes. )
Dgle Daegu rocky loam, 7 t¢ 15 percent Vie
slopes, eroded.
Deb Daegu rocky loam, 15 to 30 percent Vie
glopes.
Dgb2 Daegu rocky loam, 15 to 30 percent Ve
slopes, eroded.
Dgh Daegu roecky loam, 30 to 60 percent Vile
slopes.
Dgkz Daegu rocky loam, 30 to 60 percent Vile
slopes, eroded.
- DMDR2 Daegu-Mudeung rocky complex, 15 to 30 Vie
percent slopes, eroded.
DMD3 Daegu~udeung rocky complex, 15 to 30 Vile
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Map Capability Paddy
Symbol Mapping Unit Unit Suit. Group
DMEZ Dasgu-Mudeung rocky complex, 30 to Vile
60 percent slopes, eroded.

DME3 Daegu-tudeung rocky complex, 30 to Vile
60 percent slopes, severely erocded.

DVE2 Daegu-Mudeung very rocky complex, Vile
30 to 60 percent slopes, eroded.

nace Daegu~Sirye complex, 7 to 15 per- Ve
cent mlopes, eroded.

TRD2 Dalcheon~Samgag rocky complex, 15 Vie
$0 30 percent slopes, eroded.

DRD3 Dalcheon~Bamgag rocky complex, 15 Vile
to 30 percent slopes, severely
eroded.

DREZ Dalcheon-Samgag rocky complex, 30 Vlie
to 60 percent slopes, eroded.

DRE3Z Dalcheon~Samgag rocky complex, 30 Vile
Yo 60 percent slopes, meverely eroded.

Jal2 Gaghwa cobbly loam, 7 to 15 percent IiTle Plao
slopes, eroded,

HbD2 Habin rocky loam, 15 to 30 percent Vie
slopesn, eroded,

HbE2 Habin roclky loam, 30 %o 60 percent Vie
slopen; eroded.

HgB Hogye gravelly loam, 2 to 7 percent 1is Pdabo
slopes.

Hn Honam silty clay loam, O 4o 2 percent Iliw Pl
glopes,

HG Honam-Geugrag complex, 0 4o 2 percent I1Tw Pl
glopes.

Hd Hwadong silty clay loam, O to 2 percent I P2o
slopes.

HAB Hwadong silty clay loam, 2 to 7 percent Ile P2ac

glopes.



15

Map Capabllity Paddy
Symbol Vapping Unit Unit Suit. Group
HBC Hwadong-Bancheon complex, 7 to 15 ITe Plac
percent glopes.

Hy Hwangryong sandy loam, O to 2 perceut Ive Pdbe
glopes.

Ih Ihyeon s8ilt losm, 0 o 2 percent slopes., I P2o

IwB Iweon stony sandy loam, 2 to T percent Iie Phabo
glopes.

IwC Iweon stony sandy loam, 7 to 15 percent IITe Pdabe
slopes.

JuwG Jangweon gravelly loam, T to 15 percent IVe Phabe
alopes.

Juh Jangweon gravelly loam, 15 o0 30 per- IVe Phac
cent slopes.

JHE Jengweon~dmdewng complex, 30 fo 60 per- Vie
cent and steeper smlopes.

MdD2 Mudeung rocky loam, 15 to 30 percent Vie
slopes, sroded.

MdD3 Mudeung rocky leoam, 15 to 30 percent Vie
slopes, meverely eroded.

Masz Mudeung rocky loam, 30 to 60 pércmm; Vie
slopes, eroded.

HaE3 Mudeung rocky loam, 30 to 60 pevcent Vile
slopes, severely eroded.

MME Mudewng-Hangsil stony complex, 30 to Vie
60 percent slopes, '

Wd Nagdong fine sandy loam, 0 t0 2 per— Iiis Pdabo
cent slopes.

Rs Riverwash, sandy.

- RC Riverwash, cobbly.

RL Roclk land,
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Map Capability Paddy
Symbol, Mapping Unit Unit Suit. Group
SmE2 Samgag rocky sandy loam, 30 to 60 Vie

percent slopes, eroded.
SmE3 Samgag rocky sandy loam, 30 to 60 Vile
percent slopes, seversly eroded.
SmiP4 Semgag rocky sandy loam, 30 to 60 Vile
percent and gleeper slopes, gullied,
SeEd Samgag soils, 30 to 60 percent Vile
slopes, gullied.
Sh Sinhewng loam, O to 2 percent slopes, Ilw Pl
SrB2 Sirye eilty clay loam, 2 to T per- ITe P2ac
cent slopes, eroded.
ToB Togye loamy coarse sand, 2 to 7 per- Ive Pabo
cent slopes.
ToG Togye loamy coarse sand, 7 to 15 IVs Pdabo
percent slopes.
ToD Togye loamy coarse sand, 15 %o 30 ive
percent slopes.
Tub Tuge ailty olay loam, 2 to 7 pere Ilw P2a
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