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This technical report is one of a series of reports prepared during

the course of the URnP/SF project identifisd on the title page. The
conclusions and recommendations given in the report are thome considered
appropriate at the time of its preparstion. They may be modified in the
light of further knowledge galned at subsequent stages of the project.

The desdgastions employed and the presenitabion of the material in

this document and its maps do not imply the expression of any opinlon
whatsoever on the part of the United Nations or the Food snd Agrioulturs
Ovgenipation of the United Fations concerning the legal or constitutlonal

statne of any counbry, territory or ses ayres, or concerning the
delimitation of frontiers.
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ABSTRACT

This report describes moil survey activities in Pyeongchang Gun, which were
part of the Korea Soil Survey conducted by the Govermment of Korea with the
agsistance of the United Nations Special Fund l/@ The entire area of the Gun
(146 300 hectares) was mapped in detail, including paddy lands, upland crop fields
and forest laendg. Together with the sccompanying map, which ism printed at s scale
of 1:250 000, the report presents an invenbory of soil and moil conditions in the
surveyed area. Individual soils are described and laboratory data for representative
profiles are given. The report includes soil descriptions and interpretations, and
provides data and recommendations for specific land resource analysis and plamning.

The bagic information about the soils is interpreted for application to the
various aspects of agriculiture in the area, including land use adjustment, reclamation
and development, increasing production, and the improvement and congervation of
lands according %o their capabilities. To show general land use potential the soils
of the area are placed in seven land capability clesses phowing limitations and
choices for practicel use. The soils in each capability class ave given, the
guitability end limitations for cultivated cropes and pasture are described, and
managenent practices reguired for higher ylelds are suggested. HWanagement of the
soils for paddy rice is discussed and the soils are placed in four paddy suitability
groups, indicabing progressively greater limitations in the use of the land for rice.

%/ The United Nations Specisl Pund and the Bxpewnded Programme of Technical Assigtance
were merged to form the United Nations Development Programme on 1 Jamary 1966,
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Grateful acknowledgement is made of the keen interest and full
gupport extended throughout the project toward the soll swrvey team
by the Minisbry of Agriculture and Forestry, the Government
Cooperating Agency and by counterpari staflf.
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Chapter 1

THTRODUCTION

The detailed soil survey described in this report began in October 1967 and was
completed in December 1968. It formed part of the Korean Soil Survey conducthed by
the Govermment of the Republic of Korea with the assisitance of the United Nations
Special Pund ;/. The Govermmen' Cooperating Agency was the Winietry of Agriculture
and Forestry. The executing agency for the United Nations Special Pund was the Food
and Agriculture Organiszation of the United Nations.

The purpose of the report ils to provide basic seil information required for the
development and management of the verious aspects of Korean agriculture, including
the reclemation and development of new lands Ffor settlement, the improvement and
congervation of lands according to their capabilities, the increasing of production,
and overall economic development through sppraisal of the soil rescurces.

For the Korea Soil Survey Project new research end new cartographic methods have
been used in detailed goil surveys, by FAO soil experts and $rained counterpart staff.
The counterpert personnel were trained in techniques of soil survey, characterization,
correlation, and classification by the FAQ soil scientists before perticipating in
the field moil survey work.

This report is an inventory of research findings, in maps and in writing, of
soil and goil conditioms in Pyeongchang Gun. It conbains imporitant informetion which
will assist the Gun personnel, landowners, and others in the wise use of the land,
whether it is for agriculture, feresiyy, urban development, building sites or
recresbional and other nonsgriculivural usea.

The report has been compiled by the following: Seong-Teng Ha and Charles E.
Downey. It is based on the work of:

Fleld Surveys Seong-Yang Ha
Byung-8oo Yoo
Jang-fee Loa
Sang-Cheon Oh
Suk-Jong Yoo
Gyung-Yang Park
Hee-Bog Shin
Jung-Dae Son
Jong-Yeong Lee
Moo-Teon Park

l/ The United Nations Specisl Pund and the Expanded Programme of Technical Asslgltance
were merged %o form the United Wationa Development Programme on 1 Jamuary 1966.



Supervision: Cheon-Soo Shin
John F. Derting

Correlation: Byeong-Jae Kim
John F. Derting
Charles E. Downey

The list of technical reports is as follows:

Technical Report 1. The Soils of Korea (with map at scale 1:1 000 000)
Technical Report 2. Soil Reconnaissance of Korea (with map at scale 1:250 000)
Technical Report 3. Soil Survey in Ulju Gun and Ulsan Si

Technical Report 4. Soil Survey in Gimhse CGun

Technical Report 5. Soil Survey in Dalseong Gun and Daegu Si

Technical Report 6. So0il Survey in Gwengsan Gun, Damyang Gun, and Gwangju Si
Technical Report 7. Soil Burvey in Sangju Gun

Technical Report 8. Soil Survey in Pyeongchang Gun, Gangweon Do

Technical Report 9. S0il Survey in Gimje CGun

Technical Report 10. Soil Survey in Buyeo Gun

Bach individual detailed Soil Survey Area Report (Reports 3 to 10) is
accompanied by a detailed soil map at scale 1:250 000.
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Shapter 2

GENERAL DESCRIPTION OF THE AREA

LOCATION

Pyeongchang Gun is in the southern part of Gengweon Do which is the northeasstern
part of the Republic. Its maximum width is 45 km and it ig 60 km long north to south.
The ares is bounded on the norith hy Myeongjn, Yangyang, and Hongcheon (uns, on the
east by Jeongseon Gun, on the south by Yeongweol Gun and on the west by Hoengsmeong
Gun., The total extent is approrimately 146 300 ha.

PHYSIOGRAPHY

The Pyeongchang Gun includes portions of steep mountains with heights of up o
1 500 m, and extending from northeast to northwest on the northern part of the Cun.
These parts include mountains, such as Mt. Odae (1 563 m), M. Gyebang (1 577 m),
Mt. Heungjeong (1L 276 m) and Mt. Taegi (1 266 m). The Taebaeg range extends from
north to south across the eastern part of the area. In the southwest mector, between
the two chains of mountaine, is & vast platesn table land named the Deegwalyeong
plain, wiith gentle to moderately steep slopes.

Granite is one of the most extensive geological materials, cccupying approxim-
ately 56 900 ha (39 percent) of the arvea. It meinly occurs in Jinbu and Dachwa
Myeons in the northcentral parts, end in places in Pyeongchang Myeon. The
mountainous regions end the plateaun land in the Dasgwalyeong are formed from this
gremite. MNuch of the upper part im weathered to saprolite, which ranges from 2 %o
10 or more metres in Weoljeong, Chahang, snd Songjeong soils. In the Gwanag msoils
it ig thin,

In general, mogt of the areas formed from this mabteriasl heve complex mlopes
ranging up to excessively steep, and have meny scattered blocks and debris of rocke
caused by eroglon and disintegration. Accordingly, orop cultivation ig limited to
gmall aress such as mountain footslopes and fans. As the wpland moils are high in
organic malter, they would be suited to crop production should the sitones and debris
be removed. Forestry products are meinly from pine, with some brosd-leaved trees
of various sorts. In aress where the land ig more than T00 m above mea level, it
is normally covered with shrubs.

Granite-gneiss rocke cover about 34 000 ha (23 percent) of the survey area,
ocourring in the very steep wmountaing, including such peaks as Mi. Odae, Mi. Gyebang,
and Mt. Heungjeong, vwhich heve the highest elevetions above the ses level. A few
peattered areas aye used for agriculiural purpomes, bub generslly productiviiy is too
low for forest, with only various bushes growing, duns to the shallow depih.

Limestone ccoupies about 21 900 ha (15 perceni), and ocours mainly in areas of
Miten and Pyeongchang Mysons in the southsenbral part, and between the three~fork
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road nsmed Bongrim and the gest of Tashwa Myeon. Host of the limestone is in high
mountaing, with excessively steep slopes. The solils there sre very shellow, and are
not well suited for upland crops cultivation or forewt crops. MNiscellaneous {trees
and shrubg grow in the higher areas.

Shale covers sbout 32 175 ha (22 percent) of the Gun, mainly in Cheongshimdae and
Tugbaegmajl, and in Geomun Ri, Jinby Myeon, on the eawmt. The solils of these sress are
of only limited muitability for foregt, including pines and shrubs. Some small
scattered mountalin footslopss are sulbted for upland crop cultivation.

Small areas of phyllite occur mainly in Awvmi Ri, in the central pert apd in
Daehwa Myeon, occupying aboui 720 ha (less than 1 percent) of the iotel survey area.

Parent Material

Pavent material is the unconsolidated masg from which moil develops. Soils in
the area developed principally from residuum thet westhered from underlying rocks,
with smaller areas from allavium deposited by waber.

The uwnderlying rocks are granite, grenite-gneiss, limestons and shale. Cranite
is most extensive, being distributed throughout the northeentral parts of the Gun.
ranite-gneiss ip slge exbensive; especially in the highest mountaing. The Chahang,
Gwanag, Songjeong, Odae and Weoljeong series developed in materials weathered from
granitic rocks. Limesitone ig exbensive in the soubhcentral part of the (un.
Important soila in 4this ares are in the Jangmreong and Pyeongchang series. The
Cheongeim wepries developed over shale.

In colluvial and local alluvial positions goil materials have moved from above
and accumilated, forming parent materisls for such series as Mui, Mitan, Sinbul and
Maji. Bach of thesge has some characteristics of the parent rock. For example, soils
from limesione are high in bepes and those from granite are low.

Alluvial soils formed on gtream floodplains and terraces are not as extensive in
Pyeongchang Gun sg elsewhers in Kores, but ave very imporitant 4o the agriculiures.

Bonryang eand Bubug are repressnieative series in recent alluvium, and the Bancheon
peries is on older herraces.

WATER SUPPLY

The wain streans that furnieh weter in the sres are the Odme and Pyoeongochang
rivers. The Odse, originabing from Ht. Odse, passes through Jinbu Myeon and flows
info the area of Yungseon Gun. The Pyeongohang originates from Mt. Gysbang and
Ht. Heungleong and flows into Yongweol Gun. These twe form the main upper courses of
the Han which passes through Seoul, the nation's capital. In the alluvial plains
along these twe main rivers are large irrigated paddy fields, mostly in Jinby,
Bongpyeong and Dashwa Myeons.

CLIMATE

The averages annusl temperature is 900¢ or lower in the high mountain arveas in the
northern portion of fthe Gun, and 120C or higher in the smouthern portion where
Pysongchang and Miten Hyeons are sested. The difference of average thewing dates
between the northern and southern sections rangss from 10 o 15 days.
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Seasonal changes showing the average dates of frosi, snowfall and freeging ave:

Firet killing frost 21 October
Lagt killing frost 1 May
Firat snowfall 24 Oclhober
Last gnowfall 16 April
Firet ice 21 October
Lagt ice 17 April

The ares has @ temperate climate, with cold, dry winters and werm, humid summers.
The average temperature and digtribuition of reinfall, by months, are indicated in

Table 1. The moils are moimt much of the time from May through September snd are
moderately dry much of the time from October until April.

At high elevations in the northern pert of the Gun, temperatures are much lower
than at lower elevations. The principal difference in soil formation which the
temperature difference has caused is in the sccumulation of organic matter. Soils
at high elevations such as the Odse and Chahang series have dark coloured surfaces
which are high in organic matter. As can be expected in a climate of this itype,
mogt of the soils are highly weathered, leached, strongly acid, and low in fertility.

Table 1

QENERAL WEATHER CONDITIONS (1967-1968)

Ayerage Arerage LAY Precipl— Bvaporas

Mon'h Jdeily o delly Merage  Fiotiba fion
January 6.0 14 .8 - 8.5 52 38.4
Fabruary 11.1 «19.5 w 6.9 8.8 38.9
March 14.1 -11.9 1.6 30.0 52,9
April 22.6 - 7.7 6.3 88.5 89.1
May 26,2 - 0.7 14.0 43.2 169.5
June 24.7 16.4 14.8 12%00 84..4
July 28.4 16.9 20.0 126.2 O4.3
August 29.8 14.9 22,3 124.0 98.9
Sephember 23.3 6,0 13.3 249.2 43.2
Qohober 18.2 o 2,9 8.1 62.4 TO3
Hovembear 15.2 . 13.6 Le3 136.9 46.0
Dacember 4.1 w@d oG - Q.0 8.7 29.8
Annwal 18.6 3.7 6.4 B4..7 T1.3

AGRI CULTURE

Small areas of goils along streams and in narrow valleys within the mouwniainous
areas are suitable for irrigated paddy cultivation. The sloping t? hilly aveas
among the mounteins are suited to potatoes and corn, the major agriculiural products
in the region. Hountain footslepes and platesuvs in tna‘highly slevated areas, are
mogtly suited to shori season vegetables, including redish and cabbage, and some



areas are cultivated to potaltoes for seed. Valley botbom goils and gently sloping
areas where there is protection againet southeasterly winds during summer seasons,

are of limited suitebility for fthe hop plant. In the vicinity of the Alpine Experiment
Station mome parte have been developed into pastures, meking this the livestock centrs
of the Gun. Remaining areas, including most of the Gun, are in woodland.



Chapter 3

HOW THE SURVEY WAS MADE

This survey was made to learn what kinds of soils are in Pyeongchang (fun, where
they are located, and how they can be used. The entire moil landscape was observed
including: steepness, length, and shape of slope; kinds of native plants of crops
growing on the soilj kinds of rock and other materials that are under the soils and
many other facte aboubt them.

Comparigons were made among the profiles situdied, and were compared with those
where other detailed solil surveys had been carried oubt. Soils were named snd
clapsified according to the clasgification system used in Korea and other couniries.

Soils that have profiles almost alike meke up a soil series. ALl of one series
have major horizons that are similar in thickness, arrengement, and other important
characteristics. Bach moil series is named for s town or other geographic feature
near the place where a soll of that series was first observed and wapped.

Bancheon and Mitan, for exemple, are the names of two soil series in Pyeongchang
Gun. These would have essentially the same characterisiics as the Bancheon and Miten
goils mepped in other sreas of Korea. Soiles of one series, however, can differ
somewhat in aslope or some other characterigiic that affects use. Some series very so
much in slope, degree of erosion, or some other features affecting wse, thai practical
suggestions about their management could not be made if they were shown on the soil
map ag one unit. Such smoil meries sre divided into mepping unite. The name of &
mapping unit indicates a feabure that affects management. For example, Hogye gravelly
loam, 0 to 2 perceni slopes, iz one of three phases of Hogye gravelly loam, a soll
type that is nearly level to sloping in this avea.

The soil mep in the back of this report was prepared from aerial photogrephs.
The aress shown on & soil map ave called mapping units. They define smoil
characterigtice in a greater detail than the soil series and provide information in
gufficient detail 4o be usefnl in management of farme and fields.

There are also mapped areas thal ave so rocky or so freguently worked by water
that they scarcely can be called soils. These are shown on the soil map like other
mapping units, but ave given descripibive names, such as riverwash, cobbly, and rocky
land. They are called land types rather than solls.
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Chapter 4

DESCRIPTION OF THE GENERAL S0IL MAP

INTRODUCTION

The general soil map (Map 2) shows the soil associations in the survey area. A
moil asmociation ie & landscape that has = digtincitive proportional pettern of smoils.
I+ normally consists of one or more major soils and at least one minor soil, and is
named for the major soils. The moils in one association may occur in another, bub
in a different pattern.

This map is not sultable for planming the menagement of a farm or field, because
the soils in any one assoclation ordinerily differ in slope, depth, stoniness,
drainage, and other characteristics that affect mansgement.

The seven soil associations in Pysongchang Gun are described, and some general
information ls given, on the development and use of the area. Detailed information

about soils and land types in each poil associabion ig given in the section ‘Descrip-
tion of thayaoila',

ODAE-WEOLSEONG ASSOCLATION

Steep and very steep, dark coloured soils

This essociation, mainly in the centre, north, and west, includes the highest
land in the Gun. A% high elevations the low temperatures and grass vegebtation have
ceused dark coloured surface molls with high organic matter content to form. The
Weoljeong have cosrse sendy loam surface layers over o thick layer of granite and
granite~-gneise saprolite of the same texture. The Odae have mimilar suwrfaces bubl are
underlain by hard rock within 50 cm. They are the most extensive in upper mounbain
creats covering about 50 percent of +the area. The Weoljeong srve mainly on the
mountain gides and are sbout 40 percent. Minor sells, mainly of the Sinbul, Chehang,
and Mul eeries, in the emall valleysm, are the remaining 10 percent.

Porestery de the principal land industry but some of the grassy aveas covld

produce some grasing. The development of forest remources by sound woodland
management practices will sdd o productiviiy.

SUNBUL-MUL ASSOCIATTION

Sloping to stesp, derk coloured, deep, lowmy solls

This association is in the narvow velldéys snd alluvial fans of the small
streams. The seils are developed in colluvial meterials from edjscent mountain
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slopes. The Sinbul end Mui soils are sbout 75 and 15 percent regpeciively of the
association. The Sinbul are very bonldery or stony loam or sandy loam with dark
coloured surfaces. The Mui have fewer mbones Than the Ginbul, ‘tut resemble them in
mnogt other respects. Nitan and Pysongsan soils occur in limesione areas. These soils
are algo similar to both except in having newtral to alksline reactions and light
coloured surfaces. Other minor series include the Gaghwa and Ungyo.

Almost all of this ammociation has been cleared and sbout 80 percent cultivated
to crops, including radish and cabbage. Much corn is grown on the Mitan and Pyeongan
which have lower elevations than the Sinbul and Mui. Some corn is grown on the latter
two which are on much higher elevations, having a cooler climate and & shorter growing
seagson. Hope are an important crop in the higher elevations, but most cultivation and
planting is done by hand, the use of machinery not being practical in these stony,
cobbly, and gravelly soils.

CHEOWUGSIM ASSOCTATION

Steep and very steep, moderatelv deep, somewhat dark coloured soils

This association is in the southern part of the Gun near the Gun boundary.
Cheongsim goils dominate here, covering about 80 percent of the area. A4 typical
Cheongsim soil is loam or silt loam, with many soft shele gravel pieces and cobbles,
and underlain by almost solid shale at 50 to 100 cm. The minor soils, mainly Sinbul
and Mui, are in the very small valleys. They make up the remaining 20 percent of the
ares.

Some areas may produce grazing, but generally best returns will come from well
managed woodlend.

HOGYE~-BONRTANG ASSOCLATION

Nearly level to sloping, mainly well drained alluviel plain goils

Thie sasociation is the alluvial solls in the valleye of the larger stresmg.
Hogye are most exbensive, being about 60 percenit. They are very grovelly loam with
thick dark surface layers. Bomryang soils make up about 20 percent of this moil area,
and are sandy loam and fine sandy losm over mand. HMinor soils include Maji, Anmi,
and Subug. The Maji and Annd are similsr to the Hogys, bub differ in resction and
colour.

The Subug are peorly drained and are planted only to rice. On the rest of the

goils rice, corn, and many vegetable orops are grown. Improved mavsgement including
liming and fertilization is needed to ilncresse crop ylelds.

JANGSBONG-MITAN ASS0CTATION

Sloping to steep, shallow to deep, wravelly to rocky neutral %o alkaline soils

This sssocistion is mainly in the soulh slong the Pyeongchang river and in ty@
exbreme southeast. Jangmeong, & shteep, to very siteep, shallow rocky selil, is dominant,
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covering sbout 70 percent of the association. It is mainly on the upper slopes and
crests of the mountains. Pyeongchang soils cover about 15 percent and occupy the
lower convex slopes. They arve deep soils that are moderately steep or steep with
meny rocky areas. MNitan soils ave about 10 percent of the association, and are
moderately steep. They are not rocky, but conbein much gravel and many cobbles. The
Pyeongan solls cover about 5 perceni, being sloping to moderately steep, deep soils
with some gravel and cobbles.

Most of the Jangseong are in woodland, and the Pyeongchang, Miten, and Pyeongan
soils are plambted to many kinde of crops. They are well suited, but soil erosion

is & severe Or very severs problem. High yields of grass and legume forsge crops are
possible on this productive land.

BANCHEON-GAGHWA ASSOCIATION

Gently sloping %o steep, well drained clavev soils

The extent of this sssociation is small, cccurring mainly as small arveas in the
larger river vallsys. The Bancheon solls are on dissected terraces snd cover about
60 percent. The Gaghwa, about 30 percent, are on foolslope posmitions, developed in
cobbly cley loam colluvium. Minor soils comprise the remaining 10 percent.

Broept for strongly sloping aveas, almost everywhere hag been clesred and planted
to a wide variety of crops. Soil erosion is a problem, while much lime and other
Tertilizers are needed to obtain meximum production. However, though small, this land
is important fto the agricultural production of the Cun.

CHAHANCG-WEOLJEONG ASSOCLATION

Sloping %o steep, dark coloured loamy, well drained soils

This essociation is on the smoothly rolling high plain arvound the village of
Hoenggye and the Alpine Experiment Station, where the Chahang soils make up about
80 percent of it. They have dark coloured losm surface layers over yellowish brown
and strong brown clay loam subsoils. The Weonljeong soils cover about 15 percent,
snd have dark coloured sandy loam smurface over coarse sandy loam substrata.

About 80 percent, mostly of Cheahang soils, is cultivated, while about 10 percent
ig in pesture, avd fthe remgining 10 percent in woodland, mainly small trees. Corn,
potatoes, radish, cabbage, and other vegeteble crops are grown. The growing season
is usually too short for corn to mature and it is used for silage. Orass and legune
pagtures will produce moderate yields if limed, fertilized, and well managed.
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Chapter 5

DESCRIPTION OF SOILS

INTRODUCTION

In this section is described the soil series and mapping units of Pyeongchang
Gun. The soil series is given first, and then the mapping units of the series.
Following the name of esach mapping unit there is a gymbol in perenitheses. Thig
identifies the mapping unit on the deteiled soil map. To get full informsiion on
any one unit,it iz best to first read the degeripition of the geries which deseribes
the general concept of a soil and then ithe description of the mapping unit, which
gives more detailed information about the area mapped.

Additional information aboul the use of the mapping uwnits can be found in the

discussion of Capability Unit and Paddy Suitability Groups. Table 3 lists these
groupings for each soil.

Clagsification of Soils

Soils are clagsified so that we may more eagily remember their significant
characteristics. Classification enables us o sssemble knowledgs about the solls, to
use their relationships to one another and to the whole envirorment, and to develop
principles that help us understand their behaviour and thelr response o manipulation.
First through classification, and then {hrough the use of soil maps, we can apply our
knowledge of soills to gpecific fields and other fracts of land.

Thug in clessification, soils are placed in narrow celegories that are umed in
detailed surveys so that knowledge aboub them can be organized and applied in managing
farms, fields, and woodland; in developing rural areas; in engineering work; and in
many other ways. They are placed in broad clasmes to facilitate study and comparison
in large arveas such as countries, and for international study.

Additional information about the classification of soils is glven in "The Soils
of Korea', Technicel Report 1 of the Korea Soil Survey Project, FAO, Rome. Table 2
gives the classification of the present and older system.

AWMI SERLES

The Anmi servies, conmisting of deep, well drained seils in nearly level to sloping
small valleye and alluvial fens, is a member of the fine loamy family of Dysiric
Fluventic Eutrochrepts, having developed in material eroded from the Jangseong, Mitan,
Pyeongen, and Pyeongchang soils. The Anmi are often in the same valleys as the Hogye,
Maji, and Bonryang soils. MNost areas are in the southern part of the Gun.



S0IL SERIES CLASSIFIED ACCORDING TO THE CURRERT

o 1@ e

Table 2

AND PREVIOUS SYSTEMS OF CLASSIFICATION

Current Classification

1938 Claggification

Series
Family Subgroup Order Great Soll Group
Armi Fine loamy Dyetric Fluveniic Inceptisocls Alluvial soils
Eutrochrepts

Bancheon Fine claysy Typic Hapludalfsg Alfigols Red~Yellow Podzolic
soils

Bonryang Coarsge loamy Typic Udifluvenis Entisols Aliuvisl soils

over sandy

Chahang Fine loamy Typic Haplumbrepts Inceptisocls Acid Brown Forest
soils

Cheongsim Fine loamy Typic Dystrochrepis Inceptisols Acid Brown Forest
soils

Gaghus Fine clayey Typic Hapludults Ultisols Red--Yellow Podszelic
goils

(wanag Loamy skeletal Lithic Udorthents Entisols Lithosols

Hogye Loamy skeletal Fluventioc Haspludells  Hollisgols Aluvial soile

Bwangryong  Sandy skelebtal  Typic Udipsasmments Entigols Alluvial s=oils

Incg Coarse loamy Fluventic Hepludolls  HMolligols Aluvial soils

Jangssong Fine loamy Lithic Udorthents Entisols Lithosols

Jungdong Coarse loamy Typic Wifluvents Entigols Alluvial soils

Haji Loamy skeletal Fluventic Hapludolls  Hollisols Alluvigl socils

Hitan Clayey skeletal Dyeiric Bubrochrepts  Incepiisols Regosols

il Goarse loamy Umbric Dygbrochrepts  Inceptisols Regosols

Cdas Coarass loamy Lithic Haplumbrepts Rankers

Inceptisols




- 12

Table 2 (Cont'd)

Current Classification

1938 Classification

Series
Family Subgroup Order Great Soil CGroup
Ossan Loamy skelebsl  Typic Dysirochrepis Incepiisols Lithosols
Pyeongan Fine clayey Typic Hspludalfs AlTisols Red~Yellow Podzolic
soils
Pyeongchang Very fine clayey Typic Hapludalfs Afisols Red-Tellow Podgolic
) s8oils
Sinbul Loamy skeletal Typic Haplumbrepts Inceptigols Acid Brown Forsst
soils
Songjeong Fine loamy Typic Hapludulis Ultisols Red-Yellow Podgzolic
golls
Subug Goarse loamy Fluventic Haplaguenis Entisols Low-Humic Glsy
over sandy Alluvial =moils
gkeletal
Ungyo Fins clayey Humic Hapludulis Ultisols Red-Yellow Podgolic
soils
Yangsan Fine clayey Homic Hepludulis TUltisols Red-Yellow Podzolic
soils
¥eoljeong  Coarse loamy Pypic Heplumbrepis Incepiisols Lithosmols
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A typical profile follows.

Ap--0Q to 20 cmj dark gray (5Y’4/1) loams; few coarse and
medium, prominent, reddish brown (S5YR 4/4) mottles;
masgive; friable, sbicky, and plastics; many, fine rice
roots; clear, smooth boundary; pH 6.5.

Bl—20 %o 30 cm; browm to dark brown (7.5IR 4/23 gilty
clay loam; many, fine, distinct black (10YR 2/1 ¥Mn
motiles; weak, fine %o medium subangular blocky siructure;
firm, sticky, and plasticy few, fine pores; few, fine
rice rooteg) clear, smooth boundarys; pH 7.0.

B2—-30 to 60 cmy dark reddish brown (51R 3/4) gravelly
silty clay loam; few, fine, prominent light gray (101R 6/1)
mottles; moderate medium and fine subangular blocky
structure; firm, sticky, and plasbic; few, fine pores and
few coarse worm hole and castsy none roois; diffuse smooth
boundarys; pH 7.0,

B3-=60 to 130+ cms dark brown (7.5TR 3/2) gravelly silty
clay loam; moderats, medium and coarse subangular blocky
atructure; firm, sticky, and plastic; few, fine pores and
few, coarse worm hole and cast; pH 6.5.

The surface colour is commonly brown, dark brown, or dark yellowish browm ezcept
in paddy where it is dark grayish brown with strong brown or reddish browm mottles.
The substratum colour is reddish brown, dark reddish brown, brown, or dark brown.

Its textures are gravelly or nongrevelly loam, silt loam, clay loam, or silly clay
loam. The gravel and cobble content ranges from 2 o 25 percent, and is most common
in the lower horigons. The depth to bed rock ranges from 5 o 50 m.

Theme goils, medium in organic matter content, are high in natural fertility,
and neutral to mildly slkeline. They have high available moisture capacity. The
cation exchange capacity is high, base saburation is medium {o high, and permeability
is moderats.

A wide range of cropas grow and the land responds well to good management
including complete fertilization.

Anmi Loam, O %o 2 Percent Slopes (4m)

Mowt mapped sreas have a profile similar to that typical with some fracts being
included of patches that have o 8ilt losm or cley loam surface layer, a few small

places with slopes ranging from 2 to T percent, small tracts with coarse sandy losm
textures, and pome moils with a high gravel content.

The plowgh layer can be kept in good tilth end can be worked within a medium
range of moisture conbent withouwt clodding. Runoff is very slow. Corn, barley,
sesame, radish, soybean, potate, cabbage, red pepper, and rice are cultivabed.
Except for an occasional overflow that drains quickly eway there are few probleme
that limit use. High retes of Tertiligation will promote high yields.

Capability unit 1.
Rice suitebllity group P2c.
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Anmi Loam, 2 to 7 Percent Slopes (AmB)

Most areas have a profile as described for the series. Bub, in areas mapped as
this moil are included patches that have silt loam or clay loam surface layer, small
places with lesser or greater slopes, small tracts of gravelly soils, and smell tracts
with dark coloured surfaces. FRunoff is moderate. This soil is planted 4o crops, wmuch
ag corn, barley, radish, potato, cabbage, and rice. Sheet erosion is a minor concern
but erosmion by sireams traversing the areas, a moderate problem. Egtablishing good
god on the banks of these gtreams would help control this.

Capability wnit Ile.
Rice suitability group P2ac.

Avmi Loam, T %o 15 Percent Slopes (&mC)

In areas mapped as this soil are included patches that have silt loam or clay
loam purface layevs, small areas with lesser slopes, small tracte of gravelly soils
mainly in the upper regions, and small areas with dark surfaces. Radigh, potato,
barley, cabbage, and in some areas rice, are representaltive of crops cultivated.

Erosion is a severe problem. In addition to sheet erosion, streams from adjacent
higher land fraverse it and tend to cut gullies. Hsiablishment of sod on the banks
will reduce that effect.

Capability wnit Ilfe.
Rice suitability group Plac.

BANCHEON SERLES

The Bancheon series, consisting of well drained, deep, yellowish red soils on
gently sloping to moderately steep terraces, is a member of the fine clayey family
of Typic Hapludalfs. This series, developed in old alluvial materials on dissected
terraces or benches, is found mostly in the southern part of the Gun.

A typical profile followa.

Ap=0 b0 10 cmy brown to dark browm (LOTR 4/3) friable
silty clay loam; modersie, fine granvlar structure; aticky
and plasiics clear, smooth boundary; pH 5.5.

B2Lt—10 %o 30 cm; yellowish red (5YR 5/6) silty clayj
moderate, medium granular struchurej friable, shicky, and
plastic; gradusl, smooth boundaryj pH 5.5.

B22%—30 o 75 cm; yellowish red (5YR 5/6) silty clay;
moderate, coarse subsngular blocky gtructure with thin
discontinuovs clay cubans of same colourg moderate, medium
gubangular blocky structure; firm, sticky, and plastics
tree poots occur throughout the horizon; consistence
becomes more Tirm with depth; gradual, smooth boundary;

pH 5.5.

B23t-—T5 0 100 cm; yellowish red (5YR 5/6) siliy clay;
gtrong, medium and fine subangular and some angular blocky
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gtructure; thin, continuous clay culans; slightly more
red in colour; black mangenese coabtings in major cracks
and on most peds; crushed colour yellowish red; gradual,
smooth boundarys pH 5.5.

B2At=-100 to 130 omi yellowish red silly clay; strong,
mediun and fine subangular blocky and some anguler blocky
gtructure: thin continnous clay cutans; thin discontinuous
black iron or manganese coatings on peds.

The surface layer is brown o dark brown silty clay loam, and where eroded is
yellowish red silty clay. The plough layer, generally thin, is gravelly or cobbly in
some places. The B horizon is yellowish red to red gilty clay to clay and silty clay
loam. The areas that have been used for peddy rice have gray mobtles in the upper
horizong. The subsirata are often gravelly or cobbly. Depth bto bedrock ranges from
1 to 10 m.

These goils are high in nabtural fertility, low to medium in organic matter
content, and medium to strongly acid. They have high avallable moisture capacities.
Both cation exchange capacity and base saburation are high. A wide range of crops,
including barley, sre grown.

Bancheon Silty Clay Loam, 2 to 7 Percent Slopes (BcB)

Thism soil, on gently sloping terraces, usuvally has a profile similar %o that
typical. Some small areas with greaber slopes are included. A wide range of crops
are puited and irrigation water for the production of rice is available in a few
areas. These produce high yields when well fertilized and menaged.

All land is used for crops such as corn, potato, cabbage, barley, sesame, radish,
goybean, and red pepper. Erosion is s moderate problem when regularly planted to
theme annual crops, but conitour culitivation and grassed wabterways help its conirol.

Capability wnit Ile.

Paddy suitability group P2ac.

Bancheon Hilty Clay Loam, 7 to 1% Percent Blopes, Broded (Beoz2)

This msoll ig on sloping aress snd has hed the surface leyer washed off in places.
Most sreas, however, have profiles mimiler to that described for the series except
for the eroded areas, which have yellowish red sility clay or silty olsy loam surface
layers. With +his soil ars included small dracts with lesser and grester slopes.

Barley, soybeans, corn, pobatoss, and other vegebtable crops arve sulted, and
paddy rice can be grown Lf weber is svallable. BErosion ig s problem when awmnual
crops are regularly grown, but bench terraces snd conbour cultivetion ave effective
meang of controlling it. UOrassed waterways will prevent erosion in the drainageways.

Capability wndt 1ITe.
Woodland suitability group Plac.
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Bancheon Silty Clay Loam, 15 %o 30 Percent Slopes, Ercded (BcD2)

Hogt areas have profiles similar fto that typical, except for the surface layer,
which is yellowish red silty clay or eilty cley loam. Small sreas with lesser or
greater slopes-are included. Erosgion is a problem when the land is ploughed and planted
to anmal crops, bul bench terraces and contour cultivabion are effective means for
its control. Grassed waterways consitructed in the drainagewsys will prevent gullying.
fbout 80 percent has been cleaved for cultivation, with the remaining 20 percent still
in pine forest. Culiivalted crope congigt of corn; potatoes, and radish.

Capability wnilt IVe.
Hoodland guitability groups Plac.

BONRYANWG SERIES

The smeries, consisting of well drained, deep soils developed in recent alluvium
on nearly level alluvial pleing, is commonly associsted with the Jungdong series, and
is a member of the coarse lowmy nonacid family of Typic Udifluvenis.

A typical profile follows.

Aple—0 %0 12 cmj dark grayish brown (2.5Y 4/2) sandy loam;
fow, fine o medium, distinet dark yellowish brown (10TR 4/4)
mottles; massive; friable, slightly sticky, and slightly
plagtic: common, fine white and yellow mica flakes; clear,
amooth boundarys pH 5.5.

0112 o 19 cms derk gray to very dark greay (5¢ 3/1w4/l)
sendy loam; common, medium o coarse prominent strong
brown (7.5TR 5/8) mottles; massive; slightly sticky and
slightly plastic; abrupt, smooth boundary; pH 5.5.

0219 %o 27 omy dark grey (5Y 4/1) sandy loam; many, fine
to medium prominent mottles of dark brown (7.5YR 4/4) and
few, fine manganese mottles; weak, fine platy; glightly
glticky and slightly plastic; few, fine mica; abrupt, smooth
boundary; pH 6.4.

03—27 %o 70 cmy dark yellowish brown (LOYR 4/4) sand;
gtructureless, single graing few, fine mica; diffuse,
amooth bowndary .

G700 180+ cmy yellowish brown {1ovR 5/4) sand;
gtructureless, mingle grain; nonsticky and nonplastic; pH 6.5.

The gurface leyer is generally dark brown to brown, but in rice paddy ranges
from grayish brown to dark grayish brown, and has mottles of dark yellowish_brown to
strong brown. The upper horizon ranges from fine sandy loam to aandy loam in texture,
and from 25 to 80 cm in thickness. The lower horizon is dark yellowish browm ov
yellowish brown sand or loany sand. Depth to the bedrock ranges from 5 to 50 m.

The Bonryang differ from the Junglong soils in having cowrse texture throughout
the profile but mainly in lower hordsong.



- 18

These soils are neutral o strongly acid, moderate in organic matter, and high
in natural fertility. Available moisture capacity is woderate to low, and permeability
ig moderately rapid to rapid. Cation exchange capacity is medium and base saturation
high.

A1 arveas are in cultivalted crops, mainly rice.

5.4.1 Bonryane Sendy Loam, 0 %o 2 Percent Slopes (Bo)

Mogt aress have & profile similar to that bypleoal, but some trects with loam
surface layers were included, as were small sress of thick loamy soile, and soils
with loamy send or sand tewtures throughout.

Because of high water losses due to rapid permeability, it iz usually thought
poorly suited for rice production. However, as there is ample water available nearby
rice culdivation predominates. Losses of plant nubrients with the wabter are high and
more than the usual amounts of fertiliser are reguired for high yields. Barley,
wheat, corn, cabbage, potetoes snd similar crops, also grow well.

Capability wnlt Ils.
Paddy land sultability group Plac.

5.5  CHAHANG SERIES

The series, consisting of sloping o steep, well drained, deep, dark coloured
goils on elevabions above 800 m, iz & member of the fine loamy family of Typic
Haplumbrepts. This Chaheng, developed in materials weathered from granite and
granite-gneiss, ig commonly associabed with Weoljeong, Mui, Odse, and Ungyo solls.
Mogt of these sre located in the northern part of the Gun.

A typieal profile Follows.

Ap-=0 to 20 om; dark brown {(10YR 3/3) loam; moderate, fine
to medium gravular; frisble, slightly sticly, and slightly
plasticy few, fine to medium grass rootsy abruphd, smooth
boundary .

Blew20 to 35 omy yellowish brown (EQYR ﬁf%) gilty clay
loams weak, medium to coarse subangular blocky; friable,
gticky, and plastic: few, fine discontinuous pores; cleap,
amooth boundary.

B2—35 to 70 emj strong brown (7.5YR 5/6) silty clay loam;
moderate, fins bto medium subangular blockys firm, eticky,
and plagtics common, Tine o medium, discowbinuous poresy
few, guartz graing few, fine yellow mica; clesr, smooth
boundary .

B3—~T70 to 140+ cm; yellowish brown (10YR 5/6) silty clay
loams messive; slightly sticky and slightly plastiocs
comnon grit.

The A horigons are dark brown friable clay loam 20 to 30 om thick. The subsoil
is strong brown or yellowlsh ved silt loam, silty clay loam, or clay loam with wesk
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subangular blocky structure, and in some places thin patchy cubens. Depth of the
dark coloured upper horizon ranges from 25 om o 50 om.

Except for their dark coloured surfaces and smaller clay content, they resemble

the Songjeong. The Weoljeong have a similar dark surface but have coarse sandy loam
textures throughout the profile.

The depth %o bed rock ranges from 2 to 4 m, but everages about 3 m. Organic
matter content is high, natural fertility moderate and the soils sirongly acid. They
have moderate to high available water capacities, while cation ezchange capacity is
high but base saturation low. All of the areas were originally in forest, but
recently about 80 percent has been cleared and cultivated to nonirrigated crops. The
remaining 20 percent has the original cover of pine trees and some shrubs.

Chahang Loam, 7 1o 15 Percent Slopes (Che)

Most arveas have profiles similar to that typical for the series. But, in areas
mapped as this soil are included patches having a clay loam or sandy loam surface
layer, small areas with slopes ranging from 15 to 30 percent, and small areas with
cobbles and stones in the profile.

The plough layer is easily kept in good tilth and can be worked without crusting
through a medium range of moigture content. Runoff ig medium. OCultivated crops
such as corn, potato, radish, and cabbage predominate, bul erosion is a severe problem
when the goil is used in this way. However, graded terraces and grassed waterways
will give effective control. The growing of peremnial grass and legume forage crops
will alse help, and improve too, the soll. Much lime and fertilizers are needed for
best crop yields.

Capability uwnit Ille.

Chahang Loam, 15 to 30 Percemt Slopeg (ChD)

Mowt mepped areas have a profile similsr fo that typical for the series. But,
patches that have a sandy loam or clay loam surface layer, small arveas with some
lesser slopes, and few small sress with greater slopes, are included, se are small
tracte of soils with some cobbles and stones. Hunoff is rapid.

cultivated crops, such as corn, potato, and radish predominate, with some arsas
of grassland or forest., Erosion, a very severe problem when the goil is cropped
annmually, can be protectbed by perennisl hay and pasture, and as it is too gteep for
the construchion of graded terraces bench terraces may also be an effective measure.
However, sfter construction most of the dark surface soil is buried under other aoll
and lost, with a consequent drop in productive capacily. gtrip cropping (the growing
of sxnusl crops and peremnisl forage crops in narrow sirips op bands on the contour)
ig another effective mesne of soil wbtilipstion with only minimal erosion losses.

GCapability unit IVe.

Chahang Loam, 30 to 60 Percent Slopes (ChE)

Most of the soil has a profile similar to that typical for the series. But,
included are patches that have a sandy loam to clay loam gurface layer, small areas
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with lesser slopes, small tracts of gravelly and gtony soils, and soils with coarse
gandy loam textures. All of the areas were originally in forest, but recently about
20 percent of the area has been clearsd. It is too steep for planting to annual crops,
but some grazing could be obitained if properly managed.

Capability unit Vie.

CHEONGSIM SERLES

The Cheongsim series, consisting of somewhat excessively drained, moderately
deep, dark coloured soils on steep to very steep mountainous areas, is a member of
the fine loamy family of Typic Dystrochreptz. The series, developed in maberial
that weathered from shale and sandebone, is commonly ssscclated with the Weol jeong
and the Odae soils.

A typical profile follows,

M0 to 15 om; very dark brown (10TR 2/2) gravelly silt
loam; strong, fine and medium granular; very friable; gravel
ig mostly fine angular silt stone and sandstone; clear, wavy
boundarys; pH 5.0.

Bl—15 to 50 cmj reddish brown (5YR 4/4) friasble, very
gravelly and stony loamj moderate, very fine, fine and some
medium granular; many pores; wmany, Tine oak free and wild
grage roote; gradual, wavy boundary; pH 5.5.

B2--50 to 80 cm; reddish brown (5YR 4/3) friable, gravelly
silt loam; weak coarse blocky structure, breaking to fine
and medium gramular; gravel is fine texbtured sandstone
which can be cut with spade with difficulty; few roota.

The surface layer ranges from brown o dark brown or very dark brown, and from
loam to clay loam. Rock outerops are common. The subsitrabte are massive shale and
sandstone, and the depith to bedrock ranges from 50 to 100 cm.

These goils resemble the Dasgu am mapped in other areas but are deeper to bedrock.
They are high in organic matter, low in natural fertility and sgtrongly acid, having
low to medium available moisture capacities. Cation exchange capacity is low to
medium and base saturation is low excepd in surface horizons.

The native trees on this soll were oak, pine, and shrubs. Some land has grasses
growing on it.

Cheongsim Stony Silt Loam, 30 to 60 Percent Slopes (CsE)

Generally the profiles are similar fo that desoribed for the series. However,
about 15 to 40 percent of the mapped ares is rock outorop or stones.

On convex slopes, and adjacent to rock oubcrops the soil is more shallow than
the typical profile, and some small tracts heve sglopes steeper than 60 percent. Other
inclusions are small areas of deep and shallow soile with coarse sandy loam texturse.



5.6.2

w 21

Runof'f is rapid. Forest is general with some parts growing wild grasges. If
properly managed low to moderate yields of grass could be obhbained. Inproved
management would incresse woodland yields.

Capability unit Vie.

Cheongminm Rocky Silt Loam, 60 to 100 Percent Slopes (CrF)

Most areas have profiles gimilar to that typical.

About 20 to 50 percent of fhe mapped areas is rock outcrops, mainly on the ridge
tope and the sieeper slopes. Usnally the soile adjacent to them are more shallow

than the typical profile, but some small patches have deep or shallow soils with
coarae pandy loam Tewtures.

Foregt, including pine, osk, and shrubs, predominates with some areas in wild
grass. Except for some woodland products there is little potential for development.

Capability unit ViIe.

GACHWA SERIES

The meries, consisting of well drained, deep, yellowish red to strong brown
goils on sloping to steep colluvial slopes, are members of the fine clayey family of
Typic Hepludulte, and developed in colluvial material eroded from soils derived from
granite, snd granite-gneiss.

A typical profile follows.

Ap—=0 to 20 cmj brown fo dark brown (1O0YR 4/3) cobbly

gilty clay loam:; weak, fine granular; sticky and plasticy
comnor, fine and medium corn roobs; abrupt, smooth boundary;
pH 5.5.

B21%-—20 0 33 om; strong brown (7.5TR 5/6) cobbly or
gravelly s8ilty clay; moderate, fine to medium subangular
blockys; firm, sticky, and plasticy patchy thin clay cutans;
few, fine tubular pores; few, fine corn roots; diffuse,
gmooth boundarys pH 5.3,

B22t-—33 to 100 em; yellowish red (5YR 5/6) cobbly or
gravelly clay; strong, medium to fine subangular blockys;
very sticky and very plastic; broken moderate thick reddish
brown (5YR 4/4) clay cutans; few, fine tubular pores; few,
coarse earth worm holes and casty pH 5.0.

(el Q04 om3 cobbly to slony clay loamy about 90 percent
cobbles and stones.

The surfece layer is cobbly silty clay loam, clay loam, s8ilt loam or loam; the
colour ranges from brown to dark brown. The subsoil isg sirong brown to yellowish
red, firm, gravelly to cobbly silty clay loam %o silty clay. The gravel and cobble
content ranges from 5 to 15 percent, snd depth to bedrock from 2 to 5 m, averaging
about 3 m.
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Gaghwa soils ars low in natural fertility, medium in organic matter comtent, and
medium to strongly acid. They have high available molsture capacities. OCation
exchange capacity is high and base saturation low., This series resembles the Ungyo,
vut differs in having & more light colouwred suwrface layer.

Most of this soil is used for crops, bub smaell areas of sitesp slopes are in
forest. TYields ave favourable for corn, potato, redish, and cabbage.

Gaghwa Cobbly 8ilty Clay Loam, 7 to 1% Percent Slopes b )

Most areas have p profile similar to that typical, bul may have somewhat less
gravel and cobbles.

Some patches of soils with dark colouwred surfaces and small areas of slony
goile are included and meke up less than 15 percent of the unit. These soils are
medivm in orgenic matber cowmbent and low in netupal fertility. Available water
capacity is high, and permeability moderately slow. Crops, such as corn, potato,
radish and sometimes cabbage grow well. The main mansgement problem is erosion, but
terraces with grassed waterways will aid itse combrol. When perennial hay and pasiure
crops are grown, this problem is elight.

Capability wodt Tile.
Paddy suitebility unit Plac.

Guehwe Cobbly Siltv Clay Loam, 15 o 30 Percent Slopes {(GuD)

Mowt areas of this soil have a profile much like thal typical.

Small aress with lesser slopes and some with grester slopes, small tracts of
soils with derk coloured surfaces, and o few smell places of smbony soils, are included.

About TO percent has been cleared of forest while the remaining 30 percent
congigts mainly of pine trees. The cultivated crops arve corn, potato, and radish.
Brosion is 2 severe problem when annual cropsg are regulsrly planted, but grass and
legume am an alternative will successfully help to counteract this.

Capability wnit Ve,
Paddy land suitability group Pdac.

Gaghwa Cobbly Silty Clay Loam, 30 o 60 Percent Slopes (GLE)

Most aveas have profiles like thet typical, with some areas having more gravel
and cobbles, Small stony areas, sowe surfaces that sve dark coloured, and small
tractes with slopes gresater then 15 percent, are included.

Runoff is generally very rapid. About 50 percent of this soil bas been cleared,
and the remaining 50 percent is still in Torest conpisting mainly of pine tress.
Cultivated crops consist of corn, radisgh and potato, bubt because of the steep slopes
and erosgion hazard this soll is poorly suited o them. However, some pasture couvld
be produced, and high yields of woodland are possible, owing to favourable physical
characterigtics and its position on lower conceve slopes.

Capability unit Vle.
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GWANAG SERLES

The Gwanag series, consisting of somewhat excessively drained, shallow soils on
s@eep to very steep mountainous sreas, is a member of the coarse loamy family of
Lithic Udorthents. The series developed in residual materials that weathered from

grgﬁit& and granite-gneiss, and i commonly associated with the Weoljeong, and Odae
soils.

A typical profile follows.

Al t0 9 cmy brown (LOYR 5/3) gravelly coarse sandy loam,
weak, fine to medium granvlar; many, Tfine to medium grass
roots; gradual, smooth boundary; pH 5.5.

C—-9 to 38 cm; very pale brown (10YR 7/4) very gravelly
coarse pandy loam; single graing pH 5.7.

B384 omy hard granite rock.

The A horigon colouwr ranges from brown to dark brown, and its texture from
gravelly coarse sandy loam to loamy sand. The C horizon is very pale brown, to pale
brown gravelly to cosrge sandy loam or send. In places some gravel and fragments of
weathered rock ccour throughout the solum. MWost of the gravel, less than 5 mm, is
crystals weathered from the coarse grained granite. The depth to bedrock ranges from
30 to 50 om.

These soils, high in orgenic mptter conmtent and low in natursl fertility, are
gstrongly to slightly scid. They have s very low evailable moisture capaciity. Cation
exchange capacity ie low and bzses saturation low. HNative trees such as pine and oak
and many kinds of shrube are commonly growlng.

Gwanag Rocky Losm, 30 to 60 Percent Slopes (GnE)

Except for the rock outerop which is from 15 to 40 percent of the mapped areawm,
most of the soil has a profile similar to that typlcal.

But, in aveas mepped are included patches that have a Tine sandy loam or loamy
sand. surface layer, small areas with slopes greater than 60 percent, small areas of
much deeper soils, of soils with dark coloured surfaces, and of dark coloured sandy
goils in narrow velleys. Woodland, such as pine and oak, predominates, with many
shrubs growing on some areas. It hes little potential for other than woodland use.

Capability unit VIIe.

Guanag Rocky Sandy Loam, 60 to 100 Percent Slopes (GuF)

Except for the rock outerops which are from 20 to 50 percent of the mapped areas,
this soil generally has a profile similar %o that typical.

But, in areas mapped as this soll are included patches that have a fine sandy
loam or loamy sand surface layer, small areas with less slopes, small tractis of deeper
goile and a few small dark coloured seil surfaces. Woodland, such as pine, oak and
ghrubs, is dominant and the land has little potential for other uses.

Capability wnit ViJe.
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HOGYE SERIES

The Hogye series, consisting of gently gloping and sloping, well drained, deep,
dark coloured soils, is a member of the loamy skeletel family of Fluventic Hapludolls.
These soils, developed in recent alluvial materials on slightly elevated alluviel fan
and small valleys, are commonly associated with the Bonryang, and Jungdong series.

A typical profile follows.

Ap-=-0 b0 14 oms very dark brown (107R &/2) gravelly loamg
masgive; maeny, fine to medium gress root; Tew, line white
and yellow mica; gredual, smooth boundsrys pH 5.8,

Al d bo 27 oms very darck greyish brown (1otr 3/%} gravelly
loam; massive; slightly sticky and plastic; few, fine white
and yellow mica; clesr, smooth boundary; pH 5.8,

C1—27 %o 100+ om; very pale brown (10TR 7/4) very gravelly
sendy loam to loamy sand; single graing pH 5.5.

The surface layer is dark brown where not used for vice paddy but is dark grayish
brown to grayish brown, and has dark brewn to yellowish brown mottles in paddy lands.
The surface teriturs is gravelly lomm, loam, and sendy loam, 15 %o 30 cm thick. The
substrata are dark yellowish brown, brown, or dark brown gravelly coarse sandy loam
to fine saendy Llosm. Some rice paddiss have motiles in the Ol layer. The Hogye,
ocourring with the Maji, and Bonryang, have s more acid resction than the Maji, Ay
gravel, which is not present, in the Donryang.

The Hogye are high in natural fertility and organic matter conbent, with medium
cation exchange capacities and high base saturation. Permeability is moderately
rapid. The available water capscity is medium %o low. Cultivated crops other than
rice are dominant, it being only grown in a few places where water is availabls.

Hogye Gravelly Loam, O to 2 Percent Slopes (Hg)

Generally thie soll has profiles similar $o that typical with some small areas
lacking gravel, swall tracts of neubral and mors sandy smoils, and some slopes of mors
than 2 percent being included. & wide wariety of crops are suitable but yields are
apt to be low in seasons of low rainfall. Rice is also a fi% orop but much waier
ig required for paddies on this rapidly permeable soil.

Capability unit Ila.
Paddy land sultability group Pio.

Hogve Cravelly Loam, 2 to ] Percent Sloves {(HgB)

Most areas have a profile similar o that described as typical, bub, small areas
of more sendy soils with neubral reaction, and smell areas of nearly level and
gloping soils are included. Thie is the most extensive mapping wnit of the Hogye
series, being aboul one halfl of the series. The land is suited fo a wide range of
crops, snd responds well fto fertilization. Tields are apt to be low in years of
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limited rginfail, and for this reason it im poorly suited to rice which requires much
water. Rice paddies are also difficult to comstruct because of the gravel.

Capability wnit Ils.
Paddy land suitabiliity group Pdabc.

Hogve Gravelly Loam, 7 to 15 Percent Sloves (ch)

Thig soil is meinly on alluvial fans rather than on the floodplain. MHost areas
have profiles much like that typical, with the exception of some having many cobbles
in the lower part. Small sreas of moils with neutral reactions and some stony soils,
are included, az are small sections with lesser alopes than the demcribed range.
Thig is the least extensive soil in the Hogye series. A1l of it is suited to crops
other than rice. Yields are apt to be low in seasons of low rainfall.

Capability unit I11e.
Paddy land suitability group Pdabo.

HWANGRYONG SERIES

The Hwangryong series, consigting of excessively drained, deep moils on level to
nearly level floodplains, is & member of the sandy skeletal family of Typic
Udipsamments, and is located adjacent to stream channels. It is commonly associated
with the Bonryang and Hogye series.

A bypical profile follows.

Ap—-0 to 12 cmy brown to dark brown (LOYR 4/3) gravelly
sandy loam; weak, very fine granular; nonsticky and non-
plagtic; common, fine yellow mica; gravel content 20 per—
cent; common, fine to medium roots; clear, amooth boundary;
vH 6.0,

G=12 o 80 cmy yellowish brown to dark yellowish brown
(10YR 5/4~4/4) very gravelly sand, single grain, common
fine yellow mica (gravel and cobble content 70 percent ).

The Ap horizon is brown to dark brown, but grayish brown or dark grayish brown
in paddy. It is very friable, gravelly sandy loam or gravelly loamy sand 10 to 15 com
thick. The ¢ horigon is yellowish brown to dark yellewish brown very gravelly to
very cobbly sand or loamy sand; coarse fragments, by wvolume 50 to 80 percent.

The Hwangryong occur with Hogye, Bonryang, and cobbly riverwash. They differ
from Hogye in having: coarse sand or loamy sand texiures rather than loam textures,
more repid permeability, less organic matier and lower fertility. They are low in
netural fertility and low in organmic matber conbent. Permeability is very rapid, and
available water capacity is low. They have low catlon exchange capacities and are
variable in amount of base saturation.

The soils of the smeries are not erbtensive but sre the only tillable sort in some
mounteinous areas. (ood yields carmot be expected where they are cultivated for
crops such as corn and soybeens. They are usad for paddy, and for growing mulberry
trees.
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Huengryong Gravelly Sandy Loam 0 to 2 Percent Slopes (Hr)

Capability wnit IVs.
Paddy sulitability group Pdbo.

IMOG SERTES

A typical profile follows.

Ap-—0 to 9 omy dark brown (10YR 3/3) coarse sandy loam;
weak, fine bo medium granular struciure; frisble, nounsticky
gl nonplagtic: many, mediun to coarse pores; common guariz
grit and fine gravel; few, fine, yellow mica; few, Tine to
medium root; abrupt, smooth bounderys pH 6.0.

A3-=9 to 46 cmy dark brown (10YR 3/3) coarse sandy loam;
wealk, medium to coarse subsngular blocky breaking to
moderate, coarse granular structure; friable, nonsticky,
and nomplastic: angular quardsz grit and fine gravel; fow,
fine, yellow mica; few, fine to medium roots;y clear, smooth
voundary; pH 6.0,

Abe-d B bo T9 eoms black (LOYR a/l) coarse sandy loasm; weal,

medium to coarse subangular blocky and granular structures

common, fine to medium pores; few, lurge worm caste; quarts
grity common, very Tine to fine yellow mica; clesr, smooth

boundary; pH 6.0.

Ble-19 to 90 om; dark yellowish brown (10YR 4/4) loamy
coarge sand; mapgive bresking to wesl, medium to coarse
granular structwre; Tirm, nongticlky, snd nonplastics; common,
fine to medium pores; guartz grid; slightly weathered fine

grapitic gravely fine, yellow micay gradual, smooth boundary;

pH 6.0.

G0 to LBO+ omy wery dark brown {(10YR Q/Q} coarse sandy
loam: massive breaking to weak, medium to coarse pores
quartz geity; slightly weathered, fine granitic gravels
fine yellow mican; pH 6.0,

Most areas have a profile similer to that described for the series, but small
areas of soils without gravel and gravelly loamy soils are included.
of the land is irvigated from the nearby shreams and used for paddy rice. The resi
ig in mulberry and obher crops because wabter is not avellable.
to overflow.

About 60 percent

Most areas are subject
The major mansgement problem ig %o Llessen the effects of leaching and
to remove stones from the plow layer.

The Imog series, congisting of well drained, deep, gewtly sloping to sloping
goils, is a member of the coarse loamy family of Fluventic Hapludolls.
developed in alluvialecolluvial materisls on valley bottom or mountaln footslopes in
concave positions, and in local alluvial fans.

This series

The A horigzon ranges from dark brown of very dark brown to black, and from
coarse sandy loam to fine sandy loam. It ig TO o 100 om thick.
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. The B horizon is dark brown to dark yellowish brown gsandy losm or sand with or
without gravel. The sediments, the parent materials of this goil, were eroded from
the soils of the Odae and Weoljeong series.

The Imog occupy small valleys in areas of Odae and Weoljeong solils and almo are

found with the Bonryang in the larger alluvial plains. The depth to bedrock ranges
from 5 to 10 m.

These are high in organic matter content, medium in natural fertility and
gtrongly acid. They have low to medium available moilsture capacity, and are moderstely
permeable. The cation exchange capscity is low and base saturetion high. They sre
used for a wide range of crops including rice. ~

5,11.1 Imog Sandy Loam, 2 to 7 Percent Slopes (ImB)

Moat areas have a profile similar %o that typical for the series. But, small
areas with slopes greater fthan T percent, small tracts of lighter coloured soils and
some gravelly soils also are included. The plough layer is easily kept in good tilth.
Runoff is slow. Crope such as corn, potalo, radisgh, sesane, cabbage, and red pepper
are generally cultivated, snd produce good yields. Paddy rice can also be grown if
enough water is available. The main manegement problem is to reduce the effect of
leaching.

Capability wnit Ils.
Paddy land suitability group Pdabe.

5.11.2 Imog Sandy Loam, 7 to 15 Percent Slopes (ImG)

Mogt areas have profiles similar to that typical Tor the series, bul small areas
of light coloured soils, and moils with gravelly losm and sand texture are-also
included. The plow layer is easily kept in good $ilth. Runoff is medium. Mozt of
this moil ig well suited o crops including corn, radish, potabo, cabbage, and red
pepper.

Capability wadt Ille.
Paddy land suitability group Pdabe.

5.12 JANGSEONG SERIES

The series, consisiing of excessively drained, shallow, dark reddish brown rocky
soile formed in residuwum derived from limestone on sglesp to very steep mountaln aveas,
ig a member of the fine loamy Ffemily of Lithic Udorthents. I1 is commonly agsocigted
with the Pyeongchang and the Pyeongan series.

A typical profile follows.

Al—0 to 25 cm: dark reddish brown (SYR 3/3) loam; moderabe,
medium granular; friable, slightly sticky, and slightly
plagtic; content of limestone gravel increages in lower
part; many, fine to medium grass and pine tree roote
abrupt, irregular boundary; pH 8.0,

R—=25+ cmj hard unwesthered messive limestone.



The A horigon is brown to derk brown or dark reddish brown loam or clay loam.
Rock fragments are common on the surface. The subsgtrate sre massive limestone, but
are fractured in some places. The depth to bvedrock ranges from 25 to 50 om, but
averages about 40 com.

The Jangseong are moderately high in natural fertility and medium in organic
matter content. Permeability is moderate; the available water capacity is low; and
cation exchange capaciiy and base swburation sre high. Most of the areas are used
for woodlands consisting mostly of pine tree and shrubs.

5.12,1 Jangseong Rocky Silt Loam, 30 to 60 Percent Slopes (JsB)

Most areas have profiles similar $o thet typicel for the series, but about 15 4o
40 percent is rock oultcrop, and there are many small dracte of soils thet are deeper
than 50 em. Swmall tracts with stesper slopes are aleso included. Woodland is generally
suited, but crops arve subject fo drought because of low available moisture capacity.
Legumes will grow well on this neubral to alkaline smoll. Open asreas seeded to pasbure
plants, such as gericea lespedezs, will produce well.

Cepability unit Vie.

5.,12.2 Jangseong Rocky S5ilt Loam, 60 to 100 Percent Sloves {(Jui)

Mogt areas have profileas similar to that typical for the series. About 20 to
50 percent of the ares is vrock ouborop. Some small aress of deeper soils are included
in the mapped areas, as are small btracte with less steep slopes. Woodland, as well
as grazing land, arve generally suited.

Capability unit VIiIe.

5.13 JUNGDONG SERLES

The series, congleting of well drained, desp soils on nearly level alluvial
plaineg, ere members of the coarse loamy acid family of Typic Udifluvents. These
goils are commonly apsociated with the Donzyang.

A typical profile Tollows.

Ap—0 to 12 omj dark gray (10YR 4/1) fine sandy loam; massive;
fr}abl@w slightly sticky, and slightly plastic; common, fine
white mica; common, fine rice roots; diffuse, smooth boundary;
pH 5.0,

A2 fo 27 ems dark gray (LOYR Qf&) loam; few, fine,
distinct mottles of dark brown (LOYR 3/3); elightly sticky and
slightly plastic; few, fine roots and pores; clear, smooth
boundary: pH 5.8,

Cl—2T 40 90 omy very dark grayieh brown to dark brown {10TR
3/2w3/3) loamy few, fine manganese mobtles and soft mmmér&%ionm;
weak, coarse prismatic, breaking to weak, fine to medium platy;
gtigky and plastic; common, fine pores; clear, smooth houndary
pH 6.2,



02-=90 to 120 em; very derk brown (1OYR Qfé) Loams magsives
gticky and plagiic; pH 6.2.

The gurface layer is naturslly brown to derk brown, but is dark gray and has
dark brown mottles in paddy lends. Its texture ranges from fine savndy loam to loam.
C horizons are very dark brown to dark yellowish brown loam or sandy loam. The depth
to Dbedrock ranges from 5 to 50 m. The Jungdong are generally slightly to strongly
acid, and medium in organic maftter content. They have moderate available moisture
capacities, and caltion exchange capscity is medium to low and base salburation medium
or high. They are used for a wide range of crops including rice.

5.13.1 Jungdong Pine Sandy Loam, 0 to 2 Percent Siopes (Jd)

5.14

Most areas have g profile like that demcribed for the series. But in the mapping
uwnit are included small areas of a goll that has a sandy loam surface layer, some
tracts of soils with send in the lower horizon, and a few small arveas of very sandy
gsoils. & wide range of crops are suited, including barley, sesame, raedish, cabbage,
goybean, potato, and rice. High yields, when well Tertilized and manasged in years
of favourable rainfall, can be expected. Yields of crops other than rice are usually
low in years of limited rainfall.

Capability uwnit Ilg.
Paddy land suitability group Pdbe.

MAJY SERIES

The series, consisting of deep, well drained, dark coloured, neutral solls on
nearly level o sloping sreas of small valley floodplaine and fans, are membars of the
loamy skeletal family of Fluventic Hapludolle.

A typical profile follows.

Ap~-0 to 11 om; dark brown to very dark brown {1OYR 3/3 0
3/2) gravelly sandy loam; moderate, fine gramlar gtructure;
friable, slightly sticky, and nonplastic; clear, smooth
boundary; pH 6.2.

4121l to A0 cmy dark brown to very dark brown (lOYR 3/3
to 2/2) gravelly sandy loam; very weak, fine %o meddum
gubangular blocky bresking to fine granular structures
abrupt, smooth boundary; pH 6.7.

41340 to 60 cmy dark brown to very dark brown (10IR 33
to 2/2) gravelly sandy loamj very weak, fine granular
gtructure; clear, smooth boundary; pH 6.8,

Cl—60 to 100+ om; dark brown (10YR 3/3) grevelly very fine
gandy loam to loam; weak, fine gramilary friable; few,
fine, yellow micaj pi 5.9,

The surface layer is very dark brown to dark greyish brown or dark brown grmvgily
and cobbly sandy loam, fine sandy loam, or loam. Ihs texbure tends to b@_ca&r&er in
the lower horigzons. The coarse fragment conmbent in the lower A and ¢ horisons ranges
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from 35 to 70 percent. The Maji occur with the Hogye, Armi and Imog soils. They
contain more fragments of gravel and cobble than the Ammi or Imog soils, but are
very similar to the Hogye except for their neutral to alkaline reaction.

These moils are moderately high in organic matter, high in natural fertility,
and neutral to mildly alkaline. They have low to moderate available moisture capacity.
The cabtion exchange capacity is moderstely low and base saburation is high.

These moils are used for a wide range of crops including rice.

5.14.1 Maii Gravelly Loam, O t 2 Percent Slopes (Mj)

Thig deep, well drained, loamy skeletal soil has a profile similar to the one
degcribed for the series.

In aress mapped ag this soil arve included patches that bave a sandy loam or fine
sandy loam surface layer, small areas with greafter slopes, small tracts of sandy and
loamy soils, small areas of acid soils, and small areas of Armi soils.

Runoff is very slow. Cultiveted crops, such as corn, potalbo, cabbage, soybean,
barley, sssame, and red pepper are usually suited. Their yields are limited in dry
seagons because of lack of aveilable molgture in the soll.

Capebility wnit Ils.

Paddy land sultability group Pibe.

5.14.2 Maji Gravelly Losm, 2 to | Percent Slopes WiB)

Mowt areas have a profile that is similar to that typical for the series.

This acil is found on gently sloping velley bottoms and local valley fans. In
ite mapped areas are included patohes that have a sandy loam or fine sandy loam
gurface layer, emall ereas with less or greater slopes than the described range, small
tracts of acid soils and of move clayey and loamy goils. Runoff is slow. Crops, such
as cornm, potato, cabbage, soybean, barley, and sesame are suiifed. In seasons of
limited rainfall their yields are apt to be low because of lack of soil moisture.

Capability wnit Iis.
Paddy land sultability group Pdabe.

5.14.3 Maii Cravellvy Loam, 7 %o 15 Percent Slopes (MiG)

Profiles are mostly similar to that typical for the series but some parts have
a higher gravel cowbent.

This soil ig on gloping small alluvial fansg snd sloping nsrrow valleys. In
aress mapped as this soil arve included patches that bhave a sandy loam or fine pandy
loam surface layer, small aveas of acid soils, and of clayey and loamy soils.

Runoff im mediuwm. Crops, such as corn, potato, and redigh are suited. Crop
yields are momewhat low in dry seamons, and eropion ig & problem.

Capability wnit IIlTe.
Paddy suitability group Pdabo.
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5.15 MITAN SERLES

‘The Mitan series, consisting of deep, well drained, neutral to alkaline soils on
gloping to steep mountain footalopes, ig & member of the clayey skeletal family of
Dystric Butrochrepts. This series developed in colluvial materials that weathered
from limestone and is commonly associated with soils of Pyeongchang and Jangseong
series. They are the principal soils on slopes that are above the Maji soils.

A typical profile follows.

Ap—0 to 13 em; dark brown (7.5YR 3/2) very chamnery clay
loam; moderate fine and medium granular structure; friable,
gticky and plasgtic; many fine to medium living roots;
approximately 50 percent unweathered limestone fragments;
mogt large fragments have been removed from the A horizons
in ghe cultivated areas by farmers; abrupt smooth boundary;
pH 8.0,

B—13 to 70 om; brown to dark brown (7.5YR 4/4) very
chamnery to very angular cobbly clay loam: weak medium sube—
angular blocky structure partly brealking to moderate

medium granular; friable, sbicky and plastics approximately
60 percent small limestone fragments; few fine living roots;
gradual wavy boundary; pH 8.0,

CeT0 to 100 cm; as above with weak medium and fine granuler
giructure, more and larger coarse fragments than aboves
pH 8.0.

The loam surface layer ranges from brown to dark brown. Many fregments of lime-
gtone are on the surface, and vccur throughout the profile in many places. The C
horizon containeg up to 90 percent fragments of limestone.

The Mitan differ from the Sinbul in reaction, being neutral to alkaline rather
than acid. The Pyeongan have argillic B horigzons and contain less limestone fragments
but resemble the Mitan in other respects.

These soils are moderately low in organic matter conbent, high in natural
fertility, and are neubtral to mildly alkaline. They have low to medium available
moisture capacities, and are moderately permeable. Cabion exchange capacity and
bage saturation are high.

The native trees were pine, oak and some ghrubs. About 60 percent of this soil

has been cleared, and cultivated bo crops, such as red pepper, barley, potato, and
soybean.

5.15.1 Mitan Chanmery Silt Loam, 7 %0 15 Percent Slopes (MtC)

Most areas have profiles similar to that described for the meries. But, small
areas with gilt loam or silty cley losm surface layers, small areas with steeper
slopes, small tracts of less gravelly and stony soils, and goils with clayey textures
are also included.

The plough layer is not easily kept in good t1lth, but most of the land has been
cleared and cultivated. It is suited to crops including red pepper, corn, barley,
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breaking to weak, medium to coarse angular blocky; firm,
sticky and plastic; common, fine and medium ‘o coarse pores;
few, medium worm holes; many subangular shale and some granite
gravel and cobbles; many, yellowish mica; few, fine roois;
diffuse, smooth boundary:; pH 5.0.

B2—61 to 120 cmj strong brown (7.5YR 5/6) sandy loam;
slightly sticky and nonplastic; few, rounded gravel and
cobble, some boulders; few, fine roots; diffuse, smooth
boundary; pH 5.0.

€120 %o 150+ cm; strong brown (7.5YR 5/6) sand.

The thickness of the dark brown surface layer ranges from 20 to 50 cm. Stone,
cobble, and gravel comfent ranges from 10 to 20 percent. The subsirata are strong
brown, friable sandy loam to sand, conbtaining boulders and cobbles. The Mui cccur
with the Sinbul and Ungyo seils. The Sinbul have a much higher content of gravel
and stone, while the Mui differ from Ungyo chiefly in having a sandy loam B horizon
and more coarse fragments. The depth o bedrock ranges from 3 to 9 m, but averages
about 5.

These moils are high in orgenic matter content, medium in naturel fertility and
are strongly acid. They have & moderate available moisture capacity. Cation exchange
capacity is low and base saturation is low to medivm.

About 80 percent of the land has been cleared for cultivation, while the other
20 percent is still in forest consisting chiefly of pine trees and shrubs.

5.16,1 Mui Stony Loam, 7 to 1% Percent Slopes (Mud)

Moat areas have a profile similar to that typical with about 10 to 30 percent
covered by stones.

In areas mapped as this soil are ivcluded pabches that lack stones and cobbles,
gmall parts with steeper slopes, and small tracts of soils with very stony to gravelly
loam B horigons.

The plough layer is not easgily kept in good tilth. Runeff is medium. Most of
the areas have been cleared and cultivated. The moil is suited to cultivated crops
such a8 red pepper, corn, barley, potato and soybean. Erogion is a severe problem,
but contour cultivation will reduce soil lospes. When perennial legume and grass
forage crops are grown, ervovsion is slight.

Capability unit IIle.
Paddy suitability group Pdabe.

5,16.2 Mui Stony Loam, 15 to 30 Percent Slopes (MuD)

Most areas have profiles similaer to that typical, with about 10 to 30 percent
of the land covered with stones.

In areas mapped as this soil are included patches without stone, smell areas
with steeper and lesser slopes, and small areas of very stony soila.
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Runoff is rapid. About 70 percent has been cleared for cultivation, and is it
for crops much as red pepper, corlly barley, pobato, and soybean, but better suited to
pasture. Frosion ig a very severs problem on these moderately steep goils, but
contour culbivetion will aid in its conirol.

Capability wnit IVe.
Paddy suitability group Pdabe.

5.16.3 Mui Stony Loam, 30 to 60 Percent Slopes (MuB)

5.17

Most areas have profiles similar to that typical, but from 10 to 30 percent of
the ground is covered with siones.

In areas mapped as this soil ave also comprised patches that have s sandy loam
to fine sandy loam surface layer, small tracts with lesser slopes, small areas of
very stony soilm, and small areas of moils with clay loam to clay subsoils.

Runoff is very rapid. The main cover is a forest of coniferous trees, with
vegetable crops planted in a few places. This s0il is too erodible for regular
cultivation but well managed pagtures will produce Tair yields of forage.

Capability unit Vie.

ODAE SERIES

The Odae meries, consisting of somewhat excessively drained, dark coloured
shallow soils on steep to very steep mountainous areas, ig a member of the coarse
loamy femily of Lithic Haplumbrepts. This series developed in residual materials
that weathered from granite and granite-gneiss and is commonly associated with the
Weoljeong, Mui, and Sinbul soils. Generally they are found in the northern part of
Pyeongchang Gun. '

A typical profile follows.

Al1—0 $0 12 omj very dark brown (10YR 2/2) rocky loam;
moderate, fine to very fine granular structure; friable,
slightly sticky, and slightly plastic; many, Tine to medium
root; about 15 percent gquartz grit and 5 percent gravels
gradual, wavy boundary; pH T7.0.

A12—-12 to 38 om; dark brown (10YR 3/3) loam; fine to
medium granular structure; friable, slightly sticky, and
slightly plasticy common, fine o medium roois; 15 percent
quartz grit; clear, wavy boundary; pH 6.5.

C—38 to 45 omj yellowish brown (10YR 5/8) stony light
sandy loam; massive breaking to weak, medium granular
structure; friable, slightly siticky, and nonplestic; few,
fine yellow micas about 20 percent slightly and uwnweathered
granitic rock; stone and gravel; few, fine roots; pH 6.0.

R 54 omg granitic rock.



The surface layer ranges Trom very daerk brown to black or dark brown in colour,
and from sandy loam to clay loam, usually with gravele and cobbles. The subsirata

are yellowish brown to pale brown sandy loam or coarss sandy loam with 10 to 35 perw
cent gravel, cobbles, or stones.

The Odae occur with the Weol jeong soils. They asre shallow to hard rock while

the Weoljeong are deep. Usually rock ouwbcrop and stony lend are associated with this
geries.

These soile are high in organic matter contendt, low in netural fertility and
strongly acid. They have very low aveilsble molsbure capscities. The cation exchange
capacity and base saturation are low. Forest with coniferous trees predominates, wilth
vegetable crops planted in & few places.

5,17.1 Odae Rooky Loam, 30 to 60 Percent Siopes (O4R)

Most areas heve a profile similar to that typical, with about 15 to 40 percent
of the area in rock outcrop. Small arees with steeper slopess and small areas of deep
stony soils in the small wvalleys of the high mountaine alro are comprised. Runofl is
rapid. This land, poorly suited to agriculitural crops, iz besd suited for woodland.
Brosion control is the chiel management problem.

Capability unit Vie.

5.17.2 Odae Rocky Loam, 60 to 100 Percent Slopes (0dF)

5.18

Most areas bave profiles like that typical, but about 20 4o 50 percent of the
area is rock oulcrop.

Small areas with slopes ranging from 30 o 60 percent, smell arvsas of deep sell,
and small areas of deep sbony leam soiles are also included.

Runoff iwm very rapid. Only low yields of forest products can be expeched even
with good management, while agriculiursl crops are not suited at all.

Capablility unit Vilie.

OESAN SERLES

The geries consists of moderately deep, somewhal excessively drained soils on
steep to very steep mountain slopes. They are wembers of the loamy skeletal family
of Typic Dystrochrepts, and developed in residual materials derived from schist or
gneiss.

A typical profile follows.

Ap-=0 to 14 cmj yellowish red (SYR 4/6) stony loam, weak,
fine to medium granuwlar; friable, slightly sticky, and
slightly plastic; Tew, very fine white mice; frequent fine
and mediuwn roobs; olear, smooth boundery; pH 5.5.
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Bl--14 to 28 cm; strong brown (7.5YR 5/6) channery loam;

wealk, fine o0 medium granular; friable, sticky, and plastics
few, very fine white mica; fregquent small subangular gravel
frequent fine and medium roots; abrupt, smooth boundary; pH 5.8,

B2-~28 %0 52 om; yellowish brown (10YR 5/8) chammery silt
loam; common, medium and coarse, prominent dark reddish
brown (5YR 3/4) wobtles; wesk, fine to mediwn granulers
glightly sticky and slightly plastic; few, fine mica; Tew,
fine to medium rootsy abrupt, smooth boundary; pH 6.0.

02e~52 to 75 em; dark yellowish brown (LOYR 4/4) chamnery or
flaggy loam; many, coarse, distincet brown to dark brown
(7.5YR 4/4) mottles; firm, slightly sticky, and slightly
plagtic: Few, fine micas very frequent small flat sbrongly
wepthered gravel; few, fine roots.

Where only slightly eroded, the surface layer ranges from brown to dark brown,

but is yellowish red in eroded arveaw. Ite texiure is loam to fine sandy loam 10 to
20 om thick.

The substrats are sltrong brown to ysllowish brown chamnery to stony silt losm or

loam. The content of rock fragments increswves with depth approaching 95 percent at
80120 om.

These goils are low in organic matter contendt, low in nstural fertlility and
gtrongly to slightly acid. They sre low in available molsture capacity, and are

moderslely permeable. Cabion exchange caepacity is low fto medium and base saturation
ig low.

Porest of predoninantly coniferous tress is pgeneral, with vegetable crops planted
in a few places.

5,18.1 Qepan Stony Losm, 30 to 50 Percent Slopes (CaB)

Most areas have profiles similsr to that typical. On the suwrface, 15 to 30 pere
cent is covered with gneisse, schist fragwents and stones. Alse included are small
aress with greater slopes. Runoff is rapid. Thig soil, poorly suited to annual
cultivaltion crops becsuse of the steep slopes and erosion hazard, is mainly suited for
forest, bub would produce some graszing if well mansged.

Capability wnit Vie.

5.18.2 Oegan Stony Loam, 60 to 100 Percent Slopes (OaR)

Host areas have profiles similar o that typical. From 15 t0 30 percent of the
gurface im covered by greiss, schist fragments and stones. Small areas with lesser
glopes are included. Runeoff is very rapid., This soil is only suited for woodland.

Capability unit Vile.



5.19 PYBONGAN SERIES

The Pyeongan series, consisiing of well drained, deep, reddish brown to yellowish
red soils on sloping to sieep mountain footelopem, iz a member of the fine clayey
family of Typic Hapludslfs., Thie series, developed inm colluvial materials derived
from limestone, is located on colluvisl slopes and terrace odges.

A typical profile follows.

Ap——0 %o 17 em; brown to dark brown (7.5YR 4/4) cobbly clay
loam; weak, fine to medium granular structure; friable,
sticky, and plasfic; many fine pores; few, largs worm cast
on the sorface; abundant fine to mediwe roots; gradusl,
smooth boundaryy pH 7.5.

Bl--17 to 40 cmj reddish brown (5YR 4/4) clay loam; weak,
fine to medium subangular blocky structure; friable, sticky,
and plastics patchy thin cwbans on some ped faces but
mainly in root channele; common, fine pores; abundant, fine
to medium roobsy graduoal, swooth boundary:; pH 7.5.

B21te—40 o TO om: yellowisgh red (5IR 4/6} clays moederate,
fine to medivm subangular blocky sitruciture; firm, very
sticky, and very plastic: patchy thin clay ocubtans on ped
surfaces; common, fine pores; sbundawt, fine rootsy gradual,
smooth boundary; pH 6.5.

B224%—-T0 to 100+ om; yellowish red (SYR ﬁ/@} gravelly to
cobbly clays moderate, medium to coarse subanguler bleockys
firm, very sticky, and very plastic; moderately thick
patchy clay cubtens on ped faces; few, fine pores; few, fine
roots: pH T.5.

The surface layer is brown to dark brown clay loam to loam 10 to 20 om thick.
The subsoil ranges from reddish brown to yellowish red snd from clay loam to clay.
The Pyeongan soils are on colluvial glopes below soile of the Pyeongchang and
Jangseong meries, and except for thelr neuwtral resciion, resemble the acid Gaghwe
and Ungyo soils. The Ungyo heve dark coleoured surfaces.

These soils are low in organic matter cowbent, high in natural fertility, and
are neutral in resction. They have high avallable moisture capacities. Cation
exchange capacity and base ssburstion are high. MNost aress ave used for crops, but
gmall areas of steep slopes are used for forest. The cultivated crops consist of
corn, barley, aund radish.

5.19.1 Pveongan Cobbly Clay Loam, 7 %o 15 Percent Slopes (PaC)

The profile is generally similar fo that typical, but, patches that do not have
cobbles on the murface, small areas with greater slopes, small areas of acid soils,
and g few small areas of dark coloured soils, are also included.

Runoff is mediwm. Cultivabed crops, such as corn, redish, and potato are
suitable, but erosion ie a severe problem when these sare grown year after year. The
use of small fields planted on the conbtour will lessen eroglon damsge and improve
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the moil. BSome diversion terraces and grassed waberways would also be helpful. This
soil is well suited to perennisl legumes, because of ilts neubtral reaction.

Capability unit Ille.
Paddy sultabilidty group Plac.

5.19.2 Pyeongan Cobbly Clay Loam, 15 %o 30 Percent Slopes (Pal)

Mowt areas have a profile similar to that described for the meriem, except +that
patches without cobbles on the surface, small aresas with lesser and greater slopes,
small tracts of acid soils, and soils with derk surfaces, are also included.

Runoff is mediuvm. Culiivated crops such as corn, radish and potato are general,
but erosion is a very severe problem when the land is cropped continuously. The use
of small fields on the conbour with grass sirips will lessen this effect, which in
turn will be minimized if peremnial grass snd legume forege crops are grown. This
soil is well suiied to the latier crop becausse of its neubral resction. Crassed
waterweys will hely reduce gullying.

Capability wolt IVe.
Paddy suitability group Pdac.

5.19.3 Pveongan Cobbly Clay Loam, 30 to 60 Percewmt Slopes (Pall)

Most areas have a profile similsr %o that typical, with some lacking cobbles on
the surface and obhers having some stones.

In areas mapped as this soll arve also comprised patches that have a silty clay
loam or loam swrface layer, smell tracts with steeper slopes, as well as minor areass
of acid soils and small areas of dark colowred soils.

Runoff is rapid. Aboubt 50 percent hes been cleared Tor crops, such ag corn and
radish. FEromion is & very severe problem when this soll is planted to annual crops.
Papture or woodland use ave most suitable and because of ite neubtral resction no lime-
astone need to be applied to grow legumes.

Capability uunit Vie.

5,20 PYEONGCHANG SERLES

The series congligte of well drained, deep, neutral to alksline yellowish red to
red soils on moderately steep to gteep mounbtainous areas. They are members of the
fine clayey family of Typic Hapludalfs. This geries, developed in residusl materisls
from limestone, is mostly in the south of the (un.

A typical profile follows,

Ap~=0 to 10 cmj yellowish brown (10TR 5/4), clay loam;
moderately fine and medium greuwwlar structure; friable,
gticky, and plastics common, very fine and fine medium,
tubular pores; common, Tine to medium soybean roobss abrupt,
gmooth boundary: pH 6.0.
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Ble10 to 30 om; yellowish red (5YR 4/8) clays moderately
fine to medium subangulsr blocky structure; firm, very
gticky, and plasticy few, fine to medium roots: coarse worm
holeg; diffuse, smooth boundary: pH 6.3.

B21t——30 to 60 cm; red (2.5YR 4/6), clay; very strong and
medium, angular blocky structure; firm, very sticky, and
plasticy thin conbtimouvs clay cubans; few, fine soybean roots
cleayr, smooth boundary: pH 6.5.

B224-—60 to 80 cm; red (2.5YR 4/6) clay; black (10YR 2/1)
manganese mottles; very strong, cosrse and medium angular
blocky structurey very Tirm, very sticky, and very plastics
mediwm thick continuous clay cwbans; clear, smooth
boundary; pHE T.7.

B3lt~~80 to 120 om; red (2.5YR 4/6) clay; black (10YR 2/1)
manganege mobtles; few yellowish brown limestone gravel
and stoness pH T.7.

B324=-120 o0 150 cm; yellowish red (5YR 4/6) clay; firm,
common, fine limesitone gravel and stones.

C2~-150+ cms pale brown (10YTR 6/3) soft limestone with very
fine sandy loam bexturs; pH 8.0.

The surface layer ranges in colour from yellowish brown to brown and in texture
from clay loam to loam. It is 10 %o 20 cm thick. The subsoil is vellowish red fo
red clay with thin clay cutans and black mangsnese mottles. The C horigon is pale
brown, very fine sandy loam. The depth, from the surface to hard rock, reanges from
50 cm to several metres. The Pyeongchang series is apgociated with the Pyeongan and
Jangseong soils, but is finer textured than the Jangseong and has thicker subsoils.
They ‘contain also less fragments thao Pyeongan and have Tiner textured subsoils.

These soils, low in organic matter content, high in natural fertility, and neutral
in reaction, have & high available water capacity. The cation exchange capaclty and

bese gaburation are high.

Cultivated crops are usually grown with a few small areas in forest or grass
land.

5,20.1 Pveongchane Hocky Clay Losm, 15 to 30 Percent Slopes (PGD)

Most aveas have a profile like that described for the series, with about 15 to
30 percemt of the surface rock oukoroep or gtones.

In areas mapped as this soll ave included patches thet have a silly clay loam or
eilt loam purface lamyer, and small itrescts with eteeper slopes. Runoff is medium.
cultivated crops, such as corm, poteto, and radish are generally grown and moderabe
to good yields are obtained, bih erosicn i a very severe problem. Cenbour tillage
and the use of small fields assiet in its control, and grassed draivnageways will help
prevent gullying. Because of its peutral reaction good yields of legume forage orops
will be produced.

Capability unit Vie.
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Pyeongchang Rocky Clay Loam, 30 to 60 Percent Slopes (Pen)

Most aveas have profiles much like that typical for the series. About 20 %o 50
percent of the mapped area is rock outcrop or covered with stones.

In areas mapped as this moil are included patches with siliy clay loam or silt
loam surface layer, small areas with lesser slopes, and a few small ¥racis of more
shallow smoils or of desp cobbly soils.

Runoff is vepid. About 50 percent has been cleared for culbivated crops, such as
corn and radish, but erosion is very severe when these are grown. Because of its
newtral resction it is well suited for lagume and grass pasture crops.

Capability uwnit Vie.

RIVERWASH, COBBLY (RC)

This land consiste of aress of glratified alluvium vecenitly deposited by streams
on firet bobtoms and floodplaing. Cenerally these are cobbly sand, bub some finer
textured strats may be present. The bage saturation snd cebion exchange capacity
are low ae are natursl Fertility and orgenic matter counbent. Surface runoff is very
alow, and the available moisbure capacity is low. Land is usually left idle, with
only & Tfew areas in poplar trees. Until flooding is controlled this moll has litile
value for agriculture.

Capability unit VIIT.

ROCK LAND (RL)

Thege rock lands are colluvial deposits of gtones on mountain footslopes, talus
plopes, escarpmente aloug the river sidss, and rock outorops on the top of mountains,
with about 10 percent shallow stony smoils. They ars comprised of granite, porphyry,
and whale. 4 Tew areas consilst of granite-gnelss and porphyry conglomerate.
Vegetation is poor, with only a fTew pines growing.

Capabllity wnit VIIT.

SIHBUL SERIES

The Sinbul series, consisting of sloping %o siesp, well drained, deep soils with
dark surfaces, are members of the loamy skeletal fanily of Typic Haplumbrepts. This
peries developed in colluvial mabterisls devived from granite snd grenite-gneiss on
the high moumtainous areawm.

A typical profile follows.

Ap==0 to 13 omz dark brown (10TR 3/3} ghbony loam; wealk,
Tine and medium granulsri friable, siicky, and plasticy
many, mediww snd cosrse pores; freguent gravel and cobbles;
some boulders seatiered on surface; freguent, fine and
medium roote; gradual, smooth boundsrys pH 5.5.
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#12--13 to 39 cmy dark brown to brown (10YR 3/3-4/3) friable
gravelly to stony loam; weal, medium and coarse granulars
sticky and plastic; few, fine to coarse worm holes; abundant,
subangular gravel, cobbles, and stones; freguent, fine to
medivm reotas clear, smooth boundarys; nH 5.5.

B--39 to 80 cm; yellowish brown (10YR 5/6) gravelly to
stony loam; weak fine subangular blocky structure; firm,
sticky, and plastic; common, fine and medium, tubular pores;
abundant gravel, cobble, and stone; few, fine roots; pH 5.5.

¢—80 to 100 cm; pale brown (1OYR 6/3) very stony loams
structureless; more than T5 percent gravel, cobbles and
ghones .

Where not eroded, the surface layer varies from dark brown to very dark brown in
colour and from stony loam to bouldery loam in texture. Ite thickness ranges from
20 to 50 cm. The subgtratum is yellowish brown to dark yellowish browm, gravelly to
stony loam. The gravel and stone combent increases with depth. Solum thickness
ranges from 60 to 100 om, and depth to bedrock is more than 3 m. The Sinbul ocour
with Weoljeong, Odae, and Ungyo soils. The Weoljeong are on the upper porition of high
mountains, snd the Ungyo on lower slopes.

The Sinbul soils are low to medium in natural fertility, high in orgenic matter
content, and strongly to wmedium scid. They have moderate available moisture capacities.
Cation exchange capscity is mediuvm and base setuwrebtion is low or mediwmm. Most of the
sloping land is used for crops bul small sreas of steep slopes are still in forest,
congisting mainly of pine ftree and some shrubs. The cultivebed crops conmist chiefly
of corn, potato, and radisgh. Hops are grown in some sreasg.

5,231 Sinbul Stony Loam, T 4o 15 Percent Siopes (8i¢)

Most areas have profiles like that typical, with about 15 to 30 percent of the
surface being stony. In areas mapped ss this wsoil are comprised patches with a
bouldery loam or silt loam surface layer, smell tracts with greater slopes, as well
ag small arsas of loamy soils without cosrse fragments.

Runoff is medium, with some areas having a high base satwration. Crops, including
corn, are suited, but much of the culiivelion must be done by hand as stoniness limits
the use of oxen or power tools. Frosion and stoniness are the mein management problems.
Cool climate is another imporitent limiting factor to cultivation.

Capability unit Vie.

5e23.2 Sinbul Bouldery Loam, 7 to 15 Percent Slopes (810)

Most areas have profiles like that typical, with about 15 to 30 percent of the
surface ghtones or bouwlders. Because of thig, cultivation is done by hand. CGraszing
1and or woodland is better sulted thsn crops.

Capability unit Vie.
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Sinbul Stony Loam, 15 to 30 Percent Slopes (SiD)

Most areas have profiles like that typilcal with sbout 15 to 30 percent of the
gurface being stony. In this woit sre included some sreas that have s bouldery loam
or silt loam surface layer, small aveas with lesser and greater slopes, and small
areas of Ungyo and Mui soils. Some areas have a high base saturation. Runoff is
medium. Much of this land is used for crops including hops, although stoniness makes
it necessary to cultivate by hand. Orazing or woodland are bebier auited,

Capability wnit Vie.

5.23.4 Sinbul Bouwlderv Loam, 15 to 30 Percent Slopes (S1D)

Most areas have profiles like that typlcal with about 15 to 30 percent in stones
and boulders. Except for the latter, this soil i similar to Sinbul stony loam, 15
to 30 percent slopes (SiD). The roughness limits cultivation to hand tools, and
pagture or woodland sre conseguently best suited.

Capability unit Vie.

5.,23.5 Sinbul Bouldery Loam, 30 to 60 Percent Slopes (SLE)

5.24

Moat mapped areas have profiles similer to that bypical. About 20 to 40 percent
of the surface is sbtones and boulders.

In areas mapped as this s0il are included paltches with a stony loam or silt loam
gurface layer, small aveas with lesser slopes, and small trecits of less stony soils.

Runeff ie rapid, and erosion hagzerd severe. Because of mteep slopes, 1t is only
well suited for woodland. ALl of the areas sre in grass or forest of pine and shrubs.
The cool climate iz & limiting factor 4o cultivation, and mansgement is affected by
the severe erosion hazard and the presence of bouldsrs.

Capability uwnit Vie.
Woodland suitability group.

SONGJEONG SERIES

The Songjeong series, consisting of well drained, deep soils on moderately steep
4o steep mountainous areas, are membars of the Tine loamy family of Typic Hapludulis.
This geries developed in residusl meterisls that westhered from granite and granite-
gneiss, and is commonly essociabted with the Weol jeong and Chehang series.

A typical profile follows.

A1——0 %0 12 cm; brown to dark brown (10YR 4/3) loam; wesk,
Tine granular, frisble, slightly sticky, and slightly plastic
many, fine to medium grase and pine rootsy; diffuse, smooth
boundarys pH 5.4

Ble=12 $0 25 cmy yellowlsh brown to dark vellowish brown
{101k 5/4m4/4) loam; weak, cosrse subsogular blockys; friasble,
slightly sticky, and salightly plagtics diffuse, wavy boundarys
pH B3,
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B2t—25 to 70 cm; sirong brown (7.57R 5/8) loam %o clay
loam; weak, medium o coarse subangular blocky; firm, sticky,
end plagtic; thin clay skins; few, fine pores; few, fine
grass and pine tree roots; clear, smooth boundary; pH 5.7.

B3—-T70 to 110 cm; brownish yellow to yellowish brown
(L0YR 5/6-6/6) sendy loam; frisble, slightly sticky, and
elightly plastics few, fine poress pH 6.0.

C~-110 0 120+ cmj yellowish brown (1OYR 5/4) friable sandy
loam.

The gurface layer is brown to dark brown friable loam, 10 %o 20 cm thick. The
subsoil is strong brown or yellowish red, firm loam or clay loam with wealk, coarse
gubangular blocky siructure. Thin patchy clay skine arve in the subsoil. The substrat—
un is yellowish brown fo brownish yellow friable sandy loam saprolite of granite and
granite-gneiss. Depith to the bed rock is usually more than 3 m.

These soils are moderate to moderately low in natural fertility, low %o medium
in organic matter content and medium to strongly scid. They have a medium available
water capacity. Cabion exchange capscity is medium and base saturation low.
Permeability is moderate, and runeff is rapid.

A1 of the areas originally were in forest, but recently sbout 50 percent has
been cleared and plented to crops other than rice,

Songiecng Loam, 15 to 30 Percent Slopes (SoD)

HMosgt aress have profiles as described for the series, but small tracts with dark
colovred surfaces, and small sreas with greater slopes have been included. About
70 percent has been cleared of forest, the remaining 30 percent consigis meinly of
pine trees. Cultivation is generally poorly suited .and erosion is s severe problem
when large areas are planted to crops. This is less pronounced in small fields, with
contour boundaries and alternate fields which grow perennial forage crops such as
femoue, timothy, and orchard grams.

Capability unit ITVe.
Paddy land suvitability group Pdac.

Songjeong Loam, 30 o 60 Percent Slopes (SoR)

WMowt arveas have profiles similar to that typical, but included are small areas
of dark coloured soils with coarse sandy losm fextures, and small tracts with less
gteep slopes. Pine forest im general with only recently about 20 percent being
clesred. This soil im doo sleep for crops, severe ercsion ususlly being the result
of cultivation.

Capability wnit Vie.

SUBUG SERIES

The peries, consishing of peoorly drained, deep goile in genily sloping to gloping
narrow valleys, is o member of the coarse loamy over sandy skeletal family of
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Fluveniic Haplaguepis. It developed in mixed alluviel materisls derived from granite
and granite-gneiss,

A typical profile follos.

Ap—0 to 12 om; dark gray (5Y 4/1) loam; common, coarse,
dimbinet mottles of dark yellowish brown o olive brown
(10¥R 4/4-2.5Y 4/4); massive; friable, slightly sticky,
and plastics; many, fine to medium white and yellow mivaj
common, fine to medium rice rootsy diffuse, smooth
boundarys; pH 5.2,

Clg—-12 t0 29 cmj very davk gray (5Y 3/1) sandy loam; few,
fine o medium, distinect motitles of dark brown {(10YR 3/3)
massive; friable, slightly sticky, and plastic; common,
fine to medium yellow and white mica; clear, smooth
boundary; pH 5.4,

C2g~-29 o 52 cmy dark gray (5Y 4/1) gravelly loam; many,
fine to medium, distinet mottles of dark yellowish brown
(10YR 4/4) and few, fine, prominent strong brown (7.5IR 5/8)
mottles; massives; slightly sticky sund plasiicy few, Tine

to medium pores; commoi, fine o medium yellow and white
micas pH 5.7.

Cig—52 to 1004 omy dark gray (1OYR 4/1) very gravelly
loamy coarse sand; single grain {gravel and cobble conbent
50 percent )i pH 6.0.

The surface layer is dark gray to very dark gray friable loam to sandy loam with
yellowigh brown to dark brown or olive brown motitles. It containe gravel in some
places. The substrats are dark gray to very dark gray gravelly loamy coarse sand $o
sand with strong brown mottles. Gravel conbent increases with depth.

These moils ere medium in orgenic matter content, wmoderste in natural fertility,
and etrongly acid to neutral. COation exchange capacity is low and base saturation
moderate to high. Workebility is fair and permeability rapid. They hsve low
avallable moisture capacities. MNost of the avess are cultivated only to paddy rice
because of the poor draivags.

5.25.1 Subug Sendy Loam, 2 o 7 Percent Slopes (SpB)

Mot ereas have profiles similer to that desoribed for the series. In sress
mapped as this soil are comprissd patches that have a clay loam or sandy clay loam
horigon in ‘the profile, some areas with grester slopes, and small aveas of peal soils.
All of the arsas are well suited o rice. Because of the high water table it is not
suited to other crops such as barley and corn. This soil preduces moderate yields

when well managed. The mein management problems sre drainege and reducing the
effects of lesaching.

Capability wnit IVw.
Paddy land suitability group Plab.
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52502 Subug Sendy Loam, 7 to 15 Percent Slopes (SpC)

5.26

The profile is like that for the series, but includes small tracts with a clay
loam or sandy clay loam layer, and small areas of lesser slopes. This soil is
usually poorly suited to crope other than rice owing to the poor drainage.

The main
management problems are drainage and lessening the effects of leaching.

Capebility unit IV,
Paddy land suitebility P3ab.

UNGYO SERLES

The Ungyo series conglsts of sloping to steep, well drained, deep, dark coloured
goils. They are members of the fine clayey family of Humic Hapludults. This series
developed in colluvial materials derived from granite and granite-gneiss on dissected
mountain footelopes and terrace edges.

A typical profile follows.

Ap—0 %0 15 cm; dark brown (LOYR 3/3) cobbly silt loam; wealk,
fine gramular; friable, slightly sticky, and slightly plastic;
common, fine corn roots; abrupt, smooth boundary; pH 5.5.

B21lt~15 to 25 em; dark yellowish brown (10IR 4/4) silty clay
loam; weak, fine and medium subangular blocky; firm, sticky, and
plastics patchy, thin clay cutans; few, fine medium tubular
pores; few, fine corn rooie; clear, smooth boundary; pH 5.0.

B22t—25 to 65 cm; strong brown (T.5YR 5/6) silty clay loam;
moderate, medium to cosrse, subanguler blocky; firm, sticky,
and plastic: moderately thick clay cutensi few, fine and medium
tubular pores; few, fine dead corn roots; diffuse, smooth
houndary; pH 5.0.

B23t—65 to 100 om; yellowish red (5YR 5/6) gravelly to cobbly
clay losm with some stones, weak, fine %o medium, subangular
blockys; firm, sticky, and plastic; patchy, thin clay cutens;
few, fine, tubular pores; pH 5.0.

G100+ cm; cobbly snd stony clay loem (about 80 percent).

The surface layer ranges from dark brown to very dark brown cobbly loam o
cobbly silt loam. I% is 15 o 30 cm thick. The gubgoil is strong brown to yellowlah
red silty clay loam %o clay loam with few cobbles and gravel. The lower sirabas ave
cobbly mnd stony ldem or olay loam.

These soils are high in orgenmic matter content, low to medium in natural
fertility, and are strongly acid. They have high available moisture capacities.
Cation exchange capacity is medium and base saturation low. Crops are ugually grown
with only a few mteep slopes in forest.

5.26.1 Ungyo Cobbly Silt Loam, T to 15 Percent Slopes (UgC)

Most areas have profiles like that typical, but ineluded sre patches thai have
a loam or ®ilty clay loam surface layer; mmall tracis with greater slopes, and small
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areas of very cobbly and stony soils.

Runoff is medium. Cultivated crops, such as corn, potato, and radish are ususlly
suited, but erogion is & severs problem when these are planted. Planting on the
contour will reduce soil erosion, which in twn will be minimized if peremnial forage
Crope are grown.

Capability unit Ille.
Paddy land suitability group Plac.

Ungyo Cobbly Silt Loam, 15 $0 30 Perceni Slopes (UgD)

Most areas have profiles mimilar to that itypical, but in areas mapped as this
poil are also comprised patches that lack cobbles in the surface layer, small tracts
with lesser and greater slopes, and small aress of very stony soils. MNost of {he
goil is poorly suited to cultivetion, but corn, potato, and other vegelable crops can
be grown. The main management problem is erosion conirol.

Capability uwnit IVe.
Paddy suitability group Pdac.

Ungye Cobbly Silt Loam, 30 4o 60 Percent Slopes (UgE)

Most areas have profiles similer to thet typical, bubt included are patches that
lack cobbles and gravel in the surface layer, small areas with lesser slopes, and
small tracte of very stony msoils.

Runoff is repid. This seil is poorly suited for cultivated crops, but some such
ag corn are grown. Srosion logses are high when it is used for annual cropg. It is
better suited to pasture or forest and small tracts of the latter are to be found.

Capability wnit Vie.

WANGBAN SERIES

The Wangsan series, conslsting of gently sloping, deep, well drained, dark
coloured solls, are members of the fine olayey family of Humic Hapludulis. This
gories is developed in old alluvial materiszls.

A typical profile follows.

Lp=--0 to 15 em; very dark brown (10YR 2/2) silt loam; weak,
fine and medium subangular blocky; friable, sticky, and
plasticy few, quarts gravel; few, fine roots; clear, smooth
boundarys pH 5.0,

A12—15 to 40 cmy dark yellowish brown (10YR 3/4) silty clay
loam; weak, coarse subanguwlar blocky, bresking to weak, fine
and medivm gravuler; firm, sticky, and plesticy coarse worm
holes; few, fine tubular pores; few, fine roots; gradual,
smooth boundery; pH 5.5
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Blt——40 to 52 cmj dark yellowish btrown (10TR 4/4) silty
clay loam; weak, coarse subangular blocky; firm, sticky,
and plastic; patehy thin clay films on mome ped facess
common, fine and coarse tubular pores; very few, large
worm holes; few, subangular quartz gravel (2-4 mm);
gradual, smooth boundarys; pH 6.0.

B2t—-52 to 80 cmj brown to dark brown (7.5YR 4/4) silty
clay loam; moderate, medium and coarse subangular blockys
firm, sticky and plasticj pabchy thin cubtans on ped faces;
few, fine and medium tubular pores; few quariz gravel
pieces; few, fine yellow mica; few, large worm casts;
gradusl, smooth boundary: pH 6.0.

B22t— 80 to 130 cmj yellowish red (5YR 5/6) loam with
quartz gravel (5-10 percent); weak, coarse subangular

blocky; firm, sticky, and plastic; patchy, moderately

thick clay cufansg in worm holes and on some ped facess
Tew, medium and coarse tubular pores; diffuse, smooth

boundarys pH 6.0.

B23t—130 to 150+ cm; yellowish red (5YR 5/8) clay;
moderate, medium and cosrse subangular blocky; firm, very
sticky, and very plasbic; few, small quarts grit and feld—
spar crystale; few, fine yellowish mica; pH 6.0.

The surface layer is very dark brown to dark brown silt loam. The subgoil is
strong brown and yellowish loam, clay loam or silty clay leam. The substrata are
yellowish brown to strong brown silt loam to clay. The Wangsan are in association
with the Chahang and Imog soils, but differ from them in having finer fextures in
the subsoil. Solum thickness ranges from 150 to 200 cm, depth to hard rock from 3
to 5 m. They are low or medium in natural fertility, high in organic matier combtent,
and are mediuwm to strongly acid. They have high available moigiure capacities.
Cation exchange capacity is high and base saturation low. These sgoils are planted
t0 corn, soybean, radish, potato, cabbage and similar crops.

Wangsan 8ilt Loam, 2 to 7 Percent Slopes (WgB)

Moet areas have profiles similar to that typical for the series. This mapping
unit is on the gently sloping aress, and ie well suited to a wide range of crops.
Irrigation water for the production of rice is available in & few places, which
produce high yields when well fertilized and managed. Most of this land is in crops
such as cabbage, polato, soybean, and corn.

Capability wnit Ile.
Rice suitability group Plac.

WEOLJEONG SERIES

The geries, consigting of deep, somewhat excessively drained soils with dark
surfaces on steep to very steep mountainous areass, is a member of the coarse loamy
family of Typic Haplumbrepts. These soils -are developed in regidual materials
weathered from granite and granite-gnelss.



A typicel profile follows.

Ap--0 %o 20 omj very dark brown (10TR 2/2) to black (10TR 2/1)
loam; weak, fine bo medium granular; frisble, slightly sticky,
and slightly plastic; few, fine yellowish mica; few, fine
grit; abundant, fine and medium living grass roots; diffuse,
smooth boundarys pH 5.5.

A12--20 to 44 om; very dark gray (LOYR 3/1) loam; weak, fine
and medimm gramlar structure; friable, slightly sticky, and
slightly plastic; few, fine yellowish mica and feldspar
crystals; freguent, Tine guartsz grit and gquarts gravel;
abundent, fine and medium living gress roots; gradual,
smooth boundarys pH 5.5.

Be—d4d t0 71 om; yellowish brown (LOYR 5/6) sandy loam;
gtructureless; freguent, fine to medium guaris gravel with
some feldspar crystals; freguent, fine snd medium living
grass roots; diffuse, smooth boundary; pH 5.0.

0271 to 105 cm; yellowish brown (1OYR 5/6-5/4) sand;
friable, loospe, nonsticky, and nonplastic; very freguent,
fine and medium angular quertsz gravel; some [ine feldspar
cryesbale; few, fine living grass roots; clear, smooth
boundarys pH 4.5.

03-~105 to 120+ cm; yellowish brown (10YR 5/4) sand;
freguent, irvegular fragments of moft granite; pH 4.5.

The surface layver iz dark brown to black loam or sandy loam. The subsoll is
yellowish brown, strong brown and dark yellowish brown sandy loam or fine gandy loam.

The substrata are yellowish brown, strong brown sud pale yellow coarse sand and loamy
sand.

The Weoljeong occur with the Odae, Sinbul, Chabang, and Mangsil soils. The
Chahang have loam o clay loam B horizons, the Imog are deep dark coloured colluvial
materials. Solum thickness is commonly 80 om, and ranges from 50 4o 100 cm. Depth
to hardrock i greater than 150 cm.

Theme golls are high in orgenic matter content, low in natural fertility, and
atrongly scid. Available moisbure capmoibles are low, onblon exchange capacity is
vary low and base saduration low. Pine forest with some hapd wood is general with
vegetable crops planted in a few places.

5,28.1 Weol jeong Sandy Loam, 30 to 60 Percent Slopes (WiE)

Most arveas have profiles like that described for the series, bubt with about 5 to
15 percent rock ouberop or covered with stones.

Small aress with steeper slopes, soils with loawm or clay losm subsoils, and
desp story loam moils in small velleys, are also included.

Runoff is modersmte. This soil is mainly in forest, with coniferous trees
predominating. Vegetable crops sre planted on small aress., Woodland is best suited
but some areas will produce grasing.

Capability unit Vie.
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5,28.2 Weol jeong Sendy Loam, 60 to 100 Percent Slopes (WiF)

Mogt areas have profiles similar +to that typical with about 5 to 15 percent in
rock ouwtecrop or coverad with stones. Small areas with lesser slopes, small aress of

goils with loam fo clay loam submells, and deep stony loam soils in the small valleys
at a high elevation are algo included.

Runoff is rapid.

Foregt is general, producing only low yields even with good
management .

Capability uwnit Vile.
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Chapter 6

USE AND MANAGEMENT OF SOILS

INTRODUCTIONW

In thizs section of the soil survey, the system of capability classification used
by the Korea Soil Survey Project is explained, the soils in each capability unit, the
guitability and limitations of the soils for cultivated crops and pasture are described,
and the management practices regquired for higher ylelds are given.

The moil characteristics, favourable for paddy rice, differ from those for other
crops. They are considered in the disoussion of capability groups, bubt are discussed
in greater detail in the following section on the paddy sultability group. The sub-
gection on capability groups also describes the sultability of some soils for woodland.

CAPABILITY GROUPS OF SOILS

Capability classification is e grouping of soile %o show, in & genersl way, their
suitability for most kinds of farming. It is a practical classification based on the
limitations of the soils, the risk of damege when bthey are used, and the way they
respond to treaitment when planted to common field crops or sown to pasture crops.

The moils are clapsified according to degree and kind of permenent limitation, bub
without congideration of major and generslly expensive land-forming that would change
the shape, depth, or other characteristics, and without comsideration of possible but
unlikely major reclamation projects.

Gepability clapges. The brosdest grouping, are designated by Roman numerals I
through VIII. The numerals indicate progressively greater limitation and navrow
choices for practical use. There sres no solls placed in Class V in Pyeongchang Gun.
Clasees are described as followss

Class I Boile have few limitations that restrict thelr uwse.
Clage II Soile have moderate limitations that reduce the choice of plants or

reguire special management practices.

Glass IIT  BSoils have severs limitations thael reduce the choice of plants,
reguire special mansgement practices or both.

Class IV Soils have wvery severe limitations thal restrict the choice of plants
or regquire very careful mansgsment or both.

Clagg V Soils have 1ititle or no eropion hazard, bubt have other limitations,
impractical to remove, that limit their use to pasture or woodland.

Class VI Solls have severe limitatlions that meke them generally vnsuitable
for cultivation and that limit their ume to pamiure or woodland.
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Class VII  Solils have severs limitations that meke them unsuitable for
cultivation or pasfure and limit their use %o woodland.

Clape VIII Soile and lendforms that do not produce vegetation of commercial
value.

Capability subclasses are moll groups within esch capability class, and are
designated by adding a small letter, e, 8, or w to the class numeral, for example, Ile.
The letier 'e' shows that the main limitation is risk of erosion unless cloge-growing
plant cover is maintained, 's' thet the soil is shallow, droughty, or stony; and 'w'
that water in or on the moil interfere with plant growth or cultivation.

The claseification does not necessarily reflect the value of the land. The
Clase IIw and I1Iw lands are well guited to paddy rice, end produce high yields
without special menagement, and irrigation water needs sre not ercessive, These
s0ils are too wet to produce good ylelds of other crops without additionsl drainage.
The IVs soils produce good crops of melons and peamut, but they are too droughty to
grow most other crops. In Clase I there are no subclasses because the soils of this
clase have few limitations.

The soils of a subclass are so similar in their important characteristics that
they have gimilar management, productivity and crop responses. Some individual soils
within a subclass may heve secondary problems. Some wel moils designated as 'w' are
sloping and have a secondary problem of erosion. These problems are explained in the
description of the subclass. Debtailed information on the management of paddy soils
ig given in the paddy suitability section.

Clags I. Soils Havineg Few Limitations Rempiricting Use

1 Capability unit T

The only soil in this umit is level to nearly level, deep, well drained,
moderately permeable, and has a high available moisture capacity. Its natural
fertility is high, and organic matter content is medium. Soil reaction is neutral to
mildly alkeline. It is Axmi loam, O t¢ & perceni slopes.

Thig moil is well suited for crops, being used for corn, soybesns, potatoes,
barley, and vegetables with a few small tracis cultivated to paddy rice. It is
highly productive and cen be intensively enltivated if well managed. Cood mansgement
includes minimom tillage, the use of all available crop residuves, and proper
fortilization.

Clese IT. BSoils Havine Moderate Dimitatlons

1 Capability unit Lle.

This capability unit consists of gently sloping, deep, well dr&iged, moderately
permesble soils that have high available moigture capacity. These solle ares

Arsni loame 2 to T percent slopes.
Bancheon silty clay loam, 2 to¢ 7 percent slopes.

Wangsen silt loam, 2 o T percent slopes.
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The Armi and Bancheon are high in nabural Tertility and low to medium in organic
matter content, while the Wangsan is low to moderste in fertility, and high in organic
matter conbtent.

Crops are well suited, corn, soybesns, potatoss, and vegebables now growing.
They are moderately subject to erosion because of the slopes. The erosion hazard can
be controlled by contour farming, terraces, grassed waterways, and diverslion chamnels.
Good mansgement also includes minimum $illage, crop residues turned in, and adequate
fertilization. Liming is needed fopr the Bancheon and Wengssn soile.

2 Capability uwnit Ils

The goils in this capability unit are level to gently sloping, well drained, deep,
rapid to moderately rapid in permeability, coarse-textured or gravelly. They are:

Bonryang sandy loam, 0 to 2 percent slopes.
Hogye gravelly loam, O to 2 percent slopes.
Hogye gravelly loam, 2 %o T percent slopes.
Inog sandy loam, 2 1o T percent slopes.
Jungdong fine sandy loam, O %o 2 percent slopes.
Maji gravelly loam, O to 2 percent slopes.

Maji gravelly loam, 2 to T percent slopes.

Mogt of the soils are dark-coloured, and are high o medium both in nabural
fertility and organic metter conbtent. The svailsble moigture capacity is generally
low or moderate.

These solile are suited and used for corm, polatoes, soybeans, barley, vradish,
and other crops commonly grown in the CGun. Water for lrrigation is svallable and
paddy rice is cultivated on the Bonryang solls, altbough it isg not well sulted.
Otherwise, only a few small arveass of other wolls grow it.

Droughtiness becmuse of rapld permesblility sod low sveilable molsiure cspacity,
is & problem, and plant mutrients sre not held well. The Bowryang soils ere also
gubjeot to damage by overflow from the nescrby sitreams, but the floodwater drains

rapidly. Removal of gravel will help reduce waber seepage and will meke cultivetion
sagier.

Class 1IT. Solile with Severe Limitations

1 Capability wnit IITle

In this unit sre mostly sloping, deep, well drained, gravelly to cobbly, ercded
soils. They ares

Armi loam, 7 %o 15 percemt slopes.

Bancheon silty clay loam, 7 4o 1% percent slopes, eroded.
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Chahang loam, T to 15 percent slopes.

faghwa cobbly silty clay loam, 7 4o 15 percent slopes.
Hogyve gravelly loam, 7 %o 15 percent slopes.

Imog sandy loam, 7 to 15 pevcent slopes.

Maji gravelly loam, 7 bo 15 percent slopes.

Mitan channery silt loam, T to 15 percent slopes.

Wi shony loam, 7 to 15 percent slopes.

Pyeongan cobbly clay loam, 7 %o 15 percent slopes.
Ungyo cobbly sild loam, 7 to 15 percent slopes.

The goils in this unit gensrally have moderate or high aveilable moisture
capacities, and are suitable used for corn, potatoes, soybeans, barley, and other
COMMON summer cropg. Some areas are in woodland.

Brogion is the chief hasard in cultivated areas, but contour tillage, terraces
and grassed waterwaye will help to rebterd runoff and thus contrel it. The Hogye,
Imog, and Maji scils ere slso subject to droughtiness because of their rapid
permeability, and do not hold plant nubrdients well. Therefore, applying fertiliszer
needed in split applications, is better then applying a large guantity which is likely
to be leached out. Compost added in large amoumbs will also help reduce leaching
and improve fertility.

Tields are somewhat reduced following dry seasons,

These soils are alzo eunitable for pasiure. 4 complede pasture establishment
programme including lend preparation, liming, fertiliszation, seeding of adapted plante
and regulation of greszing will make long lived, productive pamtures. The Mitan and
Pyeongan are neutral in soil reaction, and do nod need liming.

For orchards and mulberry fields, bench berraces constructed on these soils will

assigt in ervosion control. Crowing of green manure crops ag iutercrops helbween
orchards or mulberry trees will improve fertility, reduce erosion, and incresase yields.

Cless IV. Soil with Very Severe Limitations

.1 GCapability unit IVa

In this capability uwnlt are mostly moderalely sbteep, deep, well drained, cobbly
or rocky, erodsd soils. They ares

Bancheon gilty olay loam, 15 to 30 percent slopesm, eroded.
Chaheng loam, 15 to 30 percent slopes.
Gaghwa cobbly sildy clay loam, 1% to 30 percent slopes.

Miten channery gilt loam, 15 %o 30 percent glopes.
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Wui stony loam, 15 to 30 percent slopes.

Pyeongan cobbly clay loam, 15 to 30 percent slopes.
Songjeong loam, 15 to 30 percent slopes.

Ungyo cobbly silt loam, 15 to 30 percent slopes.

Most of the soils have moderate or low available moisture capacities, and ave
usually in cultivated crope, such as corn, potatoes, soybeans, radish, and other
vegetables. Erosion ig a severe hazard because of the gtrong slopes. Good yields
can be expected if fertilizer and lime are used. For higher yields of general
agricultural crops, the soils should be treated with much lime, phosphorus and compoat.
Bench terracing will assist in erosion control, and crop residues, left on the surface,
provide cover, promote the infiliration of water, and reduce erosion losses. Maintein-
ing grassed waterways will prevent gullying.

Erogion is a small problem when these soils are covered with good grass pasiure,
but some areas avre in pine forest, with many sparse stand of trees. The soll here
deteriorates very rapidly, because of the ralking and removing of leaves and other
surface litter.

6.2.4.2 Capability unit IVs

The only soil in this capability unit, is level o sloping, deep, well drained,
very coaxrse textured, rapidly permeable, and has very low available moisture capacity.
It is Hwengryong grevelly sandy loam, O to 2 percent slopes.

This soil is low both in natursl fertility and orvgenic matter and is generally
poorly suited to most cultivated crope, but does well with pesnuits, melons, tobacco,
some vegebables, poplar, mulberry, and orcharids. Some of the soils are in paddy rice,
ap water is available from the nearby siremms, but droughbtiness or low avallable
moieture capacity remain the chief hasards. Flooding ie only for ghort periods of
time and wmost deamage then is caused by rapidly moving water.

Addition of fine clayey soll will improve the ccosrse fexture and welber holding
capacity. Split spplications of fertiliser will lessen the effects of the leaching
caused by the rapid water loss. The Hwangryong solls are easy to cultivate where
the gravel is removed from the surface.

6.2.4.3 Capability unit IVw

Thig unit consists of gently sloping to sloping, poorly drained, deep, rapidly
permeable, coarse textured soils that have high water tables and a low available
moisture capecity. These, located in swell valleye, are:

Subug sandy loam, 2 to T percent slopes.
Subug sendy loam, 7 to 15 percent slopes.
The soils of this unit are poorly sulbted o genersl cultiveted crops bhecause of
the high water table, and are used only for paddy rice, the yields of which, are

generally low. I adequately drained, they could be cultivated to wavy kindes of crops,
and tile drainage would function well. Brosion is also s problem because of the
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slopgs? an@ too, the leaching of plant nutrients due %o rapid permeability. Proper
fertilization in split applications is needed to reduce the effect of the latter.

6.,2.5 Class VI. Soils Suitable Only for Pasture or Woodland

6.2.5.1 Capability unit Vie

This capability unit consists of moderately steep to steep, well drained, stony
to rocky soils. These, exiensive in the Gun, are:

Chahang loam, 30 %o 60 percent slopes.

Cheongsim stony silt loam; 30 to 60 percent slopes.
Gaghwa cobbly silty clay loam, 30 %o 60 percent slopes.
Jangseong rocky silt loam, 30 4o 60 percent slopes.
Mitan chamnery silt loam, 30 fo 60 percent slopes.
Mui stony loam, 30 to 60 percent slopes.

Odae rocky loam, 30 %o 60 percent slopes.

Oesan stony loam, 30 %o 60 percent slopes.

Pyeongaen cobbly clay loam, 30 to 60 percent slopes.
Pyeongchang rocky clay loam, 15 to 30 percent slopes.
Pyeongchang vrocky clay loam, 20 to 60 percent slopes.
Sinbul bouldery loam, 7 to 15 percent alopes.

Sinbul stony loam, T to 15 percent slopes.

Sinbul stony loam, 15 to 30 percent slopes.

ginbul bouldery loam, 15 o 30 percent slopes.

ginbul bouldery loam, 30 to 60 percent slopes.
Songjeong loam, 30 to 60 percent slopes.

Ungyo cobbly silt loam, 30 to 60 percent slopes.
Weoljeong sandy loam, 30 to 60 percent slopes.

Because of the steep slopes, usually shallow depth, rockinese or sioniness, the
ground is so erodible that it carmot be cultivated. However, pasture and woodland
are suitable if properly managed. Most of the soils are in pine forest or in grase-
land, but again pasture management is difficult in many places because of the steep

glopes. Intensive grazing too, will leave the soils bare and subject to erosion.
Care mugt be exercised here.
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Parmers shonld select arveas best suited to itrees or pasture, and then improve
the wooded aveas by protecting them from grasing. Trees can be planted where
necessary, or the areas can be cleared and improved Tor pasture. Many of these soils
heve & surface layer that is strongly scid in reaction. Thie is favourable to pine
trees, but liming is needed to develop the soils for pasture. Some tracts can be
developed into orchard or mulberry fields.

Glags VIT. Soils Limited to Woodland

.1 Capability unit VIIe

This capability unit consists of steep, well drained, deep, rocky, or shallow
soils. They are:

Cheongsim rocky silt loam, 60 o 100 percent slopes.
Gwanag rocky sandy loam, 30 to 60 percent slopes,
Gwanag rocky sandy loam, 60 %o 100 percent slopewm.
Jangseong rocky silt loam, 60 o 100 percent slopes.
Odae rocky loam, 60 to 100 percent slopes.

Oesan stony loam, 60 4o 100 percent slopes.
Weoljeong sandy loam, 60 %o 100 percent slopes.

The ground of this wnit is so steep and rocky thet only woodland is gulted.
Cultivation is not practicable, and grasing is severely limited even under intensive
management. To reduce losses Trom erosion, leaf litter should be left on the surface
and the bare areas reforested.

PADDY LAND SUITABILITY GROUP

Rice ig the most imporbtant crop in Kores. However, this Gun hes a very small
ares of paddy land, ouly 2 623 ha. 'This ie about 16 percent of the total cultivated
area of 16 378 ha.(Yearbook of Agriculfure and Forestry Statistics 1968)., Rice
grows well on soils which ave classified as IIw or IIIw in the capability classifice-

tion. In this sechtion, the use and management of the soils suiteble for growing paddy
rice are dispcusped.

Management of paddy land can be planned more effectively if soils ave grouped
according to thome characteristics that affect the growth of rice and mensgement of
paddies. For this reason, the solls of Pyeongchsang Gun heve bsen placed in four
paddy lend suitability groups, which sre designated by PL, P2, P3, and P4, The
mumerale indicate progressively grester limitations in the use of land for rice. The

four suitability groups for rice paddy wused by the Horsa Soil Survey ave defined as
follows:

Pl Very Well Suited:

Land that is suiltable for rice paddy without the necessity of special development
or mensgement practices. This land bhes no specisl limitations or bhagerds.
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P2 Well Suited:

Land that is suitable for rice paddy with the epplication of simple special

developmeni and menagement practices. This land hag moderate bazards and
limitations.

P3 Moderasbely Suited:

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

P4 Poorly Suited:

Land that is of limited or questionable suitability for peddy because of very
severe hazards, limitations, and very difficult special management practices.

Suitability subgroupe are soil classes within esch suitability groups they are
designated by adding small letters, a, b, o, or d to the group mmeral, for example,
P2ac. The letter 'a' shows that the main limitation is slopes; 'b' that the soil is
limited mainly because of coarse texture or rapid permeability; 'c' that the soil is
well drained or has low waber 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 sub-
groups, becaunse the soils of this group have no special limitations.

Some of the soils in Subclass IIw and IIIw of the capability system are clamsified
ag Pl because the high water table is a desirable charscteristic of soil used for
growing peddy rice. Steep, gullied, stony or rocky soile are unsuibable, and are
not included in this classification. »

Group P2. Well Suited

1 Paddy guitability group P2ac

Thig group consists of gently sloping, deep, well drained, moderately permeable
goils with medium and hesvy Hextures. These goils bave low waber tables. They are:

Anmi loam, 2 %o T percent slopes.
Bancheon gility cley lomm, 2 to T percent slopes.
Wangsen silt loam, 2 to 7 percent slopes.

The available moigture capscity is high or modevrately high, and nstural Tertility
ig dominantly moderate or moderately low. The slope and low water table are moderate
limiting factors in growing paddy rice. These moils would be well sulted to this
crop if level-terraced, diked, and supplied with water. They are now being used for
corn, potatoes, radish, wheat, and other summer crops commonly grown in the Gun. A
Fow small areas of the Anmi soils are cultivated to peddy rice.

Droughtiness and loss of water because of the good drainage and the slopes are
a problem and because of the low water table, frequent irrigeation is needed to supply
rice plants. Paddy sysbeme need well comstructed weir dame to protect the dykes {rom
damage by overflow. Deep ploughing and application of calecium silicate are good
cultural practices. Barley or whealt can not be grown in the winter-gpring after paddy
rice because of the sghort growing seanson.
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2 Paddy suitability sroup Plo

The only soil in this group, is level %o nearly level, deep, well drained,
moderately permeable, medium fextured. This soil has high available moisture capacity,
high natural fertility, and mediuvm orgenic matter conbent. It is Aomi loam, O $o 2
percent slopes.

Paddy rice is well suited if enough water is available. The low water table and
moderate permeability give the only problems in growing rice, but only a few small
areas where walber im easily available are planted to this crop.

Loss of waber and disseolved plant nutrienits sre a moderate problem. The loss of
nitrogen fertilizer can be reduced by making several applicsiions in small amounis
during the growing sesson. Because of the loss of water, a good irrvigation gystem is
needed to maintain the water level. Dense planbing and spreading compost are good
management practices.

Group P3. Hoderalely Suited

1 Paddy suitability group Plab

In this paddy suitability group are genily sloping to sloping, moderately well
drained, deep, rapidly permeable, coarse texbtured soils that have high water tables
and low available moisture capacities. They are:

Subug sandy loam, 2 to 7 percent slopes.
Subug sandy loam, T to 15 percent slopss.

Thege solils are moderate in natural fTertility and organic matiter, and are now
used for paddy rice becauge of the high water table. The slope and low available
moigture capascity ave chief limitations.

Poddy dikes with well-bnilt welr dams are needed to control erosion, and nitrogen
and other fertilizer should be applied in seversl spplications during the growing

season t0 reduce the leaching. The addition of clay will also help. Dense plawting
and dry lend direct seeding are good rice culturs practices.

2 Paddy suitability eroup Piac

This group consiebs of gloping, deep, well or moderately well drained, modersbely
to moderately slowly permeable soils that have a low water table. They ave:

Avmi loam, 7 to 15 percent slopes.

Bancheon silty clay loam, T to 15 percent slopes, erocded.
Gaghwe cobbly eilty clay loam, 7 to 15 percent slopes.
Pyeongan cobbly clay losm, T to 15 percent slopes.

Ungyo cobbly silt loam, T to 15 percent slopes.

Mogt of the soils are presently used Tor the general crope other than rice, but
can be developsd Tor paddy rice with the spplication of difficult special development
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and management practices. For the paddy land uge, the ground should be level-terraced
and dikes and a water supply developed. Rice paddies on these moils will need wellw
congtructed weir dams to protect the dikes from damage by overflow following intense
raing, because the slopes of theme moils make them subject to erosion., A well
mainteined paddy system also permits cther gemeral cropas to grow without similar

losses. Deep ploughing and application of compost should be good practices in growing
paddy rice. ) '

3 Paddy suitsbility ereup Pibe

This group consists of level o nearly level, deep, well drained, moderately
rapldly permeable, gravelly, dark coloured soils that have low water tables. They ares

Maji gravelly loam, O to 2 percent slopes.

They are only moderately suited o paddy rice because of the gravel content, low
water table, and rapid permeability. Most areas are now used for corn, potatoes,
goybeans, barley, vegeiables and some other crops, and a few small aress are in rice
paddy .

To grow paddy rice, they need a dependable water supply. The losses of waber
and plant nutrients wonld be high. The gravel content interferes with cultivation
if not removed.

Fine clayey soils and a large amount of compost applied to these soils will lessen
the effects of leaching, and improve the availsgble moimture capacity. Proper
fertilization, thick planting, and dry-land direct seeding are good rice culbural
practices.

Group P4d. Poorly Suited

1 Paddy suitability group Pdabe

This group consimds of genbtly sloping to sloping, well drained, deep, moderately

40 moderately rapidly permeable, gravelly soils with a moderate to low available
moigture capacity. Thess goils have low wabter fables. They are:

Hogyve gravelly loam, 2 to T percent slopes.

Hogye gravelly loam, 7 to 15 percent slopes.

Imog sandy loam, 2 to T percent slopes.

Imog sandy losm, T to 15 percent elopes.

Maji gravelly loam, 2 %o T percent slopes.

Maji gravelly loam, T to 15 percent slopes.

Mitan chammery silt loam, T %o 15 percent slopes.

Mui stony loam, 7 to 15 percent slopes.

Mui gtony loam, 15 to 30 percent slopes.



Very few areas have been developed into paddy systems, and generally other crops
are grown, rice being unsuitable because of the slope and high water requirement. To
grow paddy rice, a dependable water supply is required and construction coste would
be high, as would the losses of water and plant mutrients in the paddies. Gravel
interferes with cultivation if not removed.

Peddies made on thesme soils will need good weir dams ‘o control erosion of paddy
walls, and, too, fine clayey soils %o reduce the effects of leaching of plant nuirients.
Proper fertilization, thick planting, and dry land direct seeding are good rice
cultural practices. Compost added will also improve yields.

6.3.3.2 Paddy suitability eroup Pdac

This group congists of moderately steep, well drained, deep, moderstely to
moderately slowly permeable soils thal have very low water tables. They are:

Bancheon gilty clay loam, 15 %o 30 percent slopes, ercded.
Bonryang sandy loam, 0 {to 2 percent slopes.

Gaghwa cobbly silty clay loam, 15 to 30 percent slopes.
Pyeongan cobbly clay loam, 15 to 30 percent slopes.
Songjeong loam, 15 to 30 percent slopes.

Ungyo cobbly silt loam, 15 to 30 percent slopes.

Most areas are in cultivated crops such as corn, potatoes, barley, soybeans,
and radish, and some are in pine forest. Thesme soiler are poorly sulted jo paddy rice
becauge of the strong slopes and the water problem. They need to be level-terraced
for paddy systems, and reguire dependable sources of water. Dry land direct seeding
may be a way of growing rice. Cobbles and gravel need to be removed for easler

cultivation. Deep plovghing and application of caleinm silicate and compost are good
menagement practices. Brosion of paddy walls would be controlled by welr dams.

H0303.3 Paddy suitability group Pdbe

These soils are level 4o nsarly level, deep, well drained, rapidly permeable,
gandy soils with a very low gveilable moigture capaclty and low waber tables. Thay
have low clay content and low cabtlon exchange cepecity, esnd are subject o drought~
iness. The moils in thig paddy suitabllity growp arved

Hwangryong gravelly sandy loam, O b0 2 percent slopes.
Jungdong fine sendy losm, 0 o 2 percent glopes.

Paddy rice is grown in a few mmall areas where water ils aveileble, and generally
only pesnuts, melons, mulberry, snd some orchard do well.

The loss of water and plant nutrients can be controlled to some extent by
applying clayey soil. Split spplication wf Tertilizer will reduce their being leached.
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Teble 3
GUIDE TO MAPPING UNLITS

Hap . Q. Capability Paddy
Symbol Mapping Unit Unit Suit. Group
Am Anmi loam, O to 2 percent slopes I P2c
AnB Anmi loam, 2 to T percent slopes ITe P2ac
AmC Ammi loam, T %0 15 percent slopes 1ITe Plac
BeB Bancheon silty clay loam, 2 %o T percent ile P2ac
alopes
BeG2 Bancheon silty clay loam, T to 15 percent iTTe Plac
slopes, eroded
BeD2 Bancheon eilty clay loam, 15 to 30 percent Ve Pdac
slopes, eroded
Bo Bonryang sandy loam, O to 2 percent glopes IIs Pdac
CheC Chahang loam, T %o 15 percent slopes Ille
ChD Chahang loam, 1% to 30 percent slopes iVe
ChE Chaheng loam, 30 to 60 percent slopes Vie
Cal Cheongsim stony silt loam, 30 to 60 percent Vie
glopes
CeP Cheongsim rocky silt loam, 60 to 100 per— Vile
cent slopes.
Ghe Gaghwa cobbly silty clay loam, 7 %o 15 per- I1Te Plac
cent slopes
1)) Gaghwa cobbly sility clay loam, 15 %o 30 per— IVe Plac
cent slopes
GoE Gaghwe cobbly silty clay loam, 30 %to 60 per- Vie
cent slopes
Gl Gwanag rocky sandy loam, 30 to 60 percent Vile
slopeas
G Gwanag rocky sandy loam, 60 %o 100 percent Vile
glopes
Heg Hogye gramvelly loam, O to 2 percent slopea Ils Pic
HgB Hogye gravelly loam, 2 %o 7 percent slopes Tis Phabe
HgC Hogye gravelly loam, T to 15 percent glopes IiTe Phabe
Hr Hwangryong gravelly sandy loam, O to 2 per- Vs Pdbe
cent slopes
ImB Imog sandy loam, 2 to T percent slopes iis Plabec
ImC Imog sandy loam, 7 to 15 percent glopes IITe Pdabc
Jek Jangseong rocky silt loam, 30 %o 60 percent Vie

glopes
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Table 3 (Cont'd)

Map . . Capability Paddy
Symbol Mapping Unit Unit Suit. Group
JeP Jangseong rocky silt losm, 60 to 100 percent Vile
slopes
Jd Jungdong fine sandy loam, O to 2 percent Iis Pidbe
glopes
M3 Maji gravelly loam, O to 2 percent slopes IIs P3be
MjB Maji gravelly loam, 2 to 7 percent slopes Iis Pdabe
M30C Maji gravelly loam, 7 to 15 percent slopes IiTe Plabe
MtC Mitan chamery silt loam, T to 1% percent IITe Phabe
glopes
MtD Mitan channery silt loam, 15 to 30 percent IVe
glopes
M3E Mitan chammery esilt loam, 30 4o 60 percent Vie
slopes
Mg Mui stony loam, T to 15 percent slopes Ilie Pdabe
MuD Mui stony loam, 1% 4o 30 percent slopes IVe Plabe
Muf Mui sbony loam, 30 to 60 percent slopes Vie
0dE Odae rocky loam, 30.to 60 percent slopes Vie
04w Odae rocky loam, 60 to 100 percent slopes Vile
Oalt Oesan gtony loam, 30 0 60 percent slopes Vie
OaF Oeman shtony loam, 60 to 100 percent slopes Vile
Pal Pyeongan cobbly clay loam, 7 to 15 percent IITe Plac
wlopes
Pab Pyeongan cobbly clay loam, 15 to 30 percent IVe Plac
glopes
Palb Pyesongan cobbly clay loam, 30 4o 60 percent Vie
glopes
Pol Pyeongchang rocky clay loam, 15 to 30 percent Vie
glopes
Pol Pyeongchang rocky clay loam, 30 to 60 per- Vie
cent wlopes
RC Riverwash cobbly VIix
RL Rock Land VILX
816 Sinbul stony loam, T to 15 percent slopes Vie
51C Sinbul bouldery loam, 7 to 15 percent slopes Vie
31D Sinbul stony loam, 15 to 30 percent slopes Vie
S1D Sinbul bouldery loam, 15 to 30 percent slopes Vie
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Table 3 (Cont'd)

sfn?éjol Mapping Unit Cap%iﬁmy Suii?dggoup
S1E Sinbul bouvldery losm, 30 4o 60 percent slopes Vie
SoD Songjeong loam, 15 to 30 percent slopes IVe Plac
S0l Songjeong loam, 30 to 60 percent glopes Vie
SpB Subug sandy loam, 2 %o T percent slopes IVw P3ab
SpC Subug sandy loam, T %o 15 percent slopes IVw P3lab
UgC Ungyo cobbly silt loam; T to 15 percent Iile Plac
slopes
Ugh Ungyo cobbly silt loam, 15 %o 30 percent Ve Pdac
slopes
Ugk Ungyo cobbly silt loam, 30 to 60 percent Vle
glopes
WgB Wangsan silt loam, 2 to 7 percent slopes ITe P2ac
Wik Weoljeong sendy loam, 30 to 60 percent slopes Vie
WiF Heoljeong sandy loam, 60 to 100 percent Vile

glopes .
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Appendix

GLOSBARY

See reaction, soil.

Congisting of or formed in meterial deposmited by water.
Soil material thet has been trangporied and deposited by water.

The cepacity of a soil to hold water in a form available to
plante. The amount of moisture held in a soil between Field
capacity, or about one~third astmosphere of tension, and the
wilting ceoefficient, or about 15 simospheres of tension. Terms
for available moisture capacity given in this survey (deﬁermined
to a depth of 125 cm) are the following: High -~ 25 om or more s
medium « 15 to 25 emy Llow - 7 to 15 cmg and very low - less than
T com.

The degree to which soil material that has base exchange
properties is maturated with exchangeable cations other than
hydrogen, expressed ag a percentage of the cation-exchange
capacity: High — 60 o 100 percent; medium - 35 to 60 percent;
and low - less than 35 percent.

A measure of the btotal amount of exchangesble cations that can
be held by a soil. It i expressed in terms of millieguivelents
Eme) per 100 g of soil material that is neubral in reasction

pH 7.0) or at some other sitated pH value: High - 10 me or more;
mediuwm ~ 6 to 10 me; low = 3 to 6 me; and very low - less than
3 ma.

Az a soil separate, the mineral soil pariticles less than 0.002 mm
in diameter. A& a soil textural class; soil material that is

40 percent or more clay less than 45 percent sand, and less then
40 percent sild.

A cutan composed of oriented clay particles.

Heving been trangported by gravity, mees slippage or a combing-
tion of slippage and local wash.

S0il material, rock fragments or both moved by creep, slide, or
local wash and depomsited abt the base of a sleep slope.

The feel of the soil and the ease with which & lump can be
crushed by the fingers. Terms commonly used to describe
consisbence are ~ '

Loogse. - Woncoherent; will not hold together in a mass.
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Friable. - When moist, orushes easily under gentle pressure
between thumb and forefinger and can be pressed together into
a lump.

Pirm., - When moisi, crushed under moderate pressure between thumb
and forefinger, but resistance is distinctly noticeable.

Plastic. -~ When wei, readily deformed by moderste presgure butb
can be pressed into a lumps will form a 'wire' when rolled
between thumb and forefinger.

Sticky. - When wet; adheres to other material, and tends to
gtretch somewhat and pull apart, rather than to pull free
from other material.

Hard. - When dry, moderately resistant o pressure; can be broken
with difficulty between thumb and Torefinger.

Soft. -~ When dry, breaks into powder or individual grains under
very slight pressure.

A coating or film, on the outside of a soil aggregate or mass.
It may congist of clay, milt, oxides of iron or mangsnese,
organic matter, or other wmateriasls.

Thickness of soll over a specified layer, generally a layer that
does not permit the growth of roots. Clessses used in this soil
survey to indicate depth are the following: Deep — 1 m or morve;
moderately deep - 50 cm to 1 m; and shallow - less than 50 om.

The washing of soil from the smoil surface. It includes washing
of a contimuovs thin lsyer from the surface, known as sheet
erosion, a8 well as the formation of small valleys known as
gully exosion.

4 level of classification of closely related soils immediately
above the series level. The soils of a family are usually very
pimilar in their management characteristics.

Deporlted by joint asction of streams snd sea.

A dense and brittle pan, or layer, that owes its hardness maeinly
to ewbreme density or compaciness rether than to content of much
clay or cementation. Fragments that are removed arve frisble,

but the material in place iw wo dense that rools camot penetrate
it and water moves through it very slowly by following vertical
chammels and cleavage planes.

A layer of moll, epproximstely parallel %o the swrface, that has
distinct characteristics.

(1) Soil containing a relatively even mixture of sand and silt
and o somewhat smaller proportion of c¢lay, generally a desirable
guality. May be gubdivided inbo fextural classes, such as sandy
loam, loam, silt loam; and clay loam. (2) Specifically, soll
material conbaining T to 27 percent clay, 28 to 50 percent silt,
and less then 52 percent sand.
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The units shown on soil maps. They may be mainly soil series,
phases of soil series, complexes of moil series, or some other
combination such as mixtures of soil series and rock outocrop.

Consisting of large, uniform masses of cohesive soil, in some
places with ill-defined and irregular breskage, as in some of
the fine~texitured alluvial soils; structureless.

A small fileld that hes been levelled with a bunt capable of

retaining a shallow depth of water. Paddies are used principally
for growing rice.

The quality of a soil that enables it to transmit air and water.
The following relative classes of soll permesbility, used in
this goil survey, refer to estimated rates of movement of water
in millimetres per howr through saturated, undisturbed cores
under a 2.5 cm head of waber: Very slow - less than 1 mm; slow -
1 %o 5 mm; moderately slow — 5 to 15 mm; moderate — 15 to 50 mmg
moderately rapid - 50 to 150 mmi rapid — mowre than 150 mm.

The degree of seidity or alkelinity of & soil, expressed in pH
values. A soll that tests to pH 7.0 isg precisely neutral in
reaction becsuse it is neither acid nor alkaeline. An acid, or
faour, ' soll ie one that gives an acid reaction; an alkaline
s0il is one that ie elkaline in reaction. In words, the degrees
of acidity or alkalinity are expressed thua:

bl
Briremely acld cceosevossuncoees BELOW 4.5
Very strongly acid coeccasssoas 4.5 $0 5.0
Strongly acid cceoescsscensosses Hel t0 5.5
Madivm 8048 cecesssesonsnasscns Heb 0 6.0
SLightly acid seevscnccssascons 0oL t0 6.5
HeBbTel wosvovesscscsoocsssacoe Dob t0 Tol3
Mildly 8lkaline .cocovesscssoss [od B0 7.8
Moderately alkeline cesewcsesas 19 to 8.4
Strongly alksline c.eeecscencss 8.5 t0 9.0
Very strongly alkaline .cee..00 9.1 awd higher

A a soil separate, individual rock or mineral fragments in soils
having diemeters ranging from 0.05 to 2.0 mm in dismeber. Most
sand grains consist of guarts, but ssnd may be of any mineral
composition. 48 a textursl class, soil maberial that is 85 pepe
cont or more sand and not more than 10 pereent colay.

As a soil meparate, individual mineral particles in & soil that
range from the upper limit of clay (0,002 mm) in diameter to the
lower limit of very fine sand (0.05 mm). 4s a texbtural class,
goil mebterial that is 80 percent or more silt and less than

12 percent clay.

Soil slope is measured by using a hand level and is axpr@w&gd
as the percent the vertical distance {change of elevation) is
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of the horizontal distance,

describe them are as follows:

Slope classes and terms used to

Slope Hepping
Percent Clase Symbol
0 - 2 Hearly level A
2 - 7 Gently sloping B
T =15 Sloping ¢
15 = 30 Moderately steep D
30 - 60 Steep B
60 or more Very steep i

The thin outer layer of the earth's crust which merves as a
medium for the growih of land planis.

The arrangement of primary soil particles into compound particles
or clusters that are separvated from adjoining sggregetes and
have properties unlike those of an egual mass of unaggregated

primary soil particles.

An alluvial plain that has elevation above the present floodplain.

The relative proportions of sand; s2ilt and clay in a soil mass.

The upper surface of ground water; the highest part of the soil
or underlying rock that is wholly saturated with water.
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