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This technical report iz one of a series of reporis prepared during

the course of the UNDP/SF project identified on the title page. The
conclugions and recommendations given in ithe report are those considered
appropriate a2t the itime of its preparation. They may be modified in the
light of further knowledge gained at subsequent stages of the project.

The designations employed and the presentation of the material in

this document and its maps do not imply the expression of any opinion
whatgoever on the part of the United WNations or the Food and Agriculture
Organization of the United Nations concerning the legal or constitutional
ptatug of any country, territory or sea area, or concerning the
delimitation of frontiers.
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ABSTRACT

This report demcribes soil survey activities in Sengju Gun which were part of the
Korea Soil Survey conducted by the Govermment of the Republic of Korea with the
agsigtance of the United Nations Special Fund ;/. The field work of the survey was
done during the period from July 1967 +to December 1968. The entire area of the (un
(125 928 hectares) was mapped in detail, including paddy lands, upland crop fields
and forest lands. Together with the accompanying map, which is printed at a scale
of 1:250 000,the report presents an inventory of soil and soil conditions in the
surveyed area. Individual soile are described and laboratory data for representative
profiles are given. The report includes soil descriptions and interpretations, and
provides data end recommendations for specific land resource analysis and planning.

The basic information about the soils is interpreted for application to the
various aspects of agriculiure in the area, including land use adjusitment, reclamation
and development, increasing production, and the improvement and conservation of lands
according to their capabilities. To show general land use potential the soils of the
area are placed in seven land capability classes showing limitations and choices for
practical use. The soils in each capability class are given, the suitability and
limitations for cultivated crops and pasiure are described, and manasgement practices
required for higher yields are suggested. About 19 600 hectares or 62 percent of the
cultivated land is used for paddy rice. Management of the soils for paddy rice is
discussed and the soils are placed in four paddy suitability groups, indicating
progressively greater limitations in the use of the land for rice.

;/ The United Nations Special Fund and the Expanded Programme of Technical Assistance
were merged to form the United Nations Development Programme on 1 January 1966.
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Chepter 1

ITErRODUCTION

The detailed soil survey described in this report began in July 1967 and was
completed in December 1968. It formed part of the Korvean Soil Suwrvey conducted by
the Govermment of the Republic of Korea with the assistance of the United Nations
Special Fund &/@ The Goverument cooperating agency wes the Winiwiry of Agriculture
and Foregtry. The execubing agency for the United Nations Special Fund was the Food
and Agriculture Urgenization of the United Wations.

The purpose of ithe report is to provide basic soil information reguired for the
development and menagement of the various aspechts of Koresn agriculture, including
the reclamation and development of new lands for settlement, the improvement and
conservation of lands scoording to thelr capsbilities, the incressing of production,
and overall economic development through appraisal of the soll resources.

Yor the Koresa Soil Burvey Project new research and new cartographic methods have
been used in detailed soil swrveys, by PAO goil experts and treined counterpart staff.
The counterpsrt personnsel were trained in technigues of wmoil swrvey, characterization,
corvelation, and classification by the FAD soll sclentiste before participating in
the field.

This report is an inventory of research fivdings, in meps and in writing, of
goil and soil conditions in Sangiv Gun. It conteins importent informaition which
will ameist the Gun personnel, landowners and others, in the wise use of the land,
whether it is for sgriculbure, foresiry, vwban development, bullding sites or
recreational and other nonsgricultural uses.

Thig report has been compiled by the following: Yeong-Hee Joo and Charles E.
Downey. It is based on the work ofs

Pield Burvey:s Yeong-Hee Joo
Maeng-Byang Wee
Seung-Sam Park
Jong-Yeol Park
Ho Park
Deog-Chee Kim
Gyu-Jin Jeong
Chang-So0 Park
Gwang-SJoo Kim
Tang-Saob Les

%/ The United Nations Special Fund and the Bxpanded Programme of Technicel Assistance
wers merged to form the United Netions Development Programme on 1 January 1966,
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Correlations

Cheon-300 Shin

John F, Derting

Charles E. Downey

John Fo Derting

The list of reports issued by the Soil Survey Project, including the present
volume, iz given below:

Technical
Technical
Technical
Technical
Technical
Technical
Technical
Technical
Technical
Technical

Report
Report
Report
Report
Report
Report
Report
Report
Report
Report

1o
2o
3e
4.
50
6o
7-
8,
9.

The Soils of Korea (with map at scale 1:1 000 000)

Soil Reconnaissance of Korea (with map at scale 1:250 000)
Ulju Gun and Ulsan Si

Gimhas Gun

Dalseong Gun and Daegu Si

Gwangsan Gun, Damyang Gun, and Gwangju Si

Sangju Gun

Pyeongchang Gun

Gimje CGun

10. Buyeo Gun

The individual detailed So0il Survey Reports (Technical Reports 3-10) are each
accompanied by a detailed soil map at scale 1:250 000.
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Chepter 2

(GENERAL DESCRIPTION OF THE AREA

LOCATTON

Sangju Gun is in the northwestern part of Gyeongsang Bug Do, one of the central
provinces of the Republic of Korea (Map 1), between 127C47'5°' and 128020'3'' eagt
longitude, and 36914'0'%, 36039'1'' north latitude. The area is bounded on the north
by Myungyeong and Goesan Gunz, on the west by Boeun and Ogcheon Guns, on the south by
Yeongdong, Geumneung and Seongsen Guns, and on the east by Yecheon and Euiseong Guns.

The surveyed erea includes 125 928 ha and has a population of 251 634, according
to the Yearbook of Statistics for 1967. Approximately 20 percent of the population
lives in Sangju Eub,

PHYSIOGRAPHY, DRAINAGE AND GEOLOGY

Sengju Gun is mainly on the Mi. Sobaeg range and its offsels to the west. Slope
ranges from moderate to very steep. The esstern part is along the Wegdong River and
ite ftributaries. Near the river the land is mostly level to sloping.

The total area of the flooded plains and sitresm terraces is relatively small.
The highest point, about 1 057 m, is on a suwmit of Cheonhwang in the northwestern
part. In the west the elevation of the peaks ranges from 800 to 900 m.

Except for the west slope of the mounteins in the west, the mein sireams flow
eamtward into the Nagdong River. These are the Bancheon, Bugcheon, and Namcheon
creeks. Seogcheon and Sangeheon sireams flow southwest, and Hwaysng and Yongdae,
northwest .

Nine geologic formations are in Sangju Gun (Table 1), made up of alluvium, fine
grained rocks, and coarse grained rocks., Alluvium consists of material recently
depogited on floodplaing. The fine grained rocks, andesite porphyry snd schist,
are in the Silla rock series. The coarse grained are granite, and granite-gneisg of
the Nagdong rock series and Daedong sysbem. Roughly 80 percent of the surveyed area
consiste of the granite end granite-gnelise system., In distribution the sedimentary
rocks are not extensive ss compared with the igneous rocke, and are classified into
the g§ille series. Local sreas of conglomerate, classified in the Wagdong rock series
occur along the Nagdong river.

Parent Material

Parent material is the unconsolidated mase from which soil develops. Soi
the ares developed from residuvum that weathered from vwnderlying rocks, or fro
alluvium deposited by water.
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The dominant underlying rocks include granite, granite-gneiss, shale, sandstone,
and conglomerste. Granite and granite-gneiss are most extensive along the Nagdong
river. Shale and conglomerate are almo distributed there. The Sinjeong series ig
derived from these kinds of rocks. BSoils of the Hagseo smeries are underlain mainly
by schigt. The Gwanag, Samgag, Taehwa and Songjeong series include the principal soils
underlain by granite and granite-gneiss. The goils of the Habln series are the
principal soils derived from shale and sandstone. About 8 perceut of the moils is
formed in alluvium.

Mluvial goils are mainly on river terraces, flcodplaine and bottom lavnds. Some

of them are in narrow valleys in wmountainous areas. Soils of the Banho, Jisan, Subug,
Sindab and Jungdong series developed in alluvium and colluvium.

Table 1

ESTIMATED ARBA (F KINDS OF ROCKS IN SANGIU GUN'L/

Geology Area (ha) Percentage (%
Conglomerate 8 765 7.0
Shale and sandstone 2 810 2.2
Shale and conglomerate 333 0.3
Limestone 630 0.5
Granite system 34 420 273
Oranite-gneiss 46 203 36,6
Andesite porphyry 15 110 12,0
Schist 6 510 5.2
Chert breccia and 200 0.2

porphyry
Alluvium 10 947 8.7

;/ Geological Survey of Korea and the Geological
Society of Korea; (eclogic Map of Korea. 1956

WATER SUPPLY

Eight major sireams, with a total length of about 58 km drain the Gun, and most
Tarms have been developed along these water sources. The extent of well watered rice
paddy is 8 373 ha. Principal soils in thesme paddies are Hemchang, Geugrag, Gyuam and
Gangdong. Poorly watered rice paddy includes 6 882 ha, and soils are the Jisan,
Jungdong, and Yongji series. The Geugrag and Gyuem are mainly furnished with
irrigation water by the Gaeun, Gyeongdul, and Jungdeog reservoirs; Hamchang and Gangdoung
soile by farm ponds and dug wells. Jisan and Yongji soils depend largely on natural
precipitation. Near the Nagdong river rice fields are provided with water from it.
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CLIMATE

Sangju Gun has & conbtinental climate with commonly an alternstion of three cold
days and four warm days. Winters arve generally very cold, and summers very warm,
egpecially July and August. Sangju Gun has no long record weather stations, but
records from the Bangju agricultural-sericulitural high school in Sangju Bup are
repregentative of the area. A summary of temperature, precipitation, evaporation, and
humidity data from the Sangju Cun anmual report for the year 1966 ig given in Table 2.
Precipitation generally is very heavy in July, Mngust and September, and very light
in December, January and February. The anoual average is about 1 300 mm. Annual
snowfall ig digtributed from the first of Janvary until the end of February. The
humidity is nearly the same throughout the year.

Table 2

TEMPERATURE, PRECIPITATION, EVAPORATION
5D HUMIDITY 1/

(1966)
Temperature Precipi-  Humidity
Honth Arerage Average tation
daily daily  Average EFérags Hverage
maximum minimum  monthly monthly monthly
o¢ ¢ ¢ rm
Janwy ‘”"306 408 ""604- 44;55 86
Febpruary w04 2.9 SN 27 .0 87
arch 57 10.4 2.4 53.27 76
April 2.6 16.9 8.0 96.0 17
May 20.8 26.4 12.6 17.99 73
June 23.2 28.2 1T.1 153.7 64
July 26.3 32.0 22 .4 235,1 82
August 26,7 32.1 23.6 112.8 87
September 20,7 25.3 14.7 183.5 78
Qctober 14,5 22.3 T2 26,0 79
Hovember 6.4 11.0 3ed 90.3 85
December w0 2.8 wl) 0B 30
Armaal 11.65 17.92 8.05 1 000.21 80.33

1/ statistical Yearbook of Sangju Gun, 1966.

AGRICULTURE

Ferming is the most importent enterprise in Sangju Gun, with about 30 percent of
$he iotal ares devoted to it. Practically all of the remsinder is wooded. Paddy rice
is grown on about 19 643 ha, or 62 perceni of the culbivated arvea of 31 761 ha. Most
of the soils are loamy or sandy, and suitable for such crops as barley, soybean,
vegetable, mulberry mnd Hohacco.

Important soils for cultivetion are in the Sangju, Bsegsan, Benho, Geugrag, and
Hamchang series. The soils of the Samgag need protection againet erosion by planting
trees such as acacia or alder. Apart from rice and barley the income is generally
from the sale of tobagco, cocoons and persimmons. Barley is generally grown in the
winter-spring on most farms, with about 60 perceut of the paddy land ares being used
for this purpose.
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HOW THE SURVEY WAS MADE

Thig survey was made to learn what kinde of soils ave in Sangju Gun, where they
are located, and how they can be used. The entire soil lendscape was observed
including: steepness, length, and shape of slope; kinds of nstive plants or crops;
kinds of rock; and many facts about the soils. Holes were made and profiles were
observed at an average interval of sbout 200 m, depending on the nature of the
landgcape.

Spacing was much closer in the highly productive paddy lands $han in the hilly
and mowntainous areas. There stones, rock oubcrops, gullies, and eimilar features
are important indicators of kind of moil.

Comparisons were made among the profiles gitudied, and were compared with those
in other areas where detailed soil surveys have been made. Soils were named and
classified according to the soil classification system used in Korea and other
countries.

Soils that have profiles almost alike make up & soil meries. A4l1 of one series
have major horizons thet are similar in thickness, srrengement, and other important
characteristics. Bach is named for a town or other geographic feature near the place
where Tirgt observed and mapped.

Huadong and Banho, for example are the names of two soll series in Sangjun (un.
These would have essentially the same chavacteristics as the Hwadong and Banho mapped
in other areas.

Soile of one series, however, can differ somewhat in texture of suwrface soil
including the amount and size of cosrse fragments, in slope, and in the amount of
erogion that is evident. As these differences are important in the use and mansgement
of the goils, some of the soil series have been divided imbo mapping units baged on
slope and also upon the presence of rocks. Thus, there are sloping and moderately
steep mapping uwnits of Samgag soils with sandy loam surfaces as well as steep mapping
units of Samgag solils with rocky sendy loam textures.

There is also another difference between the geries and the mepping uwnit. The
series includes a group of profiles that have a definite but limited ramge in their
properties. The wapping unit, bhowever, must include all of the important properties
of the moils that are within the limite of the ares shown on the map. Usually
within a mapped ares there are some profiles that resemble other series more than
the series named in the mapping units. In mapping uniis such as Semgeg rocky sandy
loam, 30 o 60 percent slopes, the part of the area that is rock outorops obviously
does not have a profile. It would of course be mogt desireble to have & map with
these aream of other goils and areas of rock oubtcrop shown in their true ocourrence,
but it is not practical.

Other arveas of land which do not heve developed solls are slso shown on the soil
map, but are given descripiive names, such as rock land, or viverwash, sandy and are
called land types rather than soils.
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DESCRIPTION (F THE GENERAL S0IL Map

INTRODUCTION

The general soil map, Map 2, shows the woil associations in the survey area. A
soil association is & landscape that has a distinctive proportional pattern of soils.
It normally consists of one or more major soils and ab lesst one minor soil and it is
named for the major. The soils in one assoclation may ocour in another, but in a
different pattern.

This map im not suitable for plenning the mansgement of a farm or fields as the
goils in any one association ordinarily differ in slope, depth, stoniness, drainage,
and other characteristics affecting mansgement. Wine soil associstions are shown
on the general soil map. Of these, the Samgag-Sangju-Ibseog association is the
largest, occupying about 54 percent of the (un.

AREA 1. SAMGAG-SANGIU-IBSEQG ASSOCTATTON

Dominantly steep, but pome areas of gloping in the valleys, somewhal
excesgively drained soils of the mouniain areag.

This associaltion covers about 52 pervcent of the fun, mainly in the mountainous
areas. Semgag soils meke up about 80 percent, Sangju 10 percent, Ibseog 5 percent,
and minor soile 5 percent. Samgag are sloping to steep, deep coarse sandy loam with
low available moigture capacities. The Sangju, however, are deep and well drained,
being found in the small valleys as alluviel fens. Ibseog soils ave made up of coarse
sand and fine gravel eroded from the Samgeg aress, and deposited as alluviasl fansg in
the giream valleys. The minor soils of this sssociation sre Banho and Jisan.

Host of this association has only a sperse cover of poorly shaped pine trees, bul
the Sangiv and Ibseog are used for cropland. FBrosion is a severse problem of the
Semgag soils, for in addition to lowering the productivity of the upland soils, erosion
deposits coarse sand and gravel on the lower lying soils. Productive vegetation, could
be established on the eroding areas, though the cost would be high in relation do
increaged produciion. However, the benefite resulting from the lessening of
deterioration through deposition of sand and fine gravel on the lower lying peddy
lands, may far outweigh that.

AREA 2. GWANEGwTAEHW&»éEOGTO ASS8OCIATION

Dominsantly sbeep shallow golls, but some moderaitely deep and deep soils on

legser gloped.

This asseciation covers about 6 pevcenmt of the Gun, with the principal ares being
found in the mountains in the vorthwest, with some smaller areass in the southeash.
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The Gwaneg soils, aboub 70 percent of the sssvcistion;, are mainly in the highest
mountain aveas; the Tashwa, sbout 15 percent, on the less sloping ususlly lower areas,
and the Seoghbo, about 10 percent, in the high mountain velleys. Minor soile cover
roughly 5 percent.

The Gwanag are shallow, with sandy loam texbure, low available water holding
capacity, and very droughty. The Taehws are deeper, with loam %o clay loam textures,
and have desirable characteristics except for being sloping to smteep. The Seoglo,
gloping end moderately steep, are very gravelly and cobbly.

This area is mainly suited for woodland, with some small areas suitable for
pagture,

AREA 3. NAGSEO-SEOGTO ASSOCIATION

Steep and very steep shallow soils on high mountaine with some sloping soils
in the valleys.

The association covers about 8 percent of the Gun with most areas being in the
gouthwest. FElevation raunges up to more than 500 m. HNagseo solils arve dominant,
covering about TH percent of the arem. These ave sheep and very steep, shallow
gravelly loams. The Seogho are aboub 15 percent, snd ave sloping to modersiely steep,
deep, very gravelly aml cobbly valley soils. Hinor soils include the Banho and Yongji.

Practically all of the area is in woodland. Some areas of Seogho could be

developed into pasbure, bul frees ave best suited. With good treatment yields are
apt to be only moderate, because of the droughty nelture of these moile.

ARBA 4. SIHIEONG-HABIN-JANGWEON ASSOCTATION

Shallow to deep, mloping to sleep soils developed over sandstone and shale.

This associabion covers about 7 percent of the (Gun, mainly in the eastern part
near the Nagdong river plain. The aven is generally very severely eroded. The
gullied Binjeong soils are about 50 percents the eroded, shallow Habin soils about
353 the Jangweon with a fragipan, about 10; and minor soils about 5 percent. Except
for the small areas of Jangweon on the little valley slopes, only woodland and some
pasgture are suitable.

Active erosion aleo damsges the paddy lands below by Aepositing coarse, infertile
soil materials on them. The ditches of the irrigation and drainasge systems there are
Tilled with coarsze sediment. luch tree planting, pasture establishment and other
land treatment, is needed for the development of profitable uses.

AREA 5.  SARGAG-SONGIEONG ASSOCTATION

Gently sloping to moderately steep, well and excessively drained, clavey to
sandy loam soils of the rolling hillg. -

This association covers about 4 percent of the CGun with the largest areas in the

northeast near Hamchang and Gonggeom. The sandy loam Samgag soils are sboud 45 pep-
cent of the area; Songjeong, 40 percent, and minor soils, 15 percent.
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.Thiﬁ area is cropped to many kinds of vegetables, barley, and some tobacco, but
erogion is a severe problem if anmual culiivation is practiced. Forage and pasture
crops arve well suited, and high production could be obhasined if the land were
properly limed, fertilized and mensged. These soils are slso well suited for orchards,

mulberry trees and similar crops. Pracihices such as contouring, strip cropping and
terracing, help reduce erosion losmes.

AREA 6. HAMCHANG-GEUGRAG-HWADONG ASSOGIATION

Nearly level to genbly sloping, poorly and moderately well drained floodplain
and low terrace moilg.

This association is about 6 percemt of the Gun, the main area being along the
Namcheon and Seogcheon giresms. The sendy and poorly drained Hamchang soils are
ugually adjacent to them and have shout 40 percent of the ares. The CGeugrag, about
35 percent, are clayey, imperfectly drained and at slightly higher elevations than
the floodplain. The Hwadong and Gongmeong, about 15 percent of the area, are mainly
gently sloping, with some sloping tracis well above the floodplain. Minor soils
including the Hwabong cover about 10 percent.

This association is the wost important for agriculbure in Sangju Gun. Though the
principal crop is rice, obher crops are grown, and the response ig good to management
and fertiligation. Heamchang soils are used only for rice because of their poor
drainage, buit the paddies on the other soils are usually also cropped to barley.

As preciically this entire area is cropped, additional production must be

obtained through such things as improvement of water supplies for irrigation,
fertilization, and drainage.

AREA 7. SAIGIU-BAEGSAN-HWANGRYONG ASSOCIATION

Nearly level to moderately steep soils of the small gtream valleys.

This association, in the better drained smell valleys, covers about 9 percent
of the Cun and is second in agricultural importance. The well drained loamy Baegman
soile are the most exbtenmive, covering about 55 percemt of the area; the Sangju soils,
gravelly sandy loams, about 25 percent; the Hwangryong soila, well drained gravelly
loamy sand adjecent to the gireams, sbout 10 percent. Hinor soils including Anyong,
Bonrysng, and Hogye comprise the remaining 10 percent.

A variety of crops, are grown including rice. Iim yields are often low in many
paddies because of a lack of water, and unless adequate sources are developed, crops
other then rice may be the most profitable. The development of water supplies is
costly in these areas because of the topogrephy. The areas are long and narrow
requiring the construction of many dikes for a relatively small amount of rice paddy.
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AREA 8. JISAN-JANGWEON-YONGJI ASSOCIATION

Gently sloping to moderately steep, poorly drained o moderately well drained
goils of the small valleys.

This associabtion is about 4 percent and consiste of emall valleys in many sections
of the Gun. The poorly drained, gently sloping to sloping, loamy Jisan soils, are
most extensive, covering about 40 percent of the area. TYongji soils, somewhat better
drained than the Jisan, bul resembling them in other rempecis, meke wp about 30 per-
cent, while the somewhat steeper Jangweon soils with fragipan horizons comprise about
10 percent. Minor soils including the Subug and Banho series are about 20 percent.

Rice is +the principal crop on the Jisan and Yongji areas. This crop does well
and yields ave high in years of average to high rainfall. In drier years the lack of
goil moisture often delays rice plaunting past the opiimum date, with the result that
the yields are low. The cost of developing a dependable irrigetion system will be
high as meny dikes are required on the slopes in the narrow valleys characteristic of
these soils. Because of the lack of water it may be more profitable to grow other
crops in many places.

ARBA 9. JUNGDONG-SINDAB ASSOCIATION

Nearly level, poorly to well drained sandy soils of river floodplains.

This association, about 4 percent of the Gun, is found in the Nagdong river
valley and consists mainly of the poorly drained, very sendy Sindeb soils. These
are about 45 percent of the association, and the well drained sandy loam Jungdong

gsoils about 35 percent. Minor soils including the Gyuam, Hagsen and Hamchang series,
are about 20 percent.

The poorly dreined areas are mainly planted to rice, and the better drained to
a variety of crops. MNulberry trees are grown on some well drained very sandy soils.

The washing of sand into ivrigation and drainage ditches is a severe problem.
The wet areas, although not too suitable for rice production, would be very droughty
if drained and are best left as they ere. Improvement in this area is largely
dependent on control of erosion on uplands, and preventing the accumulation of more
sand.
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Chapher 5

DESCRIPTION OF S0ILS

IHTRODUCTION

This section describes the soil series and mapping units of the Sangjun Gun. With
this are given detailed descriptions of a iypical profile representing each series.

The soil series is described first, end then the mapping units of the series.

Following the name of each mapping unit there is a mymbol in parentheses, identifying
the mapping unit on the detailed moil map.

To obtain full information on any one mapping unit, it is best to read Tirset the
description of the series which describes the general concept of the moil, and
afterwards read the demcription of the mapping unit. This gives more detailed
information about the area mapped, such as slope, presence of other soils, rock oub
crops, and other factors affecting use.

Aditional information about the use of the mapping units can be found in the

discusgions of Capability Units and Paddy Suitability Groups. Table 4 lists these
groupings for sach soil.

Claggification of Soils

The classes in the current system are defined briefly in the following paragraphs.
(1) oOrder

Ten orders are recognized in ‘the current system. They are Entipols, Vertisols,
Inceptimols, Aridisols, Mollisols, Spodosols, Alfimols, Ultisols, Oxomols, and
Histomols. The properties umed to differentiate the soil orders are mostly thome

$hat tend to give broad climatic groupings of soils. The exceptions, Entisols and

Histosols, are in many different climates.

Ultisols are mineral soils that bhave distinct horizons and are commonly om old
land surfaces. They contain a clay-enriched B horizon thai has low base salurstion.

Alfisols are moils containing e clay-enriched B horizon that has high bage
asaturation.

Inceptisols are mineral soils in which horigzons have definitely staried to develop
but which do not have clay-—enriched B horizmons. They generally are on young, but not
recent land surfaces.

Entisols are young mineral soils that do not have genetic horigzons or heve only
the beginning of such horizons.
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Mollisols ave mineral soils that have dark coloured surfaces with high organic
maetter content and high base saltwraiion.

(2) suborder

Each orvder is subdivided into swuborders, primerily on the basis of soil
characteristics fthat seem to produce classes having the greatest genetic similarity.
The guborders have & narrower range of climate than the crders. The criterig for
guborders chiefly reflect the presence or abgence of waterlogging or soil differences
regulting from the climaie or vegetation. Those properiies are mineralogy, chemisiry,
degree of gleying, soil moisture, texiure, and the presence or absence of accumulated
soluble material. The suborder is not shown in Table 3.

(3) Great group

Bach suborder is divided into greab groups on the basis of uwniformity in the
presence, absence, and arrangement of diagnostlc horigzons and features., The diagnogtic
horigzons are those that coniain alluvial clay, iron, and humus; or they are thiock, dark
coloured surface horigzons; or horizons which have a pan that interferes with water
movement or root development. The features are colours of dark brown and dark red
that are associated with basic rocks; major differences in chemical composition; and
wide differences in base saturation.

(4) Subgroup

The subgroups are subdivisions of the greai groups and are defined in terms of
reference to them. One of the subgroups represents the central concept of the great
group, and others called intergredes, have properties of one great group that are
dominant and also weakly expressed properties of amother great group, suborder, or
order. Subgroups may also be made where there is some sgoil property unlike that of
the great group, suborder, or order. The names of subgroups are derived by placing
one or more adjectives before the name of the great group.

(5) Pamilies

Families are separated within a subgroup primarily on the basig of properties
important to the growth of plants or to the behaviour of soils when used for
engineering. Among the properties considered are texture, consistence, permeability,
reaction, mineralogy, soil temperature, and thickness of horizons.

(6) series

The series consists of a group of soils that formed in & particular kind of
parent material and having a genetic horigon that, except for texture of surface soil,
are gimilar in differentiating characteristics and in arrangement in the soil profile.
Among these characteristics are colour, sitructure, reaction, consistence, mineralogical
and chemical composition.

ANYONG SERIES

The series consists of sloping ito moderately mteep, deep, well drained soils
formed in colluvium derived from acid and intermediste crystalline materials. They
are found on mountain footslopes, mainly in the moutheast, and are members of the fine
loamy family of Typic Hapludalfs.
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Table 3

AND PREVIOUS SYSTELS OF CLASSIFICATION

Current Classification

1938 Clasgification

Seriss
Pamily Subgroup Order Great Soil Group
Anyong Fine loamy Typic Hapludalfs Aifisols Alluvisl-Red Yellow
] Podgzolic moils
Baegsan Fine losnmy Dystric Fluventic Incepbisels  Alluviasl soils
Butrochrepis
Banho Pine loamy Dystric Fluventic Incepiisols Alluvial soils
Buitrochrepts
Bonryeng  Coarse loamy Typic Udifluvents Entisols flurial goils
over sandy
Cheongog Fine clayey vpic Rhodudulis Ultisols Reddish-Brown
Lateritic soils
Gangdong Fine loamy Fluventic Haplaguepis Inceptisols  Low-Humic (ley soils
over sandy
Geugrag Fine clayey Aeric Ochragualfls Alfisgols Red~Ysllow Podzolic
soils — Low-Humic
Gley soils
(ongseong Fine claysy Aguic Hapludalfe Aifimols Red-Yellow Podzalic
soils
Guansag Loamy skeleial Lithic Dysirochrepis Inceptisols Lithosols
Gvuam Coarse silty Aguic Fluventic Inceptisols  Alluvial soils
Butrochrepis
Habin Goarse loamy Lithic Buirochrepis Incepiigols Lithosols
Hamchang  Coarss loamy Typic Haplagueptis Inceptimols  Low-Humic Gley -
Alluvial soils
Hogye Loamy skeletal Fluventic Hapludolls Mollisols Alluvial soils
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Table 3 (Cont'd)

Current Classification

1938 Classification

Series
Family Subgroup Order Great Soil Group
Husbong Sendy Typic Udipsammenis Entisols Aluvial soils
Huwadong Fine clayey Aguic Hapludulfs Alfisols Red~Yaellow Podzolic
golils
Hwangryong Sandy skelebal Typic Udipsamments Entisols Alluvial soils
Ibsecg Sandy skeletal Typic Udipsemments Entisols Aluvial soils
Inog Coarase loamy Pluventic Hapludolls ¥ollisols Alluvial soils
Jangweon Fine loamy Typic Fragiochrepis Inceptisols Plancsols
Jisan Fine loamy Fluventic Haplagquepis Inceptigols Low-Humic Gley soils
Jungdong Coarse loany Typic Udifluvents Entigols Alluvisl smoils
Hagneo Losmy skeletal Lithic Dystrochrepis Inceptissla  Lithosols
Samgag Coarse loamy Typic Dystrochrepis Inceptisocls Lithosols
Sangju Coarse loamy Byetric Fluventic Inceptiscls  Allwuvisl soils
Butrochrepis
Ssogto Loamy sgkeletal Dystric Fluveniic Inceptisols  Regosols
Buitrochrapis
Ssongsan Coarse loamy Dystric Fluventic Inceptisols  Alluvial soils
Butrochrepts
Sindab Sandy Typic Psammaguents Entigols Alluvial soilsm
Sinhsung Fine loamy Asric Fluveniic Inceptigols  Low-Humic Gley -
Haplaguepts Aluvisl soils
Sinjeong Fine loamy Typie Dystrochrepts Inceptimols  Lithoscls
Songjeong Fine loamy Typic Hapludulis Ultisols Red-Yellow Podzolic
soile
Subug Coarse loamy over Fluventic Haplaguents Entisols Low-Humic Gley -
sandy skeletal Aluvial soils
Tashwa Fine loamy Typic Hapludulis Ultisols Red-Yellow Podgolic
soils
Yongii Fine loamy Aguic Fluventic Inceptiscls  Alluvial - Red-

Yellow Podgolic
goils
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The Ap horigzon ig 15 to 25 cm thick, and when not flooded is brown, dark brown,
dark yellowish brown or pale brown gravelly loam or sendy leam. In rice paddy it is
gray or grayish brown with mottles. The B horizon im yellowish brown, sbtrong brown
or dark yellowish brown gravelly to cobbly loam, clay loam or siliy clay loam with
clay cutans. The ¢ horizon (not described in the typical profile) is yellowish brown,
pale brown or brown very gravelly or very cobbly loam or clay loem.

The soils are commonly associated with the Jangweon, Seogto, and Baegsan. The
last lacks clay cutens, and bes less coarse fragments than the Anyong. The Seogho
goile slso lack clay B horizons, but are very gravelly to stony.

A& typical profile follows.

Ap——0 %o 10 em; dark yellowish brown (10YR 4/4) cobbly
sandy loam; weak, very fine and fine granmular structure;
friable, nonsticky, and nonplastic; common, fine yellow
mica; few, fine gravel; many, fine and mediuvm barley roots;
abrupt, smooth boundarys pH 5.2.

Blt—-10 to 25 cm; dark yellowish brown (IOYR 4/4) gravelly
sandy loams weak, medium and coarse subangnlar blocky
structure breaking essily to fine and mediuvm granular;

firm, slightly sticky, and slightly plastic; common, fine
and medium pores; approximately 10 percent weathered
granite gravel and cobbles; few, fine barley roots; gradual,
smooth boundary; pH 5.8.

B21l%~-25 to 50 cm3 brown to dark brown (LOYR 4/3) cobbly
loam; moderate medium to coarse subangular blecky structure;
firm, sbicky, and slightly plastics thin, discontinuous
¢lay cutans; many, fine and very fine pores; spproximately
15 percent slightly weathered greanitic gravel and cobblej
few, fine roots; clear, smooth boundary; pH 6.2.

B22%-—50 o 90 cmj strong brown (7.5YR 5/6) cobbly loam;
moderate, medium to coarse subangular blocky structures
few, discontinuous reddish brown (5IR 4/3) clay flowsy few
worm cagta; Tirm, very sticky, snd plasiici common, fine to
medium pores; approximately 20 percent cobbles and slones;
pH 5.0

They are moderate in natural fertility and medium in orgamic matter. The
aveilable moisture capacity is moderate, as is permeability. Cation exchange capacity
is mediun and bame saturation medium to high.

About 7O percent of the aress are in cultiveted crops. FPaddy rice has only a

limited cultivation owing to the lack of water. The remaining land is in poor pins
trees.

Anyong Cobbly Loam, 7 to 15 Percemt Slopes (AnC)

The surface layer in many sreas is free of cobbles because they have been removed
by farmers for eagier cultivation. Soms aveas have a clay loam surface layer and a
subsoil with & demse compact horizon or fragipan. Also included are small areas of
goile without coarme fragments. Oftherwise, profiles are usually similar o that
described for the geries. Hurface runoff is slow.

Cultivated crops and pasture are well suited, and paddy rice, moderstely.
Erogion ig the chief mensgement hazard, and cobble content another limiting factor.

Capability unit Iille.
Paddy suitability growp Plac.
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5.2.2 Anyong Cobbly Loam, 15 %o 30 Percent Slopes (4nD)

Mogt areas have a profile gimilar Yo that described for the series. NHany aress
that have cobble free surface layers, and small areas with a silt loam surface layer
are included, as are a few small areas of 30 to 40 percent slopes, small areas of
soils with dense layers or fragipans, and pome areas of sltony soils.

Crops are limited because of the erosion hazard, but pasture and trees will do
well. Brosion conbrol is the main management problem.

Capability wnit IVe.
Paddy suitability group Plac.

5.3  BAEGSAN SERIES

The Boegsan series congists of genily sloping to moderately steep, deep, well
drained soils formed in slluvium-colluvium washed from areas underlain by porphyry,
granite, and granite-gneiss. These soils, usually on the conocave colluvial slopes
throughout the Gun, are members of the fine loamy family of Dysitric Fluventic
Butrochrepts.

The areas that have not been used for paddy are brown to dark brown or yellowish
brown leoam, silt loam or clay loam tlwoughout the profile. The paddy soils are
grayish brown to dark grayish brown in the upper horizons. In some places they have
a sandy loam substratum.

The Baegsan soils, commonly associmted with the Yongji, Hwadong, Subug, Sangju,
and Jisan soils, are Iiner-tezfured than the Sangju and better drained than the Yongji
and Subug.

A typical profile follows.

Ap—0 to 5 omy yellowish brown (1OTR 5/4) and. pale brown
{1OYR 6/3) gilt loam; moderate, fine granular; friable;
common, fine roots; abrupt, swooth boundary; pH 5.5.

A3=-5 to 25 cm; light yellowish brown (1OIR 6/4) silty
clay loam with common, fine faint brown to dark brown
(T.5YR 4/4) mottles; strong, medium platy; slightly
firm; common, Tine manganese concrefion; pH 6.3.

B2~~25 to 50 om; yellowish brown (10YR 5/4) heavy loam
with common, fine faint pale browm (10YTR 6/3) mottless
moderate, very coarse prismatic; firm; pH 6.3.

B22—50 to 80 om; yellowish brown (10YR 5/6) silt loam;
common, fine faint strong brown (7.5YR 5/6) and yellowish
red (5YR 5/6) mottles; strong brown (7.5YR 5/6) crushed;
firm; pH 6.3,

B3—80 %o 140 cmj pale brown (LOYR 6/3) eilt loam; firm;
many, fine distinct strong brown (7.5YR 5/8) and
yellowish brown (10YR 5/6); pH 6.0.

C--140 to 200+ cmj brown to dark brown (7.5YR 4/4) silty
clay loam with common, medium faint pale brown (10YR 6/3)
mottles; strong brown (7.5TR 5/6) crushed; weak blocky;
firm; pH 6.0,
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The Bg@gﬂwn series are moderate in natural fertility, mediwm in organic matter,
and are slightly to strongly acid. They have moderate permeability and medium

available moisture capacity. Cation exchange capacity is medium, snd base saturation
high or mediwm.

Cultivated crops are usual, including psddy vice. Some mulberry fields and
orchards have been established.

Baegsan Loam, 2 %o T Percent Slopes (BeB)

The profile is usually wmuch like that desoribed for the sevies, and includes
small areas of yellowish red clay loam, and ailt loam or sandy loasm throughout the
profile.

Mowt crops commonly grown in the Gun do well, as does paddy rice if water is
available. Frosion conbrol is the main mansgement problem when upland crops are
cultiveted.

Capability wit ITe.

Paddy suitability grovwp Plac.

Baegsan Loam, T %o 15 Percent Slopes (BsC)

Profiles of this godll are mimilar to thet demcribed for the series; with some
areas of the unit having silt losm, clay loam, or sandy loam textbures.

The plough leyer can be essily kept in good $ilth. A wide range of crops,
mulberry field and orchard srve well sulted. Paddy rice, i waber e availaeble, grows
well. Erosion is the chief management hagard when upland crops sre cultivated.

Capability unit Ille
Paddy suitability group Plac.

Baegsan Loam, 15 %o 30 Percent Slopes (BeD)

Small rille are common and some shellow gullies but otherwise, the profile is
gimilar to that described for the series. Some aress of silit loam, clay loam, or
gandy loam textures are included.

Only & limited range of crops are suited, because of the sieep slopes and erosion
hazerds. Nost areas are well suilted to pessture, mulberry or orchard. Erosion
contrel is the main mansgement problem.

Gapability wnit IVe.
Paddy suitability group Plac.

BANHO SERIES

The meries conslsie of gently sloping to sloping, deep, well drained, somewhat
gravelly soils formed in colluvial mebterial eroded from aress underlain by grayish
brown and reddish brown shele, sendstone and conglomerate. Theme seils, mogtly in
local valleyas and on alluvial Tane mainly in the western part of the Gun, are members
of the fine loamy family of Dysiric Fluventic Butrochrepts.
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The surface layer is brown, dark brown, or dark yellowish brown gravelly loam or
gravelly sandy loam 5 to 10 cm thick, but in the paddy wmoil ranges from grayish brown
to dark grayish brown. The subsoell is yellowish brown, derk yellowish brown or
strong brown gravelly loam or gravelly clay loam, and ranges from 60 to 80 cm in
thickness. The € horizon is gravelly to very gravelly or cobbly sandy loam to loam.

The Banho are assgociated with the Sangjv, Seoglo, Yongji, and Anyong soils,
contain less gravel than the Seogio, and are coarser, and lighter coloured then the
knyong. They differ from the Yongji in having betlier drainage and coarser substrata.
The Sangiu ave free of gravel in the ¢ horizon while the Bavho are gravelly to very
gravelly.

A typical profile follows.

Ap=-0 to 5 em; dark yellowish brown (10YR 4/4) sandy loam
with some gravel; weak, fine and mediuwm gramlar; friablej
few, mediun poress common, fine roots: gradual, smooth
boundary; pH 6.0.

A3=-5 40 25 cm; dark yellowish brown (10YR 4/4) loam with
some gravel; brown to dark brown (10YR 4/3) crushed; weak,
coarse and very coarse plaly vreaking to blocky structures
friable; many, very fine and coarse pores; common, medium
and coarse roots; abrupt, wavy boundarys pH 5.8.

B--25 to 55 cm; yellowigh brown (10YR 5/6) loam with some
gravel, medium and coarse subangular blocky structures
slightly firm; common, fine and coarse pores; few, fine
coarse roots; abrupt, irrvegular boundary; pH 5.0.

Cl--55 to 80 cmy yellowish brown (1OYR 5/8) gravelly to
cobbly sandy loam; massive; cobbles are granite-gneisss
few, fine and coarse pores; diffuse boundary: pH 5.0.

(280 to 1204 cm; yellowish brown (10YR 5/8) to dark
yellowish brown (10YR 4/4); grevelly silty clay loam
magsive; few, fine and cosrse pores; gravels are granite-
gneissg; pH 5.0

The Banho are moderate in natural fertility, medium in organic matier, and are
mediwm to sgtrongly acid. Permeability is moderste, and available moigture capacity
is medium. Cation exchange capacities are medium and basme saburation high or medium.

Gultivated crops cover 80 percent while the rest is in paddy rice. Mulberry and

persimmon grow in some places.

Banho 8ilt Loam, 2 to 7 Percent Slopes (BhB)

Most areas of this deep, well drained soil have profiles similar to that
described Ffor the peries. In this unit are included paiches that have a clay loam or
8ilt loam surface layer, and small aveas of greater mlopes than the described Tange.

Howtly the land is well suited ¥o crops commorly grown in the Gun, but paddy
rice yields are usually low because sufficient walter is not available. The main
management problem is control of the moderaite erosion.

Capability wnit Ile.
Paddy suitability group PRac,
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Banho §ilt Loam, 7 to 15 Percent Slopes (BhG)

Moat areas have profiles similar 4o that described for the geries. In this
mapping unit are included small areas that have a yellowish brown clay loam surface
layer; with greater siopes than the demcribed rangs, and &lso Anyong and Vongii soile.

Cultivation is usually suited but paddy rice, because of the lack of irrigation
water ig not grown in some paris. FErosgion ie the chiefl mavagement hagard.

Capability uwnit IIle.
Paddy suitability group Plac.

BONRTANG SERIES

The Bonryang series consisiing of level to nesrly level, deep, well drained
soils, occurs on floodplains, mainly along the Nagdong river snd ite tributaries, and
is a member of the coarse lozmy over sandy nonscid family of Typic Udifluvents.

The moils are coarse sandy loam or loam over sand. Depth to sandy layer ranges
from 70 to 100 em. Natural colour is brown to dark brown or yellowish brown to dark
yellowigh brown, but when used for paddy ies grayish brown to dexrk grayish brown. The
gandy layer is yellowish brown or brownish yellow, and contains up to 30 percent of
gravel and cobbles. These soils are commonly asgociasted with the Hwangryong, Hwabong,
Hagsan, and Hamchang soils.

A typical profile feollows.

Ap—0 to 15 cm; brown to dark brown (1O0YR 4/3) sandy loam;
weak, fine granular sitruciure; few, fine pores; nonaticky
and nonplastic: common, very fine and fine reoits; planty
mica; clear, esmooth boundary; pH 5.0.

Cl=~15 to 45 cmj yellowish brown (10YR §/4) sandy loam
(loam); friable, slightly sticky, and slightly plastic;
few, fine and medium pores; few, fine rocts; many mica;
clear, smooth boundary; pH 6.0.

0245 to 85 cm; dark yellowish brown (10YR 4/4) sandy

loam with few, medium faint mottles of pale brown (LOYR 6/3),
light yellowish brown (10YR 6/4) when crushed; massive; few,
very fine and fine pores; few roots; abrupt, smooth boundary s
pH 6.0.

11C3—85 %o 150+ cmj light yellowish brown (10YR 6/4) sand;
pingle grain; loose; few roots; few pores; pH 6.0.

The Bonryang soils are moderate in natural fertility and low in arganic mattey@
Available moisture cepacity is low, and permeability rapid. Cation exchange capacity
is low and bese saturation high.

A11 of the area is in cultivated crops, with paddy rice occupying about BQ D@L
cent of the total.



Bonryang Sandy Loam, 0 to 2 Percent Slopes (Bo)

Mogt areas of this soil have profiles similar o the one described for the meries,
but included are small arveas, with s suwwface layer of loamy send, sand or coarse
sand, and soils with sandy loam textures throughout.

This soll is suited to a wide range of crops, bul because of the rapid permeability
not to paddy rice. The low available moisbure capacity and the need for flood control
are the main mansgement problems.

Capability wnit Ils.
Paddy suitability group Pibe.

CHEONGOG SERLES

The Cheongog consists of sieep, deep, well drained soile formed in materials
that weathered from basic igneous rocks. Depith to hard rock is more than 1.5 m in
mogt places. The serdes is s member of the Tine clayey family of Typic Rhoduvdulis.

The & horizon is reddish brown or yellowish red 2ildy olay loam or clay loam;
the B, red %o dark red sildy clay loam or olay loam; and the §, yellowish red, yellowish
brown or reddish brown clay loam or loam. Uoarpe frasgments of basic rock of variable
colowr are occapionally present. The solum ig 100 to 150 om thick.

& typicel profile follows.

ko0 to 5 omy reddish brown {5TR @/&) aildy olay Lloam;
gtrong, fine, granuler structure; sticky and plastic; few,
fine pores; meny, fine roobs; sbrupt, smooth boundaryy pH 5.5

B2lte—5 %o 15 om; dark red (2.5YR 3/6) smilty clay with
moderate very fine subangular blocky breaking to granulsr
aggregated: very sticky and very plastic; few, fine poress
many fine rootsy abrupht, smooth bouwnderys pH 4.5.

B22t==15 o 50 cm; red {2.5YR 4/6) silty clay loam; with
moderate coarse subanguler blocky structure; sticky and
plastic; few, fine pores; common, fine roots; diffuse,
broken boundery; pH 4.5.

B3lt=-50 to 90 cmy red (2.5YR 4/6), olive brown (2.5Y 4/4)

elay loam; brown to dark brown (7.5YR ﬂ/&} when crushed; massive;
friable; patchy thin discontinvous clay cubtans: diffuse, broken
boundary; pH 5.0.

B32--90 to 130 em; yellowish red (5YR 4/6) silty clay loam;
frisble; wesk, medium blocky structure; few roots: few pores;
clear, smooth boundary; pH 4.5.

C--130 to 170 cmj dark yellowish brown (10YR 4/4 70%),
yellowish red (5YR 4/8 30%) clay loam; reddish brown (5YR 4/4)
when crughed; magsive: sticky and very plasticy pH 6.0.

The Cheongog soils are low in natural fertility and organic matter. Permeability
is slow and the available water capacity medium to high. Cation exchange capacities
are high and base saburation low. These soils have a deep root zone. The native
trees are small pine.
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Abouts 90 percent i wooded, and the rest cleared for lobacce or similar crops.

Cheongor Bouldery Clay Losm, 30 to 60 Percent Sloves, Eroded ChEe )

Boulders make up about 10 to 20 percent of this unit area, but apart from them,
the profile is as desoribed for the series, with some areas heving a thinner one. A
few suall aress with slopes rapging from 15 to 30 percent, and some arveas of & moil
underlain by limestone are also included. This soil is not well suited to cultivaiion,
but is to the woodland now growing. Barley and tobacco grow well bub the sbeep slope
makes erosion o serious hasard.

Capability unit Vie.

GANGDONG SERTES

The Gangdong series consists of gently sloping to sloping, deep, poorly drained
soile formed in alluviwe washed from nearby uplsods uwnderlsain by granite, gneiss,
and gchist., These molls ccour in the small valleys throughout the Gup, and are
members of the cosrse loamy over sandy nonacid family of Fluventic Haplaguepbs.

The 4p horizen is grayish brown to dark grayieh browm or veoy derk grayish
brown lean or sandy loam, 5 to 10 om thick. The B horizon is gray, derk gray or
olive gray loam, sud is usually stratified with thin clay losm or sandy loam layers.
The O horizon ile loamy sand to sand.

The Gangdong ave sesocisied with the Hamcheng, Subug, and Jipen soils. The
Hamchang are sandy loam throughout the profile, and are not underlasin by loamy sand.

The Gangiong moiles arve relatively cosrser textured than the Jisan.

A typical profile follows.

bpe= to B omy preyish brown (2.5Y% ﬁ/ﬁ} to dark grayish

b ovin ﬁﬁwﬁﬁvé/@) Losm with few coarse digtinct derk gray
(57 4/1) mottles; olive gray (5Y 5/2) when crushed; massive;
many, fine to medium roots; abrupt, smooth boundary; pH 6.5.

Kg—5 to 25 em; dark gray (57 4/1) losm with few, fine
digtinet olive hrown {2«%@'4/@) mottles; alightly sticky
and plastic; structureless (massive); common, fine to

medium roots; gradual, smooth boundary; pH 6.5.

Blg—25 %o 40 cmy dark gray (5Y 4/1) loam with few, fine
olive brown (2.5Y d/@) mottles; mageive; friable, slightly
aticky, and plastic: few, fine poresy few, fine roots; clear,
gmooth boundary: pH 6.%.

B3g--40 %0 TO om; very dark gray (5Y 3/1) loam; messive;
firm, very plasbic, and very sticky; clear, smooth boundary;
pH 6.5.

Cg—T0 o 120+ om; gray (5Y 5/1) sand and stratified loamy
send; structureless (single grain); nonsticky and nenplastic;
pH T.0.
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The moile of Gangdong series are low to medium in nabtural fertllidty, mediuwn in
orgavic matter, and are slightly acid to neubtral. They have rapid permeability and
low fo medium available moilsture capacity. Cation exchange capacity is low o very
low, and the base ssburetion high.

Because of the high groundwater table, all of the land is in rice paddy.

Gangdong Loam, 2 to 7 Percent Slopes (GdB)

The profiles of mownt aress are similar to that described for the series. With
this moll are included small aveas that have a clay loam or loamy sand surface layer,
and a few small sreas of less slope than the described range. Some parts have loamy
textures throughout. Surfesce runeff is very slow.

This soll is suited +o & wide range of crops if the high gmmundw&%@w table ism
lowered. Paddy rice, a crop that grows well on this soil, ie generally cultivated.
The main management problem for crops other then rice, is to lower the water table.

Capability wnlt Ilw.

Paddy sultability group Plab.

Gangdong Loam, 7 to 15 Percent Slopes Gﬁ@)

This deep, poorly drained soil hasg a profile ap described for the series, bub
inclundes: pabtohes that have a sandy losm, sandy clay loam, or clay leoam surface layer,
small parts with greater slopes, and a few amall areas of solls with loam or sandy
loam textures throughout.

Good yields of most crops, if the high groundwater table is lowered, will be
produced, but in ite present condition it is well suited only o paddy rice. Crops
other than rice are subject o droughtiness in the yesrs of wfavoursble rainfall
because of the low available moleture capacity. The main mansgement problem for crops
other than rice is to comtrol the groundwater table.

Capability unit ITIiw.
Peaddy suitability group Plab.

GEUGRAG SERIES

Soilm of the Geugrag series are level to nearly level, wvery deep, and imperfectly
drained. They heve formed in mixed alluvisl materiels, and are distributed chiefly
in the easgtern parit of the Gun. This series iz & member of the fine clayey family
of Aeric Oovhragualfs.

The #p horizon is milt loam or Loam, but is silty cluy loam or clsy loam in the
areas where the surface leyer hap been removed or disburbed by the rearvangement of
form land. Its colour rangss from dark gray to dark grayish brown with mobttles of
yellowish brown or olive brown. The B horizon is yellowish brown or dark yellowish
brown, mottled with grayish brown or light gray, very sticky and very plasiic silty
clay loam or sility olay. '
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The.Geugrag oceur with the Hwadong, Gongseong and the Hamchang soils. The Hwadong
are on higher elevations and are bebter drained than the Gengreg, while the Gongseong
are redder and harder in consisbence.

A typical profile follows.

bp—-0 to 5 cm; grayish brown (LOYR 5/2) silt loam; few,
fine distinet yellowish brown (10YR 5/6) motiless pale
brown (10YR 6/3) when crushed; structureless (massive);
friable; few, fine discontinucus random vesicular pores:
many, fine rootsy clear, emooth boundary; pH 5.5.

Blg—15 %o 25 cm; dark gray (5Y 4/1) eilt loam; few, fine
prominent strong brown mottiles (7.5YR ﬁfé}g olive gray
(5?‘5/2) when crushed; massgivey sbicky and plastic; few,
fine pores; common, fine rootsy gradual, boundary; pH 6.0.

B21~-25 to 55 em; yellowish brown (10YR 5/8) silty clay with
many, medium, disbinct light gray to gray (10YR 6/1) motiles;
yellowish brown (10YR 5/6) when crushed; moderate, fine and
medivm subanguiar blocky structure; firm, very sticky, and
very plastic; few, fine, common pores; few roots; gradual,
smooth boundary: pH 6.0.

BR2-—55 to 90 om; yellowish brown {(1OTR 5/@) gildy clay:
common, fine faint, light gray to gray (10YR 6/1) mobtles;
pale brown (10TR ﬁ/3) when crushed; weak, blocky siruveture;
firm, very sticky, snd very plastics many, very fine and
coarse pores; gradusl, smooth boundary: pH 6.0.

B3——90 to 120+ om; light gray to gray (N/6) silt clay loams
common, fine, prominent yellowish brown (LOYR 5/8)§ mottlemn;
light olive brown {(2.57 ﬁfa) when crushed; massive; aticky
and plastic; many pores; pH 6.0.

The Geugrag are moderstely high in neutral fertilily snd medium in organic matier
conbent. Permesbility is very slow and available waler capuscity bigh. They ave
medium to strongly acid, and are high both in cation exchange capacity and in bage
saturation. Rice and barley grow well and are widely culbivated. Some limited
depression areas are used only for paddy due to the high groundwater table.

Geugrag Silt Loam, O to 2 Percent Slopes (Gr)

Most areas have a profile as described for the series, but included ave
patches that have a gilty clay loam or sandy loam gurface layer, and small aress of
Hwadong, Ponryang, eand Hamchang.

The land is eawily kept in good tilth, snd most is in cultivated crops. 1% ig
guited bo peddy rice, and a wide range of other crope if properly drained. There is
no particular problem in growing rice, but drainage ig reguired for most obther crops.

Capability wnlt Ilw.
Paddy suitability group Pl.
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GONGSEONG SERIES

Soils of the Congseong series are gently sloping to sloping, deep and moderately
well drained. They ocour on alluvial-colluvial terrace positions, and the series ig
a member of the fine clavey Tamily of Aguic Hepludalfs.

The Ap hoprison is yellowish brown, dark brown, or dark yellowish brown loam clay
loam or siliy clay loam, except for tracts used for paddy rice which are grayish brown.
The B2l% horizons are similar to the upper B horizon tut have many light gray or light
grayish brown motitles. The ¢ horigons are brownish yellow or yellowish brown clay
loam.

The Gongmeong occur with the Hwadong, Jangweon, and the Geugrag soile. The
Jangweon heve a fragipen and ave on mountein footslopes, while the CGeugrag are less
well drained than the Gongseong series and are on lover elevetions. The Hwadong
soils are yellowish brown, lees claysy ranging from 35 to 4% percent clay.

A typical profile follows.

Ap—-0 to 10 omj yellowish brown (10TR 5/8) silty clay loam
with weak, fine subangular blocky structure; friable, sticky,
and plasgticy clear, smooth boundarys pH 5.5.

B21t=-10 to 30 em; yellowish red (5YR 4]8} and strong brown
(7.5TR 5/6) silty clay; strong brown (7.5YR 5/6) crushed;
gtrong, fine and medium angular blocky structure; very
sticky and very plastic; continuous thin clay cutans;
common, cosrse black mangsnese mottling on ped facesn;
gradual, wavy boundary (13 $o 20 om thick); pH 5.0.

B224-=30 0 50 omy strong brown {7.5¥R 5/6) and yellowish
red (5YR 5/6) silty clay; yellowish red (5¥R 5/8) crushed;
gtrong fine and mediun angulay blockys; firmy continuous
thin clay cuwtans; mediuvm black mangsnese concretionsg

very sticky and very plesticy clesr, wavy boundary; pH 5.0

B23t--50 to 80 cmj strong brown (7.5YR 5/6) and yellowish
brown (10YR 5/8) silty clay with common, coarse faint
light gray (LOYR 7/1) mottles; strong brown (7.5YR 5/6)
crushed; strong, medium and coarss angular blocky
structurey patchy thin cley cutauns; diffuse, lrregular
boundarys pH 5.0

Bitw80 to 150 om; light gray %103& 7/1} clay with many,
coarse, distinet strong brown (7.5YR 5/6) mottles;
yellowish red (HYR 5/8) crushed; medium and coarse angular
blocky structure; patchy, thin clay ocutans; very sticky
and very plastic; pH 5.0.

The Gongeeong solls are modsrate in naltural Tertility and medium in orgenic
matber content. Permeabllity is very slow snd the sveilable water capscity high.
These soils have a deep root gone, and are all oulbivebed to rice and obher ocrops.
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Gongseong Silty Clay Loam, 2 %o 7 Percent Slopes (GaB)

_ Mogt areas have a profile similar to that described for the series. In areas of
this goil are included patches that have a very fine sandy loam surface layer, and a
few small areas with lese clay. Runoff is slow.

There is suitability for a wide range of crops, with now about 30 percent used
only for rice, and 70 percent cultivated for rice and winter barley.

Capability uwnit Ile.
Paddy suitability group Plac.

Gongseong Silty Clay Loam, 7 %o 15 Percent Slopes (GsC)

Profiles of most sreas resemble the one described for the series. In areas
mapped as this soil are included patches that have a fine gandy loam swrface layer,
8 few small areas with less or greater slope than the described range, and small
areas of Jangweon poils. Runoff is slow, and permeability very slow.

Most of the areas is used for crops other then rice. FErosion is the main
management hazard.

Capability unit Ille.
Paddy suitability group Plac.

GWANAG SERIES

The soils of the CQwanag series are steep, shallow, somewhat excessively drained,
and occur on the mounitainous arveas in the norihwestern part of the Gun, haeving formed
in material weathered from granite or granite-gneiss. Depth to hard rock is 30 to
50 cm. This series is a member of the loamy skeletal family of Lithic Dyatrochrepts.

The surface layer is loam or gravelly fine sandy loam thet ranges from dark brown
or dark yellowish brown. The B horigon is yellowish brown or dark yellowish brown,
gravelly to very gravelly loam or fine sandy loasm underlaid by hard rock. MNeny
fragments of granite, granite-gneiss or porphyry are on the surface, and rock outcrops
are common. The Gwanag soils occur with the Nagmeo, and Samgeg series and rock land.

The Nagseo soils are redder and have developed mainly from schist.

A typical profile follows.

410 to 10 om; dark yellowish brown (10YR 4/4) loam with
strong, fine and very fine gramiler structure; friable,
glightly sticky, and slightly plastic; few, fine pores;
many, very fine and coarse roots; clear, smooth boundary;
pH 5.5.

B--10 to 30 cmj yellowish brown (10YR 5/6) friable, very
gravelly loam with weak blocky structure; siicky and
plastic; common, fine roots; many angular blocky grenite
fragments; few pores; clear, smooth boundary; pH 5.0.

Re=30+ omj hard grenite.
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The Gwenag soils are low in natural fertility and medium o low in organic matier.
Permeability is rapid, and the aveilable moisture capacily very low. Cation exchange
capacity is medium to low and base saturation low. The native itrees were small pines,
and oaks. Nost areas are in forest, with some shrube and smell sreas of wild grass.

Gwanae Rocky Sandy Loam, 30 to 60 Percent Slopes, Eroded (GmEz)

About 10 %o 25 percent of this wnit is rock ouwberop. Profiles between the rocks
ave similay to that described for the series. In areas mapped as this soll are
included patches having & sardy loam or clay loam surface layer, & few emall aveas
with slopes ranging from 15 to 30 percent, and small aress of Seogto and Samgag
goils. The total makes up less thaen 10 percent of this mapping uwnit.

About 10 percent of the ares has been cleaved for crops, such as potato, sweet
potato, sorghum, millet and corm. Bub, generslly, it ig suliable only for woodland,
but because of the unfavourable charscterigtics only low yields from that can be
expected. In mansging this soil the main concern is erosion combrol.

Gapability wid Vile.

GYUAM SERIES

The Gyuam series, consisbing of deep to very desp, moderately well drained,
moderately slowly permesble soils formed in rscent alluvium on level to nesrly level
broad alluvial plains, is a member of the coarse ailiy family of Aguic Fluventic
Butrochrepts.

The A horigon is grayish brown to very derk grayish brown loam, fine sandy loam,
or wilt loam. The B horizone are brown to dark brown, dark grayish brown, yellowish
brown, or strong browo with coarse silt losm, snd are gravel-{ree. The Gyuan soils
occur with the Seoggye, Jungdong, and Hemchang soils.

The Seoggye soils are sandy loam, Jumgdong soils have Iine sandy loam texlures,
and avre better drained then the Gyuam, while the Hamchang are mors poorly drained.

A typical profile follows.

Ap--0 0 4 comy yellowish brown (1LOYR ;/6) loam with

common, fine faint pale brown (10YR 6/3) mottles; yellowish
brown (LOYR 5/4) when crushed; mamsive; slightly sticky and
nonplaatic; many, fine white mica flakes; clear, wavy
boundary {3 o 7 om thick); pH 6.0.

Adg-—4 to 25 omy olive gray (57 5/2) Ioam with common,
coarse, prominent strong brown (7.5YR ﬁ/é} mottles; olive
brown QW5Y‘4/4) when crushed; few, medium yellowish red
(5YR 5/6) linings in root channel; slightly sticky and non-
plagtia; many white mica flakes; clear, smooth boundary;

pH 6.5,

Bl=-25 to 35 cm; yellowish brown (LOYR 5/6) and strong

brown (7.5YR 5/6) silt loam with common, medium prominent
light olive brown (2.5 4/4) mottles; strong browm (7.5YR 5/8)
when crushed; few, medium black concrebtions; messive;
ﬂlightly gticky and slightly plesticy clear; smooth boundarys
pH 0.5,
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B2=-35 to 45 om; slrong brown {7.5YR 5/8) loamy very fine
sand with few, mediws prominent light olive brown (2.57 5/4)
mottles; yellowish brown (10YR 5/8) when crushed; single
grain; slightly sticky and nonplastic; abrupt, smooth
bowndary; pH 6.5,

B3--45 to T0 cm; strong brown (7.5YR 5/6) and yellowish
brown (10YR 5/6) silt loam; common, coarse, prominent
light olive brown (2.57 5/4) mottles; strong brown

(7.5YR 5/8) when crushed; very weak, prismatic structure;
common, very coarse very dark brown (10YR 2/2) concretions;
sticky and plastic; gradual, wavy boundsry (20 to 30 om
thick): pH 6.5,

Cl-70 to 120 cm; yellowish brown (10YR 5/8) silt loam
with common, medium prominent light yellowish brown
(2.5Y 6/4) and few, light olive gray (5T 6/2) mottle;
massive; yellowish brown (10YR 5/6) when crushed; commnon,
fine black concretions; common, fine white mica flakes;
abicky snd plastic; pH 6.5,

¢2--120 to 130 cmj yellowish brown (LOYR 5/6) silt loams
many, coarse distinet light olive gray (5Y 6/2) mottles;
massive; light olive brown (2.5Y 5/4) when crushed; pH 6.5.

The Gyuam are slightly scid. Natural fertility and organic matter content are

moderate to high, while available moisture capecity is high. 411 of the areas are
in cultivated crops, paddy rice growing during swmmer and barley in winter.

Gyuam 8ilt Loam, O to 2 Percent Slopes (Gy)

Mowst areas have profiles similar to that degeribed for the series. With this
80il are included some sress that have a surface layer of grayish brown to dark grayish
brown sandy loam or leamy sand. This seil, completely cultivated, is well suited to
barley, wheat, and vegetables, and wmosgtly ie planted to paddy rice in the summer and
barley during the winter. In some tracts of smell extent additional drainage is
required.

Capability wnit I.
Paddy suitability group P2c.

HABLY SERTES

The Habin series consisis of moderately steep to steep, shallow to very shallow,
somewbhat excespively drained soile developed in residuum wegthered chiefly from red
shale, fine grained sendsione, and counglomerate. Depth to hard rock ranges from 20
t0 50 cm. These soils, mostly on the moderately to strongly dissected mountainous
areas in the smouthwest part of the Gun, are members of the coarse loamy fanmily of
Lithic Butrochrephs.

The A horizon im 10 to 20 om thick, dark reddish brown, weak red or dusky réd
loam, fine sandy loam or silt loam. The B is reddish brown gravelly to very gravelly
loam, silt loam or fine sandy loam over consolidated hard rock. Depth to the bedrock
ig 30 to 50 om.
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In the lower slopes the Habin are associated with the Sinjeong, but in the higher
glopes they ocour with the Nagseo and Mudeung soils. The Mudeung and Nagseo are over
granite, gneiss, schist, and some porphyry, while the Habin overlie red shale. The
Sinjeong are deepsr than the Habin soils.

A typical profile Tollows.

40 to 10 emj dark brown (10YR 3/3) silt loam; strong,

fine gramlear; friable, slightly sticky, and slightly
plagticy few, Tine pores; soms gravel consisting of fresh,
red shale fragments; many very fine and coarse roobs; clear,
smooth boundary; pH 4.5.

B~310 to 30 om; dark brown (7.5YR 3/2) very gravelly to
cobbly silt loam; structureless (massive); friable, sticky,
and plastic; Tew poress very gravelly to cobbly, fresh red
shale fragments; common, fine and medium roobe; clear,
smooth boundary; pH 5.5.

Rewe 30+ cmy hard red shale.
The Habvin are moderate in natural fertility, mediuvm in organic matter, and

are medium o strongly acid. They have very low svailables moisiure capscity and
moderate permeability. COation exchange capacity is low, and bage saturstion commonly

high.
Abowt 60 percent is in poor pine forest with some oaks, while the rest is
cropped.
5.12.1 Habin Rocky Loam, 15 to 30 Percent Slopes, Ercded (HbD2)

About 20 %o 30 percewt of this unit is rock outerop, otherwise, the profile is
gimilar to that described Tor the series. With this soil are included small areas
that hove a reddish brown gravelly clay loam surface layer, and a few small aveas of
deeper, gravelly soils.

Because of the erosion hazard and shallow goil depth, cultivated crops are not
well suited. However, grassland and woodland are, but only low yields can be
axpected. 4P present, about 40 percent is umed to grow barley, soybean, wheat, and
buckwhest. A close-growing ground cover should be maintained to protect the soil.

Capability wnit Vie.

5.12.2 Habin Rocky Loam, 30 %o 60 Percent Slopes, Eroded (HbEZ)

About 30 %o 40 percent of the unit is rock outerop, and most areas have a loam
or fine gravelly loam surface layer. Otherwise, the profile is similar to that
degeribed for the series. With this soll are includsd emsll areas of a yellowish red
or strong brown gravelly clay loam surface layer, some shallow gullies, a few small
areas of greater slope than the described rangs, small areas of very rocky asoil,
deeper gravelly soils, and gome ghallow soils over PoOrPhyTy .

Because of the erosion hazard and the shallow moil depth over hard bedrock, it
can only be used for grassland or woodland, with no expectation of high yields.
Brosion control is the main management hapard.

Capability wit Vie.
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5.13 HANCHANG SERIES

The Hamchang series, consisting of level to nearly level, deep, poorly drained
solls formed in alluvium on depressed floodplains adjecent to stream channels, is a
member of the coarse leamy nmonscid family of Typic Hapleguepis.

Because of gedimentation of river channels the giream b@dé are higher than the
floodplaine, and water remains on the ground much of the time.

The gurface layer is olive gray, gravish brown, grey or davk gray eilt loam,
loam, sandy losm, or loasmy send. The ¥ horizon is gray, dark gray, olive gray, or
very dark gray silt loam, loam or sandy losm. The ¢ ie dark gray to gray loaw, fine
sandy loam or sandy losm, and conbains few fine gravel in some places. The Hamchang,
ocourring with the Sindab, Seoggye, and Sivheung, srve Tiner texbured than the Sindab
and less well dreined than the Seoggye snd the Sinheung. They are strongly to medium
acid, high in natwral fertility, and medimwm in organic matter.

A typical profile follows.

Ap—0 %o 15 om; light olive brown (2.5Y 5/6) silt loam;
common fine faimt yellowish brown (1LOTR 5[6} mottles, light
olive brown (2.5Y ﬁfé} crushed, weak, fine and coarse
granlar structurey friable, slightly sticky, and slighvy
plasticy few, fine pores; common, fine roots; gradual,
gmooth bouwndsry; pH 5.0.

Ble—15 b0 30 omj light olive gray (5Y 6/2) silt loam;

many, medium to coarse faint yellowish brown (10YR 5/8)
mottles; pale browrn {(LOYR 6/3) crushed; sticky and plastic;
common, very fine to fine pores; common, very fine to fine
roots; gradual, wavy boundsry; pH 5.5.

B21—30 %0 40 cm; dark grey (1LOYR 4/1) silt losmj commen,
medium to coarse prominent dark yellowish brown (10%R 4/4}
mottless olive (57 4/3) crushed; massive; aticky and
plastic; many, medium to coarse pores; many, coarse roots;
diffuse, smooth boundary; pH 6.5.

B22g-40 b0 60 emy yellowish grey (107 5/1) gilt loamg
few, fine prominent dark yellowish brown {107R 4/4) .
mottles; yellowish gray (107 5/1) crughed; massive; sticky
and very plasticj few, fine pores; many medium roois;
clear, smooth boundary; pH 6.3.

0lg—60 o 100 cm; gray (107 5/1) sendy loam; common,
medium %o coarse olive brown (2.5¥ 4/4) (along the root
channel ) mottles, dark yellowish gray (107 4/2) crushed;
messive; frisble, slightly sticky, and plastic Light
olive brown (2«5Y’5/6) yery thin send layery few, very
coarse pores; many cosrse root channels; diffuse, smooth
boundary; pH 6.0.

CRg—~100 to 150 cm; olive gray (57 5/2) very fine sandy
loam; structureless (massive); slightly sticky and
plightly plastic; few pores; few rootsj pH 6.5,
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Available moisture capacity is moderate and permeability is moderate to rapid.
Cation emchange capacity is low and base saturabtion high. Most areas are cultivated
only to paddy rice.

Hemchang Silt Loam, O to 2 Percent Slopes (Hh)

Thig soil has a profile sz described for the series. Some areas sre included
that have a loamy sand or sand surface layer, as ave small areag of the Sindab,
Sinheung and Seoggye molls. DBecause of the poor drainege and the high groundwaier
table only paddy rice does well. Drainage is regquired to grow other crops. The mein
management problems are flood condrol and drainage improvement.

Capability uwnit ITIw.
Paddy suitebility grouwp P3b.

S 5.13.2 Hamchene Soils, Sendy Loam Over Wash, O to 2 Percent Slopes (H&)

5.14

This soll hag about 20 to 50 cm of sandy loam, loamy sand, or sand over a profile
similar %o that typical of the series. It is usually sdjacent to streams, from which
flood waters have deposited sandy material, thus lowering produetivity. Included are
some areas with sand or loamy send lbextures. Paddy rice is only moderately suited
because of the low available moisture cepacity, but it is cultivated due to the poor
drainage and high groundwater table. Flood control and drainage are main manasgement
problems.

Capability wnit I1lw.
Paddy suitability group P3b.

HOGYE SERIES

The Hogye series consists of deep, dark coloured, well drained, moderately
permeable soils that formed in recent alluvium. These soils are found in nesarly
level %o gently sloping, slightly elevated alluvial fans and small valleys in
mountainous regions. The series is a member of the loamy skeletal family of Fluventic
Hapludolls.

The A horigon is black, very dark gray, or very dark grayish brown gravelly
sandy loam, gravelly loasm, or gravelly silt loam. The B horigzon is brown, dark brown,
or dark yellowish brown gravelly sandy loam, gravelly loam or gravelly silt loam.

A typical profile follows.

A0 0 5O omy very derk brown (10IR 2/2) gravelly fine
sandy loam; weak, very fins to fine subangular blocky
breaking to gramler structure; friable; pH 5.5.

B—-50 to 150 cmj brown to dark brown (LOYR 4/3)
gravelly seandy loam; weak, medium anguler blocky
gtructure; slightly firm; 35 to 50 percent gravel with
some cobbles.



The Hogye soils are slightly to medium acid, and are high in pabural fertility
and organic matter. Available moisbture capacity ie low to medium.

They are well suited to cultivation, and generally are planted to grain crope
and vegetables. Chestuut trees, persimmon, and tobacco plants are growing in some
places. Crops on these soils respond to good management .

5014.1 Hogye Gravelly Loam, 2 %o T Percent Slopes (HzB)

515

This permeable, alluvial scil occupies nearly level to gently aloping, alluvial
fans and local valleys along the Osseo stream. Wost areas have a profile similar
to that described for the series., Witk this soil sre included & few small areas
having & swrface layer from which most gravel has been removed, some areas of sandy
soils with and withoul gravel, and small areas thet have a very gravelly to very
cobbly loam or sendy loam surface layer. Some areas are nearly level.

Cultivation is generally to many kinds of crops with the exzception of rice.
Chegtmut trees and persimmon sre growing in some places, and a few tracts are planted

to dobacco. The removal of stones from the plough leyer will facilitate tillage and
improve yieldsg.

Capability wait Ils.
Paddy suitebility group Pdabe.

HWH{ABONG SERLES

The Hwabong serles, consisting of nearly level, deep, excessively drained soils
formed in alluvium along the streams, are members of the sandy family of Typic
Udipsemmenta.

These moils are yellowish brown to dark yellowish brown or brownish yellow
loamy smand, sand or cosrse sand, and are usually streitified with fine gravelly
layers in the lower profile. In most places small gravel fragments are common on
the surface.,

The Hwabong, assoclabted with the Hwangryong, Bonrysng and Sindab soils, are
coarser btertured than the Bomryeng, and are free, or have only small amounts of
gravel. The Hwangryong contain much gravel, end the Sindab have poor drainage and

" a higher groundwater table.

4 typical profile followa.

Ap—-0 %o 15 cmy dark yellowish brown (10YR 4/4) sand;
gingle grain; meny fine to coarse roots; clear, smooth
boundarys pH 6.0.

Ol=-15 to 25 emy yellowigh brown (107R 5/8) loamy smand;
gingle grain; common fine to coarse roote; abrupt,
brokent boundsrys pH 5.0.

01—25 to 40 cm; light olive brown (2.5Y 5/4) sandy loam
with common, medium faint mottles of strong brown

(7.5 ¥R 5/83, yellowigh brown (10YR 5/6), when crushed;
glightly sticky and nonplesticj very fine to fine pores;
common, common medium roots; abrupt, emooth houndarys

pH 4.7.
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02-—40 %o 120 cm; yellowish brown (10YR 5/6) send with
some fine gravel; single grain; diffusse, smooth boundary;
pH 4.7.
The moils of the series are low both in ngturel fertility and organic matter.
They have a low available moisture capacity and very rapid permeability. Cation
exchange capacity is very low, and base seturation which is uswvally high may be low.

These soils sre best sulted to drought resistant crops.

Huabong Loamy Sand, 0 to 2 Percent Siopes (Hw)

In this mapping unit are included some areas of a moil thal have a very gravelly
sandy loam surface layer and a sandy loam surface layer over sand, but obherwise
the profiles are generally similar to that described for the series.

The sgoil is suitable for a limited range of crops, such as peanubs, melon, and
watermelon. Foplar and mulberry itrees can be grown well. The main management
requirement is the selection of drought resistant crops. Ofher problems are flooding
and the leaching of plant nulrients.

Capablility wnit IVe.
Paddy suitablility group Pdbe.

HUADOWG SERIES

The meries, consisiing of genily sloping to sloping, deep, moderately well
drained, permeable solils developed in alluvium, scouples slightly dissected low
terraces and alluvial plaeins, and is a member of the fine clayey family of Aquic
Hapludalfs.

The Hwadong soils used for growing rice have an Al horizon of grayish brown to
dark grayish brown, motiled yellowish brown or strong brown loam, 8ilt loam or ailty
clay loam. Hwadong soils not used for growing rice have yellowish brown, brown, or
strong brown surface layers. The upper B hovigon is strong brown or yellowigh brown
gilty clay loam or clay loam. Soils used for rice have gray colours in the upper B.

The lower B horizon of yellowish brown, or gray or light gray mottled loam or
sandy clay loam, is sometimes siratified with sandy loam layers.

The Hwadong are associated with the Geugrag, Gongseong, and Baegsan soils, the
second having some gray colours. The CGongseong are more slowly permeable and have
more clay in the B horizon than the Hwadong. The Baegsan are bebter drained, coarsenr
textured and lack the clayey B horizon of the Hwadong .

A typical profile follows.

Ap-=0 to 10 cmy grayish brown (2.5X’5/2) 8ilt loam with

common fine prominent yellowish brown (10YR 5/8) mottles,
light olive brown (2.5Y 5/4) crushed; massive; sticky snd
plastic; many fine roots; clear, smooth boundary; pH 5.5.

M~—10 to 18 cmy dark olive gray (5Y 3/2) loam with

common, moderate coarse prominent yellowlish red (51R 4/6)
mottles; olive (5Y 5/3) crushed; sticky and very plagtics
magsive; common fine roois; clear, smooth boundary; pH 6.0,
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Bl—18 to 30 em; olive (5Y 5/3) loam with common, fine,
disbinct strong brown (7.5YR 5/8) mottles; olive brown
(2.5Y 4/4) crushed; sticky and plustics weak, fine coamrse
gubangular blocky structure; few reote; abrupt, smooth
boundarys pH 6.0,

B21%—30 to 50 om; gray (W5/ ), grayish brown (2.57 5/2)
loam with few, fine, prominent, strong brown (7.5YR 5/8)
motties; brown (10¥YR 5/3) crushed; moderate, fine and
coarse gubsngular blocky structure: sticky snd plastic
gradual, smooth boundary; pH 6.0.

B22t-—-50 to 80 omj strong brown (7.5YR 5/8) silty clay
loam; yellowish brown (10YR 5/6) crushed; very coarse,
prismatic breaking to anguler blocky structure; sticky
and very plastic; graduwal, smooth boundary; pH 6.0.

B23t--80 %0 120 em; yellowish brown (10YR 5/8) clay
loam with common, medium digtinet light gray (10YR 7/1)
mottles; yellowish brown (10YR 5/6) crushed; moderate,
coaggﬁ prismetic structure; sticky and very plastics

pH 6.0.

The Hwadong are medium to strongly acid, moderate in natural fertility, and
medium in orgenic matter. Available meisture capacity is high. Cabion exchange
capacity and bame saturation are high. Rice and barley are ususlly culiivaied.

Hwadong Silty Clay Loam, 2 to 7 Percent Slopes (HAB)

Profiles of most aresg are simllar to that described for the series, bui included
are small areas of soils with more gray colours, mome goils with loam or silt loam
textures, and some sreas thet have a loam, clay loam, silty clay loam or sandy loam
surface layer.

The soil is mostly planted to peddy rice ln the swmmer and barley during the
winter, and crop yields are moderately high. Respouse to added lime or feprtiliger
ig good. The main menagement councern is erosion control.

Capability uwnit Ile.
Paddy suitability growp Plac.

5.16.2 Hwadong Silty Clay Loam, 7 to 15 Percent Slopes (ﬁd@)

Most areas have profiles similar to that described for the series, with some
places having & subsoll of grevelly clay loam. In this unit are alse imcluded small
tracts of soils with clay, some mmall sreas with silt loam to loam textures, and some

areas with clay loam or leam surface layers.

Paddy rice and winter barley in a two-crop-s-yesr cropping system are usual, and
regponse to sdded lime and fertiliszer, good. Frosion control is the main management
problem.

Capability wnit Ille.
Paddy muitability group Piac.
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5,17 HWANGRYONG SERIES

The Hwangryong sevies, consisting of nearly level, deep, very gravelly,
excesgively drained soils formed in alluvium on the floodplain along the streams,
are members of the loamy skeletal family of Typic Udipsamments.

The Ap horizon is usually yellowish brown to dark yellowigh brown gravelly sandy
loam, coarse sand, or loamy sand, and ranges from 5 to 15 om in thickness. It is
grayish brown or dark grayish brown in the rice paddies. The C horigzon ig yellowish
brown to dark yellowish brown, or brownish yellow gravelly to very gravelly, or
cobbly to very cobbly sandy loam, loamy sand or coarge sand.

The Hwangryong occur commonly with the Hwabong and Bonryang series and the
riverwash land type. The Hwabong are free of coarse fragments, and the Bonryang are
finer texitured than the Hwangryong.

A typical profile follows.

Ap=—0 to 10 cmj yellowish brown (10YR 5/6) gravelly sandy
loam with moderate, very fine to fine gramular shruchure;
friable; few, very fine to fine discontinuous random inped
vesicular pores; many very fine to fine living rooisj clear,
smooth boundarys pH 4.5.

Cl—-10 %0 25 cmy dark yellowish brown (10YR 4/4) gravelly
sandy loam with structureless (messive); friable, slightly
gticky, and nonplastics many, very fine and fine discontinuous
exped dendritic wvesicuvlar pores; many fine living rootss
clear, smooth boundarys pH 4.5.

C2—25 40 35 cm; yellowish brown (10YR 5/8) very gravelly
sandy loam with structureless (massive); friable, slightly
agticky and slightly plastic; pores and rools same as in
layer above; sbrupt, smooth boundary; pH 5.0.

03--35 to 100 cmj yellowish brown (10YR 5/6) very gravelly
to cobbly coarse sand, aboul A0 percent coarse fragments;
gtructureless (single grain); few pores; few roota; pH 4.7.

The moils are low in natural feritility, medium in orgenic matter, and are neubral
to mediuvm acid. They have very low available moisture capacities and very rapid
permeability. Cation exchange capacity is wery low, and base saburation, usually high,
may be low., Cultivated crops are general, with some small areas planted to paddy rice.
Mulberry fields and orchards of apple and pear have been eslablished on mome land.

5,17 .1 Hwangryong Sandy Loam, O to 2 Percent Slopes (Hk)

Most areas have a profile as described for the series, but many pieces of gravel
and cobbles have been removed from rice paddy and buried. Small areas of greater
slopes than the described range are included.

This moil is poorly suited %o most crops, but melon, watermelon, wheat and some
other vegetables do well. Major management problems are low available moisture.
capacity, flood combrol, and the leaching of plant nulrients.

Capability unit IVs.
Poddy suitability group Pdbe
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5.18 IBSEOZ SERIES

The Ibseog series, comsiating of gently sloping to sloping, deep, excessively
drained soils formed in alluvium, are composed of crystals of minerals in coarme
grained granite or gneiss that were eroded from adjacent higher Semgag soils. The
series im & member of the gsandy skeletal family of Typic Udipssmments. The bp horigon
is dark yellowish brown fo very pale brown fine gravelly loamy cosvse sand or msand.

The € horizon is yellowish twown o strong brown fine gravelly coarse sand. The
gravel ranges from 2 to 5 mm in sige.

The Ibaecog soile arve fine gravelly cosrse, while the Hwabong are meinly coarse,
gand.

& typical profile follows.

dp—-0 b0 5 omy yellowish brown {10TR 5/6} moight very fine
gravelly coarse sandj single grainj loome; few, fine roots;
pH 4.5,

C-—5 to 120+ om; strong brown (7.5YR 5/6) fine gravelly
coarse pand; structureless (single gr&im>; few rootuy pH 6.0,

They are low in nelural fertility and orgavic mabiter content. Permesbility is
very repid, and eveilable molsture capecity wery low. Celbion exchange cepacity is
very low, and basse saburetion ig veriebls but uwsually high.

Moat areas sre in cultivated crops other than paddy rice, while mulberry, chegtmub,

and persimmon algo grow in some parts. Tobacco is grown in the highly elevated wegtern
ATORE .

5.18,.1 Ibgeog Fine Gravelly Losmy Coarse Sand, 2 to 7 Percent Slopes (IbB)

Host areas heve profiles similar to that desceribed for the series, but included
are small sreas with a2 sandy loam or loem surface layer snd with sandy loam bexiures.
Water emters and passges through the soll at a very rapld rate.

Crops other than rice are mostly grown, but do badly because of the very low
available moigture capacity. Wulberry, chesbnut, and persimmon sre grown in some
areas, and tobacco, peanubs, and spimiler crops do well. Leaching of plant nutrients
and low fertility are other management problemg.

Capability wnit IVs.
Paddy suitability group Pdabe.

5,18.2 Lhaeoe Fine Gravell Losmy Cosrse Send. 7 o 1% Percent Slopes (Ibe)

Host sreas have profiles similar o that described for the series. In thig soil
are included small sress thet have & sendy losm surfsce layer, some aress thal heve

greater slopes than the described range, acd & few small aveas of solls with sandy
loam teritures.

This soll is poorly suiited to most crops, but is cultlvated, mainly in tobicco
end peanvts. Major mensgement problems are to lessen the effects of droughtiness,
leaching, and low fertility.

Capability wodt IVs.
Paddy suitebility group Pdabo.
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5.19 INOG SERTES

The Imog series, consisting of gently sloping, dark coloured, deep, well drained
goils formed in alluvivm washed from nearby uplands, cccur on small alluvial fans
and footslopes throughout the Gun, and are members of the cosrse loamy family of
Fluventic Hapludolls.

The A horizon is derk brown to very dark brown fine gravelly saudy loam, sandy
losm or loam. The € is dark yellowish brown or brown to dark brown gravelly sandy
losm to gravelly loamy seaod.

The Imog, cocurring commonly with the Hogye, Sangjn, and Donryang soils, are
less gravelly than the Hogye, and davker coloured than the Sangju and Bonryang.

A typical profile follows.

Al—0 to 55 ocm; very dark brown (10YR 2/2) sandy loam;
weak, coarse blocky structure; friable; common, medium,
exped, tubular pores; aboul 10 percent fine gravel; few
fine and medivm rootsi clear, smooth boundary; pH 5.5.

Cl=—55 t0o 95 em; dark yellowish brown (10TR 3/4) saxly
loam; sbructureless (massive):; friable; few fine voots:
clear smooth boundarys pH 5.5,

02--95 t0 125 cmj brown to dark brown (7.5%R 4/2)
gravelly loamy sand; structureless (single grain);
loose; pH 5.0.

The soileg of the series sre moderstely high in netursl Tertilidty, high in organic
matter, and are medium to strongly acid. The avallable moisture capacity is low to
moderate and permeability is rapid. Catlon exchange capacity is low to medium and
base saturation high.

Most of the areas are in culbtiveted crops and mulberry fields.

5,19.1 Imog Sandy Losm, 2 %o 7 Percent Slopes {ImB)

Many ereas have up to 30 cm of light colowred fine gravelly sandy loam over the
typical profile. Otherwise, this soil has a profile like that typical for the series.
A Tew small areas of less slopes than the described range, and very smell tracts of
very gravelly msolls, are almo included.

MO@% crops commonly grown in the Gun will do well, but paddy rice because of
the rapid permeability which allows a high water loss will not. All of the arens are

now in culiivated crops obher than rice. BErosion control is the main management
problem.

Capability woit Ils.
Paddy sultability group Pdabe.
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5.20 JANGWEON SERIES

The Jangweon series consists of gently sloping to moderately steep, shallow to
moderately deep, well drained soils formed in alluvium-colluvium waghed from aress
underlain by fine textured igneous rocks and shale. These soils have a compact
horizon known as a fragipan at depth of 30 o 50 cm, and are members of the fine
loamy family of Typic Fragiochrepts.

The Ap horizon is browm to derk brown or dark yellowish brown gravelly loam,
gravelly sandy loam or sandy loem in the cultivated areas, but is mostly pale browm
in the woodland area, and mottled grayish brown in rice paddy. The thickness of the
A and B horigons overlying the hard fragipan ranges from 20 %o 50 cm. The Bx horizon
is yellowish brown or browmish yellow lcam or sandy loam mottled with pale brown
and light yellowish brown. Its congigtence ig very hard to extremely hard. The
C horizon ig pale brown or yellowish brown loam, cobbly loam, or sandy loam.

The Jangweon ococurs commonly with the Seogto, Anyong, and Gongseong soils, but
none of these have its compact fragipan layers.

A fypical profile follows.

Ap—0 to 5 cmj brown to dark brown (10YR 4/3) sandy loam;
moderate, fine gremlar siructure; friable; few, fine
pores; common, fine roots; gradual, smooth boundary; pH 5.0.

A3~-5 to 20 emj dark yellowish brown (1OYR 4/42 moist)
sandy loam with wealk, coarse granular structure; slightly
firm; mediuwn pores; few, fine gquarts fragments; few, fine
grags rootes abrupt, smooth boundary; pH 5.3,

Bl—20 %o 35 cmj brown (LOYR 5/3) to dark brown (1OYR 3/3)
gandy loam with moderate fine and medium platy structure;
patchy thin clay cutane; many fine and medium pores; few
fine roote; clear, smooth boundary; pH 6.0.

B21%—35 to 55 omj yellowish brown (1OYR 5/4) and dark
yellowigh brown (LOYR 3/4) loam; moderate coarse prismatic
breaking to medium to coarse platy structure; extremely
hard; thin continuous clay cubtans on prismg; few, medium
porgs; few, fine quartz grevel; clear, smooth boundarys

pH 6.2,

B22¥-55 to 110 cmj yellowish brown (10YR 5/8) loam;
moderate coarse prismatic breaking to sirong medium and
coarse platy structure; continuous dark brown (7.5IR 3/4)
thin clay cutans; pores as above; pH 5.8.

B3—110 to 150+ cmj yellowish brown (10YR 5/4) loam;
PH 5.5

The Jengweon are moderately low in natural fertility, low in organic matter, and
are medium to strongly acid. They have medium cation exchange capacities and low
bage satursation. Permeability is very slow, and the avaeilable moigture capacity is
medium or low. The rooting wzone is shallow.

About 70 percent of the srea is in cultivated crops, and the rest in poor pine
forest., Paddy rice is grown on some very small tracts.
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Jangweon Cravelly Loam, 2 to 7 Percent Slopes (JwB)

Mot of the soil has a profile similar to that described for the series, but
included are small tracts that have a clay loam surface layer. The Congsecng soils
may also be found in s few small arveas in thisg uwnit. The surface runoff is very slow.

Mogt crope are sulted but the shallow soil depth over the hard fragipan is a
limiting fTactor, except with shallow-rooted crops like pamiture. Culiivebed crops
including some paddy rice are general. Erosion comtrol is the main mansgement problem.

Capability wnit Ille.
Paddy suitability group Plac.

5020,2 Jangweon Gravelly Loam, 7 fo 15 Percent Slopes (ch)

5.20.3

5,21

The profile ie as deseribed for the series, with small patches that have a clay
loam surface leyer being included. The Seogto, fnyong, and Gongseong soils also may
be found in a few small areas. The surface runoff ig slow, and permeability is very
slow,

Only a narrow vange of crops is possible as the ghallow soil depih, strong slopes,
and erogion hagzard limit its ums. Shallow rooted crops like pasture are better
suited than cultivated crops. Some small areas of paddy rice are now grown. Erosion
is the chiel management hagzsrd.

Capability wit IVe.
Paddy suitability group Pdac.

Jangwaon Cravelly Leam, 15 4o 30 Percent Slopes (JwD)

Most sreas have a profile much like that described for the series. Small tracts
are included that heve olay loam or gravelly to cobbly clay loam surface layer, a few
small aress of greater slopes, and smell patches of Anyong, Seoghto, and Taehwa soils.

About helf is culbivated to the narrow vavnge of vrops possidble and the other
half is wooded. Frosion combrol is the maln management problem.

Capability unit IVe.
Paddy suitability group Plac.

JISAN SERIES

The Jisan series, consisting of gently sloping to sloping, deep, imperfectly or
poorly drained soils formed in alluvium on small valleys throughout the (un, are
members of the fine loamy nonacld family of Fluventic Haplaguepts. Depth to coarsse
material is more than one meber.

The Ap horizon is light olive brown, grayish brown, olive gray or dark grayish
brown loam to silt loam mobtled with brown apd yellowish brown. The subsoil is
grayish brown, dark grayish brown or gray, motitled with yellowish brown and gtrong
brown. Ite texture is losm or clay loam. The ¢ horizon iag grayish brown sandy loam
or gravelly coasrse sandy loam.



_Thg Ji@an.rw@@mhl@ @he Gangdong, Yongji and Subug soils, bub the Yongii moils
are beltter drained, and the Gangdong and Subug soils are coarser texﬁuredjthan them,

A typical profile follows.

Ap—0O %o 10 cmj light olive brown (2.5Y 5/4) loam with few
Tine mottles of yellowish brown (1LOYR 5/8); moderate, very
fine to fine gramlar gtrocture; friable and slightly )
sbicky; brown (10YR 5/3) when crushed; few, fine pmrgsg
many, very Tine roots; clear, smooth boundary; »pH 5.0,

A3—10 to 25 omj pale brown (10TR 6/3) loam with common,
Tine and coarse faint mottles of yellowish brown (10¥R 5/6);
weak, coarme subsngular blocky gtructuresy firm; brown

(107R 5/3) when orushed; platy apgregates when first brokens
common, fine and medium poress common, Tine roots; clear
boundary.

B2lg—-25 to 50 om; greyish brown (LOTR 5/2) loam with
common, coarse falnt mottles of yellowish brown (1ovR 5/4);
moderate, fine to medium angular blooky structure; brown
[107R §f3}¥ when corushed; common, fine and medium poress
common Tine roots; gradual, irregular boundary (15 to 20 cm
thick); pH 5.5.

B22g—50 to 90 omj gray (10YR 5/1) loam with common,

faint mottles of dark yellowish brown (10YR 4/4); strong
coarse prismatic structure, brown (LOYR 5/3) when crushed,
breaking to subangular blocky; firm; continuous thick gray
coatings on prisme; common, fine and medium pores; few
rootss gredual, smeoth boundary: oH 6.2,

The poils are mederate in natural fertility, medium in orgenic matier content
and are strongly acid to neutral. They have s moderate permeability and moderate to
high available molsture capacifty. OCation exchange cepacity is medium, and base
saturation high.

About 70 percent of the land is cultivaeted only to paddy rice each year, but the
remaining 30 percent is plavted to paddy rice in the summer and barley during the

winber.

21 .1 Jisan Loam, 2 4o 7 Percent Slopes (JiR)

Most sreas have profiles as described for the smeries, but included are some
aress that have a clay loam surfece layer, small dracts of better drained soils, and
goils with sandy loam textures.

This soil is well suited o most crops given that an adequate drainage systewm
were installed, but ab present only paddy rice will do well. About 10 percent is
cultivated to bearley in the winter after the harvest of that crop. Drainege is the
main mansgement problem,

Capability wnit Ilw,
Paddy suitability group Pla.
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Jigan Loam, 7 o 15 Percent Slopes (JiG)

Profiles are similar to that deseribed for the meries, bul included are some
tracte that have clay loam or sendy loam surface layers, a few small areas of betber
drained soils, and soils with sandy loam textures. Some ground of this wait is
moderately steep.

Host areas are suited to & wide range of cropg including rice, if a drainage
gystem i establighed. Bub, at present, only paddy rice can be grown well becauge
of the high waler fable. In a few small areas barley is grown after vice. The major
management regquivement is drainage.

Capability wnit Ille.
Paddy suitability group Pla.

JUNGDONG SERIES

The Jungdong series consists of nearly level, deep, well drained soils formed in
alluvium. These, in the floodplain along the Nagdong river in the easbern part of
the Gun, are members of the cosrse loamy acid family of Typiec Udifluvents.

The A horizon is yellowish brown to derk yellowish brown fine sandy loam, but in
tracts of rice paddy ite colowr ranges from dark gray %o dark grayish brown. The
C horigzon ip yellowish brown or pale brown fine sandy loam or sandy loam with common
white mica flakes.

The Jungdong occur commonly with the Bonryang, Gyuam, and Hwabong soils. The
Hwabong have & sand or loamy sand texiure, and the Bonrysng, sand or loamy sand in the
lower horigzonz. The Gyuam soils have silty textures and some gray colours in the
lower subsoil.

A typical profile follows.

Ap--0 %o 10 om; dark yellowish brown (10YR 4/4) fine sandy
loam; weak, fine gramular structure; friable, slightly
sbicky, nonplasiic; few, fine pores; many fine roots;
common, fine white micaj clear smooth boundary; pH 5.0.

01=-10 to 25 cm; dark yellowish brown (1OYR 4/4) fine
sandy loam; weak, gramlar structure; friable, slightly
sticky; few fine and coarme pores; many fine rootes
common, fine white mica; abrupt, smooth boundary; pH 5.0.

02~-25 to 40 emy yellowish brown (10tR 5/6) fine sandy
loam; structureless (messive); slightly sticky and non-
plastic; few, fine pores; common, fine and medium rootas
common fine micaj abrupt, smooth boundary; pH 4.7.

C3+=40 to 100 omj yellowish brown (10TR 5/4) and pale
brown (1OYR 6/3) fine sandy loam; yellowish brown
(1LOYR 5/6) crushed; structureless (massive); friable,
slightly sticky, and slightly plastic; few fine poOres.

G4=--100 to 170 em; pale brown (1OYR 6/3) fine sandy loam;
common, coarse disbinet strong brown (7.5YR 5/6) mottles,
yellowish brown (10YR 5/6) crushed; maseive; glightly
agticky and slightly plastic; few, fine to medium tubular
pores; pH 06,5,
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The aoilﬁlaf the geries are moderate in natural fertility, medium in organic
matter, and slightly to strongly acid. They have a moderately rapid permeability

and low available moisture capacity. Cation exchange capacity is low, and the base
saturation medivm to high.

lMost areas are in cultiveted crops, with some in rice pad o
paddy. Mulberry fields
have been egtablished in a few placesz. 7 7

Jungdong Fine Sandy Loam, 0 to 2 Percent Slopes (Jd)

The profiles of the seil are similar to the one descoribed as typical for the
series. Small areas with sand, loamy sand or sili loam textures, are included.

The plough layer is easily kept in good tilth. Crops grow well in most years,
but yields are apt to be low after seasons of low rainfall. Paddy rice is poorly
suited because of the rapid permeability. Most of the areas are subject to overflow,
and flood conirol along with leaching are the main management problems.

Capability wnit Ils.
Paddy sulbtability group Pdbec.

WAGEEOQ SERIES

These soils, moderately steep to very siteep, shallow, and somewhat excessively
drained, have formed in meterials weathered from schist and gneiss, and are in
mounbainous areas in the southern part of the Gun. Depth to consolidated hard rock
ranges from 20 to 50 cm. The series ie a member of the loamy skeletal Tamily of
Lithic Dysitrochrepis.

Where eroded, the A horizon is yellowish red, but where only slightly eroded is
brown to reddish brown. Its texture is gravelly loam or gravelly silt loam. The
C horizon is red 4o yellowish red or reddish brown very gravelly loam or silt loam.
Hard rock is leme than 50 cm from the surface.

The Samgag are coarser tertured and have paler colours and more deeply weathered
saprolite than the Nagseo, which are over hard rock.

A typical profile follows.

A==0 %o 10 cmy yellowish red (5YR 4/8), strong brown
(7.5YR 5/6), gravelly loam; friable, sticky, and plastic;
wealk, fine granular structure; few, fine pores; common,
fine grass and tree roote; abrupt, clear boundary.

B—10 o 30 cmj ved (2.5YR 4/6) gravelly loam (gravelly
content 80%) gravel im flat angular schist; few, fine
rootss abrupt, irregular boundary.

B304+ cmg hard schist.
The solls are low in naiural fertility, medium in organic matter, and are medium

40 strongly acid. Available water capacity is low, and permeability is moderate.
Cation exchange capaclty and base saturation are lov.
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Foreat of pine, oak with an undersiory of shrubs, or grassland, predominate. A
few small areas are culdivated to such crops as barley, buckwheat, and potato.

5.23.1 Wagseo Rocky Loam, 15 to 30 Percent Slopes, Eroded (NsD2)

About 10 to 20 percent of the unit area is rock oulcrops, and profiles of the
soil between are similar to that described for the series. A few small areas that
have & gravelly clay loam or gravelly fine sandy loam surface layer, and small arees
of deeper soils with rock at 100 to 150 cm, are included.

The root zone is shallow avnd available water capacity low. The soil is poorly
suited to cultivation because of the shallow soil depth, but suitable for woodland
although yields would be low. A small acreage is cultivated for crops. Erosion
control is the major management problem.

Capability wnit Vie.

5.23.2 Negpeo Rocky Losm, 30 o 60 Percent Slopes, Froded (NsE2)

Rock oubcrops make wup about 20 to 40 pevcent of this unit area, and severely
eroded spots and rills ave common. Otherwise, most areas belween rocks have profiles
which are like that desmcribed for the series. In areas mapped as this soil are
included small tracts that have a gravelly fine sandy loam surface layer, small areas
of Gwanag solls or miscellaneous rock land, and thicker moils with hard rock at 100
to 150 em. A few areas may have slopes ranging from 15 to 30 percent.

The root zone of this soil is very shallow, and runoff rapid. Cultivation,
becauge of steepness and the shallow depth over hard rock is unsuiteble. Forest
predominates glving low yilelds. The main management problem is erosion conirol.

Capability uwnit Vile.

542303 Nagseo Rocky Loam, 60 to 100 Percent Slopes, Eroded (NsF2)

Thig mapping unit has rock outcerops which are about 50 to 75 percent of the
area. Severely eroded spots, rills and shallow gullies are common. Otherwise, the
profiles are generally as described for the series with small asveas having s gravelly
fine sandy loam surface layer, being included.

The root zone of this moll is very shallow, and runoff very rapid. Most areas
are in forest, but yields wounld be low even if well managed. BErosion conirol iz a
major problem.

Capability wait ViIe.

5.23.4 Negseo Rocky Loam, 60 %o 100 Percent Slopes, Severely Eroded (NaF3)

This land type consists of extremely eroded areas that have many rills, and
gullies, and rock outerops which cover about 50 to T5 percent. Fresh parent material
is exposed in many places by severe erosion. Otherwise the soil profile is generally
similar to that described for the series. In this unit are included small areas of
very rocky soile.
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_Rumwff ig very rapid. Forest, with some areas idle, is general and suitable.
Erogion control is a severe problem.

Capability uwnit Vile.

RIVERWASH, COBBLY (RC)

This unit, found along the Namcheon, Bugcheon, Eancheon, Seogcheon, Geumsangcheon
streams and their tributaries, is more than 90 percent in round gravel and cobbles,
sometimes mized with sand materials. It is associated with sandy skeletal soil, and
ig not suitable for agriculibural purposes.

Capability unit VIIZ.

52441 Riverwash, Sandy (RS)

5-25

5,26

This unit, mainly along the Namcheon, Pugcheon, Nagdong rivers and their
tributaries, is more than 90 percent mixed coarse o fine sand. It is associated
with recent alluvial soils.

These sandy waterials have a very adverse effect on the agriculiural value of
good soils when depogited over them during floods, and dykes are commonly consiructed
along the large rivers o protect the arable land.

Capability wnit VIII.

ROCK LAND (RL)

This unit consisis of rock ouberop and talus in steep mountainous regions. It
is mainly in the west side of Sangju Gun. The rocks are granite, and granite-gneiss,
with some wschist. Vegetation is poor, with some pines growing between rocks.

Capability unit VIII.

The Samgeg wseries, consisting of sloping +to steep, exceseively drained soils,
mainly of graacite or granite-gneiss saprolite, are members of the coarse loamy family
of Typic Dystrochrepte.

A typical profile follows.

A0 %0 10 em; yellowish brown (10YR 5/8) loam; weak,
fine gramular structure; friable; clear, smooth boundary;
pH 5.0,

Bew10 to 80 cmj strong brown (7.5YR 5/6) sandy loam with
few yellowish red (5YR 5/8) mottles; maswsive; friables
gradual, smooth boundarys pH 5.0

(-=80 to 150+ cm; yellowish brown (10YR 5/6) saprolites
massive; pH 6.0,



5.26,1

5.26.2

o jjl o

The A horigon isg ﬂ&m& vellowish br@wmy yellowish hm@wm® or brownish yellow Lloam
or sandy loam. The B is strong brown, yelle iy brown, or yellowish red sandy loam

B

or coarse loam. The € is sandy loam, loam, or losmy sasnd &%p?mliﬁﬁ with paler colours
than the B hordzon.

The Sang 7 i st and moderately low in natural
fertility ?azm@w 8 rapld, and av wble water capacity low. The root zone

is deep wmih pine and 0%& trees, bush clover, some shrubs, and nabtive grasses growing.
Some sloping areas are used for crops, such as barlsy, melon, sesame, apple, and psar.

Crops respond well to applications mf manure, lime and fertiliger.

Semgag Sandy Losm, 7 4o 15 Percent Slopen, Sroded (8g02)

This soil is yellowlsh brown or brownish yellow loamy sand or coarse sandy loam
with much grit and mica. In areas mapped ag this soll are included small aress with
fine pandy loam or loam textures, small areas with slopes ranging from dwo to seven
percent, small aveas with hesvy loam subsoil, and areas of soils of shallow bo hard
rock. Occasioneglly tillage extends into the saprolite.

Organic matter content is low and 1@»%?&1 fertility moderately low. Waber
enters and passes Through at a rapid ¢ lable water capacity is low.

Most of the ares is usped for barley, melon, sesame, some vegetables, and apple or pear
orchards. All crops commonly grown in the Gun produce average yields with the use of
lime and manure. Erosion is ﬁh@ main mansgement hagard.

Capability wndt I1lle.

Sampae Sandy Losm, 15 to 30 Percent Slones, Broded (SeD @)

Nost areas have a profile similar to that deseoribed in the meries. However,
some areas have sand or loamy send textures, and these have a very low avallable
modature capacity and ave droughiy.

In this soil are included sme
areas or vock oubterops, and areas

all areas that have some sionem on the gurface, small
shallow soils. Runoff is medium.

Roughly 70 percent of the land is cleared and planted to crops and orchardsy.
Tobacco is cultivated in %h gh mountainous %@giam@ of the wesbern part. The resh
ig dn pine dress. Unless manspemernt is good, ds are below sverage. The
main mansy snt concernsg are improving fertility, and increasing water avmxlabl@ o
the plantas.

Capability wlt IVe.

Sampae Sandy Loam, 15 o 30 Pevcent Slopes, Severely Hroded {8e03)

Mogt areas ha
places shallow gull

& profile pimilar to that described in the series, bub in meny
20 and rills are sroding the moil. Some areas have loamy sand or
sand bexbures, and these have a very low available moimbure capaclty, tending to be
very droughty. et have s stony surface as well ap some areas of rock
# ow bo hard rock, sre included, '

&

cuborop, and sma
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‘Pin@ trees are general, and cropping is not practical because of the severe
erogion hazaprd. S@a&law reot zone and low fertility are also Limiting factors. With
good management moderate yields of pasture and woodland products can be obtained.

Capability wnit Vie.

5a26.4 Sempas Bocky Sendy Loam, 30 to 60 Percent Slopes, Eroded SmE2 )

5.26.5

Bed rock is exposed on 5 to 30 percent of the area. MWost other areas have a
profile similar to that described for the series. Small rills and s few mhallow
gullies are present. Also included are a few small sreas with slopes ranging from
60 to 100 percent. Some areas have mand or loamy sand textures and very low available
moigture capacities. These areas tend $o be droughty. Organic matter content is low
and natural fertility is moderately low. Runoff ie rapid to very rapid.

Most of this soil, uwnsuitable for crops because of steepness and the erosion
hazard, is in pine and oak.

Capability unit Vie.

Samgas Hocky Sandy Loam, 30 to 60 Percent Slopes, Severely BEroded (SmE3)

Most areas have a profile similar to that described in the series, but from 5
to 30 percent of the arss may be exposures of bedrock. Shallow or deep gullies and
rills are common. In areas mapped as thig soll are included small tracts that have
coarse sand or gravelly coarse sand textures throughout, (these soils have a very low
available moisture capacity and are droughty) a few small aveas with slopes ranging
from 60 to 100 percent, and small areas of shallow soils.

Most of this soil is in pines, osks, scacias, bush clovers, snd some shrubs. It
is not well suited for crops, becauvse of gteepnese and erosgion hazard. With good
management, moderabte yieldg of woodland products may be obtained.

Capability wnit Vile.

5.26.6 Samgag Rocky Soils 30 to 60 Percent Slopes, Gullied (SmE4)

5.29

Thig soil consists of extremely sroded areas in which there are many gullies.
Between them are small aress of soil with o profile similar to that deascribed for the
series. Some areas are gbtill eroding, and some have been stebilized. Obther areas
are coarse sand to fine gravelly sand or losmy sand. Thisg soll is low in organic
matter conbent and natural fertility. The land, in forest or idle, is not suitable
for ocrops. Brosion is the chiefl hazsrd and will continue o, unless it is checked,
aither by plant growth, or enginesring structures.

Capability unit VIile.

SANGIU SERIES

The Sengiv series, consisting of gently sloping to moderately steep, de&pW‘W®ll
drained soile developed in alluvium on footslopes and fans throughout the Gun, is a
member of the ccsvese lommy Tamily of Dystric Pluventic BEutrochrepts.
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The A horizon is pale brown, brown to dark brown or dark yellowish brown gandy
loam to Tine gravelly sandy loam; 10 fo 20 cm thick. But, in the paddy land, it is
grayish brown to dark grayish brown, and mottled with yellowish brown. The B horizon
is dark yellowish brown, yellowish brown, or brown sandy loam or coarse sandy loam,
and may have strabta of loamy sand.

The Sangju are associalted with the Banho, Baegsan, Yongjl, and Ibseog solils.
The Ibseog are coesrser, and the Yongji finer, than the Ssngju. This meries generally
occupies the slopes below the Samgeg.

A typical profile follows.

Ap=-Q to 10 omj pale brown (10TR 6/3) dry, dark yellowish
brown (LOYR 4/4) moist fine gravelly sandy loam; weak,
fine granular structure; friable; few very fine to fine
pores; common fine roots; clear, smooth boundarys; pH 4.5.

Al--10 %o 20 cm; derk yellowish brown (LOYR 4/4) fine
gravelly coarse sandy loam; massive; friable; common,
very fine to fine pores; common, very fine to fine roots;
gradual, smooth boundarys pH 4.6.

B—-20 to 60 cmj brown o dark brown (7.5YR 4/4) coarse
sandy loam; massive; slightly firm, sticky, and plasbicsy
many fine and mediuwm pores; few very fine roois; clear,
smooth boundary: pH 5.7.

C1=-60 to 75 cm; dark yellowish brown (10YR 4/4) loamy
coarse sand; single grained; loose, sticky, and plasbtics
few pores; few rootss clear, smooth boundery; pH 5.9.

02--15 o 110 cm; dark brown (10YR 3/3) fine gravelly
coarge sandy loam; massive; firm, sticky, and plastic:
common, fine and medium pores; very few, rools; clear,
smooth boundary: pH 6.1.

¢3—110 to 150 cmj light yellowish brown (LOYR 6/4) fine
gravelly loam; firm, sticky, and plastic; few, medium
pores; some cobbles; very few roots; pH 6.1.

The moils of the Sangju series are moderate in naturasl fertility, medium in
organic matter, and are slightly to very strongly acid. They have a low available
moisture capacity and moderately rapid permeability. Cation exchange capacity is
Llow; and base saiuration high.

Host areas are in cultivated crops including paddy rice. Hulberry, persimmon,
chestmut, and jujube trees are growing in some areas.

5.27.1 Sangju Fine Gravelly Sendy Loam, 2 %o 7 Percent Slopes (SuB)

Host areas have profiles similar to that described for the series., With this
soil are included sgome areas with gravel-free sandy loam surface layers, small areas
having surface layer of gravelly loam, and a few small areas with heavy loam and
gilt losm textures. The surface runoff is slow.
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' ?h&& ﬁ&@& is well suited to most crops commonly grown in the Gun, but poorly
suited to paddy rice because of the moderately repid permeability which permits much

water logs. Leaching of plant wuirients and low aveilable moisture capacity are the
main management problems.

Capability wnit Ils.
Paddy suitability grovp Pdabe.

5.27 .2 Sangiu Fine Gravelly Sandy Loam, 7 to 15 Perceunt Slopes (SuC)

Host aress have profiles similar bto that described for the series. A4 few small
areas with two to seven percent slopes are included in this unit, as are patches with
heavy leoam or gilt loam texture.

The surface runoff is slow. Generally the soil is suilted to culitivation, but
crop yields are apl to be low in seasons of low rainfall. It is poorly suited o
paddy rice.with the little plavbted producing poor yields. The main menagement problems
are the reduction of leaching of plant nutriemts, and erosion control.

Gapabili

Paddy sultabllity growp Pdabo.
5.27.3 Sangiu Fine Gravelly Sandy Loam, 15 o 30 Percent Slopes (Sub)

Most areas have somewhat coarser textures than the typical profile described
for the series. Some aveas have gravel-free pandy loam or fine gravelly loam texiures.
In this vnit are included small areas with greater slopes than the described range,
and a few small areas of sgoils with a dense layer or fragipan.

The moil ieg poorly suited to cultivation because of the gbrong slopes and erosion
hazard, but 1t is moderately well sulted to momt crops if this is well controlled.
Erogion and low available molsture capacity are the main mansgement problems.

Capability unit IVe.
Paddy suitability group Pdabe.

5.28  SEOGTO SERLES

The Seogto series consiste of sloping to moderately stesp, deep, well drained,
moderately permeable goils formed in colluvium originating from areas underlain by
gravite and granite-gneiss. These soils, on mounbain footslopes, are members of the
loamy skeletal family of Dystric Fluventic Bulrochrepts.

The Ap horizons are brown, dark brown, derk yellowish brown, or yellowish brown
Llosm or sandy losm, and uweuslly contain gravel, cobbles, and a few stones. The
B hori ]
50 pere
The Seo
are of
the Seo
fragmen

1 and cobbles. The € are gimilar to the B but heave more pasle colours.
oile, and stony colluvial land, in the landscape. They
The shallow Gwavag soils developed from residuum, while
The Banho have fewer cosrse
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A fypical profile follows.

hp=-0 o 14 cm; dark brown (10YR 3/3) gravelly sandy loam;
granmular structure; friable; clear, wavy boundary (13 4o
20 eom thick); pH 4.5.

B2l14 to 35 cmy yellowish brown (10YR 5/4) gravelly to
cobbly sandy loam; massive; friable, sticky, and plastics
diffuse, broken boundarys; pH 5.0.

B22—-35 to 70 cm; brown to dark brown {10YR 4/3) very
gravelly to cobbly sandy loam; massive; friable, slightly
sticky, and nonplasbtic; clear, broken boundary; pH 6.0.

G—T0 to 100 cmj brown (L0YR 5/3) very gravelly to very
cobbly sandy loam.

These soily are medium o etrongly acid, medium in natural fertility and organic
matter. Available molgture capacity is low to medium, and response to fertilization
ig good. About 60 percent im cultivaled for crops such as barley, soybean, sesame,
and red pepper. The rest is wooded, with chestnut and permimmon growing in some
places.

5.28.1 Seogho Gravelly Loam, T to 15 Percent Slopes (&4C)

This deep, well drained goll ocouples sloping, slightly diesected mountain Foot-
glopes. Most areas have profiles that are similer to that described for the series.
In areas mapped ag this soil are inmcluded smell tracts of less grevelly and dark
coloured soils. Wearly all land ie cultivated for crops such as barley, soybean,
sesame and red pepper. The main menagement problems sre erosion and excess gravel.

Capability uwnit Iile.
Paddy suitability group Pdabe.

5.28.2 Seogbo Gravelly Loam, 15 to 30 Percent Slopes (StD)

This deep, well drained soll occuples moderetely steep, moderately dissechbed
mouwntain footslopes. Mot areas have a shallower and more stony suwrface layer than
that desoribed for the geries, bub it is otherwise similar. In this wnit are included
some eroded and small tracts of (wanag soils and stony colluvial lands. About 60 per—
cent is in forest and the rest is cultivated to barley, soybean, wesame, and red

pepper.

In some places, chestout and persimmon trees are grown. The main menagement
concern is removel of stones from the plough layer, and raising of the low fertility.
Brosion hazard ip severe and careful menagement is required for its control. BRench
terracing snd contouring will help in cultiveted fields.

Capability wnit IVe.
Paddy suwitability grouwp Pdabo.
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5.29 SEONGSAN SERIES

) Th@‘ﬁwomg@an soils are gently sloping to sloping, moderately deep to deep, and
well drained. They are on alluvial and colluvial slopes Tformed in material weathered

mainly from conglomerate, and are members of the coarse loamy family of Dystric
Fluventic Bulrochrephs.

The Ap horizon is yvellowish brown to dapl yellowish brown leam or sandy loam
10 to 20 com thick. The B2 horigzons are yellowish red sandy loam or loam. The (
horizon is strong brown or yellowish brown sandy loam, gravelly sandy loam or sand.
The Seongsan soils ccour with the Sinjeong, Songjeong, and Baegsan series. The
Baegman are finer textured, snd have yellowish brown colewrs, while the Songieong
and Binjeong arve developed from residuam. The Seongeen formed in transported
material, and occupy slopes below the latter two.

A typical profile follows.

Apl—0 to 15 cm; yellowish brown (1OYR 5/6) sandy loam
with weak, fine granular structure; friable, slightly
gticky, and nonplastic; few fine pores; many very fine
and fine roots; clear, smooth boundary: pH 5.0.

B2lew15 to 20 comy yellowish brown (10TR 5/8) fine sandy
logm with few, fine, prominent mottles of yellowish red
(5TR 4/6), strong brown (7.5YR 5/6) when crushed; massive;
friable, slightly eticky, and slightly plastic; many fine
to medivm pores; common very fine fo fine rootzs common
fine, white mica; gradual, smooth boundary; pH 6.0,

B22--20 to 45 cmy yellowish red (5YR 5/8) very fine sandy
loam massive; friable, slightly sticky, and slightly
plagtic; few fine to coarse pores; few mica; few fine
rootsy diffuse, smeoth bowdary; pH 6.0,

B23~45 to 80 cm; strong brown (7.5YR 5/6) very fine
gandy loam; massive; frisble, slightly sticky and
slightly plasticy few fine to coarse pores: thick
atratified sandy layer; clear, smooth boundary; pH 5.5.

02~=80 to 100+ em; yellowish brown (1OYR 5/4) fine
gravelly sand; pH 6.0.

The Seongsan are moderate in natuvral fertility and medium in organic mather.
Permeability is moderately rapid to rapid, snd the available moisture capacity Llow.
Cation exchange capacity is low and base seburstion medium or high. These goils have
a deep root gome, and mogt areas are used for orops like barley, moybean, sesame,
and red pepper. »

5.29,.1 Seongsan Sandy Loam, 2 to 7 Percent Sloves (SzB)

The suil profile in mosgt places is similar to that described for the series. In
aress mapped as this soil are included patches that have a silt loam surface lay@r?
and a few small arveas of Baegsan soils.



Runoff is slow. This soil is suited to cultivated crops, but poorly suited to
paddy rice because of the low available moisture capacity. The main management
requirement is erosion control and the gelection of drought resistant crops.

Capability unit IlIs.
Paddy suitability group Pdabe.

5.29,2 Seongman Sandy Loam, 7 0 15 Percent Sloves {S2C)

5430

This is a moderately deep soil thal washed mainly from conglomerate and some
granite. HNost areas have profiles similar to that described for the series, 1In
areas mapped as this soil are included patches that have a silt loam or clay loam
surface layer, a few small tracts with slopes ranging from 15 to 30 percent, and
small areas of Baegsan and Songjeong soils.

Runoff is slow. It is well suited to cultivated crops, but most areas ave
poorly suited to paddy rice. Erosion control and melection of drought resistant
crops are the major management problems.

Capability unit Ille.
Paddy suitability group Pdabe.

SINDAB SERIES

The Sindab series consists of level to nearly level, deep, poorly drained soils
formed in alluvium on the floodplains along the sireams. This series is a member of
the sandy family of Typic Psammaquents.

The surface layer is olive brown, grayish brown or gray to davk gray loamy coarse
sand to coarse gand, or coarse sandy loam. The C horizon is loamy coarse sand to
coarge sand, and contains some gravel in places. It beging at depth of 20 to 50 cm
below the surface.

The Sindab commonly occur with the Hamchang soils and are sand or loamy sand
in texture, while the Hamchang are sandy loam.

A typical profile follows.

Ap—-0 to 12 cmy olive brown (2.5Y 4/4) coarse sand;
structureless (single grain); friable; common, faint
coarse mottles of grayish brown, light olive brown (2.5Y
5/4) when crushed; common fine grass rootsj gradual,
smooth boundary; pH 6.5.

Clg—12 to 40 cm; olive gray (5Y 4/2) coarse mand;
structureless (single grain); loose, nonsticky and non~
plagticy few fine grass rootsj clear, smooth boundarys;
pH 6.0,

C2g—40 to 80 om; light olive gray (5Y 6/2) coarse sand;
structureless (single grain); loose, nonsticky and non-
plasticy pH 6.5.

03g—80 to 120+ cm; dark olive (5Y 3/2) coarse sand;
structureless (single grain); loose, nonsticky and non-
plastic.
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The Sindab are strongly to medium acid. Natural fertility is low, and organic
matter content medium. Available moisture capacity is very low, and permeability
rapld. Cation exchange capacity is low, and bape saturation medium to high. Most
places are cultivated only +to paddy rice.

5.30.1 Sindab Sandy Loam, 0 to 2 Percent Slopes (&n)

5.31

Thieg deep, poorly drained, rapidly permeable soil cccupies small tracis of

depressed areas near the river sides. Included are small areas of smomewhat betbter
drained goil.

Only a limited range of crops are suited because of the poor drainage and high
grovniwater teble. ALl of the areas are in paddy, and are planted only to rice. The
regponge to fertilization is poor because of coarse texfure. The main management
problems are flood control and o minimize effects produced by leaching of crop
nutrients.

Capability unit IVw.
Paddy suiltability group P3b.

SINHEUNG SERLIES

The Sinheung series consisgits of deep imperfectly drained moils, formed in material
washed Trom adjacent uplands, and deposited in level to nearly level depressions
along drainage ways. Thie series is a member of the fine loamy, nonacid family of
Aeric Fluventic Haplaguepba.

The A&p horizouns are dark gray to very dark grayish brown loam or silt loam. The
B horizon is gray to very dark gray mottled with dark yellowish brown or yellowish
brown loam silt loam or clay loam. The € horizon is yellowlsh brown or dark yellowish
brown mottled grayish brown or dark grayish brown loam or sandy loam. The Sinheung
ogcur with the Hamchang, CGeugrag, and Hagseong soils.

& typical profile follows.

Ap—0 to 12 cm; dark gray (5Y 4/1) silt loam with few,
medium, distinct dark yellowish brown (LOYR 4/4) mottles;
magsive; friable, nongticky, and nonplastic; abrupt,
smooth boundary; pH 5.0.

B2lg—12 to 23 cm; dark red (2.5YR 3/6) loam with common,
medium prominent gray to dark gray (5Y 5/1 to 4/1) mottles;
weak, very coarse prismatic structure; friable, slightly
aticky, and nonplastic; dark gray (5Y 4/1) when crushed;
common, medium black or very dark brown manganese mottles;
abrupt, smooth boundary; pH 5.0.

B22g—-23 to 48 omj dark gray (10YR 4/1) loam with common
faint dark grayish brown (10YR 4/2) mottles; weak,
coarse medium platy structure; friable, slightly sticky,
and slightly plastic; dark brown (10YR 3/3) crushed;
clear, smooth boundary; pH 5.5.
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B23g—-48 to 60 em; dark grayish brown {10YR 4/2) 8ilt loam
with many medium to coarse prominent dark gray (w4 )
mottles; weak, coarse medium subangular blocky siructures
glightly firm, sticky, and plastic; brown to dark brown
(10YR 4/3) crushed; clear, smooth boundary; pH 6.0.

B3g-—60 to 83 cm; dark gray to gray (10YR 4/1 - 5/1)

heavy loam with many medium to coarse distinct dark yellowish
brown (10YR 3/4) mottles; weak, coarse and medium subengular
blocky struchure; slightly firm, sticky, and plastic; dark
grayish brown (10YR 4/2) when crushed; abrupt, smooth
boundary; pH 6.0.

G--~83 to 100 cm; yellowish brown (1O0YR 5/4) gravelly sandy
loam with few, medium faint grayish brown (10YR 5/2)
mottles; yellowish brown (10YR 5/4) crushed; pH 6.0.

The Sinheung are higher in clay cowmbent than the Hamcheng soils, and are medium
to strongly scid, moderate in natural fertility, and medium in orgenic matler.
Permesbility is moderate and available moisture capacity wodersmte. They heve a deep
root zone, with most parts being used for rice and winter barley.

543801 Sinheung Loam, O to 2 Percent Slopes (Sh)

5.32

Moegt areas have profiles as degeribed for the series. In arveas mapped as this
soil are included patches that have sandy loam or clay loam surface layers, and a
few small tracts with very sandy soil. Runoff is very slow.

This soil ie suited to rice and winbter barley, but drainage is required to grow
crops other than rice.

Gapability unit ITw.
Paddy suitability group Pl.

SINTEONG SERIES

The soiles of the series arve moderately steep to steep and somewhat excessively
drained, formed in waterials that weathered meinly from conglomerate, with some mand.
ptone, and members of the fine loamy family of Typic Dysitrochrepts.

The & horigzon is yellowish brown or sirong bwrown sandy loam, loam, or clay loam.
In most places, rounded gravel im on the surface. The B is strong brown to yellowish
rad loam or sandy loam with some rounded gravel. The € is yellowish brown or strong
brown gravelly sandy loam to fine sandy loanm.

The Sinjeong are associated with ‘the Hebin and Jangweon soils, but the Habin are
finer and sghallower and underlain by sandsbtone and shale, while the Jangweon soils
have wery firm fragipan layers.

A typical profile follows.

Ap—-0 to 15 cm; yellowish brown (10YR 5/6) sandy loam;
moderate fine coarse granular structure; friable, sticky,
and slightly plastic; many fine and coarse rootss clear,
smooth boundary; pH 6.0.



e 53.,.,

B—-15 to 40 cmj strong brown (7.5YR 5/6) sandy loam with
some gravel; weak blocky o weak granular structure:
sbicky and plastic; few fine and coarse roots; clear,
smooth bouwndary; pH 6.0.

4G b0 100 omy strong brown (7.5YR 5/6} sandy loam with
gome gravels pH 5.5.

The Sinjeong soils are low in orgenic matter combent and natural Fertility.
Permeability is moderste and the available waber capacity low. RBxcept in the sbeeper
areag, the Sinjeong soils have relatively deep root gones. They are mainly distribuited
in areas soubhwest of Sangju Fub and in the eastern part near the Negdong river. The
native vegetation is pine and oak, bush clover, some shrubs and native grasses.

The land is usually wooded, with a few amall tracts cleared for culbivaetion.

5.32.1 Sinjeons Soils 15 4o 30 Percent Slopes, Guliiaed (83iD4)

Most of this moil is gullied, with small aress between the gullies having
profiles gimilar to that described for the series. In areas wapped as thirg soll are
included small sections with a clay loam texbure, and small tracts with lesser slopes.

About 30 percent is cleared of this generally wooded ground, but because of mevers
erosion, cultivation is not really suited. Hrosion is the main hazard, with low
fertility also an importent limitation. Prom woodland producis low yields may be
expected even with good menagement. It dis poorly suited for pasiure or grazing land.

Capability wnit Vile.

5.32.2 Sindeonsg Soiles, 30 to 60 Percent Slopes, Gullied (5iB4)

Thig so0il conglets of exbremely ercded areas with many gullies. Bebween the
gullies profiles are similer to tbat described for the series. In sgome places, a
few sandgtone rocks are present. In that mapped as thisg moll are included small aress
of rock outerop, and & few small tracts with steeper alopes.

Pineg, oaks, acacia trees, bush clovers, and some shrubs predominate as crops
are unguitable, due to erogion. Low yields of woodland products may be expected even
with good management.

Capability unit Vile.

5.33 SONGIEONG SERLES

The Songjieong series consisis of gently sleoping to steep, deep to very deep,
well drained soils developed in residuum dsrived from granite and granite-gneiss.
These soils, cocupying hilly aress mainly in the northeagtern part of the CGun, are
members of the fine loamy family of Typic Hapludults. In most areas the depth, from
the surface, to hard rock, is more than § m,

The A horizon is yellowish ved, dark yellowish brown, or brown to dark brown
light clay loam, loam or sandy loam, 5 to 10 cm thick. The B is yellowish red or red
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gilty clay loam, clay loam, silt loam, or loam. The C is 1light brown, yellowish
brown or strong brown leam or fine sandy loam. It is usually underlain by micaceous
saprolite from igneous rocks.

The Songjeong, occurring with the coarser textured Samgag, which lack B horiszons,
are similar in some respects to the Taechwa soils, but differ from them in having mica,
more red-colour and coarser texture.

A typical profile follows.

Ap~0 to 5 cm; yellowish red (5YR 4/8) light clay loam;
strong, fine granular structure; friable, sticky, and
plastic; few fine pores; clear, smooth boundayr; pH 4.0.

B2lt—5 o 20 cm; yellowish red (5YR 4/8) to red (2.5YR 4/8)
pilty clay loam; moderate, fine, subangular blocky
structure; friable, few very fine to coarse pores; gradual
smooth boundary; pH 4.8.

B22t—20 to 35 cm; yellowish red (5YR 4/8) to red (2.5YR
4/8) gilty clay loam; moderate, coarse gubangular blocky
gtructure; thin patchy clay cubtans; slightly firm; few
very fine to coarse pores; common medium roots; gradual,
gmooth boundary; pH 4.5.

B23t-—35 to 65 cmj.yellowish red (5YR 4/8) to red (2.5YR
4/8) silt loam; moderate, medium, angular blocky structure;
patchy yellowish red (5YR 4/8) clay cutans; few, medium
roots; clear, smooth boundary; pH 4.8.

B31t——65 to 90 cmy yellowish red (5YR 4/8) silt loam,
weak coarse subangular blocky siructure; few, {ine roots;
pH 4.8,

B32-—90 to 120+ cmy yellowish red (5YR 4/8) loam; massive;
friables; few, red clay cutansg; pH 5.0,

The Songjeong are low both in natural fertility and organic matter. They have
medium to high available moisture capacity and moderate permeability. Cation exchange
capacity is medium, and base saturation low.

About 60 percent is in cultivated crops, orchards, or mulberry Ffields. The
remainder is wooded with small pines and some caks.

Songieong Loam, 2 to 7 Percent Slopes, Eroded (SoB2)

Mowst areas have profiles as for the series, but some places have a clay or silty
clay subsoil. A few small areas of a soil that has mainly coarse sendy loam saprolite,
and small areas that have a much higher base saburation, are also included.

Crops such as barley, soybean, and poteto are generally cultivated bubt rice is

uwnguited.

Erogion is the main management problem.

Capability unit Ile.
Paddy suitebility group P2ac.



5.33.2 Songjeong Loam, 7 to 15 Percent Slopes, Eroded (SoC2)

Profiles are generally similar %o that described as typical for the series. But,
in the areas mapped are included small tracts of a seil having a clay or silty clay
gubsoll, some small areas thal have a much higher base saturation, soile thal have
coarge sandy loam saprolite, and a few places of two to seven percent slopss.

Cultivated crops, %o which this soil is moderately well suited are generally
grown. Erosion is the mein menagement hazard.

Capability wit Ille.
Paddy suitability group Plac.

5.33.3 Songjeong Loam, 15 o 30 Percent Slopes, Eroded (SoD2)

With this soil are included small areas of greater slopes than the described
rangs, & fTew small tracts that have a clay or silty clay subsoil, and small areas

that are mainly coarse sandy loam saprolite. Bul, the profiles of most sreas are asg
described for the series.

Because of steeper slopes and fthe erosion hagard, fthe moil is poorly suited to
cultivated crops, but well suited to pasgbure, trees, or orchard. About 70 percent is
uged for cultivated crops, orchard, and mulberry, while the reslt is in forest of pine
trees. Erosion control is the main management problem.

Capability unit IVe.
Paddy suitability group Pdsac.

503304 Songjeons Loam, 30 to 60 Percent Slopes, Froded (SoE2)
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Some aress have a fine gravelly sendy loam surface layer, and swmall sreas have
a clay or sgilty clay subgoil. 8&mall rills and some shallow gullies are to be found.
A few small tracte that are mainly coarse sendy lcoam saprolite are included, ag are
small areas of greater slopes than the described range. The profiles, otherwise, are
ugually similar to that described for the series.

Thisg goil is unsuitable for culitivated crops, bul well suited to woodlands. Pine
forest predominates, but because of steep slopes the erosion haszard is severe,

Capability unit Vie.

SUBUG SERIES

The geries consiste of gently sloping to moderately steep, deep, poorly drained,
rapidly permeable soils formed in alluvium on small valleys, found in general areas
of the Samgag soils. The series is a member of the coarse loamy over sandy skeletal
acid family of Fluventic Haplaguepts.

The gurfece layer is grayish brown, dark grayish brown, or derk gray to very dark
gray, mottled with yellowish brown, dark yellowish brown or olive brown sandy loam,
loam, or silt loam. The B horigzon is grayish brown, gray to dark gray motitled with
yellowish brown, strong brown, or olive brown sandy loam to loam or fine gravelly
sandy loam. The C is gray to grayish brown, fine gravelly coarse sandy loam or



loamy coarse sand, and is stratified with loamy send and sandy loam in some places.
The geries is associated with the Cangdong and Jisan soils, bubt has less clay content
than the Jisan, and lower growndwaber %able than the Gangdong soils.

A typical profile follows.

Ap-=0 to 17 omy dark grayish brown {2m5Y'4/2) sandy loams
few, fine, faint dark yellowish brown (LOYR 4/4) mottles;
magsive; friable, nonsticky and slightly plastic; few,
fine yellow wica; many, fine to medium roots; clear,
smooth boundarys pH 6.0.

B2lg—17 to 25 omj grayish brown (2.5Y 5/2) sandy loam;
many Tine prominent yellowish red (5IR 4/8) mottliess
weak, coarse platy strucbure; nonsticky and nonplastics
common, Tine mica; very fine to medium roots; abrupt,
amooth boundary; pH 6.0.

B22g—25 to 50 omj grayish brown (2.5Y 5/2) sandy loam
with few, fine to medium dark yellowish brown (10YR 4/4)
mottlesy massive; slightly Tirmg common, fine micas
clear, smooth boundary; pH 6.0.

B23g—50 $0 70 cmj grayish brown (10TR 5/2) fine gravelly
coarse sandy loam; many fine to medium prominent yellowish
red (5YR 4/8) mottless brown (10YR 5/3) crushed; massive;
slightly sticky and slightly plastic; few fine micas
clear, smooth boundsry: pH 6.0.

B24g—T0 to 90 ecm; gray (1O0YR 5/1) sandy loam with few
fine to medium distinct dark yellowish brown (10YR 4/4)
mottless masgivey slightly sticky and slightly plastiocs
abrupt, smooth boundary; pH 6.0.

Cg—90 to 150 cmy grayish brown (10YR 5/2) gravelly loamy
coarse sand; stratified with dark gray (10¥R 4/1) fine
sandy loam layers (less than 5 om in thickness); pH 6.0.

The Subug are msdium to elightly scid, woderate in natural fertility, and medium
in organic matter. Available moisture capacity is low, asg is cation exchange
capacity. Base saturation is medium to high., The land ig generally used for rice
and winter barley. All crops respond well to fertilization.

5.34.1 Subug Sandy Loam, 2 to 7 Percent Sloves (SpB)

Thieg deep, poorly drained, rapidly permesble soil ococcupies gently sloping fans
awl vallays, wmainly in general aveas of Samgag soils. The profiles are usually
gimilar to that describved for the series, but included in this mapping unit are some
lend that has a loam or sand surface layer, smwall arsas of the Gangdong end Jisan
soils, and a few small tracts with a fine gravelly suwrface layer. While some areas
are plambed o barley, most aress arve snitable only for growing paddy rice because of
the poor drainsge. Ab present, they are cultivated o winber barley after paddy rice.
Major management problems are the provision of drainage for high yields of general
crops other than rice, and the reduction of leaching of plant nutrients.

Capability wodt Tlw.
Paddy sultablility group Plab.
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5.34.2 Subug Sendy Loam, T te 15 Percent Slopes (SpC)

This deep, poorly drained, rapidly permeable 8011, occupies sloping fans and
small valleys in the general area of Samgag soils. The profile resembles the one
described for the series. In this mapping unit are included some areas having a
surface layer of loam or sand, some tracis with a fine gravelly surface layer, and
small areas of Gangdong and Jisan soils.

Rice and winter barley are generally suitable. Establishing good drainage,
minimizing the leaching of crop muirients, and controlling erosion, are the main
management requiremenis.

Capability unit IIIe.
Paddy suitability group Plab.

5.34.3 Subug Sandy Loam, 15 to 30 Percent Slopes (SpD)
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This deep, poorly drained, rapidly permeable soil occurs in moderately steep
small valleys and fans. The profiles are mosgtly similar to the one described for
the geries. But, with this soil are included small areas that have a surface layer
of sand or loam, small tracts of excessively drained cosrse sandy soils, and some
better drained loamy soils.

Rice and barley predominate, while the main management concerns are erosion
control, the leaching of crop nutrients, and rapid runoff.

Capability unit IVe.
Paddy suitability group Pdab.

TAEHWA SERIES

Soils of this series are moderately deep to deep and well drained, have formed
in material that weathered from fine grained granite and granite-gneiss, and are
members of the fine loamy family of Typic Hapludults. In most place depth to hard
rock is more than 5 m.

The A horizon is dark yellowish brown to brown loam, fine sandy loam or loam.
The B is yellowish brown to strong brown loam or light clay loam with a weak, gub-—
angular blocky structure. The C horizon is a thick layer of saprolite.

A typical profile follows.

A1—-0 to 10 cmj; dark yellowish brown (1OYR 4/4) gravelly
very fine sandy loam; weak, fine to medium granular
structure; friable, slightly sticky, and nonplastic;
many, fine to medium roots; gradual, smooth boundary;

pH 5.5.

B21—10 to 35 cm; yellowish brown (10YR 5/4) gravelly
gilt loam; weak, coarse subangular blocky breaking
easily to weak, moderate granmular structure; friable,
slightly sticky, and slightly plastic; common, fine to
medium pores; common, fine to medium roots; gradual,
smooth boundary; pH 5.5.
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B22--35 to 55 om; strong brown (7.5TR 5/6) heavy loam with
few, fine, disbinct, light olive brown (2.5Y 5/4) mottles;
“weak, coarse, gubangular blocky siructure; firm, sticky and
‘plagtici common, fine to medium pores; few, fine roots;
¢lear, smooth boundary; pH 5.0.

B3—-55 4o 110 omy strong brown (7.5YR 5/8) and yellowish

“brown (LOYR 5/6) loam with wealk, coarse subangular blockys

very firm, slighily, sticky, and slightly plastic; strong brown
(7.5YR 5/8) crushed; clear, smooth boundary; pH 5.0.

0—110 to 150 omj yellowish brown (10YR 5/6) sandy loam;
massive; nonsticky and nonplasticy pH 5.0.

The Taehwa are medium in vatural fertility and organic matter. Permeability is
moderate, and the available water capacity medium. They have a deep root zone, with
native vegetation of pine and oak trees, bush clovers, some shrubs, and native
gragses predominating. Some places which have less than 30 percent slopes are
eultivated for crops, such as barley, sesame, soybean, sweet potato, and white potato.
Tobacco plants are also grown. Crops respond to plentiful application of lime,
fertilizer and compost.

5,35.1 Taehwa Gravelly $ilt Loam, 7 to 15 Percent Slopes, Broded (TaC2)

Moat areas have profiles mimilar to that described for the series. But, included
in aress mepped as this soil are small ftracts of sendy loem or clay loam, and a few
lesper mlopes. Organic matter is low and natural fertility is medium. Permeability
is moderate and available water capacity medium. The land is usually cultivated to
crope like barley, soybean, potato, and sweet potato, with some places growing pear
orchards end mulberry fields. Moderate yields can be expected from crops commonly
grown in the Gun when limed and fertilized. Erosion is the main management hasard.

Capability unit IIle.
Paddy suitability group Plac.

5.35.2 Taehwe Gravelly $ilt Loam, 15 to 30 Percent Slopes, Broded (Tab2)

Mowt areas have profiles similar to that described for the series. In some
places, shallow gullies and rills are common and the surface is a mixture of the
surface-and subsoil. But, in areas mapped as this soil are included small areas with
a gravelly clay loam surface layer, some rock outcrop, small tracts of soils with
sandy loam texiures, and some soilg shallow to rock.

Bunoff is medium. About 70 percent is cultivated to crops, with tobacco being
grown in the western high mountainous region. The remainder is in pines. Unless
management is good, crop yields are below average. The main menagement concerns are

improving fertility and erosion control.
Capability unit 1Ve.
Paddy suitability group Pdac.

5.35.3 Taehwa Rocky Silt Loam, 30 to 60 Percent Slopes, Eroded (TrEQ)

About 5 to 15 percent of this mapping unit is rock outcrops, with the remainder
having a profile gimilar to that desecribed for the mevies. In some places, small
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rills and shallow gullies are common. A few small areas with greater slopes, small
areas of ghallow soils, and soils with coarse sandy loam textures, are also included.

Runoff is rapid to very rapid. Most of the area is in pines, ocaks, and native
wild grasses, and because of steepness and erosion hazard, crops are not suitable.
Moderate yields of grasing and forest products may be obltained if good management
prevails.

Capability unit Vie.

YONGJI SERIES

The seriesg consists of gently gloping to moderately steep, moderately deep to
deep, moderately well drained scils that formed in material deposgited from local
alluvium—-colluvium. In most places depth of solum ranges from 100 to 150 cm. The
geries is a member of the fine loamy family of Acguic Fluventic Butrochrepts.

A typical profile follows.

Ap—0 to 8 omy dark gray (LOYR 4/1) loam with many,
fine to medium, Taint motiles of dark yellowish browm
(10YR 4/4); massive; slightly sticky and plastics
grayish brown to olive brown (2.5Y 4/4) crushed; many,
fine yellow mica; many, fine to medium roots; clear,
smooth boundary; pH 6.0.

Bl—8 Vo 18 om; very dark gray (5Y 3/1) loam; common,
coarse distinet dark grayish brown (10YR 4/2) mottles;
alightly firm, sticky, and plastic; very dark gray to
dark gray (5Y 3/1 - 4/1) crushed; few, fine yellow mica;
few, fine to medium rice roots; abrupt, wavy boundary;
pH 0.5,

B21—18 to 38 cm; dark yellowish brown (10YR 4/4) loam

with many, medium to coarse distinct dark gray (1OYR 4/1)
mottles; dark grayish brown (10YR 4/2) crushed; weak, fine
to medium subangular blocky structure; slightly firm, sticky,
and plastics common, fine yellow micaj few, fine roots;
clear, smooth boundary; pH 6.5,

B22--38 to 54 cm; dark yellowish brown (10YR 3/4) silt
loam with common, medium to coarse distinet gray to dark
gray (10YR 5/1 e 4/1) mottles; dark yellowish brown
(10YR 4/4) erushed; weak, fine to medium subangular
blocky structure; slightly firm, sticky, and plasticy
common, Tine yellow mica; clear, smooth boundary; pH 6.0.

B22~-54 to 80 omj dark yellowish brown (1O0YR 4/4) silty
clay loam with few, medium dark grayish brown to very dark
brown (10YR 2/2) mottles; weak, fine to medium subangular
blocky structure; very sticky and plastic; common, medium
black manganese concretions; graduval, smooth boundary;

pH 6.0,

B3—80 to 120 cm; dark yellowish brown (10YR 4/4) silt
loam; firm, very shicky, and plastic; few, Tine to medium
manganese concrebions; pH 6.0.
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The A horizon ig grayish brown to dark brown silt loam. The B is light olive
brown to grayish brown loam to clay loam, and im stratified with sandy loam in places.
The C irp yellowish brown or dark brown loam, sendy loam, gravelly loam, or gravelly
sandy loam. The Yongji are mostly in small alluvial valleys in general places where
the Samgag solls are.

The‘sbils are slightly to medium acid, netural fertility is moderately high,
and organic matter content medium. The available moimture capacity is medium to
high.

A two-crop-a~year oropping system of paddy rice and winter barley is usual and
crops regpond well to fertilisation.

5.36.1 Yongii Loam, 2 %o 7 Percent Slopes (ViB)

This soil has a profile similar to that described for the series, but it includes:
gome land that has slopes ranging from gero to two percent, small tracts with sandy
loam or clay loam surface leayers, small areas of soils without gray or grayish brown
mottles, and some areas that have dominant colours of gray or grayish brown.

All of the areas are suitable for rice and winter barley, and higher yields of
the latter may be obitained if additional drainage ditches are dug. Frosion, a hazard
in oultivated areas, is the main mansgement problem.

Capability unit Ile.

Paddy suwitability group P2ac.

5.36,2 Yongji Loam, 7 to 15 Percent Slopes (¥iC)

This soil generally has a profile similar to that described for the series. In
this soil are included small tracts $that have a sandy loam or clay loam surface layer,

small areas with grayish brown mottles, and some with dominant colours of gray or
grayish brown.

4 wide range of crops are generally suited, including paddy rice and winter
bariey. Higher yields of the latter may be expected if drainage ditches are dug. The
main management problem is erosion control.

Capability uwnit Iile.
Paddy suitability group Plac.

5.36.3 Yongii Loam, 15 to 30 Percent Slopes (¥iD)

Most areas have a profile similar to that described for the series, but some
small areas with gravelly surface soil are included.

Crops, including rice and winter barley predominate, but are poorly suited at the
moment due to eromion, and runoff caused by steep slopes. The main management
concernsg are control of both,

Capability unit IVe.
Paddy suitability group Plac.
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Chapter 6

USE AND MANAGEMENT OF SOILS

INTRODUCTION

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

The soil characierigtics favourable for paddy rice differ from +those for other
crops. Rice is considered in the discussions of capability groups, and is discussed
in greater detail in the following section on paddy suitability groups. The subgection
on capability groups alsco describes the suitability of some goils for woodland.

CAPABILITY CGROUPS OF SOILS

Capability classification is a grouping of smoils ‘o show, in a general way,
their suitability for most kinds of farming. It is a practical classification based
on the limitations of the socils, the risk of damage when they are used, and the way
they respond 4o treatment when planted to common field crops or sown to pasiture crops.
The soils are clasgified according to degree and kind of permanent limitation, but
without congideration of major and generally expensive land-forming that would change
the ghepe, depih, or other characteristics of the moils, and without consideration of
possible but unlikely major reclamation projects.

Capability classes. The broadest groupings are designated by Roman numerals I
through VIIY. The numerals indicate progressively greater limitation and narrower
choices for practical use. There are no soils placed in Clasgs V in Sangju Gun.
Classes are described as follows:

Class 1 Seils have few limitations that restrict their use.

Class 1T Soils have moderate limitations that reduce the choice of plants or
require special management practices.

Class IIT  Soiles have severe limitations that reduce the choice of plants,
require special management practicea or both.

Class IV Soils have very smevere limitations that restrict the choice of plants
or require very careful management or both.

Clags V Soils have little or no erosion hagzard, but have other limitations,
impractical to remove, that limit their use to pasture or woodland.
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Class VI Soils have severe limitations that make them generally unsuitable
for cultivetion and that limit their use to pasture or woodland.

Clags VIT Soils have gevere limitationsg that make them unsuitable for cultivation
or pasture and limit their use to woodland.

Class VIII Soils and landforms that do not produce wvegetation of commercial
value.

Capability subclasses are soil groups with each capability class, and are
degignated by adding a small lefter, e, s, or w to the class numeral, for exemple, Ile.
The letter 'e! indicates that the main limitation is risk of erosion unless close-
growing plant cover is maintained, 's' that the soil is shallow, droughty, or stony;
and 'w' that water in or on the soil interferes with plant growth or cultivation.

The dlassifioation does not necessarily reflect the value of the land. The Class
IIw and IIIw lands are well suited to paddy rice, and produce high yields of rice
without special or difficult irrigetion practices. Thesge soils are oo wet to produce
good yields of other crops without additional drainage. The IVs soils produce good
crops of melons and peanubs, but they are too droughty to grow most other crops well.
In Class I there are no subclasses because the soils of this class have few limitations.

The soils of a subclass are so similar in their important characteristics that
they have sgimilar management, preductivity and crop responses., Some individual soils
within a subclase may have secondary problems. Some wet soils designated as 'w' are
sloping and have a mecondary problem of erosion., These problems are explained in
the discussion of the capability unit. Some menagement suggestions are given in the
mapping unit degpription of this report. Detailed information on the management of
paddy soila(is;givan in the paddy sultabllity section. :

Land, oapﬁﬁiiity groups are discussed more fully in 'The Soils of Korea', of the
Korea Soil Survey Project, Technical Report 1, FAO, Rome.

6.2.1 Clamﬁ'l.‘JSOils Having Few Limitations Restrictine Use

6.2.1.1 Capability unit I

The only soil in thie capability unit, is level to nearly level, deep, moderately
well drained and moderately permeable. This soil has high available moisture capacity,
moderate to high natural fertility and organic matier content, and is slightly acid.

It ig Gyuam gilt loam, zero to two percent slopes.

The soil is well suited for a wide range of crops, and ie being used for paddy
rice in the summer and winbter barley in the winter-spring. It is highly productive
and can be intensively cultivated if well managed.

Good managemehﬁ‘includea plovghing under all aveailable crop regidues, adequate
fertilization, and applying lime as needed. Some parts need additional drainage
ditches to improve the yields of winter grain crops.
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6.2.2 Clags 11, Soils Having Moderate Limitations

6.2.2.1 Capability unit Ile

In this capability wnit are gently sloping, deep, well to moderately well drained,
moderately permeable, fertile soils, generally having a high available moisture
capacity. They are:

Baegsan loam, 2 to 7 percent slopes.

Banho gilt loam, 2 to 7 percent slopes.
Gongeeong silty clay loam, 2 4o 7 percent slopes.
Hwadong silty clay loam, 2 to T percent slopes.
Songjeong loam, 2 to 7 percent slopes, eroded.
Yongji loam, 2 to 7 percent slopes.

The soils are sulted to a wide rangs of crops, including paddy rice, soybeans,
barley, wheat, corn, and many other crops commonly grown in the Gun. Many areasg are
planted to winter barley after paddy rice. Brosion is a moderate hazard. MWost of
the soils are sirengly acid. To help retard runoff and control erosion, a combination
of some of the following measures may be used: terrvacing, grassed waterways, and
contour tillage. MNany tracts have been level~terraced and dyked to grow paddy rice.
In these rice fields, ercsion and runoff are effectively controlled and retarded as
long as the paddy dykes sre properly maintained. Well-consiructed weir dams between
paddies will prevent erogion of paddy walls. Good menagement also includes minimum
tillage, ploughing under crop residues, liming as needed, and proper fertiligzation.
The Hwadong soils have s high clay confent, and sandy materials added to them will
improve soil texture.

6.2.2.2 Capability unit Ils

This capability unit consists of nearly level or gently sloping, deep, well
drained, rapidly permeable, coarse-texitured soils. They are generally low in available
moisture capacity, and moderate to low both in natural fertility and organic matter
content. They are:

Bonryang sandy loam, O to 2 percent slopes.
Hogye gravelly loam, 2 to 7 percent slopes.
Inog sandy loam, 2 to T percent smlopes.
Jungdong Tine sandy loam, O o 2 percent slopes.
Sangju fine gravelly sandy loam, 2 to 7 percent slopes.
Seongsan sandy loam, 2 to T percent slopes.
Thege are suiitable for e wide range of crops such as bharley, wheat, and soybean.

They are also well suited to orchards of apples, pears, peaches, and mulberry trees.
4 very few small tracits are planted to paddy rice, but yields are low.
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Droughtiness beceuse of the high water seepage through the rapidly permeable,
coarse loamy or gravelly coarse sandy soils, is a moderate problem. The Bonryang
and Jungdong soils are also subject to damage by overflow from the Nagdong river or
its tributaries, but the flood water drains rapidly. The soils of this unit do not
hold plant nutrients well and becsuse of this characteristic, smaller, more frequent
applications of fertilizer are betier than applying a large amount that may be leached
out. Diversion ditches and dykes will reduce the flood haszard.

3 Capability wnit IIw

This unit conseists of nearly level or gently sloping, poorly or imperfectly
drained, deep, moderately to moderately rapidly permeable soils that have high water
tables. These soils ares

Gangdong loam, 2 to 7 percent slopes.
Gangdong loam, 7 to 15 percent slopes.
Geugrag silt loam, O $0 2 percent slopes.
Jisan loam, 2 %o T percent slopes.
Sinheung loam, O o 2 percent slopss.

Subug sandy loam, 2 to 7 percent slopes.

Afveilable moisture capacity is high in the Geugrag and Jisan soils, but low to
moderate in the rest.

All are in rice paddy, which is suitable, because of the poor drainage and high
water table. Many areas are also labter planted to winter barley or wheat. If
properly drained, a wide range of crops would grow well. The terraced paddy field
systems, built on the gently sloping soils, are effective erosion control meagures,
and welr dams will prevenit damage to paddy walls by overflow. Some of the soils are
strongly acid, and need liming.

Class IXT. Soils with Severe Limitations

1 Capability wnit I1le

In this capability wnit are sloping, deep, well drained, mostly moderately to
rapidly permeable soils. These soils are:

Anyong cobbly loam, 7 to 15 percent slopes.
Baegsan loam, T to 15 percent slopes.

Banho silt loam, 7 to 15 percent slopes.
Gongseong silty clay loam, T to 15 percent slopes.

Hwadong silty clay loam, T to 15 percent slopes.
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Jangweon gravelly loam, 2 to 7 percent glopes.

Jisan loam, 7 to 15 percent slopes.

Samgag sandy loam, 7 to 15 percent slopes, eroded.

Sangju fine gravelly sandy loam, 7 to 15 percent glopes.
Seogto gravelly loam, 7 to 15 percent slopesg.

Seongsan sandy loam, 7 to 15 percent slopes.,

Songjeong loam, T to 15 percent slopes, eroded.

Subug sandy loam, T to 15 percent slopes.

Tashwa gravelly silt loam, T to 15 percent slopes, eroded.

Tongji loam, 7 %o 15 percent slopes.

The Jangweon soil is the only one of this unit that is gently gloping. It has
restricied permeability, because of its compact horigon known as a fragipan, at a
depth of 30 to 50 cm. The Jisan and Gangdong are poorly drained, but erosion is a
greater hagard than wetness. Usually the smoils have moderate to high available
moigture capacities but the Gangdong, Sangju, and Seongsan soils are low in this
characteristic.

CGultivation is suitable and includes barley, wheab, soybean, vegetables, and
other summer crops commonly found in the Gun. Paddy rice is grown on some arveas of
the poorly or moderately well drained scils like Jisan, Gangdong, Hwadong, or Yongji.
Some of these are used for barley during the winter-~spring.

Iresion ig a danger if protection is not given with special conservation
practices or persmnial plante. The Gangdong, Sangin, and Seongsan soils are also
gubject to droughtiness becsuse of their rapid permeability and low available
moisture capacity.

.

Contour tillage, terraces, grassed wabterways, and weir dams will help to retard
runoff and control erosion. A system of drainsge ditches is needed for the Jisan
and Gangdong to remove excess surface water or to lower the water table. Cobbles
and gravel should also be removed from the Anyong and Seogto for eamier cultivation.
Proper fertiliszation, liming and conserving all crop residues will help produce
higher yields.

Pasture, orchards, and mulberry fields will do well, buit a complete pasture
egtablighment programme must include land preparation, liming, fertilization, seeding
of adapted plants and regulation of graszing. TFor orchards and mulberry fields, these
gsoils need to be bench-terraced. Growing of green menure as intercrops will improve
the soil fertility, reduce erosion, and increasme yields.

6.2.3.2 Capability wnit ITIlw

In this capability unit are level to nearly level, deep, poorly drained soils
formed in alluvium in the low portions of floodplains, commonly at lower elevation
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than the sireambed. They are:
Hamchang silt loam, O to 2 percent slopes.
Hamchang soils, sandy loam overwash, O to 2 percenit slopes.

Thege soils, having moderate available moisture holding capacities and moderaie
to rapid permeability, are strongly to wedium acid, and high in natural fertility.
They have high water tables, and generally are cultivated only to paddy rice.

With improved drainage they could be used for other crops, but drainage would

be difficult because of the low elevations and lack of outlets.

H.2.4 Class IV. Soil with Very Severe Limitations

6.2.4.1 Capability wait IVe

In this capability unit are mostly moderately steep, deep, well drained, cobbly
or gravelly, ercded soils. They are:

Anyong cobbly leoam, 15 to 30 percent slopes.
Baegsan loam, 15 to 30 percent slopes.
Jangweon gravelly loam, 7 to¢ 1% percent slopes.
Jangweon gravelly, 15 to 30 percent slopes.
Samgag sandy loam, 15 to 30 percent slopes, eroded.
Sangju fine gravelly sandy loam, 15 to 30 percent slopes.
Seogto gravelly loam, 15 to 30 percent slopes.
Songjeong loam, 15 to 30 percent slopes, eroded.
Subug sandy loam, 15 to 30 percent slopes.
Taehwa loam, 15 to 30 percent slopes, ercded.
Yongji loam, 15 to 30 percent slopes.
The Subug is the only one that is poorly drained, or has & higher water table.
Its permeability is rapid. Most soils have moderate or low available moisture
capacities. In the eroded soils, the original surface layer has been washed away,
and the light-coloured subsoil is now exposed. Am a result, these moils are low in
natural fertility and in organic matter content.
The land is mostly in poor pine forest, with some small areas in cultivated crops.

It is poorly suited to the latter, bubt well suited to pasture, orchards, and trees.
Erosion is only a small problem when the soils are covered with good grass pasture.
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Good yields from pasture can be expected if fertiligzer and lime are used. Orchards
should be established on bench terraces.

Cover crops and other erosion conitrol measures are necessary in clean-tilled
orchards. Maintaining grassed waterways will prevent gullying. Many areas with a
gparse stand of trees are being eroded very rapidly, mainly because of the raking
and removal of leaves and other surface litter. ¥For higher yields of the general
agricultural crops, the soils should be treated with much lime, phosphorus and
compost. Bench terracing will assist in erosion control. Crop residues, left on the
surface, provide cover, promote the infiltration of water, and reduce losses from
erosion. The Subug soil is being used for paddy rice because of the poor drainage,
but ig poorly suited to this crop because of the slope. Barley is also grown during

the winter-spring.

Erosiocn is e greater hazard on this goil than wetnesgs. There is

no erogion problem on the paddy soils as long as the dikes are properly maintained.

6.2.4.2 Capability unit IVs

This capability unit comsisis of level fo sloping, deep, well drained, very
coarse textured, rapidly permeable golls that have a very low available moisture
capacity. They are:

Hwabong loamy sand, O to 2 perceunt slopes.

Hwangryong sandy loam, O to 2 percent slopes.

Ibseog fine gravelly loam coarse s&nﬁ; 2 to T percent

glopes.

Ibseog fine gravelly loamy coarse sand, T to 15 percent

slopes.

Both natural fertility and orgenic matter ave low and mogt cultivated crops

are poorly suited.

But, pesruts, melons, fobacco, some vegetables, popler, mulberry,

and orchards do well. Some of the Hwangryong soils are in paddy rice as much water
ig available from the nearby streams.

Droughtiness is the chief hazard because of low avallable moisture capacitby,
while damage from erosion on the more sloping soils is also a limiting factor.
Tlooding is only for short periods of time and crop damage is cauged by the rapidly
moving, rather than standing, water.

The addition of fine clayey soil will improve the coarse texture and water

holding capacity.

Split applications of fertilizer will lessen the effects of the

leaching caused by the rapid water loss. The Hwangryong soils are easier to cultivate
if the gravel is removed from the surface.

6,243 Capability wit IVw

The only soil in this capability unit is level %o nearly level poorly drained,
deep, rapidly permeable, and coarse textured, with a high water table. It is Sindab
sandy loam, zero to two percent slopes.
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The Sindab soil is on depressed floodplains that have poor drainage outlets. I%
ig low in available moisture capacity, natural fertility and organic matter content.

Wetness is the chiefl hasard. The soil is poorly suited %o most cultivated crops,
and is being used only for paddy rice because of the high water table. The yields are
generally low.

This soil is also subject to droughtiness when drained because of the rapid
permeability and low available moisture capacity, and difficult to drain because the
elevation is lower than the gtreambed. Proper fertilization by split application is
needed to counteract the leaching of Tertility elements through the coarse-texitured
goils.

Clags VI. Soils Suitable only for Pasture or Woodland

1 Capability unit Vie

This unit consists of moderately steep to steep, deep or shallow, well drained,
bouldery 4o rocky, eroded soils. They are:

Cheongog bouldery clay loam, 30 to 60 percent slopes,
eroded.

Habin rocky loam, 15 to 30 percemt slopes, eroded.
Habin rocky loam, 30 to 60 percent slopes, eroded.
Nagseo rocky loam, 15 to 30 percent slopes, eroded.

Semgag sendy loam, 15 to 30 percent slopes, severely
eroded.

Samgag rocky sandy loam, 30 to 60 percent slopes,
eroded.

Songjeong loam, 30 to 60 percent slopes, eroded.
Tashwa rocky silt loam, 30 to 60 percent slopes, eroded.

Because of the steep slopes, shallow soil depth, advanced erosion, and rockiness
or stoniness, these soils are unsuitable for cultivation, but are for paSture and
woodland, if properly managed. Poor pine forest or grassland is usual, but managing
the latter is difficult in many places due to the steep slopes. As intensive grazing
will leave the soils bare and subject to Ffurther erosion, its control is desirable.

Farmers should select tracts that are best suited o trees or pasture, and then
improve the wooded areas by keeping stock off. Many of these soils have surface
layers that are strongly acid in reaction, and this reaction is favourable %o pine
trees, but not to pasture, which will require much liming. Some of the smoils can be
developed into orchard or mulberry fields.
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6.2.6 Class VII. Soils Limited to Woodland

6.2.6.1 Capability unit Vile

This unit consists of steep, well drained, deep, rocky, severely eroded on gullied
soils. They are:

Gwanag rocky sandy loam, 30 to 60 percent slopes, eroded.
Negseo rocky loam, 30 to 60 percent slopes, eroded.
Nagseo rocky Loam, 60 to 100 percent slopes, eroded,

Nagseo rocky loam, 60 to 100 percent slopes, meverely
eroded.

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

Samgag rocky soils, 30 %o 60 percent slopes, gullied.
Sinjeong soile, 15 to 30 percent slopes, gullied.
Sinjeong soils, 30 to 60 percent slopes, gullied.
The soils are so steep, rocky, severely eroded or gullied, that they are suited
only for woodland. Cultivation is not practicable, and grazing is geverely limited

even under intensive management. To reduce losses from erosion, leaf litter should
be left on the surface and the bare areas reforesbed.

6.2.7 Clams VIII. Nenproductive Soils

6,2.7.1 Capability unit VIIT

This unit consists of miscellaneous land units and soil materials that are so
shallow and rocky, coarse or pericdically flooded, that useful plants do not grow.
They ares

Riverwash, cobbly
Riverwash, sandy

Rock Land

6.3  PADDY LAND SUITABILITY GROUP

Rice is the most important crop in Korea. This crop grows well on soils that
are too wet for growing most other crops. These wet soils are classified ag IIw or
IIIw in the capability classification. About 19 643 ha, or 62 percent of the total
cultivated areas (31 761 ha) in the Gun are used for paddy rice. In this section,
the use and management of the soils suitable for growing paddy rice are discussed.
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Management of paddy land can be plamned more effectively if soils are grouped
according to those characteristics that affect the growth of paddy rice and management
of paddies. For this reason, the soils of Sangju Gun have been placed in four paddy
land suitability groups, which ave designated by P1, P2, P3, and P4. The numerals
indicate progressively greater limitations in the use of land for rice. The four
suitability groups for rice paddy used by the Korea Soil Survey are defined as follows:

Pl Very well suited:

Land that is suitable for rice paddy without the necessity of special development
or management practices. This land has no special limitations or hazards.

P2 HWell suited:

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

P3 Moderately 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 suiteds:

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

Suitability subgroups are poil classes within each suitability group; they are
designated by adding small letters, a, b, ¢, or d to the group numeral, for example,
P2ac., The letter 'a' shows that the main limitation is slopes; 'b' that the soil
is limited mainly because of coarse texture or rapid permeability; 'c' that the soil
is well drained or has low wabter table; and 'd' that the goil is limited mainly
because of adverse chemical nature, such as acidity and salt. In Group Pl there
are no subgroups, because the soils of this group have no special limitations.

Some of the soils in subclass IIw and IIIw of the capabililty system are classified
as P1 because the high water table is a desirable characteristic of soil used for
growing paddy rice. Steep, gullied, stony or rocky soils are wunsuitable for paddy
rice, and are not included in this classification.

6.3.1 Group Pl. Very Well Suited

6.3.1.1 Paddy suitability eroup Pl

This group congists of level to nearly level, deep, poorly or imperfectly drained,
very slowly permeable soils that have high water tables. These soils are:

Geugrag silt loam, O to 2 percent slopes.
Sinheung loam, O to 2 percent slopes.
The soils are dominantly fine textured, and generally have high available

moisture capacities. High natural fertility and high or medium organic matter
content, is also usual.
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Hanagement practices other than proper fertilization and good cultural practices
commonly needed for paddy soils are not required. Deep ploughing will help obtain
somewhat higher yields, and calcium silicate will reduce lodging of rice. The high
water table is a limitation %o growing winter grain crops, such as barley or wheat,
during the winter-spring season, Early season culiure, good varieties, and high level
fertilization are good measures to obtain high yields.

6.3.2 Group P2. Well Suited

6.3.2.1 Paddy suitability egroup P2a

The only soil in this group, is a gently sloping, deep, poorly drained, moderately
permeable soil thai has a high water table and moderate to high available moisture
capacity. It is Jisan loam, 2 to 7 percent slopes.

The slope is the only limitation that affects paddy size and shape. Paddy systems
constructed on the gently sloping soils have small paddies with irregular shapes and
are subject to lomses of irrigation water and runcff, unless paddy dykes are well
maintained. Wellw-constructed welr dams are needed to control erogion paddy walls
and to regulate the water level for growing paddy rice. Deep ploughing with adequate
fertilization would increame yields, and spplication of calcium gilicate will help
reduce lodging of rice plants.

6.3.2.2 Paddy suitability group Plac

This group consists of gently sloping, deep, well drained, moderately to slowly
permeable goils with medium and heavy texfture. These soils have low water tables.
They are:

Baegsan loam, 2 to T percent slopes.

Banho loam, 2 to 7 percent slopes.

Gongseong silty clay loam, 2 to 7 percent slopes.
Hwadong silty clay loam, 2 to 7 percent slopes.
Songjeong loam, 2 to T percent slopes, eroded.
Yongji loam, 2 to T percent slopes.

The available moigture capacities are mostly high or moderately high, and natural
fertilities are dominantly moderate or moderately low. Hwadong and Yongji soils are
mostly in rice paddy, and also are cultivated to barley or wheat during the winter—
gpring. The rest of the soils are mostly in barley, wheat, soybeans, and summer
crops other than rice. A1l the soils in this group are suited to paddy rice if paddy
ig egtablighed on these soils, water sources developed, and cobbles removed.

Some droughtiness and loss of water because of the good drainage and the slopes
ig common. Because of the low water table, freguent irrigation is needed to Bupply
rice plante with enough water, and paddy systems need well construcﬁed weir dams to
protect dykes from damage by overilow. Deep ploughing and application of calcium
silicate are good cultural practices. Because of the high clay content the Hwadong
need application of sandy soils to improve surface texture. Winter grain crops like
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barley or wheat grow well during the winter and spring after paddy rice. Crops other
than rice will also grow well during the summer.

6.3.2.3 Paddv suitability group P2b

The only soil in this group, is a level %o nearly level, deep, imperfectly drained,
coarse bextured soil that has a high water table. It is Seoggye fine sandy loam,
0 to 2 percent slopes.

This soil has low available moisture capacities and rapid permeability, but a
high water table favourable for the growing of paddy rice. UNatural fertility is
moderate to low and organic matter conbtent low to moderately low.

Most of this soil is suitable for paddy rice because of available water, but it
is subject to droughtiness if drained due to rapid permeability and low available
moisture capacity. Addition of clay and compost, and split applications of nitrogen
are necessary to reduce the effects of leaching. Occasional growing of green manure
crops will improve moil fertility.

6.3.2.4 Paddy suitability group F2c

The only soil in this group, is level to nearly level, deep, moderately well
drained, moderately permeable, mediun~textured, and has high available moisture
capacity, high natural fertility, and medium organic matier content. It is Gyuam
silt loam, O to 2 percent slopes.

This soil has a moderately low water table. It iz well suited to paddy rice
which predominates. In most areas barley is now cultivaited in the winter-gpring.

6.3.3 Group P3. Moderately Suited

6.3.3.1 Paddy suitability egroun Pla

The only soil in this group is sloping, poorly drained, deep, moderately permeable,
and has a high water table and high available moisture capacity. It is Jisan loam,
7 to 15 percent slopes.

The soil is used and suitable for paddy rice because of the high water table.
But the smtrong slope is a limitation affecting paddy size and shape, which allows
damage to dikes and loss of irrigation water following excessive rains. Weir dams
are needed to control the runoff and regulate the water level required for the crop's
growth. . Deep ploughing and proper fertilization will increase rice yields.

6.3.3.2 Paddy suitability group P3ab

This paddy suitability group consists of gently sloping to sloping, poorly
drained, deep, rapidly permeable, medium texitured soils that have high water tables
and low available moisture capacities. They are:

Gangdong loam, 2 %o 7 percent slopes.

Gangdong loam, T to 15 percent slopes.



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

These soils are moderate in natural fertility and organic matter, and are
suitable for paddy rice because of the high water table, but slope and low available
moigture capacity are major limitations. ‘

Paddy dikes with well-built weir dems are needed to control erosion. Nitrogen
and. other fertilizers should be applied to the soils in several applications during
the growing season %o reduce leaching. The addition of clay will also cut down on the
leaching of plant nubrients. Dense planting and dryland direct seeding are good
rice culture practices.

6.3.3.3 Paddy suitability eroup Plac

This group congists of sloping, deep, well or moderately well drained, moderately
to moderately slowly permeable soils that have low water tables. They are:

Anyong cobbly leoam, 7 to 15 percent slopes.

Baegesan loam, T to 15 percent slopes.

Banho loam, T %0 15 percent slopes.

Gongseong silt loam, T %o 15 percent slopes.

Hwadong silty clay loam, T to 15 percent slopes.

Jangweon gravelly loam, 2 to T percent slopes.

Songjeong loam, 7 o 15 percent smlopes, eroded.

Tachwa gravelly silt loam, T to 15 percent slopes, eroded.
Yongii loamy, 7 to 15 percent slopes.

The Yongii soil is the only soil that is presgently used for paddy rice. Available
moigture holding capacity in the Yongji and Hwadong soils is high, but in the remainder
is low or woderate in this characteristic.

Mozt of the smoils at the moment are used for general crops other than rice, with
gome areas in forest or orchard. These can be developed for paddy rvice with the
application of difficult special developmeni and management practices.

For paddy land use they should be level-terraced and diked, and a water supply
ghould be developed. Rice paddies will need well-constructed weir dams to protect
the dykes from damage by overflow following intense rains, because the slopes of
these soils make them subject to sgevere erosion. The paddy system also permits

other general crops to grow without erosion losses. Deep ploughing and application
of compost will be good practices in growing paddy rice.
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6.3.3.4 Paddy suitability eroup P3b

In this group are level to nearly lewvel, deep, poorly drained, rapidly permeable,
coarse-textured soils with low available moisture holding capacity but with high water
tables. These solls are usually on lower positions than the streambeds. They are:

Hamchang silt loam, O to 2 percent slopes.

Hemchang soils, sandy loam overwash, 0 to 2 percent
slopes.

Sindab sandy loam, O to 2 percent slopes.

These soils are now used for paddy rice because of the high water table. They
would be subject to droughbiness if drained, because of the rapid permeability and
very low available moisture capacity. Application of clayey soil and compost, and
split application of fertilizer will reduce the leaching of plant nutriemts and

increase crop yields. The occasional growing of green manure crops will improve the
g0il.

6.3.4 Group P4. Poorly Suited

603.4.1 Paddy suitability group Pdab

The only soil in this group is moderately steep, poorly drained, deep, coarse~
textured and rapidly permeable. Its avsilable moisture capacity is low, and natural
fertility and organic matiter conbtent are moderate. This soil is in small valleys in
the general area of the Samgag smoils. It is Subug sandy loam, 15 o 30 percent slopes.

Paddy rice and winter harley are main crops, but because of the steep slopes and
rapid permeability, nothing is well suited.

Dykes with well-built weir dams are needed to conitrol ercsion of paddy walls.
Nitrogen and other fertilizers should be applied to the socil in several applications
during the growing season to reduce leaching. The addition of clay will also lessen
the leaching of plant mutrients. Cloge planting and dryland direct seeding are good
rice culture practices.

6.3.4.2 Paddy suitability group Plabe

This group consists of gently sloping to moderately steep, well drained, deep,
moderately to moderately rapidly permeable, gravelly soils with moderate to low
available moisture capacities. These moils have low water tables. They ares

Hogye gravelly loam, 2 to T percent slopes.

Ibseog fine gravelly loamy coarse sand, 2 to T percent
slopes.

Ibseog fine gravelly loamy coarse sand, T to 15 percent
slopes.

Imog sandy loam, 2 to 7 percent slopes.
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Sangju fine gravelly sandy loam, 2 %o 7 percent slopes.

Sengju fine gravelly sandy loam, 7 to 15 percent slopes.

Sangju fine gravelly sandy loam, 15 to 30 percent slopes.

Seogto gravelly loam, 7 to 15 percent slopes.

Seogho grevelly loam, 15 to 30 percent slopes.

Seongsan sandy loam, 2 to 7 percent slopes.

Seongsen sendy loam, T to 15 percent slopes.

Very few areas have been developed into paddy systems, being poorly suited

because of the slope and high water requirement. To grow paddy rice, a dependable
wabter supply is needed bui construction costs to develop paddy systems would be high,

as would logses of water and plant nubrients in them. The gravel interferes with
cultivation if wot removed.

Paddies made on these soils will also need good weir dams %o control erosion of
paddy wells, and the addition of clayvey soils and removal of gravel to reduce the
effects of leaching of plant nutrients. Proper fertilization, thick planting, and
dryland direct seeding are good rice culbural prectices. Compost added will also
improve yields.

G.3u4.3 Paddy suitability group Pdac

This group consigts of moderately steep, well or moderately well drained, deep
or moderately deep, moderately to slowly permeable soils that have low or very low
water tables.

Anyong cobbly loam, 15 to 30 percent slopes.

Baegsan loam, 15 %0 30 perceut slopes.

Jangweon gravelly loam, 1% to 30 percent slopes.

Songjeong loam, 1% to 30 percent slopes, ercded.

Yongii loam, 15 to 30 percent slopes.

Taehwa gravelly silt loam, 15 to 30 percent slopes, eroded.

At present most of these soils are in crops other than rice, or are wooded or
left idle. Because of strong slopes and lack of irrigation water, paddy rice is
poorly suited. To be put iwto rice production they would need to be level terraced,
and a dependable source of waber developed. DUryland direct seeding is a possible
way when water supplies are not dependable. Deep ploughing and application of calcium
silicate and compost are good management practices. Brosgion of paddy walls by

excess wabter can be combrolled by building weir dams. Winter grain crops such as
wheat and barley will grow well.



6.3.4.4 raddy suitability egroup Pdbe

These soils are level to nearly level, deep, well drained, rapidly permeable,
sandy soils with very low available moisture capacities and low water tables. They
have low clay conmbent and low cation exchange capaclity, and are subject to
droughtiness. The solils in this paddy sultebility group are:

Bonryang sandy loam, O to 2 pesrcent slopes.
Hwabong loamy sand, 0 to 2 percent glopes.
Hwangryong sandy loam, O to 2 percent slopes.
Jungdong fine sandy loam, 0 to Z percent slopes.
Paddy vice is grown in a few small areas where water is avellable, bul the

remainder is poorly sulted to cultivated crops other then peanut, melons, mulberry,
and gome orchard.

The lossg of water and plant nutrients can bve combrolled to some extent by apply-
ing clayey soil. 8plit epplicetion of fertiliger will reduce leaching of fertlligzers.
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Table 4

GUIDE TO MAPPING UNITS

eroded.

Map . . Capability Padd}
Symbol Happing Unit Unit Suit. éﬁoup
. AnC Anyong cobbly loam, T to 15 percent Iile Plac
‘ slopes.
" AnD Anyong cobbly loam, 15 to 30 percent IVe Plac
glopes.
" BeB Beegman loam, 2 to T percent slopes. ITle | P2ac
., BeC Baegman loam, T to 15 percent slopes. Ille P3ac
BeD Baegsan loam, 15 to 30 percent slopes. IVe Phac
BhB  Banho gilt loam, 2 to T percent slopes. Ile P2ac
.. BhC Banho silt loam, T %o 15 percent slopes. III@ Plac
Bo Bonryeng sandy loam, 0 to 2 percent Iis Pibe
slopes.
~ CbE2  Cheongog bouldery clay loam, 30 to 60 per- Vie
cent slopes, eroded.
- GaB Gangdong loam, 2 to T percent slopes. Ilw P3lab
GdC Gangdong loam, T to 15 percent slopes. Tiw P3ab
e Geugrag silt loam, O to 2 percent slopes. Iiw Pl
GaB Gongmeong silty clay loam, 2 to T percent ITe P2ac
slopes. '
 @sC Gongseong silty clay loam, 7 %o 15 percent IITe Plac
3 glopes.
GnE2 Gwanag rocky sendy loam, 30 to 60 percent Vile
slopes, eroded.
Gy Gyuam silt loam, O to 2 percent slopes. I Pac
HbD2 Habin rocky loam, 15 4o 30 percent slopes, Vie
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Table 4 (Cont'd)

slopes, eroded.

Ma; . . Capability Paddy
Symbol Mapping Unit Unit Suit. Group
HbE?2  Habin rocky loam, 30 to 60 percent slopes, Vie
eroded., )
Hh Hamchang silt loam, O to 2 percent slopes. ITIw P3b
. Ha. . . Hamchang soils, sandy loam overwash, O to I1Iw P3b
; 2 percent slopes.
HegB - Hogye gravelly loam, 2 to T percent slopes. Iis Plabe
Hw Hwabong loamy sand, O to 2 percent slopes. IVs Pabo
HAB Hwadong silty clay loam, 2 to 7 percent ile P2ac
slopes.
HAC Hwadong silty clay loam, 7 to 15 percent IIlle Plac
slopes.
Hk Hwangryong sandy loesm, O to0 2 percent Vs Pédbe
slopes.
IhB Ibseog fine gravelly loamy coarse sand, IVae Pdabe
2 to T percent slopes.
IbC Ibgeog fine gravelly loamy coarse sand, Vs Plabe
T 4o 15 percemt slopes.
ImB Imog sandy loam, 2 to T percent slopes. Ils Plabe
JuwB Jangwaon gravelly loam, 2 to 7 percent IITe Plac
gslopes.
JwC Jangweon pravelly loam, 7 %o 15 percent Ve Plac
glopes.
JuD Jangweon gravelly loam, 15 to 30 percent IVe Plac
glopes.
JiB Jisan loam, 2 %o 7 percent slopes. ITw P2a
JiC Jisan loam, T tQ 15 percent slopes. Ille Pla
Ja Jungdong fine sandy loam, O to 2 percent Ils Pibe
slopes.
NsD2 Nagseo rocky loam, 15 to 30 percent slopes, Vie
eroded.
NsE2 Nagseo rocky loam, 30 to 60 percent slopes, Vile
eroded.
NeF2  Nagseo rocky loam, 60 to 100 percent Vile
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Table 4 (Cont'd)

Map . . Capability Paddy
Symbol Happing Unit Unit Suit. Group
NsF3  Nagseo rocky loam, 60 +to 100 percent Vile
slopes, ameverely eroded.
RC Riverwagh, cobhly VIII
RS Riverwash, sandy Viit
RL Rock Lend VITL
Sg2  Samgag sandy loam, T %o 15 perceni IIle
slopes, eroded.
8gD2  Samgag sandy loam, 15 to 30 percent IVe
slopes, eroded.
Sgh3  Samgag sandy loam, 15 to 30 percent Vie
slopes, severely eroded.
SnE2  Samgeg rocky saundy loam, 30 to 60 percent Vie
slopes, eroded.
SmE3  Samgag rocky sendy loam, 30 to 60 percent Vile
g#lopes, seversly eroded.
smB4  Samgag rocky soils, 30 to 60 percent Vile
alopes, gullied.
Sub Sangju fine gravelly sandy loam, 2 to 7 Ils Phabe
percent glopes.
sug sangju fine gravelly sandy loam, 7 to 15 IITe P4abe
percent slopes.
Sub Sangju fine gravelly sandy loam, 15 to Ve Pdabe
30 percent slopesd.
gtC Seogbo gravelly loam, 7 to 15 percent Iile Piabe
slopes.
Sth Seogbo gravelly loam, 15 o 30 percent Ve Phabe
slopes.
SzB Seongsen gandy loam, 2 to T percent slopes. Ile Phabe
SzC Seongsan sandy loam, T %o 15 perceni slopes. Iile Plabe
an Sindab sandy loam, 0 o 2 percent slopes. IVw P3ib
oh Sinheung loam, O to 2 percent slopes. ITw Pl
gjD4  Sinjeong soils, 15 to 30 percent slopes, Vile

gullied.
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Table 4 {(Cont'd)

Map . . Capability Paddy
Symbol Mapping Unit Unit Suit. Group

SJE4 Sinjeong soils, 30 to 60 percent slopes, Viie
gullied.

SoB2 Songjeong loam, 2 to 7 percent slopes, Ile P2ac
eroded.

5002 Songjeong loam, T to 15 percent slopes, ITIe Plac
eroded.

Sob2 Songjeong loam, 15 to 30 percent slopes, IVe Plac
eroded.

SoE2 Songjeong loam, 30 to 60 percent slopes, Vie
eroded.

SpB Subug sandy loam, 2 to 7 percent slopes. Iiw P3ab

SpC Subug sandy loam, 7 to 15 percent plopes. Iile Plab

SpD Subug sandy loam, 15 to 30 percent IVe Plab
slopes.

Tal2 Taehwa gravelly silt loam, 7 to 15 pere I1le Plac
cent slopes, eroded.

Tab2 Tashwa gravelly silt loam, 15 to 30 per— IVe Plhac
cent slopes, eroded.

TrE2 Taehwe rocky silt loam, 30 to 60 percent Vie
slopes, eroded.

¥iB Yongji loam, 2 to 7 percent slopes. Ile P2ac

Yic Yongji loam, 7 to 15 percent slopes. Iile Plac

YiD Yongji loam, 15 to 30 percent slopes. IVe Plac
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Table B

EXTENT (HECTARES) OF MAPPING UNITS

Ma . . Ares

Syml?ol Mepping Unitv (hectares) Percent

AnC Anyong cobbly loam, 7 to 15 percent 623 0.5
glopes.

AnD Anyong cobbly loam, 15 to 30 percent 1 351 1.1
slopes.

BeB Baegsan loam, 2 to T percent slopes. 1 523 1.2

BeC Baegsan loam, 7 to 15 percent slopes. 2 032 1.6

BeD Baegsan loam, 15 to 30 percent slopes. 354 0.3

BhB Banho silt loam, 2 to T percent 179 0.1
slopes.

BhC Banho s8ilt loam, 7 to 15 percent 616 0.5
slopes.

Bo Bonryang sandy loam, O to 2 percent 1 527 1.2
glopes.

CoE2 Cheongog bouldery clay loam, 30 to 60 156 0.1
percent -slopes, eroded.

GdB Gangdong loam, 2 to 7 percent slopes. 616 0.5

GdcC Gangdong loam, 7 to 15 percent slopes. 238 0.2

G Geugrag silt loam, O to 2 percent 1 961 1.6
slopes.

GsB (Jongseong silty clay loam, 2 to T per— 108 0.1
cent slopes.

GsC Gongseong milty clay loam, T to 15 per- 120 0.1
cent glopes.

GnE2 Gwanag rocky sandy loam, 30 to 60 per— 11 143 8.9
cent slopes, eroded.

Gy Gyuam silt loam, O to 2 percent 1 203 0.1

slopes.
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Table 5 (Cont'd)

Map . . Area,
Symbol Mapping Unit (hectares) Percent

HbD2 Habin rocky loam, 15 to 30 percent slopes, 378 0.3
eroded.

HbE2  Habin rocky loam, 30 to 60 percent slopes, 3 208 2.5
eroded.

Hh Hamchang 8ilt loam, 0 to 2 percent slopes. 1196 0.9

Ha, Hemchang soils, sandy loam overwash, O %o 808 0.6
2 percent slopes.

HgB Hogye gravelly loam, 2 to T percent slopes. 484 0.4

Hw Hwagbong loamy sand, O to 2 percent slopes. 114 0.6

HaB Hwadong silty clay loam, 2 to 7 percent 781 0.6
slopes.

HAC Hwadong silty clay loam, T to 15 percent 65 0.1
slopes.

Hk Hwangryong sandy loam, 0 to 2 percent 1 487 1.2
slopes.

b Ibgecg fine gravelly loamy coarse sand, 175 0.1
2 to T percent slopes.

Ibe Ibmeog Tine gravelly loamy cosrse sand, 148 0.1
T to 15 percent slopes.

ImB Imog sandy loam, 2 to T pervcent slopes. 231 0.2

JuB Jangweon gravelly loam, 2 to T percent 175 0.1
slopes.

Jug Jangweon gravelly loam, 7 to 15 percent 526 0.4
slopes.

Jwh Jangweon gravelly loam, 15 to 30 percent 189 0.2
glopes,

JiB Jigan loam, 2 to 7 percent slopes. 2 655 2.1

Jic Jigan loam, 7 to 15 percent slopes, 1 329 1.1

Ja Jungdong fine sandy loam, 0 to 2 percent 558 0.4
slopes.

NaD2 Nagseo rocky loam, 15 to 30 percent slopes, 215 0.2
eroded.

NsE2  Nagseo rocky loam, 30 o 60 percent slopes, 1 600 1.3

eroded.
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Table 5 (Cont'd)

Map Area

SymbOl Ma’pping Unit (hec-{;ares > Percent

NsF2  Nagseo rocky loam, 60 to 100 percent 4 400 3.5
slopes, eroded. .

NeF3  Nagseo rocky loam, 60 to 100 percent 324 0.3
glopes, severely eroded.

RC Riverwash, cobbly 769 0.6

RS Riverwash, sandy 1 644 1.3

RL Rock Land 9 561 7.5

S5gC2  Samgag sandy loam, T %o 15 percent slopes, 352 0.3
eroded.

5gD2  Samgeg sandy loam, 15 to 30 percent 1 854 1.1
glopeg, eroded. '

s5gD3  Samgag sandy loam, 15 %o 30 percent 623 0.5
slopes, severely eroded. :

SmE2  Samgag rocky msandy loam, 30 o 60 percent 20 696 16.5
sglopes, eroded. ‘

SmE3  Semgag rocky sandy loam, 30 to 60 percent 21 146 16.7
slopes, severely eroded.

smE/  Samgag rocky soils, 30 to 60 percent 1 367 1.1
glopes, gullied.

Sub Sangju fine gravelly sandy loam, 2 %o T T05 0.6
percent slopes.

sus Sangju fine gravelly sandy loam, 7 %o 15 818 0.7
percent slopes.

Sub Sangju fine gravelly sandy loam, 15 to 30 204 10,2
percent slopes.

550 Seogto gravelly loam, T %o 15 percent 2 204 1.7
slopes.

gD Seogio gravelly loam, 15 to 30 percent 2 634 2.1
glopes.

SzB Seongsan sandy loam, 2 to T percent slopes. 31 l/

1/ Less than .05 percent
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Table 5 (Cont'd)

Ma; . . Area
symfol Mapping Unit (hectares) Fercent

Sz6 Seongsan gandy loam, T to 15 percent T1 0.1
slopes.

Sn Sindab sandy loam, 0 o 2 percent slopes. 789 0.6

Sh Sinheung loam, 0 to 2 percent slopes. 438 0.3

SjD4  Sinjeong moils, 15 to 30 percent slopes, 1 458 1.2
gullied.

8j84  Sinjeong soils, 30 Ho 60 percent slopes, 4 115 3.3
gullied.

SoB2  Songjeong loam, 2 to T percent slopes, eroded. 122 0.1

8002  Songjeong loam, 7 to 15 percent slopes, 763 0.4
eroded.,

SoD2  Songjeong loam, 15 to 30 percent slopes, 564 0.4
eroded.

BoE2  Songjeong loam, 30 to 60 percent slopes, 99 0.1
eroded. :

SpB Subug sandy loam, 2 to 7 percent slopes. 546 0.4

SpC Subug sandy loam, 7 to 15 percent slopes. 599 0.5

SpD Subng sandy loam, 15 to 30 percent slopes. 213 0.2

Tal2 Taehwa gravelly =ilt loam, 7 to 15 percent 93 0.1
slopes, eroded.

TaD2 Taehwa gravelly silt loam, 15 to 30 percent 1109 0.9
slopes, eroded.

TrE2 Taehwae rocky silt loam, 30 to 60 percent 1 830 1.5
slopes, eroded.

YiB Yongji loam, 2 o 7 percent slopes. 1 286 1.0

Yic Yongji loam, 7 to 15 percent slopes. 1 014 0.8

¥iD Yongji loam, 15 to 30 percent slopes. 283 0.2
Water 532 0.4

Total 125 928 1/

;/ It does not total exactly 100.0 because of rounding of figures.
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Appendix

GLOSSARY

See reaction, soil.

A wet soil containing iron sulphates and iren carbonates, that
ig or becomes extremely acid when drained.

Congisting of or formed in meterial depomited by water.
Soil material that has been transported and deposited by water.

The capacity of a soil %o hold water in a form available to
plantas. The amount of moimture held in a soil between field
cepacity, or about one-third stmosphere of temsion, and the
wilting coefficient, or about 15 aitmospheres of tension. Terms
Tor available moigture capacity given in this survey (determined
to a depth of 125 cm) are the following: High - 25 cm or more;
medium - 15 4o 25 cm; low — 7 to 15 om; and very low -~ less than
T om. B

The degree fo which soil material that has base exchange
properties is saturated with exchangeable cations other than
hydrogen, expressed as a percenfage of the cation-exchange:
capacitys High - 60 to 100 percent; medium -~ 35 to 60 percent;
and low ~ less than 35 percent.

A measure of the total amount of exchangeable cations that can
be held by a soil. It is expressed in termsg of milliequivalents
(me) per 100 g of soil material that is neutral in reaction

(pH 7.0) or at some other stated pH value: High - 10 me or more;
medium — 6 to 10 me; low - 3 to 6 me; and very low ~ less than
3 me.

As a soil separste, the mineral soil particles less than 0.002 mm
in diameter. As & soil textural class, soil materisl that is

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

A cuwban composed of oriented clay particlesm.

Having been transporited by gravity, mass slippage or &
combination of slippage and local wash.

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



- 86 -

Consistence, Soil The feel of the soil and the ease with which a lump can be
crushed by the fingers. Terms commonly used to describe
congistence are -

Looge. — Noncoherent; will not hold together in a mass.

Frigble. — When moist, crushes easgily under gentle pressure
between thumb and forefinger and can be pressed together into
& lump.,

Firm. -~ When moist, crushed under moderate pressure between thumb
and forefinger, but resisitance is distinctly noticeable.

Plastic. ~ When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a "wire" when rolled
between thumb and forefinger.

Sticky. - When wet, adheres to other material, and tends to
stretch somewhat and pull epart, rather than to pull free
from other material.

Hard. = When dry, moderately resistant %o pressure:; can be broken
with difficulty between thumb and forefinger.

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

Cutan A coating or film, on the outside of & moil aggregate or mass.
It may consist of clay, #ilt, oxides of iron or manganese,
organic matter, or other materials.

Depth of Soil Thickness of soil over a specified layer, generally a layer
that does not permit the growth of roots. Classes used in this
soil survey to indicate depth are the followings Deep ~ 1 m or
more; moderately deep — 50 om to 1 mj; and shallow -~ less than
50 cm. :

Erogion The washing of soil from the moil surface. It includes washing
of a comtinuous thin layer from the surface, known as sheeti
erosion, as well as the formation of mmall valleys known as
gully erosion.

Family (moil) A level of classification of closely related soils immediately
above the series level. The soils of a family are usually very
gimilar in their menagement characteristics.

Fluvig-marine Depogited by joint action of streams and sea.

Fragipan A dense and brittle pan, or layer, that owes its hardness mainly
to extreme density or compactness rather than to content of much
clay or cementation. Fragments that are removed are friable,
but the material in place is go dense that roots cennot

penetrate it and water moves through it very slowly by following
vertical chamnels and cleavage planes. '

Horizon, Soil A layer of moil, approximately parallel %o the surface, that has
digtinct characterigtics.
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(1) Soil containing a relatively even mixture of sand and silt
and a somewhalt smaller proportion of clayy generally a desirable
quality. May be subdivided into textural clagsses, such ag sandy
loam, loam, silt loam, and clay loam. (2) Specifically, soil
material containing 7 to 27 percent clay, 28 4o 50 percent 8114,
and less than 52 percent sand.

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

Congisting of large, uniform masees of cohesive soil, in some
places with ill-defined and irregular breaskage, as in some of
the fine-textured alluvial soils; structureless.

A smal) field thaet has been levelled with a bunt capable of
retaining a shallow depth of water. Peddies are used principally
for growing rioce,

The guality of a smoil that enables it to tranemit air and water.
The following relative classes of soil permeability, used in
this soil survey, refer to estimated rates of movement -of ‘water
in millimeters per howr through saturated, undisturbed cores
under a 2.5 cm head of waters Very slow - less than 1 mm; slow -
1 %0 5 mm; moderately slow -~ 5 to 15 mmj; moderate - 15 to 50 mm;
moderately rapid ~ 50 to 150 mmj rapid -~ more than 150 mm.

The degree of acidity or alkalinity of a soil, expressed in pH
values. A soil that tests to pH 7.0 is precisely neutral in
reaction because 1t is neither acid nor alkaline. An acid, or
"sourt, soil is one that gives an acid reaction; an alkaline
goil is one that is alkaline in reaction. In words, the degrees
of acidity or alkalinity are expressed thus:

pH

Extremely acid cocccssccscssoaes BOLOW 4.5
Very strongly acid .iescececses 4.5 to 5.0
Strongly 8cid ceevcoscocascesns Dol to 5.5
Medium a0id cecocosrocssssacsss H:0 t0 6.0
Slightly acid cevscccsacsnosasa 0ol B0 6.5
NeUTLBL aeoscavcconansnaoaneses Dol 0O T3
Mildly alkaline ecevocsscsosesna Tod t0 T8
Moderately alkaline csocoessoes .9 to 8.4
Strongly alkaling ceecsccesaces 8.5 t0 9.0
Very strongly alkaline .cveces. 9.1 and higher

As a wolil separate, individual rock or mineral fragments in
goils having diameters ranging from 0.05 to 2,0 mm indiameter,
Mogt sand grains consist of quarts, but sand may be of any
mineral composition. As a textural clase, soil material that
iz 85 percent or more sand and not more than 10 percent clay.

As & moil meparate, individual mineral particles in a soil that
renge from the upper limit of clay (0,002 mm) in diameter to’
the lower Limit of very fine sand (0.05 mm). As a textural
class, soil material that is 80 percent or more gilt and less
tha ~ent olay.
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Soil slope is measured by using a hand level and is expressed as
the percent the vertical distance (change of elevation) is of
the horizontal distance. Slope classes and terms used to
degeribe them are ag followss

Slope Mappin
Percgnt Class S&% ofg
0~ 2 Nearly level A

2 - T Gently sloping B

T =15 Sloping ¢

15 - 30 Moderatsly steep D
30 - 60 Steep E

60 or more Very steep 7

The thin outer layer of the earth's crust which serves as a
medium for the growth of land plants.

The arrangement of primary soil perticles into compound

particles or clusters thet are separated from adjoining
aggregates and have properties unlike those of an equal mass of
wnaggregated primary soil particles.

An alluvial plain that has elevation above the present floodplain.

The relative proportions of sand, silt and clay in a soil mass.

The upper surface of groundwater; the highest part of the soil
or wderlying rock that is wholly saturated with water.
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Soil Associstion

Semgag-Sangju=-Ibssog Association: Dominan
tut some areas of sloping in the valleys,
excessively drained soils of the mouniain

Gwanag-Tashwa-Seogto Association: Dominan
shallow soils, but some moderately deep an
s0ils on lesser slopes.

hagseo~Seogto Association: Stesp and very
shallow so0ils on high mountains with sonme
soils in the valleys.

Sinjecong-Habin-Jangweon Association: Shal
deep, sloping to sieep soils developed ove
stone and shale,

Semgag~Song jeong Association: Gently slop
moderately steep, well and excessively dra
clayey to sandy loam soils of the rolling

Hamchang-Geugrag-Hwadong Association: Hea
t0 gently sloping, poorly and moderately w
drained flood plain and low terrace sollse

Sangju~Baegsan-Hwangryong Association: He
to moderately stveep soils of the small sir

Jisan~-Jdangweon-Yongji Association: Gently
to moderately sieep, poorly drained 4o mod
well drained soils of the small valleys.

Jungdong-Sindat Assocciation: Hearly level
to well drained sandy soils of river flood
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