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1.2.4.1. fmhRaitE

IS DT L UTHRER X O—B e e S L, ABEE LTRIBEShTY
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(RyF O URIRY), HREARIEE, HEE0, M,
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e (GEREED MBS Z OMIROBBO D, ZOLETRek . < v F v OBk
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U OO TR SIHTTHAT « ARERT ORISR T, BER s 74 ZHUUE)
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Soil Survey “MARUGAME”

(Summary)

1:50,000 “MARUGAME” sheet covers the northern part of Kagawa Prefecture,
Shikoku, and lies between longitude 133°45 to 134°0” east and latitude 34°10” to
34°20" north. Marugame and Sakaide cities facing to the Seto Inland Sea, are
located in the northwestern side of this sheet.

There are two main rivers running to the Seto Inland Sea, the river Doki and
the river Aya: the former, dissecting mountainous and hilly regions from south
to north, to form alluvial plain, and the latter, running from southeast to north,
to form valley plain. The climate in this district is mild, the average annual pre-
cipitation is 1,242mm and themean annual temperature 15.1°C (Takamatsu Mete-
orological Observatory). It is one of the special features from agricultural point
of view that there are more than seven hundred reservoirs for irrigation to rice
field in the surveyed area.

The parent materials of mountainous and hilly regions are mainly composing of
granite, andesite and tuff breccia, thereby soils on alluvial plain are more or less
affected by these materials. ‘

The soil sufvey was done on the soil Survey Standard Regulation, Funnda-
mental Land Classification National Land Survey Law. Mountainous and hilly
regions .were surveyed by Shikoku Brarch staff of Government Forestry Ex—
periment Station, Kochi, in 1968, and lowland region by the members of National
Institute of Agricultural Sciences, Tokyo, in November, 1968. The soils re-
cognized in this survey belong mainly to the major soil groups of Brown Forest
soils, and red and yellow soils in mountainous and hilly regions, and Yellow
soils, Brown Lowland soils, Gray Lowland soils and Gley soils in lowland re-
gion. The soils are subdivided into soil series based on the profile characteris-
tics, parent materials and modes of sedimentation. The relationship between major

soil groups and soil series is given in the following table.
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Major Soil Group

Series-group

Soil Series

Brown Forest soils

Brown Forest soils
(yellowish brown (dry)

Kokubunzi-1, Ayagami-1
Kotohira-1, Senbiki~1,
Kawaradani

Brown Forest solls
(yellowish brown)

Kokubunzi-2, Ayagami-2,
Kotohira-2, Senbiki-2

Brown Forest soils (dry)

Shiramineyama-1,
Zdzuzan

Brown Forest soils

Shira(nineyama—Z,
Hirosode

Red and Yellow soils

Red soils

Kaino
Kiyama

Yellow soils

Kuriyama, Kénan, Sanuki,

hara, Aonoyama,
Kitataku, Aratano,
Yamanouchi

Brown Lowland soils

Brown Lowland soils

Mikawachi

Brown Lowland soils
(Coarse-textured)

Fukude, Nagasaki,
Yatsuguchi

Gray Lowland soils

Gray Lowland soils
(Fine-textured)

Ogata, Tatara, Kikuta,
Qkada, Saga, Takarada,
Kuroda

Gray Lowland soils

Zentsuji, Ishifune,
Kiyotake

Gray Lowland soils
(Coarse-textured)

Nohkura, Matsumoto,
Kayama, Toyonaka,
Yokozu, Okkonogi,
Kokuryo

Gley soils

Gley soils Kawazoe, Fusoki
(Fine-textured)

Gley soils Niiyama

Gley soils Yawata, Ryuhoku

(Coarse-textured)

I. Soils mainly found in mountain and hilly region.
The soils of this area are classified into 2 groups, and subdivided into -6 sub—

groups and 15 series, based on the profile characteristics, parent materials and
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the modes of sedimentation as stated in the Soil Survey Standard Regulation.

1. Brown forest soils

The brown forest soils of this area are divided into 4 subgroups:

(1) dry forest soils (yellowish brown) having color of10 YR, (2) slightly dry
or moderately moist brown forest soils (yellowish brown), (3) dry forest soils
having color of high value and low chroma, (4) slightly dry or moderately moist
brown forest soils.

These subgroups are further subdivided into the series as follows:

(1) brown forest soils (Dry) (yelolwish brown)

1) Kokubunzi 1 series (Kob 1), dry soil found on theridges and hill side
slopes, originated from granite, more or less immathre.

2) Ayagami 1 series (Aya 1), dry soil found on the ridges and hill side slopes
in southern mountains, originated from granite.

3) Kotohira 1 series (Koh 1), dry soil found in natural stands at Mt. Kotohi-
ra, originated from granite.

4) Senbiki 1series (Sen 1), dry soil found on the diluvial terracesin southern
parts of the region, originated from diluvial conglomerate.

5) Kawaradani series (Kaw), dry or slightly dry soil distributed on the gentle
slopes of mountain foot in southwestern parts of the region, originated from
talus deposites.

(2) Brown forest soils (yellowish brown)

1) Kokubunzi 2 series (Kob 2), slightly dry or moderately moist soil found on
the valley bottoms of hills, originated from granite, more or less immature.

2) Ayagami 2 series (Aya 2), slightly dry or moderately moist soil found on
the valley bottoms or hollow slopes in southern mountains, originated from
granite.

3)XKotohira 2 series (Koh 2), moderately moist soil in natural stands at M.
Kotohira.

4)ISenbiki 2 series (Sen 2),slightly dry or moderately moist soil found on the
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diluvial terraces in southern parts, originated from diluvial conglomerate.
(3) Day brown forest soils

1) Shiramineyama 1 series (Sha 1), moreor less immature dry soil found on
crest parts and convex slopes of hill sides, originated mainly from andesite.

2) Zozuzan series (Zoz), dry or slightly dry soil found in nataral stands at
Mt. Zbzu, originated mainly from andesite.

(4) Brown forest soils

1) Shiramineyama 2 series (Sha 2), slightly dry or moderately moist soil found
on the valley bottom or hollow slopes, originated mainly from andesite.

2) Hirosode series (Hio), slightly dry or moderately moist soil, distributed on
the hollow slopes of mountain foot in southern parts, originated from talus
deposites.

Vegetation in the area, in which this group of soils is distributed is consisted
of natural stands of P. densiflora or P.thunbergii, and plantations of P. thunbergii
or chamaecyparis obtusa. Productivities of the soils of Koh 1,2, Zoz, and Aya 2
are high, while those of other soils are low.

2. Red and yellow soils

The red and yellow soils of this area are divided into 2 subgroups as follows:
2 Red and Yellow soils
(1) Red soils

1) Kaino series (Kao), scattered in perimeter of hilly region in the central
part of this region. This soil is derived from granite and dilivial conglo-
merated which are weatherd to red color. The productivities of both of the
soils. are low.

2) Kiyama series (Kiy), found on the evenland of crest in nothern mountain,
having color of reddish brown or chocolate. This soil is originated from
hydrothermal alteration of andesite.

II. Soils mostly found in lowland region

In lowland region, there are distributed Yellow soils, Brown Lowland soils,



57

1. Red and Yellow soils
(1) Yellow soils
Yellow soils are characterized by a light color A horizon, underlying B hori-
zon of which hue is 7.5YR or yellower, and value and chroma of 3 or more.
The soils on piedmont gentle slope, driving from granite and andesite, are used
mainly for orchard. The soils on terrace, originating from diluvial sediments,
are cultivated for paddy rice field. The Yellow soils are subdivided into 8 series
as follows:
Kurikuma series (Kur), very fine textured, underlying the subhorizon of inheri-
ted zebra like iron mottles and moderately developed platy structure.
Konan series (Kon), loamy textured yellow soils.
Sanuki series (Snk), loamy textured, distributed on piedmont gentle slope.
Ohara series (Oha), coarse textured, distributed on piedmont gentle slope.
Aonoyama series (Aoy), having gravelly layers within 30cm from the surface,
used for common crops and orchard.
Kitataku series (Kit), very fine textured with ferro-manganese concretions,
developed on on diluvial terrace.
Aratano series (Art), fine textured with ferro-manganese concretions.
Yamanouchi series (Ymn), loamy textured with ferro-manganese concretions.
(2) Brown Lowlaud soile
1) Brown Lowland soils
Brown Lowland soils are characterized by the presence of subhorizon yel~
lowish brown in color (hue of 7.5YR to 7.5Y and chroma of 3 or more) and
being loamy textured. The soils are distributed on fan and natural levee, and
used mainly for paddy rice field. The following series are recognized:
Mikawachi series (Mik), loamy textured with ferro-manganese concretion in B
horizon, and spotting rounded fine-sized gravels throughout the profile. Mainly
they are distributed on valley plain, used for rice and barley rotation.

2) Brown Lowland soils (Coarse-textured)
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Coarse-textured Brown Lowland soils are characterized by the presence of
yellowish brown underlying horizon, and sandy textured or gravel layered within
60cm from the surface. They are distributed on valley plain, fan or natural levee.
Being excessively well drain, the rice productivity is comparatively low. The
following 3 series are recognized:

Fukude series (Fkd), coarse textured with gravel layer below 50cm from the
surface, without iron mottles.

Nagasaki series (Ngs), coarse textured, having a sub-surface horizon of mot-
tles, underlain by yellowish brown layer. They are used for paddy rice field,
however, the productivity is low because of excessively well drainage.

Yatsuguchi series (Ytg), having a loamy Ap horizon and gravel layer within 30
to 60cm from the surface. The sub-surface horizon, however, contains much
iron mottles and manganese concretions.

(8) Gray Lowland soils
1) Fine-textured Gray Lowland soils are distributed mainly on alluvial plain

and upland, and characterized by the presence of gray color throughout the profile

or below the plow layer. Soil texture ranges from fine to very fine, the rice
productivity belongs to one of the highest groups. The soils are subdivided into
the following 7 series:

Ogata series (Ogt), having very fine textured grayishbrown subsurface horizon
with manganese concretions.

Kikuta series (Kkt), having very fine textured gray horizon originating probably
from geological formation with manganese concretions, and developéd on
uplands.

Okada series (Okd), having very fine textured gray horizon with inherited zebra
like iron mottles and manganese concretions, distributed on uplands.

Saga series (Sag), having fine textured gray horizon with manganese concre-
tions.

Kuroda series (Krd), having fine textured gray horizon with manganese concre-
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tions,

Kuroda series (Krd), having fine textured gray horizon with manganese concre—
tions, underlying a dark gray horizon.

Takarada series (Tkr), having fine textured gray horizon with manganese con-
cretions.

2) Gray Lowland soils

Gray Lowland soils are loamy textured and gray or grayish brown throughout
the profile. Predominantly they are distributed on valley plain, coastal plain and
lower upland, and subdivided into 3 series:

Zentsuji series (Znt), loamy textured, underlying grayish brown horizon with
manganese concretions.

Ishifune series (Ish), loamy textured, underlying gray horizon with manganese
mottles and concretions, distributed on terrace.

Kiyotake series (Kyt), loamy textured, underlying gray horizon with manganese
concretions, widely distributed on alluvial plain.

3) Gray Lowland soils (Fine textured)

Coarse-textured Gray Lowland soils are Gray Lowland soils of sandy textured
throughout the profile or having sand gravel layers within 60cm from the surface.
They are widely distributed on valley plain, fan and coastal plain. The follow-
ing 7 series are recognized in this sub-group:

Nohkura series (Nok), coarse textured, underlying grayish brown horizon with
manganese mottles and concretions.

Matsumoto series (Mtm), loamy textured with grayish brown sand gravel layers
below 30 to 60cm from the surface.

Kayama series (Kay), having the surface horizon of loamy to fine textured, and
underlying grayish brown gravel layers within 30cm from the surface.

Toyonaka series (Toy), coarse textured, underlying gray horizon with manganese
mottles.

Yokozu series (Ykz), coarse textured, unde lying gray horizon without mottles
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but high ground-water table.
Okkonogi series (Okk), having gravel layers below 30 to 60cm from the surface.
Kokuryo series (Kok), having gray gravel layers within 30cm from the surface.
(4) Gley soils

1) Gley soils (Fine-textured)

Fine-textured Gley soils are characterized by the presence of gleyed horizon
(hue of 10Y or bluer and high content of ferrous ions which showing a distinctive
reaction to pyridyl solution) within 80cm from the surface. They are distributed

on flood plain, valley plain and concave relief in coastal plain. The following 2

series are recognized:
Kawazoe series (Kaw), very fine textured with broad tube like iron mottles,
underlying gleyed horizon within 30 to 60cm from the surface.

Fusoki series (Fsk), very fine textured, having gleyed horizon within 30cm from

the surface.

2) Gley soils

The identifying features of Gley soils are the presence of gleyed horizon which
mentioned before, within 80cm from the surface. They include loamy textured,
occur on valley plain and locally on coastal plain.

Niiyama series (Niy), loamy textured without structure throughout the profile,
having a gray horizon fairly developed immdieately below theplow layer, over-
lying gleyed horizon.

3) Gley soils (Coarse textured)

Coarse-textured Gley soils are soils having sand gravel layers within 60cm
from the surfacr or being coarse textured. They are distributed on coastal plain
and valley plain. The following 2 series are distinguished:

Yawata series (Ywt), coarse textured and associated with a gley horizon below 30
to 60cm from the surface and a fluctuating ground-water table within 1 meter.

Ryukoku series (Ryu), associated with sand gravel layers below 30 to 60cm from

the surface.
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