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PREFACE

This abbreviated version of the Soil Report of Hunan province is made for the "Red
Soils Development in Hunan province" project. The maps, accompanying text and tables
comprise a summary of the Hunan’s land resources.

The report will form the base for a rapid field reconnaissance survey of the project
team. The fieldwork aims on the verification of the representativity of six sites, proposed
for the implementation of pilot demonstration plots.

The report concentrates on the major soil types of the hilly and mountainous landscapes,
such as the Red, Yellow Red, Yellow, Limestone and Purplish soils. Hydromorphic soils
(paddy, valley bottom soils etc.) and soils with a very small acreage are not considered.
The translation could not be verified by soil scientists of Hunan province, because of
limited time. A scrutiny of the text is therefore recommended, especially when further
reference will be made to this document.
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1. FORMATION AND DEVELOPMENT OF SOILS

Hunan province is located in the middle and lower reaches of Yangtze river with
latitudes of 108°47’ and 114°15’E, and longitudes of 24°39’ and 30°08’N. With a width of
667 km from east to west and of 774 km from south to north. About 57 million people
live in Hunan Province, 21,1800 square kilometre area. The province is composed of
80% hilly and mountainous area, 13.8% plains and 6.4% water surface.

The region is surrounded by mountains in the east, west and south. In the north are
lakes and plains. The central part is mainly dominated by a rolling hilly landscape and
terraces along the rivers.

The main mountaineous ridges in the east part have a NE-SW orientation with Luoxiao
mountains being the highest (2115 m.a.s.l.), forming the drainage division of Xianjiang

and Ganjiang rivers. The five mountain ridges, normally called South ridges or Nanling
mountains, stretches from west to east forming the division of Yangtze and Pearl river

basins.

Most mountains peaks are above 1000 m, the highest peak (Bamian Mt.) is 2042 m
above sea level. To the west, Xuefeng mountains stretches from SSE to NNE,
disappearing at the Dongting lake plain. In the northwest is the Wuling mountain with
direction of NE and SW. In the central part, the highest mountain is Hengshang, which
is surrounded by hills and low mountains, mostly lower than 500 m.a.s.l. Four main
rivers flow into the Dongting lake, which is the second largest one in the country. The
lake is surrounded by alluvial and lacustrine deposite plains. The plains are normally
lower than 50 meter with the lowest point of 23 m.a.s.l. in Guhuazhou.

The main parent materials in the mountainous region are coarse and loose weathering
residues of various acid rocks such as granite (occupying 8.5% of the whole area of the
province). The residues from sedimentary rocks, such as shale and slate (occupying 19%
of the whole area of the province) are generally more clayey. The weathering products
derived from sandstone (occupying 18.3%) are comparatively coarse and those from
limestone are clayey. Other parent materials are quaternary earth (4%) and purplish
sandstone and shale (14%) which are widely spread in various hinterland basins. The
purplish shale and sandstone is easily weathered under the summer monsoon climate.
The young deposited alluvial materials by river and lake are mainly distributed along the
four main river (Xiang-Li-Yuan-Zi) occupying of 5% of the whole areas. They are
mainly the basis of paddy soils and hydromorphic soils in flat and basin areas.

Parent materials have a strong impact on physical and chemical properties of the soils
derived from them (Table 1-1,2). Most of soils developed upon Quaternary red earth
and limestone are loamy clay or clay and those on granite and sandstone are normally
light loam or sandy in texture. Soil nutrients are also determined by parent material.

CLIMATE

Located in the middle and north subtropical areas of South China, the climate of Hunan
is characterized by warm, moist and rainy conditions with abundant radiation. The
average annual temperature ranges from 10 to 18°C. The mean temperature of January
is 4 to 7°C with a minimum of minus 6°C. The temperature of July is 26.5 to 30°C. The
number of days with temperatures warmer than 10°C is around 250-260 days and the
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accumulated temperature of > = 10°C is around 5000-5800°C. With a frostless period of
more than 260 days, many crops can grow in this province almost throughout the year
(Table 8,9,10,11).

The annual precipitation is 1200-1700 mm, with the mountainous areas receiving more
than 1500 and the flat areas around the lake less than 1300 mm. A general decreasing
trend of precipitation exists from south to north and from high to low altitude areas.
The distribution of precipitation is seasonal with a rainy season (from April to June)
and a drier season (from July to September).

The annual evaporation is between 1000-1700 mm (Table 9). Compared with the annual
rainfall, three types of water balances can be distinguished. In the central part,
precipitation is similar to evaporation, with evaporation surpassing precipitation for 2
month in later summer (July to August). In the south part, the evaporation is normally
150 mm or more than precipitation. Because of the low temperature, precipitation is
always larger than evaporation in the mountainous areas of west and east. The large
differences of temperature in mountain and lowland area and its combination with
precipitation has a strong influence on the soil formation and properties (Table 13-16).

Table Regional differentiation of climate conditions in Hunan Province

Area Mean temp. >=10°C Annual
Year Jan Jul Days Accum. Temp. Rain Evaporation
N 16.7 4.3 28.8 240 5306 1295 1256
17.7 §:5 29.4  |248 6583 1442 1445
SE 16.5 5.7 26.1 |241 5082 1508 1316
S 18.1 5.7 279 |254 5672 1475 1498
SW 16.5 5.1 26.8 |241 5127 1327 1253
NwW 16.3 4.7 273 247 5188 1394 1154
C 17.4 5.1 293 244 5481 1510 1424
Vegetation

The zonal vegetation of the study area is evergreen broad-leaved forest, with a vertical
altitude differentiation. The low mountain and hilly areas are covered by evergreen
broad-leaved forest. At higher altitudes the mixed forest zone is composed of evergreen
and deciduous species, followed by the broad-leaved deciduous forest (between 1600-
1900 m.a.s.l.). On the top of the mountains higher the 1500 m is a dwarf forest (shrub)
with abundant bryophy and tuffed grasses. Due to the long history of cultivation, most of
natural vegetation were turned into secondary or planted forest. Only in the remote
mountainous areas exists some original forests. Most of low and hilly areas are
dominated by Masson pine and China fir with some cypresses in limestone areas and an
increasing area of bamboo. Tea-oil forest is common in southwest and central Hunan,



the plantation of fruit trees such as mandarin orange, tung tree has also increased
recently.

More than 48% of red soils occurs on the weathering products of slate and shale and
22% on residues of sandstone, 14% on limestone, 8% on granite, and 8% Quaternary
red earth.

The vegetation in the red soil areas is dominated by secondary or artificial forests
composed mainly of Masson pine, China fir and tea-oil trees.

Red soils are formed under subtropical bio-climatic conditions, characterized by a warm
temperature and adequate rainfall. However, the precipitation is unevenly distributed,
the greater part is concentrated in March to June and comes often in the form of
storms, which usually results in soil erosion. Drought periods may occur in July and
August.

The primary vegetation is subtropical evergreen broad-leaved forests predominated by
genera of beech family including evergreen chinkapins (Castnopsis spach), Tan oaks
(Lithocarpus) and etc. The annual dry weight of litters under evergreen broad-leaved
forest amounts to 3750-4500 kg/per hectare. Tree crops can be harvested annually, and
many subtropical cash crops can also be planted in addition to cereal crops.

The most significant feature of the climate in the red soils area in Hunan is the
alternation of dry/sub-humid and moist seasons. The annual temperature is 16-18°C.
Average temperature of January is 4-7°C and that of July is 26-30°C. The Accumulated
temperatures of > =10°C are 5000-5700 °C. The annual precipitation is 1300-1700 mm
with a clear rainy (April through June) and dry/sub-humid (July through September)
season (Table 5-21).

2.2 RED EARTH [RED SOILS]

Red Earth is the taxonomic name of red soils in the official Chinese classification
(1980). However, in this document in stead of Red Earth the term ’'red soils’ will be
used, because this terminology is frequently used in the project document as well as by
non-soil specialists.

RED SOILS

Red soils are the most widely distributed soils in Hunan occupying 51.0% of the whole
area of the province. But vertically, they occur in the areas that lower than 600 m in the
central and east, 700 m in the south and 500 in the north. The upper limit of their
distribution in vertical zones is a little bit higher on the south (sunny) slopes than on the
north (shadowy) slopes.

According to their genesis processes and properties, the red soils can be subdivide into 4
subgroups: they are typic red soils, yellow red soils, brow red soils and young red soils.
Generally, the typic subgroup are distributed at the south and toward north is the brow
subgroup. The yellow subgroup is situated at a higher altitude than typic red soil.
Upwards are the typic yellow soils and young yellow soils. The total area of red soil
group is 129.558.000 Mu (= 8.637.200 ha) [15 mu = 1 ha] (Table 5-7).



AREAS OF DIFFERENT SUBGROUPS OF RED SOILS (based on table 5-7)

Soil type Area % of the group
Typic red soils 7887 60.88
Yellow red soils 3451 26.64
Brow red soils 222 1.12
Young red soils 1394 10.76
Total 12955 100

TYPIC RED SOIL

The greater part of the typic red soil subgroup is reclaimed for cultivation of crops, and
partly for plantation of forests. The region of the typic red soils forms an important base
of agricultural and forest products in Hunan province.

To overcome the threat of droughts and erosion of the soils, facilities of water
conservation and measures of reasonable cultivation such as building water reservoirs on
mountainous land, early sowing, dense planting, straw mulching and contour farming are
generally adopted by local farmers in these soil areas.

The surface soil of typic red soils has generally an organic matter content of 1.5 to 2.5%.
The total phosphorus is about 0.04-0.20, and the available potassium content is low. The
pH value ranges from 4.5 to 6.0. In cultivated soils, the depth of ploughing layer is
generally 17-18 cm, with an organic matter content of more than 2.5%. However, the
infertile red soils have only an Organic Matter (OM) content of 1% or even less, having
a heavy and compact solum, difficult for cultivation. Some of these soils are sandy in
texture with very low water and nutrient retention ability. All these red soils should be
improved (table 5-15).

Main characteristics of typic red soils

Morphologically, typic red soils have a layer with brow red (2.5 YR4/6) as common
colour. The profile has an A-B-C or A1-A-B-C type structure. The litter and humic layer
is commonly encountered in areas covered with good vegetation (forest or dense shrub).
The A horizon has a dark colour with granular or granular blocky structure, loose and
having many roots. The B horizon has more clay and a higher compactness, blocky or
prismatic blocky structure, red or brow red, often covered by films of Fe-Mn and clay.
Sometimes iron or Fe-Mn nudules can be found in this horizon. The C horizon has more
Fe-Mn nodules and mottles (Table 5-11).

Red soils are strongly influenced by the type of parent materials. The red soils derived
from Quaternary red earth has a thick solum, sometimes with a thickness of more than 5
meters, having a greyish brown surface soil and an orange red subsoil, which contains
more clay and a remarkable illuviation of clay. The soil is poor in permeability and
aeration due to its heavy texture (Table 5-12).

Red soils derived from granite have a reddish white and yellow colour. Soils developed
on granite, shale and slate, and Quaternary red clay have generally a 1-1.5 m deep

profile. On sandstone soil depth is much shallower (60-80 cm). Soils on limestone have
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different depths, on ridges from 60-80 cm and on steep mountain footslopes from 80-100
cm.

Red soils derived from sandstone have generally a purplish red colour and a thinner
solum of only 50- 60 cm with more gravel and sand. The soil has a low phosphorus
content, but a higher potassium content. It has a poor capability of water and nutrient
retention due to the lighter texture.

Red soils derived from granite and gneiss are mainly distributed in the regions of rolling
hills and low mountains with a relative height of 150-300 m. The soils have a grey-brown
surface layer, a higher content of potassium and more quartz sand and gravel in the
solum. These soils are often eroded owning to higher relief, greater slope and lighter
texture. Those derived from limestone are generally more clayey.

Physical characteristics

Most of the typic red soils developed on Quaternary red clay, limestone, and shale have
a clay texture with a clay content (particles finer than 0.01 mm) of more than 55%
(Table 5-12).

Apart from SiO2, Al203, and FE203, many other oxides can be detected. The soil
texture becomes heavy especially in the illuviation horizon. The degree of compactness
of a B horizon of a red soil in Huafeng is as high as 32.7 kg/cm3, the C horizon of 42.7
and the A of only 3.1 kg/cm3. In the soils developed on Quaternary red clay,
exchangeable aluminium is the dominant form of exchangeable acidity. The pH values of
most red soils (water extracted) range from 4.5-6.5. The pH value of soils is influenced
by parent materials. Soils formed in limestone are normally higher than 5.5, but those
from shale and slate lower than 5.0. (Table 5-13).

The exchangeable cations of red soils are characterized by a high proportion of
Aluminium. The CEC ranges from 5 to 15 cmol/100g soil. The exchangeable bases are
less than 5 cmol (with an exception of soil developed on limestone). So the base
saturation is commonly lower than 30% and does not exceed 40%. Mineralogically, red
soils are desilicated and relatively enriched with iron and aluminium (Table 5-14).

Another feature of red soils is that they normally have a low content of nutrients, this is
mainly caused by their strong acidity and low organic matter content due to the
destruction of primary vegetation. The organic matter content is mostly less than 2%
with generally an inadequate macro-nutrient level for good crop production. Also due to
the deficiency of some micro-nutrient (e.g. Zn and B in soils developed on Quaternary
red clay and granite), soil fertility is not high. However, most of the cultivated red soils
have a much higher available micro-nutrient content (Table 5-15, 16).

With a dominant allitic process, the silica-alumina ratio of the clay fraction in typic red
soils is 1.8-2.2; with clay minerals being dominated by kaolinite.

Based on parent materials, the typic red soils can be sub-divided in 5 families.

The soils developed on Quaternary red clay located in flat plains and basins have a deep
profile, and clayey soil texture (Iron and Manganese coatings can be present).

Soils on granite in hilly or low and middle mountainous areas are characterized by loose
and coarse texture (light loam to sandy loam or sandy), so they are much sensitive to
water erosion.
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Soils on slate and shale have a shallower profile and sometimes semi-weathered
fragments are present at the soil surface.

Soils on sandstone have more sand (to 70%), moderately deep sand or sandy soil with
light sometimes yellow colour, lumpy or powder-like structure.

Soils on limestone have a high value of pH (5.5-6.0), heavy texture and blocky structure.

Soil fertility can only be improved if careful utilization is considered.

YELLOW RED SOILS

Yellow red soils are mainly distributed in mountainous areas at the belts between 500-
700 m.a.s.l. In a altitudinal sequence the yellow red soils are positioned in between the
lower altitude red and the higher altitude yellow soils. Most of yellow red soils occurs on
weathering residues of sandstone, slate & shale, granite and limestone. Climatically, the
yellow red soil areas are little cooler than that of red soil region, with mean annual
temperature of 15-16°C. Accumulative temperature of > 10°C ranges from 4500 to
5000°C. Although the precipitation is similar to the rainfall in the red soil region, the
yellow red soil area is more moist (higher relative humidity). A distinction of a drier and
moist season is present. The yellow red soil area has generally a better forest coverage
in comparison to the red soil area.

Basic properties

Typic yellow red soils have a colour of yellow in the upper part of solum. The absolutely
difference of ignited water loss of typic red soil and yellow red soil is 0.88-0.91% (Table
5-19). Weathering, leaching and allitic processes are slightly weaker compared with typic
red soils.

Yellow red soil has more organic matter than typic red soil subgroup and is generally
lighter in texture. Soil pH is little higher than the typic red soil. The soil CEC is
dominated by exchangeable Aluminium (75-100% of BEC).

The organic matter in the surface soil of yellow red soils ranges from 1.15 to 4.29. The
total N is 0.071 - 0.160 and total P is 0.082 to 0.206 and K from 2.15 to 3.69. However
the differences of soil fertility among the subgroups are closely related to soil parent
materials such as, families derived from granite, slate and shale, sandstone, and
limestone (Table 5-27).

Brown red soils are the transition type between red soils and yellow brown soils. No
further attention will be given because the total area of brown red soils in Hunan
province is very small.

YELLOW SOILS

Yellow soils are also important in Hunan province with a total area of 31.595.800 mu.
(2.106.400 ha). These soils are formed at a higher altitude of hills and mountains. The
thermal condition of yellow soil region is slightly lower than that of red soils at the same
latitude. There are 50% more foggy days in the region and the sunshine rate is 30%,
which is much less than that in the red soil area. The yellow soil region is characterized
by a high air humidity, even in drier season.
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Uncultivated yellow soils are generally covered by subtropical broad-leaved forests and
evergreen deciduous broad-leaved mixed forest. In the forest, ’fish-scale’ bamboo and
bryophytes can flourish. Although it has a better permanent coverage of vegetation than
that of the red soils, very little primary vegetation remains on the yellow soils. Most of
the plants on these soils form a secondary vegetation dominated by masson pine,
silvergrass (Miscanlhus spp.), common Eulalia, and others.

Mineralogically, the iron oxides in yellow soils are dominated by hydrated iron oxides
such as goethite and hyposiderite with a larger amount of gibbsite, while the iron oxides
in red soils are dominated by haematite with very little gibbsite. Owning to a very
distinctive chelation-eluviation in soil, the yellow soils have a lower value of pH, a higher
exchangeable aluminium content and hydrolysis coefficient (difference between
hydrolysable acidity and exchangeable acidity) than red soils. The ignition loss of water
of yellow and red soils differs too, which indicates that yellow soils are developed under
a moister condition. So throughout the profile especially in the illuviation horizon a
yellow or yellowish colour can be observed.

Like the red soils, yellow soils are also determined by the parent rocks. Soils developed
on granite and sandstone usually have a thicker solum, are sandier, have a higher
permeability for water and a more distinctive eluviation. Soils derived from shale have a
loam or clayey texture, a good permeability and distinctive desilication. The altitude
where yellow soils is higher going from east to west. The upper limit of the vertical
distribution of yellow soils also varies from east to west and from south to north. In
addition, the vertical distribution of yellow soils on the slopes facing the monsoon is
commonly lower than that on the other sides of the mountains.

Yellow soils are also significant for the development of agriculture and forestry. The
yellow soils on the higher mountains are commonly used for forestation and growing of
medicinal herbs. The soils on the lower part are used for the development of forestry in
combination with agriculture. The yellow soil in hilly areas with a gentle slope are
generally used for grain crops or for some cash crops.

Yellow brown soils occur only in the southwestern part of the province and mostly
appear in the vertical sequence of mountains. One of its most distinctive morphological
features is its brown subsoil. It usually presents an angular blocky or blocky structure
covered by coatings of brown to dark brown colour, or with iron and manganese
concretions, though its colour varies with parent materials. It is clayey in texture and
sometimes even becomes a clay pan due to the accumulation of clay. The surface layer
of cultivated yellow brown soils is a plough layer, while those uncultivated consist of a
litter and a humus horizon. The thickness of litter layer depends on the vegetation. It is
about 1 cm thick under the arbour forest. The humus horizon is dark greyish brown in
colour and its thickness ranges from 10 to 20 cm. The litter layer under coniferous forest
is thinner than that under deciduous forest. The surface layer is of granular or crumby
structure, loose and porous, with abundant roots.

LIMESTONE AND PURPLISH SOILS

Limestone and purplish soils are the main regolic soils in this province, which generally
remain in a young stage of soil development, having higher base saturation and abundant
carbonate. Since no distinct allitic features can be found in soil profiles, these soils are
azonal types but with different degrees of zonal impacts of bio-climatic condition. They
are found in mountainous areas composed by carboneous rocks.
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These soils cover totally an area of 620 000 ha with two thirds of them in the west of the
province (see 2.7).

The unique feature of limestone soils is that they are normally neutral or alkaline in
reaction due to their parent materials. The vegetation on those soils is mostly
calciphilous xeromorphic species, with representative ones are Cyclobalanopsis glauca,
Carpinus spp., and others. The formation process and the properties of limestone soils
are closely related to the weathering of parent materials and leaching of carbonate. With
the dissolution of carbonate being the main characteristics in the weathering process, the
weathering process usually brings about a clear boundary between the solum and the
parent rocks, especially limestone, without any fragments or semi-weathered layer. Due
to the severe erosion caused by run-off, the soils are always in a young stage. The solum
of limestone soils is very shallow, generally less than 40 cm on mountains or steep
slopes, with an exception when situated in the valleys or cracks(?) of parent rocks, being
as deep as 1 meter (Table 7-3, 7-9, 7-15).

In these soils, biological enrichment of calcium by calciphilous plants is an important
process of carbonate accumulation in the soils (besides that derived from parent
materials). In summary, there coexist the process of decalcification and recalcification or
the migration and accumulation of calcium in limestone soils. The soil content of
calcium and magnesium are much more higher than those in red and yellow soils
occurring within the same bioclimatic zone (Table 7-11, 7-26).

Types of limestone soils are classified according to their main soil forming processes.
With black limestone soils has a stronger recalcification process than decalcification, and
much free carbonate in soils, while red limestone soils are more dominated by
decalcification with some desilication and allitic processes. The brown limestone soils are
in between.

Black limestone soils are normally rich in organic matter and carbonates. The Organic

Matter content ranges from 3% to 5% with an apparent humus horizon, and that of '
carbonate is around 1-5% and sometimes even up to 10% with different forms of

pseudomycelia, whitish powder or concretions in profiles (calcium nodules are found in

Loudi prefecture). Soil reaction is slightly alkaline with a pH value of >7.5 (Table 7-4).

The yellow limestone soils are the major subgroups of black limestone soils (2/3 of the
whole coverage). Their distribution position is generally below that of the typic black
subgroup in the mountains, scattering on the limestone mountains within the belt of 500
to 1000 m above sea level. Owning to more adequate rainfall and warmer condition,
much of the soil carbonate is leached, making these soils being neutral or slightly acidic,
with a pH value of 6.0-7.0 (Table 7-16). In comparison to typic black limestone soils, the
yellow ones have an A-B-D type solum with a thinner humus layer (shallower than 8
cm). In the B or BC horizon, the matrix has yellow brown or light yellow red colours,
with blocky or prismatic blocky structure. Also a distinct accumulation of iron and
manganese can be observed in the field. The clay content in B horizon is clearly higher
than that of the A horizon (Table 7-14).
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3. BASIC PROPERTIES OF THE SOILS OF HUNAN
Soil particles and texture

The soils in Hunan province are mainly developed on Quaternary red clay, granite,
limestone, sandstone and shale. Due to parent materials the particle composition of the
soils differs greatly (Table 9-1).

Soils developed on granite generally have a thick solum, while developed on purplish
shale usually have a thinner solum, mostly with rock fragments in profile. Red soils
derived from sandstone shale commonly have a fine clay content of 40-45%, which is
higher than that of the red soils derived from sandstone. Red soils derived from granite
have a sand content of 35%, that is higher than that of the red soils derived from
sandstone and shale.

Generally, the clay (particles less than 0.01 mm) content of soils derived from slate and
shale, limestone and Quaternary clay is from 42-57%. Soils derived from sandstone and
purplish sandstones have a lower content of clay of around 40%. Soils derived from
granite have the least of clay (around 30%), accordingly, soil texture being sandy-loam
or loam. Soils derived from sedimentary materials in flat or low-lying areas have a wide
range of clay content according to their origins.

The particle composition of different soils is as follows. Red soil has more clay (22%),
dark brown soil has less (15%), yellow soil in between (17%). The differences among
different subgroups of red soils are also clear, with clay content of 22% in typic
subgroup, 19% in yellow red soils and 15% in young subgroup. This phenomena also
exists between red limestone soils and black limestone soils with the former one is 23%,
the later 19%. Slightly differences can be found among the three subgroups of purplish
soils too. A decreasing trend of sand content in A horizon exists downward from top of
mountains (Table 9-1,2).

Owning to the local difference of hydro-thermal situation, soils in the south part of the
province often have a higher clay content. Another factor causing the variation of
particle composition are soil management practices ('mellowing’ of soils). The silt
content is mostly constant throughout profiles.

Soil specific gravity, bulk density and porosity

Soil specific gravity varies from 2.22 to 2.94 g/cm3 with an average one of 2.58 g/cm3,
which depends mainly on parent materials, organic matter content and cultivation. Soil
derived from granite and sandstone is much lighter than that derived from slate and
shale. Those developed on shale, limestone and Quaternary red earth is in the middle.
The bulk density of soils in hilly and mountainous areas decreases from red soils (1.35
g/cm3) to yellow soils (1.09) and to dark yellow-brown soils (0.97). That of purplish and
hydromorphic soil is much higher (Table 9-5,6). The coefficiency between bulk density of
upland soils and soil organic matter are relatively high with r>0.8 (pp.57).

Soil organic matter (OM)

Soil content of organic matter in surface layer ranges from 1.5% to 7.7%. The general
order of OM content in the surface of cultivated soils is mountain meadow soils > dark
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yellow brown soils > yellow soils > black limestone soils >red soils >purplish soils. The
C/N ratio has a similar sequence.

Red soils have generally an organic matter content of 1.8-2.7% in surface layer. Within
the yellow red soils have more Organic Matter (average 3.2%), the young red soils
(2.6%), and the typic red soil (2.3%), and brow red soils the least (1.82%) (Page
282:Table 10-11). Also a variation between soils derived from different parent material
can be seen. Red soils developed on slate, shale, sandstone have more OM than those
originated from limestones.

The OM content of soils in mountainous areas has a distinctive altitudinal variation.
Soils situated at the upper part of the mountains have a higher content than those
developed at the lower altitudes. The OM content of limestone soils ranges from 2.8 to
3.5%, that of purplish soils is much lower (from 1.4 to 2.7), with acidic subgroup the
least, and the neutral one the highest (Table 10-15).

The impact of cultivation of soil on soil organic matter can be described in two ways.
Those with high amount of soil OM decrease rapidly after exploitation; those seriously
eroded can be improved by fertilization and mellowing. The maintainance of high soil
OM and its upgrading can be realized if the following measures will be taken, e.g. green
and application of other organic fertilizers, rational cultivation and rotation to regulate
the accumulation and decomposition of soil organic matter.

The quality of soil humus, characterized by humic and fulvic acids (HA/FA) and light
transmittance in solution (E4) also differs in soils distributed in different altitudes of
mountainous areas (Table 10-19).

The CEC of red, yellow and dark yellow and dark yellow brown soils are given in Table

(10-45), from which we can see that of red soils range from 6.9 to 27.1 cmol/100 g soil ,
with an average value of 12.8. These soils derived from limestone and Quaternary red
clay generally have a higher CEC value than those derived from sandstone and granite.
The CEC of the yellow subgroup of red soils is slightly higher than that of typic red soils
derived on the same parent materials which have a range of 8.6 to 18.5 cmol/100g soil
and an average of 12.9 cmol/100g soil. That of the young red soils is generally lower,
averagely 11.3 cmol/100g soil due to the severe erosion.

The CEC of yellow soils, ranging from 7.3 to 32.8 cmol/100g soil with an average value
of 15.5, which is much higher than that of red soils. Within this group, the young yellow
soils have a slightly higher one than that of the typic yellow soils. The decreasing order
of CEC of soils developed on different rocks are: shale and slate > sandstone, limestone
> granite.

Tables 10-45 and 10-47 gives the soil CEC of different soils.

Owning to the strong accumulation of soil OM, the CEC of mountain meadow soils is
normally larger than 20 me/100g soil and sometimes even up to 50.

The CEC of azonal soils (limestone and purplish soils) is usually higher than the zonal
ones. Limestone soils have a CEC value of 13-40 me/100g soil, with the highest values
for black limestone (approximately 30 cmol). Yellow and red limestone soils less than 20
cmol/100g soil. The CEC of purplish soils are much lower than that of limestone soils
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and it normally falls with in 5-25 me/100g, with the acidic subgroup around 14.3, neutral
one of 13.5 and calcic one of 18.3. The sandy families of those subgroups usually have a
CEC value of 20, which is less than the loam or clay soils in the same subgroups.

In summary, the CEC of soils in Hunan province depends mainly on their soil
development stage, the organic matter content and the oxides in soil. Therefore a
general trend of CEC exists from red soils, yellow soils, yellow brown soils to mountain
meadow soils. The ratio of exchangeable cations to soil CEC ranges from 40-90%, with a
higher value in typic red soils and lower one in yellow red soils because of the high
activity of oxides in the later.

The exchangeable bases and their composition

Generally speaking, the zonal soils have a lower base exchangeable capacity (BEC) and
base saturation than the azonal soils in the province. The BEC of red soils is less than 3
cmol/100g soil and the base saturation (BS) is lower than 30%. Soils derived from
limestone and Quaternary red clay have a higher BEC and BS than those from acidic
rocks. The BEC of yellow soils ranges from 2.61 to 6.91 me/100g soils, and the BS is
also higher than the one of red soils. However, the BEC of young yellow soils are
distinctively low (less than 2 me/100g soil)

The most significant feature of base composition of soil in hunan province is the strong
influence of parent materials, with exchangeable Ca being 60-90% of the total BEC in
azonal soils and 46-65% in zonal soils Table 10-50 and 10-51).

Soil nutrients

The total nitrogen of upland soils in Hunan province ranges from 0.9% to 0.17%, it is
closely correlated with organic matter content of soils, both of them have the same
sequence from high to low. The OM contents of young dark yellow brown soils, young
yellow soils, typic yellow soils, yellow red soils, young red soils, typic red soils are 7.8%,
5.9%, 4.4%, 3.2%, 2.8% and 2.3% respectively, and that of total nitrogen are 0.21%,
0.24%, 0.19%, 0.15%, 0.15%, 0.14% and 0.12%. The second feature is that natural soils
have a higher value of soil N than the cultivated ones of the same types (Table 12-15).

The available nitrogen in upland soils ranges from 64.5 to 27.5 ppm. With most of soils
fall in the fourth class of nitrogen levels (according to the national classification
standards of soil N, having six classes). The necessary application of N-containing
fertilizers should be emphasized not only on its application amount, but also on its
spatial and temporal distribution and operational techniques.

The total phosphorus (P205) of upland soils is 0.01-0.55%. The differentiation of soil P
is closely connected with parent materials. The total P of soils developed in alluvial
materials is higher than the soils derived of granite, slate and shale, purplish sandstone
and shale, sandstone, limestone and Quaternary red clay. With more than half of the
upland soils short of P (85% of soils in mountainous areas), Phosphorus fertilization is
very important for the agriculture production of Hunan province. The second feature of
soil P in this province is that the average content of soil P in non-cutivated soils is much
less than that of the cultivated soils. And especially cultivated soils have more available
P than non-cultivated soils. In view of the decreasing intensity of soil P-providing, the
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most urgent thing is to raise the availability of P. The availability of soil P is controlled
by several factors, therefore a comprehensive investigation is still needed.

The improvement of soil Potassium (K), especially in soils derived from Quaternary red
clay, can only be realized by the application of farmyard and green manure.

Ca or Mg fertilizers is only used for soils with strong or moderate acidity.

Micronutrient status of soils depends on parent materials, with soils derived from
granite short of B and those from purplish sandstone and shale short of Zn and Mo.

The availability of soil micro-nutrients is closely related with soil pH. Application of

micro-fertilizer can give good results, however generally only attention is paid to the
soils of the paddy fields.
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4. AMELIORATION AND UTILIZATION (RED AND YELLOW SOILS)

Low productive red soils are widely distributed in the low mountain and hilly basins of
east, central and south Hunan. Low productive yellow soils only exist in western Hunan.
And the obstacles to high yield in these soils are the shallow, strong soil acidity,
clayey(?) and drought-sensitive nature of red soils.

The main measures to upgrade soil fertility of high yield land are rational deep
ploughing and soil harrowing (’'mellowing’) to establish a good pedon structure;
increasing the application of organic fertilizers to maintain soil fertility; planting
according to soil conditions and optimum rotation and combination of different crops,
constructing a good ecological condition to enable the sustainable production.

The main problems in fertilization are:

1. Imbalance of N, P, and K application. Presently, the ratio of N : P205 : K20 is 1:
0.35 : 0.49. The improvement of productivity of production is strongly inhibited by lower
levels of P and K. According to the crop requirement of different nutrients, the ratio of
N:P205:K20 should be regulated to 1: 0.5 : 1.

2. Imbalance of organic and in organic fertilizer Since the output of nutrient by
harvesting is the combination of several nutrient elements, the long term application of
chemical fertilizers will unavoidably results in the inadequacy of some elements. Apart
from the application of specific mineral fertilizers, organic fertilizer is one of the
solutions. Rational rotation of crops, sometimes with green manure and straw-burying
also can contribute to the improvement of soil fertility.

Soil erosion — its prevention and control

According to the investigation, there is 41958 km2 of Hunan province effected by soil
erosion, which is 20.8% of the total area (Table 16-1). Soil erosion mainly occurs on red
soils of hilly areas in central hunan and red and yellow soils in the mountains of
northwest Hunan. The rest are located patchwise in the hilly or mountains of east and
west Hunan.

According to the type, nature and intensity of soil erosion, 6 soil erosion regions are

distinguished (Map 19, Table 16-1)

Table Soil erosion status in Hunan

Erosion types Area by land use Area by degrees of erosion

Sheet Gully  Collapse | Agric. Forest Grass/ Light  Moderate  Strong  Severe
barren

41958 1673 368 6954 27312 9733 2083 14240 7942 986
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Table Soil erosion in different regions of Hunan

Regions Total area Erosion area (ha) %

I 4988.1 13000 26

II 527933 14815.5 28.1
111 27259.8 5267.8 19.3
v 23304 4973.7 21

\% 40428.5 5100 12.6
VI 18162.3 842.7 4.6
Total 211829 44000.6 20.8%

According to research data, each year totally 170 million ton soil is washed from the soil
surface of the province, that corresponds to a ploughing layer of 53000 ha, or equals 2.5
million ton of organic matter.

Region I is dominated by surface erosion of cultivated sloping land which is caused
mainly by slash and burn cultivation of steep slopes (>30°). Another cause is the
intercropping of cereals and tung-oil trees on steep slopes of high mountains where
almost 90% of areas are eroded with a quantity of 13000-19000 ton/km?2 year. The yield
of tung oil per hectare lowered by 50%, due to the serious washing of soils.

Region II is basically the hilly-red soil area. Soil erosion depends mainly on parent
materials. Gully erosion and ’collapse’ (land slide) erosion prevails in the granite area.
Coarse weathering residues of purplish rocks are much sensitive to drought and difficult
to revegetate, resulting sometimes in vast red ’deserts’. Erosion in limestone area is
mainly of the sheet erosion type.

Region IIT is characterized by patchwise moderate erosion of forest land and some
grassland; The erosion of region IV is caused by large-scale destroy of primary forest
and mining activities.

Apart from the large-scale losses of surface soil and corresponding soil nutrients, soil
erosion brings some other negative results too. These are: the decreasing yield of
agricultural land, the inverse succession of vegetation in forest areas, the silt up of
reservoirs and small reservoirs, the increase of drought and flood frequency.

Owning to the continuing silt deposition, the water area of Dongting lake has reduced to _ o
2740 km2 from 4350 in 1949, the water holding capacity also decreased from 29300 m3 E 10 J
to 17800 m3, which makes silt deposition the most serious problem in agriculture in this

area of ’house of rice and fish’

The main causes of soil erosion
Degree of slope; the percentages of areas with slope degree of more than 15° and 25°
are 70 and 83% respectively. The erosion index of a 25° slope is 4.5 times larger than

that of slopes of 11°.
There are many storm days in the rainy season (May, June, July).
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The weak erosion resistance of soils (high soil erodibility) derived from loose weathering
products of granite and sandstones is the second factor.
The serious destroy of forest vegetation is the third major basic cause of soil erosion.

The prevention and control of soil erosion

More integrated measures should be taken to prevent and control the present soil
erosion. These measures consist of agricultural techniques, field engineering, forest
improvement and afforestation, and water conservation techniques (contour ploughing,
ditch and ridge planting, intercropping, less or no ploughing, addition of clay to sandy
soil and terracing).

Table Effects of terracing and forest reservation of the run-off and soil erosion

time precipitation | rain intensity runoff (m3/ha) soil erosion quantity
(mm) (mm/s)
slope for.res. Ter. Slope  For.res. Ter.
29-30 May 29.3 1.2 5.046 2.395 2.901 7.10 0.092 0.417
10 Aug 29.4 48.0 44.61 18.675 l?-3(?5 138.3 12.10 84.5
(Based on Table 1-25)

Suggestions for the rational utilization of the red soil hilly area.

Presently, most of the red soils in hilly areas are used for forestry with Masson pine and
China fir as the dominant species, and tea plantation. The main problems of limestone
soils are soil and water erosion.

Firstly to adjust the cropping system. With higher input multiple cropping of several cash
crops, grains, oil crops and combinations of multiple grain crops with each one from the
three kinds of crop rotation. The multiple cropping index can reach 210-220% in
southern and central Hunan. With the improvement of soil fertility maintenance and use
of improved crops species, the productivity of red soils can be further raised.

Recommended is the establishment of dominant cash crop production areas:

1. Tea production

Areas with deep, strong acidic soils developed on Quaternary red clays are the best
locations for tea plantations. Since the main obstacles are high temperature and strong
direct sunshine, the best method to improve the quality of the tea produced in this area
are: tea intercropped with other trees, sprinkler irrigation, tree alleys in tea gardens,
which will result in the reduce of direct sunshine, the increase of dispersing sunshine,
the lowering of air convection and water evaporation, the increase of air humidity, etc.

2. Citrus production

The coincidence of concave micro relief of some soils derived from sandstone makes it
possible to buffer low temperature and drought which are the main limiting factor for
citrus production. The main gardening techniques are the build up of soil fertility and
the improvement of tree rooting possibilities.
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3. Further improvement of the tea-oil forest

With more than two-thirds of camellia growing on red soils, these soils having the
greatest potential for tea-oil production. However, due to the ageing and damaging of
trees, the poor soil, the lay waste (poor management) of the plantation, the yield of tea-
oil is less than 40 kg/ha. The specific measures to raise tea-oil production are: to
rejuvenate old trees, to put emphasis on limestone soils and soils derived from purplish
sandstone and to strength tending and management.

4. Greening the desolated mountains with proper tree species

According to research, soils derived from Quaternary red clay are suitable for Masson
pine, Torch pine, Chinese sweet gum (Liquid-amber taiwaniana), Camphor tree, White
oak, Locust, China fir and Paulownia in deeper and moister locations. Red soils from
sandstone are suitable for timber (granite areas for solarphilous species).

Regolic soils

Limestone soils and purplish soils are the most seriously eroded soils. To utilize these
soils the first step is to control erosion with mainly biological measures. Throughout the
investigation, we found that Locust is the best pioneer species for forestation on
purplish soils and Honey Suckle on limestone soils.

Soils in mountainous areas ( yellow soils and dark yellow brown ones) are used mainly
for forestry. Apart from the development of local special products, forests with different
function (water and soil conservation, fast-growth timber production) are urgently
needed. The main specialities of this area are Pine Foggy tea, Yangtao (Actinidia
chinensis), Job’s tears, Hawthorn, medicinal herbs and famous flowers, etc.
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Table 1.9

Regional differentiation of precipitation (month, season and annual)

(1951~19804F)
Month (mm)’ Season (%)
X% Meteo-stations T ; :
1 2 3 4 5 6 7 8 9 10 11 12 |24} & X % %
North WE, K5, Hl. %M. BE. £ 4.9 62.8] 111.9] 169.3| 197.4] 198.3] 114.0] 137.3] 70.0| 86.3| 64.0| 41.7[1204.9] 16.7] 43.7] 24.8] 14.8
East REEE. BIFH. RRER. HE | 60.5| 93.5| 145.9f 203.6] 233.9| 201.1] 117.4| 130.6] 53.5| 78.1] 71.8| S52.6|1442.5| 20.8] 44.3] 20.9 14.0
Southeast |HEFR. WX, Wk, mE . | 57.3 78.0] 129.9] 191.7] 207.3| 228.2] 130.1] 191.2] 100.4| 82.8| 61.7| 49.2l1507.8| 17.6| 41.¢| 28.0] 12.8
Sauth Iag, k. Wil RR. 8, ¥E| 58.8 70.8[ 121.3] 208.8] 232.9] 230.8| 419.0f 156.9| 75.6| 85.0| 61.3| 52.9[1475.1] 17.0] 45.6| 23.9] 13.5
Southwest |, B, &F, B, &R 53.3} 54.1] 88.6| 170.7| 222.5| 195.4] 136.0] 122.9| ¢8.7] 93:0] 76.3| 46.0[1327.5] 14.8| 44.3| 24.7] 16.2
Northwest | 7Bl il KA. XM - 24.7) 36.8| 73.5| 145.5| 208.4| 237.3| 196.4] 159.7| 111.8] 107.0 61.9] 31.2|1304.2] 9.7 42.4] 33.6| 14.3
Central R, PR, XUk, WP | 57.3| ;78.0[ 129.9] 194.2f 207.3| 288.2f 130.1| 191.2] 100.4| 82.8 61.7| 49.2f1510.3] 17.6| 41.7] 27.9| 12.8
.51-10 'Regional differentiation of monthly, seasonally and annual evaporation
(1951~-19804F)
i Month (mm). Season (%)
X3 Meteo-stations g
t 2 s e s | s |78 o]w0o|u|n|er]x]|x]|n]|s

North B, &%, W, 28 B, £&| 43.1 44.8] 67.4] 97.3] 119.8] 143.4] 214.9] 185.2 129.6| 97.8| 64.4| 48.81256.5] 12.3] 28.7] 42.2] 16.8
East |RaBE. BIPH, B KE 45.3 46.3| 68.8[.101.9] 129.2] 162.7] 257.3] 220.3| 165.5| 118.7] 75.2| s3.9[1445.1] 11.1] 27.3| 44.5] 17.1
Southeast | FEFR, FEM. Wik, #E 53.3| 53.7] 74.4] 99.4| 124.2] 140.5| 199.3| 170.8 13?.6 116.4] 83.3| 61.5/1316.4 13.8] 27.7| 38.7| 19.8
South ILiE, M. Wi SR, B, ME| 60.0 58.6| 80.0] 105.2[ 139.2 160.9] 229.4| 200.7 166.7| 134.4| 93.9| 68.7|1497.7) 13.3| 27.1f 39.8| 19.8
Southwest | JEid. B, &7, BF. &H 43.3| 46.2| 73.5| 104.2| 117.8| 134.7] 198.9] 174.2| 144.0 100.3| 65.1) 51.0/1253.2f 13.0| 28.5 41.2| 17.3
Northwest | Jili, AL, KM, KM 40.7| 45.0] 69.4] 93.9| 110.4| 129.0f 174.7} 178.6| 128.2| 86.5| 55.1} 42.0{1153.5| 13.5| 28.9} 41.7| 15.9
Central WY, BIFH. Mgk, #FAE 42.9 43.21 67.2| 101.7} 123.1] 158.8( 258.6| 222.4| 168.4| 114.7| 70.5| 52.9/1424.4] 10.8| 26.9| 45.6| 16.7
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R E TR <16C - BEEERRE- | . 189 . 6.6

AREBEILNNRR SR TR ML BB ERTE, W %ﬁéﬂiﬂ@ﬁa —-ﬁ&‘?ﬁm}ﬁﬁﬁ
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i‘l 13 Relationship between climate and soil organic matter

Pt | .

Location | Ann. temp.:® | Ann. precip.:” | * Parent Soil ¥ | og.mat | TotaN C/N
(°C) : (mm) rocks - type (%) (%)
a 12.2 ©.2375.5 . L ol _8.47_ |} 0374 - 131
. 14.1 “o105.2 0 | 2 ' 3220 ©0.087 | 213
w'-. . . " ., . .~
- H .. 14.8 1999.9 o 3 4.7 - ==
3 16.5 |  1754.2 .. | 3 .3.98. | .0.175 122
. 17.6 - 1689.4 | 4 3.67 £0.131 16.3
118.3 - |- -1584.1 . | . 5 Y197 | 021 | .- 94
gt 9T | T 247846 3 6.8 | .=0.236 | -15.2 .
oo etz | 220200 2 3.5 | 0.4 | 134
& | “ig 2007 | Ganite 2 c20 f o0 |0
JU 1209 #.2080.3 - 3 $ 2,07 10.097 -1 12.4.
| 13T 9180 3 135 f+ 0.057 1 .:137
i 15.7 1731.2 4 1.87 1 0.089 | 12:2
' 16.5 ©1628.9 s 1.73 T0.099 | 10,17
g | 105 | 179.8 1 343 .| 0.as8 | 12.6
g;; ; 11.8 " | 1697.2 | gueand 2 ©2.90 | (0,15 | 14.6
I 13.0  1622.4 | shale 3 2.00° |  0.085 - 13.6
A s | e 14436 5 0.47 0.072 3.8
= 1.3 | 2074.4 1 9.59 0.412 13.5
E .
& 13.0 1885.3 — 3 4.61 0.182 14.7
15 14,7 1696.2 4 1.07 0.047 13,2
i 16.3 - 1518.9 5 1.64 - - 0.081 11.74
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Table 1-25  Precipitation, runoff and soil erosion under different utilization of red soils.

Date | Precip. . Intensity of Runoff (m®/ha) * Soil erosion index (T/km?)
precip. ;
(mm) (mm/s) | Sloping land | Forest reserv. | Terrace land Sloping land | Forest reserv. Terrace land
29-30 May | ...29.3....1 . 1.2 - -5.046 - 2,395 - 2,901 |- 7.10 . | .. 0.092 0.417
10August | 294 | . 48.0 44.61 18.675 |  17.385 | 13.83 | 121.0 .| 84.5




&k AR $5‘.’|1 _ Soil profile properties of different subgroups of red soils =~ i _\
i 2 Depth - | o e i &_.:.._‘.'
Soil N— Hor. ept %:1 Colour| Tex- | Strue. Compac Porosity | Rom CHfipiclions Eaik | pH
subgroup 4 ture | ture tion = =| =AW | P
(cm) & | L | ||k
s 5 | | | .
Red soils | w m A 3I~12 | E | 4 clay-loam |granular LN % BlLE|<=l=] =
on Quaternary B | 12~120 | # | 4 clay |blocky % B lalsg] ==
d earth : £% Cann e - ‘ iy ! : . .
red ea Bit% c 12000 F | 8 &ﬁﬁl blocky' T |, D R T |l 2. —- | 5
’ e ' A - i . “a
Red soils Zd | AB il = m BALE sandy-toam| crumby ﬁ KILhE| % 7!3{ — = — .6
on granite . B | 24~100.| i | 44 loamysand|blocky : ¥ NFLERER| fh SR || D — .8
BT 1pa| 100150 | i [sage ™| © | % |MLweE[ES |- |~ | = |56
Red soils LEE A 0~13 | & ﬁﬁﬁﬁclay blocky I RE | — | & |%ERE & — 5.6
2 et B | 13~105 | @ (WA " |blocky KT | — .| lxmmml @ | — s
MRS | o | tos~iso| @ e Py mm | = el ® | = | =] = |56
: ; - I . S s
Red soils podic 3= AB| 0~28 5] :ﬂﬁ'\‘{. loam | lumpy B | KILFE| & |%EKE| == 540
on sandstone . B.| 28~83 M| aiR blocky % |hILF R BL|RE| KE| L 20%2FFA| 5.4
i et ol N L I N - e et Bl Bt PR
A 1 I N ‘ — _ ~
. HERE A 0~16 — | B4 clay-loam granular - fz} . %, | T | T e _4.8
Red.soﬂs B 16~60 — |mrza blocky 1z . & seszlepl 2 — 5.2
on limestone ik % " nutty -
BC| 60~108 | — F%’i{[l | | ',% At AR - 5 6

ﬁghiﬁﬁﬁﬁoﬁWA%E#ﬁﬁﬁﬁwﬁmommm%ﬂﬁMh%ﬂﬁﬁmsmv
60.13 % (32 5-12), Ti/NTF.0.00 mmpRERE 30 % 22745 3 S AN Bk B B0 5 B LR o
BREMRE, EARREN R ERENE, Atk SRS RBRBSYR EL,
Eﬁ&ﬁi,ﬁ%%ﬁﬁg,Eﬁ%h%ﬁ%?%%%ﬁﬁi%%% %Eﬁﬁ%%@?
ﬁ@w%m%mﬁaiggtw% AE%§§%3&ymf BEﬁw7mmw f

P AP 55 12 $ﬁﬂﬁﬂi§3‘]%ﬁﬂﬂ _,_-_.__‘-ﬁ.n RISy S ——
Subgroup Horizon Physical sand Physical clay | Bulk densvty Specific gravit)./ Porosity
“Is (%) (%) W (g/cm ) (g/cm®) (%)
§ A | 42,33 824720 ST6T £ 26743 | 32 o ~—.~~z--5—r-~ = 4R
?e"dqeﬁflmafy ' 2B 39.96£24.99 | 60.04£25.19 5 1320 ¥ 2447 | 145,97
“ow C .| 39.87£25.39 | 60.13%£39.60. | . .1.27) .| 2.57 - 50462,
‘ A o] 60.22£34.07. |, 39.78420.27. | - 1.380 7| (252 | 4527
on granite B .| 60.53+35.04, | 39.42+£24.32 148' | 2.94 49,7,
G 7| 9684274 | 30.32425.60° | fo6t T | 2.8 43,5
4 . A | so.s8x31.51 | 49.42222.22 | i 147 (2,65 4.5
°nd8’a;el B[ 47.18£31.08 | 52.82422.93 “toar L 2,58 "7 50.8
S L Q| 46.94£29.00° |- 53.06+26.62° | .. 1.49° - [ T 2.7 '45.0 ..
A | 53.04+£31.23 | ©46.96+20.79° 1.42; 3,58 437
on sandstone - B 53.68+£33.58 < | 46.32+22.76 1.52. . = 2461 41.8 -
a 51.91+37.33 | 48.09+27.32 1.65° .|  2.80 41.1
_ - A o|-46.40£28.80 - | 53.60+24.74 1.39 - 2.62 46,9 -
" on limestone B . 45.84+32.79 - | .54.16+25.16 . 1:52; . 2.62 42.0
C - | 39.06+£32.43 | 60.94+36.24 1.55 .| ~2.67- |. .43.8
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P Bﬁié?% E??‘E?ﬁﬁﬁ& ﬁtﬁi%%&t%}iﬁo Eéﬁ 382 LB LH, a
: %AEPH{EUKE)E:L 5~5 521“199;559 8 %s. 5.5~ 6. 52 A& 37.5 %; <4.5

15 0.6 %5 >, 594152 1%, ﬁﬁéﬁﬁ&ﬁﬁﬁﬂﬁTﬂﬁﬁ%‘ék%ﬁ, BEXRE KA.

%ﬁﬁé@zri% pﬂﬁﬁum, 1}?—&@7335 685 #is ﬁ‘%‘%ﬂ{c, % 4.98(F 5-13), .

' A 55 13 Soil pH of red solls developped on different parent materials.
e “ A Ahorizon 27T " "1 Bhorizon® 7 "G Chorizon
¢+ Soil subgroup > e : .

L : 1o b, of pH (extracted”| + nb. of pH (extracted | . no. of PH (extracted
L ; -- |~ samples by water) | . samples by water) | . samples by water)
Quaternary red earth i ¥ : 97 5.05:° .1 2142 "+ |+ . 23 56 5.26
Slate and shale” " | " 159 4.98° | 180 s.017 88 5.00

Lx s L T T 0 A e - 5 : ;
Sandstone | T R -~ 5:02- - 159~ - 5.06 = 75 5.02
Limestone Thvirg3t (s 534 c94° | 538 30 | 5.6
Granite v 920 | 5400 . 99 |° .5.03. | 50 .| 505

2 ﬂﬁ%féﬁﬁﬂ?__ ﬂ%é%ﬁ}ﬁ%m%%ﬁiﬁﬁ, ﬁﬁﬁﬁ§m~§.ﬂ1ﬁﬁ,‘ )”Eﬁ;‘i’i‘.
%E‘J’&E%‘(i@a 14)’5_5.“” ; :

#5-14 CEC and exchangeable ac:dny of red sonls on dlfferent parent materials

5 ‘
o vkt [ pH | BT Exchangostie bases me/100gt), . et | s
water | ZHE
Subgroup ¢ 2| war |Coe/ v ez
Sk o = B ’ < 2+ 2+ + | Nat + | AIF |
e we oo |l0cgs) | Total | Gat* | Mgt K¥ | Nat ftotal | HT | AT | (gry
ol 7o 5a0s surf. |".5.3 | 10.51 | 1.19 | 0.25 | 0.39 | 0.36 | 0.19 | 3.68 | 0.38 | 3.30 | 11.35°
layer | .. ) ; . :
" 4:8| 11.80 | 1.447| 0.60 | 0.32 | 0.42 | 0410 | 6.30 | 0.15 } 6.15 | 12.20°
Slate and shale 6.2 6.23(1.250.53°] 0.18 | 0.23 | 0.31 | 1.30 | 0.45 | 0.85 | 20.10°
e '4._7- 19.10 | 1.46 0.907 0.33 | 0.18 | 0.05 | 5.69 | 0.58 | 5.11 | 16.04
. Cultivated slate ; . . L ; )
it G ~4.8 | - 8.50 | 3.09 | 2.10-|0.66 9729 0.04 | 3.61 | 0.30 | 3.31- ‘36.35
B 5.6 | 12.19 | 1.30 | 0.707| 0.212f 0.141| 0.239| 3.41 | 0.33 | 3.08 | 12.19
" 4.4 15.20 | 5.28 | 3.79 [ 1.12 | 0.24 | 0.13 | 4.41 | 0.17 | 4.24 | 34.74
Sandslone Ot s s & w | | — = 3 e 3 :
Gust, ol sarsh 4.5 | 8.50 | 1.08 | 0.51 | 0.15 | 0.22 | 0.20 | 4.52 | 0.22 | 4.30 | 12.71
Cultivated 5.1 | 14.25|0.83|0.32 | 0.14 | 0.21 | 0.16 | 4.83 | 0.81 | 4.02 | 5.76
quat. red earth . :
. 4.7 9.5 |1.50|1.20 | 0.16 | 0.10 | 0.04 | 4.68 | 0.25 | 4.43 | 15.79

3. BWIAR MM WAR, —BUR. & BRE. 8. @3, hEpeE
(BE)SBARRLY, PROEIIME Bk EARGE-8),
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R I st Table 5-15. Nutrient status of red soils from different parent materials
T 04 Hor, | OrgMat. | LT _Total (%) Available (ppm) - ° pH
Subgroup 1 (%) — . — (H50)
< N | o | KO | N | 2ok '
s SAT| 077 | v0.052"7|  0.094 | 1.055 |26 | 9.37h 23 5.0
Quat.red earth | 0.61 0.040 | 0.091 0.947 — - | =1 s
Tl © 0.51 0.034 0.098 1.405 | — - - 5.0
' Buli A 1.74 0.085 . 0.130. 0.410". 51- .| - 4.0 80 6.6
ultivated . ; 3 )
Quat. red earth | B 0.60 0.037 0.117 0.544.| — = - .
B e 0.45 | <0.026 | 0.111 0.612 mga = - - | 47
A | 198 | G0.079 | 0l041 | 311 0| st | 0.7 100 5.1
* Granite B 0.73 %} 0.038° | °0.054 2.02 — .- — 5.0
5 0.72 +-| 10.023 | -0.043 | 3.36 e — 5.1
‘ A 1.16." "0 09 | o.08.| 28 | 76%] vos | so | 45
Slate/shale B 0.92: ;|- \o 03 |:'0.08" 2,70 “| ' =~ ] — —_
o 1ap | 0,07 |- 00917 | 278 | Tt L= — —
A | 1457|009 | 0.07.| 1.66 97 | 0.5 39 " 4.5
sandstone | B [ ‘70:76 4| 0.05 | 0.08 | 7150 | . — — - 4.7
o 1.09 | 0.05 | 0.08 1.65 | — - . - 4.8
A | 172:| t0.072 | 0.068 | 1.57 | 625 | 1.8 | 84 4.8
Timestone AB 1.48 | 0.076 | :0.059 1.48 — — — 4.9
B |:70i79 0.065 | . 0.081 0.28 | = — — — 5.1
R A | 1.2 0.12 0.19 " | 2.6, 85 ., | 4.1 55 R
ultivate ) . |- s :
* limestone B -] 70.65 A +0.10 0.14 3.0, T - T 6.0
o 0.44 7 | " 0.06 0.13 2.4 - - - 6.0 -

E%*Bﬁﬁ’iﬁﬁgjﬁ?ﬁﬁ, I 540 /\#nnﬁﬁﬂsgﬁ%%, HERETY, FINTH A
—%%ﬁ BRHR %B‘ﬂzﬁlﬁﬁﬁﬁﬁﬁﬂ’“ﬁﬁ, %Iﬂﬁﬁiﬂ% ERECBE, Wi
@aam@&z*@:@zw; Z%ﬁﬁiﬂmﬁﬁﬁém?/ﬁi @rm?ﬁfﬁiﬁ(%&lwo

Table 5-16. Available micronutrient of red soils ;

Family E. | No.of Ca - Zn Fe Mn B * Mo

~ sample (ppm) (ppm) (ppm) | (ppm) | (ppm) | (ppm)

Quabsddadn " 24 | oas | 02 | 2009 | 30 | o164 0.173
Cultivated quat. red earth ~ =~ | 120" 0.88" | 1.12 25.6 | 31.83 | 0.200 | 0.20
Granite o] a3 | o2s | 02 | 122 | 90 | 0196 | 0.163
Cultivated granite ~ 68 0.81 - 0.85 25.7 19.31 0.240 0.133
Slate and shale _ 33 0.46 |. 0.61 .7 25.7 0.268 - | 0.140
Sandstone _ 31 0.45 0.64 30.7 20.0 0.28 - 0.128
Cultivated sandstone |- “jos | 071 | 0.86 23.2 | 27.5 0 | 0.268 0.197
“ eatons ol 13| ose |ocoso | 157 | 49.83 | 0.280 | . 0.310
 cutivated fimestone. - o132 | 0.94 | -0.85 |t i | o.om 0.325
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TAR: S %iEFE,ﬁéﬂ%%?ﬁ—%%ﬁ%,iWﬂﬂsz B—CH&, %
LREE20~30cm, FEFEAAFEA, RORHW, BH, BEE<kg/om?, BRFHL bt
PR 30~60em, AiRf, JOR%EH, BREL, WHE 1~2kg/cw’, BRELD, HOREEI
R FEY REEE 60~100em M B, HHRR IR EN, EE >okg/omd, WEERL
~maﬁaﬁ%ﬁﬁﬁj¥mm3ﬁoiﬁﬁﬂﬁﬁﬁ%ﬂﬁ%ﬁ%ﬁ&x,wﬁigiw,
8, AN EERERN, pH {H4.8~5.8, :
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Table 5-31. Profile property of brownish red soils

- & Toxk P Compactness Porosity ‘ “
ruc A t
Hor. epth olour exture urg (kg/cm?) ‘ oots New growth
; I e
A 0~30 7.5YRS/6 %‘ gran.blocky | 0.64 many few not clear
AB | 30~55 | 7.5YR5/6 £ blocky 1.56 moderate few | few Fe-Mn stain
= ;
C 55~100° | 7.5YRS5/8 g | nutty blockyl 2.00 few no ,-{ Fe-Mn film in mottles

(DE{LHER -

1. Mﬁf_ﬁ}ﬁ Hﬂ?ﬁﬁ%kﬁﬁﬁﬂﬁTﬂ, iﬁt@ﬂ‘ﬁfhﬁ@gﬁﬁﬁﬁ, ﬁ@ﬁ*ﬁ
¥edt, <0.002 mm E‘J’ﬁﬁﬁ@au%ﬁgéﬂﬂiﬁﬁfiﬁﬂﬁﬁﬁg, j“ﬁﬁﬁﬁ 45 %L bs. B
. W ﬁam'ﬁh%ﬁﬁ'ﬁﬁb\z, — B H30~35%; T N%%a'ﬁ‘ﬁ‘]*ﬁﬂ@g%)
—BNTF30%. ﬁﬁﬁmBE—ﬁ%ﬁﬁﬁmmﬁﬂ%, ﬁ%ﬂ%@ﬁﬁﬁﬁﬁﬁﬁi@, L2
%%i M7 K N%%Ziﬁﬁﬁﬁﬂﬂ, ﬁBt/A{ETiil 365 b, M. T a KAkl i

y —MRTEL.05~1. 2521“1: %lﬂéﬂéﬂiﬁﬁiﬁ%&@i%ﬁlﬂiﬁ—*ﬁiﬂ@, —‘ﬁQBfi/A {E%K
.jtﬂfl (i%5 -32),
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Table 5-32. Mechanical composition of Brownish red soils and the clay ratio of Bt/A and Bt/C

" Depth _| - 2~v0.2mm_|0.2~0.02mm | 0.02-0,002mm | <0.002 mm | Bt/ A%
Parent material Hor. ; i S ST A o ) N
g (em) i (B) | (B) L e () - (%) | BY/CH
oA | oo~ | octase |0 o0t | 4202 - 45.75 |
Quatemary | * B 28~68 |' 0.73 0.49 | 4355 | 4623 | ‘1.0t
| c | es~io 0.73 | .. 9.00 | 4034 | 49.92 _ |+ 0.93
A 0~12 | quas - o 7maas i 4007 S 40037 -
Quatermary | "B | t2~al | ti6s . | 12089 | . 40075 4490 | 1.
.G | 4t~110. | 2.50 Ll TN B - 40.38 S 4185 % LT
A |0~20 | 128 | camas | T 13431 |7 28.20¢° -
B 20~45 .5.68 | . 18.92 | 403 . |. 35.27 | 1.25
- Sandstone “BC T45~75 |1 6.28 " | 20415 40,91 * 32,96+ -] “1.09
NG NS S N PO R 5~ W - 24.46- |- - 31.95 |- -37.71 -|--0.93
‘A 0~40 | 26,14 1 22,72 | 2434 |- 26,80
Granite CB . | . 40~83 KR BT TR V22,64 . | 36.41 1336
G’ 83~150 | 46.0s° ;2073 |0 14us T | UIT.T5 2.05
A 0~23 | 3.8 |- 17.83 39,10 | T39.26
Slate and B 2344 | .. 3.83 17| .15.51 . .- 39,71 40,95 | 1.04
shale BG 43~ 130 4.05 14.28 42.87 |- 38.80 | 1.06
o] 130~160 16.00 16.36 ‘ 40517 | 2343 T
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N —
Table 9-1. Mechanical composition of soils derived from different parent materials

# | & 0 B8 (mo) & B, %X tmi
i > ot {0.0 < S

Parent materials : Soil type ?:ﬁ;fle 4 12 0'225 0.05 0'2 -005 , ’R%
' i (n) |0.25]0.05 | 0.01 {0.005{0.001{0.001| (X)
Grarite O, R, B*%i%’-.iﬂ' 574 |31.51{20.54]14.90| 6.91{10.12]16.10 33.13
_ Sand/gravel L S RO | 609 |13.32122.96 20.79 [ 10.31| 14.43}18.16 | 42.9¢0
" Plate/shale O %a F%ﬁ'ﬁl 1092 |11.54]19.59]19.83|12.38|17.89|18.77 49.04
“Purple sand/shale - ST - 425 | 9. 79(28.79 | 21.68| 9.38(13.09[17.18}39,66
_ Limestores ., w BEE {750 | 6 67[15.73[21.9612.26 | 16.85 ] 22.33 | 51.44
Quat. red soil q . /o | 293 |°5.77]15.38|22.34[13.71|17.32| 25.37 | 56.41
Fluvial oy = 169 .| 8.33|27.08 2_6'.4011.0.77 12.28 15.08138.13

'm " OF.B 371.2{12.06 | 21.33 20._63’10.36 15.48 [12.29 |

?ézrltﬁ“ﬁ“ﬂﬂﬁﬁﬁ, WA TR MY BRSBTS 2. 8 (22.10%) >34T
(19.00%) >t £(15.50%) . iiéﬁh’éiﬁﬂébzxﬁﬁmi%ﬂmﬁiﬁﬁﬁﬁéﬁmiﬁﬁ
CHRE, ﬁﬁﬁﬁi(fzz 85/>>%E?{5Ri(18 50%) . AR E LA E A R,
e, BRESELER, EERIERTL. KRR, RRE TEOIRERLHR
WEE, :{:i%? ﬁﬁ"ﬂ?ﬁ, .—ti@npako OOlm.m%ﬂ<0 olm@ﬁmaéﬁ@mmﬁ%

,'(%9—2)0 .
7 Table 9-2. l;a.\-nicle s.i;e's of natural énd cultivated -soils
o, iy w " m.(?e%__‘m\o\ (A) clay # # (B) A8

o B LS, e R ST oy [FAE] B | 9 | e | DR | o | ma
Red soil a s |'262 |34 45,34 [23.22 | 386 [29.97 [s1.11 [19.19 | 1.7 |-5.77] 4.03
' % 4@ . | 159 |36.08 |46.06 [17.87 | 141 [31.16 [52.23 16.64 4.92 |-6.17| 1.23
4 # | 53 |38.92[45.38 |15.70 | 21 |38.57 [46.39 [15.04 [ 0.35 |~1.0i| 0.66
Yellow earth % | 17 (37,68 145,75 |16.57 | 85 |31.86 |52.98 [15.17 | .5.82 |-7.23| 1.40
gk "r'ne'ston‘;son a e AR :!: 44 129.97 4:7.18_ 22.85 37. 26.66 |52.24 2{.10 34.31 -5.06| 1.75
: HELEERE | 18 |35.57 |43.52 [20.91 | 16 [18.66 |50.49 [20.85 | 6.91 |-6.97| 0.06
Black limestone | B ¢ 7 38 & | 44 [29.41 [52.09 [18.50 | 33 [25.58 |s6.47 17.94 3.83 |-4.38] 0.56
Purple soil B | 57 [39.12 4107 [19.71 | 64 [40.85 [44.43 [14.73 | =1.73 |~3 26| 4.98
Motk %o | 17 |35:88 [44.56 [19.64 | 24 [40.07 |46.16 |13.77 | —4.19 ~1.60| 5.87
EREZEE| 23 3329 [48.19 [18.53 | 29 [36.56 |46.21 [17.23 | =3.27 | 1.98] 1.30
Humid alluvial W o 4| 12 |17.73 |66.18 [16.00 | 91 [39.98 |26.92 |13.10 |~22.25 | 19.26] 2.99

' &%Mﬂ@iﬁimwéﬁﬁiﬁxfﬁl?@%ﬁ%ﬁ%%%% %ﬂiﬁ;%ﬂ%ﬂiiﬁi’iﬁﬂﬁﬂi%ﬂﬁo +
HARE>0.25mm a@?&ﬁ,‘:ﬁﬁﬁi@ﬁmﬁ&ﬁﬁ%m%ﬁﬁ; MM KA R Z B’
b AEIR 1590m B ¥iR 1300m,’870m%u_460m,>0.25mm99%§u}5uyg17.1%,18. 1%
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Table 10-19. Composition of humus of soils in mountainous areas

Total C Total N | A & G(%) Eé—%%z/ 3&@'3’{

Locaton | £ | ER |PEE OIN | wum | m2m | A/

(%) (%) (HA) (FA) FA) (E()
mountain meadow I' A | v | 5 0.381 | 14.83 | 15.22 | 34.87 | 0.44 | 2.21
o daryoilowish bown | A g | 7| 049 1802 2013 2053 | 098 | 1.5
yellow earth A gy 3.81 | 0.223 | 17.08 | 11.81 | 34.65 | 0.51 | 0.80
red sarth A 1.53 | 0.119 | 12.86 | 7.19 |26.80 | 0.27 | 0.53
earta msadawe | A8 %‘ 7.80 .| 0.554 [ 14.08 |26.79 |24.10 | 1.11-| 172
Besigstian WM dark yellowish brown 1| " 7.91 0.500 15. 8077 16.06 | 27.43 | "0.58 1.18
yellow earth A, % 3.49 0.251 | 13,90 | 10.89 | 34.67 0.31 {-0.64
red earth % |~ 1.47 | 0.167 | 8.80 |- 6.80 |43.53 |-0.16 | 0.59
mountain meadow | As. ?E 6.16 | 0.370 | 16.65. | 15.10 | 28.90 | 0.52..| 1.68
, dark yellowish brown | A, 5.67 | 0.350 | 16.20 | 10.76 | 32.80. | 0.33 | 1.26
Bamian Mt - R I : % ¥ sall .9 . y i
yollow earth Au |y o471 | 0,266 117,71 | 1146 | 22.08 | 0.52. | 0.78
Yed éath Ay 2.76 | 0.166 | 16.63 | 10.14 | 32.97 | 0.31 | 1.81
\ / 5 s < : o, 3%
o W 3 Av | 7€ |10.70 |-0.618 | 17.31 | 15.42 | 3458 | 0.45 | 0.67
(5 " A B 7.19°| 0.35220.43 | 13.07 | 24.76° | 0.53 | 0.98
a b A | B 4.29° 70.294 | 14.59 ' | 11.42 | 34.27 0.33 0.89
e BHER | A UK [10.23,] 0,511 [18.57 | 1044 | 21790 |T0.52.] 1.2
4 4 \ ¥ 7 . .

P ion # .ol Al W | 5.37 (70,282 (19.04 | 11773 |'35.00° | 0.3 |.1.24
S o aq ol A | # |33 | t0.08s | 11972 | 8.08 | 35.03- | 0.23 | 0.93
— R % 8 Av| B | 3.66 | 0.296 12.36. | 8.74 |23.22 | 0.38 | 0.72

# = Av | & | 257 | 0.229 | 11.22 | 7.78 | 19.46 | 0.40 | 0.73

- (GkBD o D ' i 4 ; Py, 5 .
B oo A | # 1.37 | 0.135 [ 10.15 | 8.76 -| 24.08 |.0.36 | 0.65

ymeadlov Ao Gelfs by —_— : S O -

'ﬁiﬁm R A 5 5.44 0.492 | 11.06 ' | 13.60 | 30.88" | 0.44 1.15
. B b A || 189 | 0187|1011 | 8.47 |36.51 | 0.23 | 1.40
¥ A 1.30 | 0.13¢| 9.70 {1000 |3s.38- | 0.28 7| 1.32
(&) . 2 o e y 4 :
: # oo o | A | 0.80 | 0.105 | 7.62 | 2.50 | 27.50 | 0.00 | 0.67

THANRERER ARATHEZNEN, XZANERSUERAANR & 2 0¥
o HUELHF R AP ERRMBEIURN LR, BRI R4 G i
R CRI0-20): KEH LY TFHHIRARRR, HHRAE>%0KE 5 KE L BER
57.32%6, MNF2RMILE10.22%, TR ELANRLH AR BT KE, 55 5 FHE
B>3%MRH 16.68%, TH<e%MHH 51.44%, i+ MR R ERETEILE & B
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WA B EREY, %‘Mﬁ%ﬁ'—?i&ﬁ%ﬁﬁ%&lﬁﬁmﬁ%; HRRES £0.927~
0.9782 [alo  LAE LS4, ¥EIRTE 600mEL T, 7EEER, WHMEREERNEMT, £
O BERE, SEFRLHE,FNRRRRD . EiFR 600~1200mZ AR RPSHEER
i, ERRENMENSESET, EARRREE, EFRI1200mp BT, K6

BB, WK, BIARBLAK, NEERNEAEGES, BECIBLENE, REMil
BaLRE, ELRARRRR, APERMEEERRK(FAL0-2)FH: i@ﬁ"‘i@%ﬁ‘ﬁ‘
@ﬁﬂﬁﬁ@t@%ﬂiﬁi?ﬁﬂ%ﬁ;’i, &‘ﬁ%‘]?ﬁﬂﬁ@ﬁ?ﬁ—%?ﬁ o

1.75*.

726 665619 574 533 406465 - - T
O i&& (nm)
- E10-2 Kﬁiﬁéﬁﬁﬁ‘ﬁ?ﬁ%%
' BB R ﬁﬂ.l - 3 =

L LB ERLE 2.0 RiEE 3. ﬁﬂ 4. :'EE%

73<W§-$ﬂ&ﬂli%ﬁﬂﬁ@ﬁ%iﬁﬁﬁﬁﬁ%ﬁﬁﬁ%, ﬁﬁﬁmi %@.EU{-
+, BAGKL, CEERENENESE, Fﬁ?ﬁﬁrﬁsgﬂﬂ'f:ﬁ%ﬁi’ﬁi@)" R B R
SR, PERAE ERYILESPBREKEL0-2), C S

. 621 iﬂﬁiﬁﬁﬂﬁi'ﬁ?ﬂfﬁ?ﬁ%)ﬁﬂq%ﬁ'

i Soil Hor. asl.: 1 parent | ol N |- - % of Total C )
R (m) | (%) (%) (HA) | (FA)

_!weathering 4.59 .1 0.360 | 12.75 | 10.12, | 19.17 0.84 1.32

black limest. | Ay | 789" z;“’“"‘s 4.64 |0.392 |11.84 |15.95 |15.09 | 1.06 | 1.56

yellow limest. | Ay | 78 [dolomite | 5,43 10,204 |11.91 | 6.58 |13.58 | 0.49 | 1.32

brown limest. | A 1429

E B

red limestone  Aq 315 1.34 | 0.115 | 11.65 | 7.46 |13.43 | 0.56 | 2.22
| ) :

(=) TR B R L 4R SR . -
F—t3, RSERRAR, THANLGSBEHENBHER (Rl0-22),
Wglo-20m I, EAPTRF, U TE: DERUDRERCHENRTS |

FRER, EREAMY X FRORRZ, FULL TR BB, ERapTRF,F

BV TUE DR RAA R W RAWE RBR, X 5ER. T8, DERRMEERE
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ﬁ{ﬁloﬁ, WS 8 NER.

AR R 77 2Ry 2 A0 1 3 35, ﬁ@ﬁ?ﬁﬂ%ﬂ&tb% ‘?Liﬁ%ﬁ‘?ﬁﬂﬁﬂ (E8PE
ﬁé*‘rﬁkﬁ%ﬁﬁi'ﬁkfﬁ“i“—"?ﬁﬂﬂﬁ 656 %, WHKBLE 22.4 REF.

 _,%&imm@mmaa

oaigsﬂimmmaﬁa | -

1. AHE, BBMERE &éﬁﬁ‘ﬁﬁéﬂﬁ—ﬁéﬁﬁﬁéﬂﬁﬁ&m

(). R R 10 WT%,&éﬁ%mﬂﬁ—&E45~GOZH,
HTRR, $ERERSEROY WA —EHER. |

Table 10-27. pH values of Red soils

red earth ?f granite ) |of sandstone ) ‘of slate & shale ; of limestone
Typicred solls  -| isas.s |7 Ya5abls | 4555 | 4.5~6.0% | 4.8~6.0
Yellowish red soils | 4 505 < 4.5~6.0 4.5~6.0 4.5~6.0 5.0~6.0
Young red soils 4.2~5.0 |7, 45%5:5 0| 4.5~5.5 . | 4.5~4.8 —

EAWERF, . TACPNERECRORENS, XTHEHTR, THEIW

m&wa*ﬁ%,ﬁm&%%&g,iﬁ%%ﬁﬁ%&%ﬁﬁﬁiﬁﬁﬁﬁﬁwﬁﬁ A
RECHY PH B, XESEARRTSERSHBRBEER.

L BB ESAERBROES, BERENELINT. EREERNSBEAET, £
KA AR TS, TEHEERRR, SHREARNE, ELUENREBRERT.
PHEN 4.5 ~6.0', KETE6.0 284, 5F— M8 RECIAE KB4 L0 B TRt
ﬂ%ﬁ@,ﬁmﬁm,mimﬁﬁi,amzﬁmwﬁm &ﬁ&ﬁﬁﬁﬁ%ﬁoﬁé§
%ﬁﬁ%ﬁﬂﬁ¢%lo28 '

By el BB Table 10-28. pH values of Yellow soils
" : & i Weathering products Weathering products | Weathering products Weathering products
j; 1 4 " of granite of slate & shale of sandstone of limestone
- Typic yellow soil - 5.0~5.5 . 5.0~5.8 . 4.5~5.5 . 5.0~6.0
' Young yellow soil 4.5~5.5 - T 4.5~6.0 4.5~5.5 5.5

(2) @, ERNRBERE, BESWLWEENE, SR BHER IR 170,08
me/100g 4, KT 357 . 81me/1008 1, K& HEH7ES. 5~6.6me/1008 L2 7], HiF 10-29
A, LA LRl R RERERR, SRR, BOBRE, XhX
%mﬁﬁi&wﬁmwwﬁEWH%ﬁﬁﬁ@%%E,UEREWQ%EEWE%Q%,
S0 4 pE (K —

ERR BRI KBS O AR, 1R R A0.87me/1008 1, BT 3k 10,9 me/
1008k, —fkLH7E3~6me/100g L2 [, FEHPLSEH, —REZHBEEINTHRER K
| BETHEE, AR zmmw%gﬁmﬁﬁ@gﬁ%, FERE REBAR (R0
"99)or .00t e ' TP T

i .oy
b vE © % e =

. 1 . T I o :
Quaternary ~ Weathering products Weathering products Weathering products Weathering products
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F#10-29 L. WINHZEHHERE (me/1008:E)

I EX L RS ® OB Sipt
* B R|zx=z®w |X|z®|X|z2z®|X |28 |X|x 4
gMeat 5.78 |4.83~6.73] — — 6.11 {4.56~8.15|- — — — —
EEERky | 5.06 [3.68~6.31] 4.31 [2.60~5.75] . — — 2.43 |1.27~4.09} 4.50 |3.13~5.85
R TERILY | 4.47 | 1.3~7.3 | 4.39 | 2.7~5.19] 5.31 |5.26~5.66| 3.74 |2.11~4.94| .21 |4.39~-8.03
ERES 5.37 [4.53~6.21| 7.32 |6.97~7.67| 5.7 — 7.25 | 5.0~10.9) — | - —
ARERLY 3.35 |2.73~4.41| 1.16 |0.08~2.23| — ‘— ]o.87 — == —
BOS % 1119 516 - ‘ 157 l 386 32

(3)4., HEREWHEAN . £RM, AW HERERSTERLFIE 10-30,
10-31, HETNW, 4. HELHEHERERN, BENEYARERkZ H pHE 8
Z BB, ﬁ&&i%ﬁﬁ@%kguii&%,%Wﬁﬁﬁwﬁmmﬁ%%ﬁ,ﬁﬁ&
BRI EEMNAER,

(4)2, BURENZERE, m§103wm§m miﬂ,ﬁﬁﬁﬁ&%@ﬁi
BEREZREATIRN, DRABHER L HEAL {ERBHT0.26~7.57me/1008
+ 20, KETEL~6.Tme/100g LT M, TARMEE" HaE, BOREIRS & &
m%i@ﬂ%@ﬁﬁiﬂ%&ﬁﬁHé@?ﬁﬁ%%,~ﬁﬂﬁ&&mwm%iuT1mﬁ
BI/NEN0.04me/100g ., T L, AR#iEAL" RAFEREA MK RZRE, —5HER R
HERII0% L, HITK8%, R, HEELBIME, ZHREAEZRERPE 5
BB 2 80, —C B A BTN 5.03% (0=10), BTk 18:5 %, FELHM
%E%¢,uﬁﬁﬁiﬁﬁﬁﬁﬁAwaﬁﬁﬁﬁ%%w%%,ﬁﬁ%*%ﬁmaﬁﬁ%
5, Hewwurao®, 0 . .

ﬁ%%imx&&AW@§£%$oGWJGmWN%iZH,ﬁ%%*?25~50
‘me/100g LMK, KM M A RE7E0. 5me/1008 1 I, ¥tk AL ZERHME
BT Ll — R EQ0 S Bk, BRI 1597%, ERBHKNEAER. FHCRLAR

Table 10-30. Acidity of Red soils

. Rif | REAE| pELT|PH | MR- | SREHT | i AR ZREAN)
(farnily) R | (em) | (Hi0)| (RC1) |(mef100gt) |(me/100g=k) |(me/100g£) |~ (%)

% | 0~8 | 45| 38 | 6729 | --0.85 |--5.870 |- 8723 -

. on quaternary y . ' . : B n
T et B | 8~50 | 4.4 | 3.5 9.9 | 0.877 8.872 191.09._
| so~100] 4.7 | 3.8 9.816 0.870 - 8.940 91.13
® | 2~24| 482 | 3.72 6.31 - 0.15 . 6.16 97.62
" ongranite 24~100| 5.00 | 3.84 4,69 0.07 4.62 | 98.51
¥ |100~150] 5.12 3.93 -6.14 0.04 6.10 . 99.35
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B+E IENOLEER
o, 'I'._ - egliae, i -v\ - (‘@é)
b omom | R RERE CPH | PH. | ZREE | ZBeHY |adar AR
B . .| #R ) (cm) | (H0) | (KCI) |(me/100g+)|(me/100g+)|(me/100g1)| ~ (%)
g B R . .
‘| o~28| 450 | 370 | - 453, ~0.22 4.31 94.92
on sandstone { 28~-83 4.-72 "3.69 ) 4:03 .A 0.15 B 3,88 ; 96.28
| 83~150] 4.84-| 3.69° | Tuies: | 0.1 “4.50 “96.15
& | 0~13 | 4.70 | 3.45 5.69. [, 058 | - 5.11 89.81
on plate /shale .:' ---| 13~105/--4.95 - _ 3.43 SOHT L. o] (g ‘..0.35._ 5.14 - |- -98.62
R’ |105~150| 5.12 | 3.84 3.38 ©0.12 3.26 96.45
% 0~9- | 4.92° | 3.92 4.41 0.17 4,24 96.15
' P96 a0 | st 506 | T 016 | T 4lg0 96.84
on limestone G “. o 7 5 @ - " ; < . ¥
‘.-‘ﬂ: 26~66 | ‘4.85° | 3.80 5.89 0.16 5.73° | 97.28
.| 66~150] 5.10 | 3.82 6.00 | 0.17 *.5.83 97.17
©o- | % | o~d6|-4.89 | 3.96 457 | 0.08 4.49 " 98.25
_ Yellowishred soils ™ f ... |.460104| 4.91 | 4.06 | . 3.67: -] -.0.13: 354 | 96.46
on granite - : 2 ;
- P |104~160| '5.01 | 3.98 | “3.200 7| 0.07 . 3.13 97.81
| o~6 | 662 | s.88 | 0.04. | 0.04 -0 0
m" W, g R ¥ T ’ cel e - v "_ i ’ s .
: So. | 6~52| 4.66 .|. 4.00 6.97 .0.24, 6.73 97.56
- Yellow red earth SN N : «’ c s
on sandstone A ﬁ - 52~106] 4.65 412 | _5.66. - 011 - 5.55 98.00
. 06~150 4.75 | 4.18 | " 4.90 015 | 4.7 96.94
‘ - 225 4,64 | 3.64 425 1.05 3.20 75.29
' " |2.s~s7| 450 | 3.47 5.19 ©0.31 4.88 194,03
Yellow red earth s - . (s e I TR, . .
on plate/shale 5 57TA117[° 4.59 3.35 3.76 10.31 ' 3.45 91.76
1=] .
117~150(. 4.87 | 3.55 3.10 0.19 2.91 93.87
| | o~15 | 5.18 | 4.78 0.08 -0.05.. 0.03 37.50
Yellow red earth v |15~29 | 560 - | 4.25 0.53 .. 0.07 © 0.46 86.79
on limestone ; ’ - ’
¢ f£" | 29~-100[- 5.10 4,20- |- ~0.79 0.08" 0.71° 89.87
_ ® | 0~28| 4.48 | 3.59 |  7.81 0.24 7.57 96.93
Young red soils on
quaternary red earth Y | 38T | 4.87 3.62 - 7.68 -0.09 7.57 98.83
¥ 2~3 4.70 4.07 2.12 0.32° 1.80 84.91
Young red soils on 3~16 | 4.60 3.69 * 5adl. 0.31 . 5.20 "97.93
plate/shale ' 5
- Bl | 16~35 | 4.72 | 3.63 3.15- 1 0.20 2.90 93.66
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R AR RO SN, RS R R T SR REKR MR, B
Rk, EREANBERRBEEELE, 2TEORAEREN, PEE6.5~T.52
5, EEBHETENE, PEEYERLERZHRERBIK, 20.237me/1008 1,

AREREIBERRASSRREL , FRNHEBRELR, EXhPERAHEY
WEBRERYE, M2 LEERERNAERREN, 1 pE £7.6~8.0 20, EMBE =
PR, iﬂ%ﬁ@&é%@ﬁ&'ﬁﬁ, %Eﬁiﬁﬂﬁii%}ﬁ, %E:I:i%”%ﬁw 14me/100gj: (%
10-35F1%10-36),." T R T P : 4

Table 10-35. pH values of purple soils

Soil subgroup Acidic purple soil .. 7 Neutral purple soil ST alglum purple: pal
: : :
Family Typic | Sandy _ " Typic | Sandy : Typlc Sandy
4.6~6.0 | . 44~6.0 | 6.5~7.57 | T 6.5~7.0 7 5~8 0 7.5~8.0

Table 10-36. Vertical distribution of soil acidity for purple soils

. Loc. | Depth | .. .. PH ., , Exch. Acidity . gych. H* | Exch. A3*" | Exch. AB*/
Soils : B exch. aC|d|ty
. «(em) - | (H,0) -{ (KCl) {(me[100g+ ) {(me/100gE) [(me/100g+) (%)
Typlc acidio g 0~12 46 3.90 6.04 0.06 5.98 . 99.00 .
purple soil g |12~60{ 4.8 | 3.95 | 6.8 | ..0.07. 6.81 | 99.00
s .
. o | 0~14| 49 | 3.7 7.54 0.20 7.34 97.35
o I . g v ' = )
Sandy acidic 3 | 14~s51| 4.4 3.7 7.13 0.15 ° 6.98 97.90
purple soil & o “ .
T | s51~80| 4.5° 3.7 8.12° 0.17 7.95 97.91
o | 06| 65 | 5. ©0.24
Sandy neutral S '
purple soil g 16":’60 6.6 5.5 0.84
® :
? | 60~100 6.7 5.8 3.46
Lﬂigaiﬂﬁﬁﬁ&

BLEHTHME, EREARESRUERBHBWER, FLEERETEHEAETREBE
B, LSS AGRCERN 18, KRBEETHREETEREY, MEFEFRAR
%, ﬁﬁM%TAE,ﬁTﬁiEﬁE&%ﬁﬁﬁE4H~Wﬁﬁi$§%%ﬁﬁiﬁf
BEXSERI—-ERENLE..
B3 1037, 10-38, .10- %Tm,ﬁgﬁﬁﬁﬁ%méi;%ﬂﬁmﬁﬁﬂﬁ
ﬁﬁ%iﬁﬁﬁ,—ﬁ%%%05Eﬁ '
ﬁ&,%%ﬂﬁﬁimﬁﬁﬁﬁgﬁﬂﬂﬁE%iﬁﬁ%ﬁi%%%ﬁ,Mwﬁﬁ%_
WLL oA BER LY R 4.02me/ 10081, #ERTHS8.7Tme/100gt, HE—FL
B Rﬁﬂﬂﬁiﬁ’ﬂt%éi%&ﬁﬁs&ﬁk?o 06~4, 75me/100g:!:ZT'] IR A L E
PEBL... . s
&ﬂi?i%ﬁ%@ﬁ&ﬁﬂ??ﬂl%ﬁﬁ?ﬁ&&ﬁﬁ?i%ﬂﬂﬁﬁ%i%%ﬁ



312

SHE THNOLEER

BT RRG, LT, 0~17.3m6/100g+2 ) T 11.31me/1002E,
BTSRRI, B, RN ST RREAT 7.3~

32.8me/100g -2 ] ,F1H15.48me/1008+, FHH LIAR.

AR, KEADE M

ARERE, BRARERK. BEFETENARETRREN B THRSRNRE, &
F‘ﬁﬁiﬁqﬁuwaﬁﬁﬁﬁ‘iﬁm%?ﬁiﬁﬁﬁ ) EERRRERR,
S EA L E T RERBIBREMFNEH, LERARTRENAIR, I‘H%%Kiﬁa”&

‘ }%

—flf’c&‘ 2ome/100gj:uJ:, %E&‘Iiﬁ Eome/loog:l:EE(%m -45) , -

Table 10-45. CEC of toplayers of red son|s yellow sonls and yellownsh brown soils

Parent material i =] * |Quat. red earth| Products of :Slate and shale Sandstone Lirestarnis
: = granite '
: s
“Las 8.9~21.4 | 8.9~10.7 e e | T.6~11.65 | 12.9~27.1¢ &
1-. Range of CEC (18) . (34) . : ) 6-2 15-5.;,3__ (6) (26) -g
Fed s &wa_'_ww~%ruxﬂ;%*m§- 8.74 15.69 © 2
Z. OgMat ()| . 1.63 | 241 - 2.55 - *2.57 2.04
1 . 1 9:5~10.2 | 8.6~12.1 10~16.8 | 11.0~18.5
| (46) as)y” | as) (20)
Yelowsn — 12.8 113 13,64 13.63
- 2.02 3.44 3.28 2.86
1 8.9~13.8 |~ 9.45~12.6 7.0~15.6 | 10.19~17.3 —
Young red soils 2 10.84 - s - 10.92 12.92 -
3 e " 2.80 2.95 2.99 ' 1.47
. 4 _ 7.3~19.6 .| 11.2~32.8 | 9.2~19.3 | 9.4~22.8
: - Q9) (24) (5) (12)
Yellow soils .2 — 12,99 | 17.96 © | - 15.56 14,42
2 — 3.77 3.59 3.64 2.75
» 6.65~15.55 | 15.25~19.48 3 7.3~12.7
1 - (7) G (4)
Young yellow soils ° — 13.9 18.4 — 10.40 -
3 — a— — — —
42 _ 9'%;Z§7'43 : 15.?;;%6103 13.4923%9.99 13 BB, i
Dark yellowish - ; . . 4 .
brown soils — 13.88 21.86 19.51 15.90
3 - 6.3 | . s5.65 5.28 —
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" Table 10-47. The CEC of cultivated limestone soil and purple soils (me/1009)

" soil type ‘ .  Cultivated black | Cultivated reddish| Cultivated leached | Cultiv. yellowish | Cultivated acidic
é limestone soil limestone soil limestone soil limestone soil purple soils
.  18.6~39.2 16.8~19.9 15.1~19.0 13.6~17.3 15~24.17
Ranges average . . L :
- 26.85 . -1 - 17.97 18.55 15.45 - - 19.59
Cultivated acidic Cultiv. neutral Cultiv, neutral Cultiv. calcium . Cultiv. calcium
sandy purple soils| purple soils - sandy purple soils | purple soils '|" Sandy purple soils
6.1~13.7 7.5713.2 - 12.4~16.2 14,29~-29.35 12.47~22.92
9.8. 10.22 14.40 - 17.54 17.16
(M) RBEWEBFIIBE

KT L EHREELHKHHEUEEXT MR Eﬂ:mﬁ MERE IR, KAELEA
,Aﬁﬁ—ﬁﬁ%?ﬂi,ﬁﬂm%ﬁﬁi,ﬁﬁmﬁ%ﬁﬁﬁﬁﬁﬁ?ﬁi WHE_KRL -
BN E, REAEIHERHEEFRREST 5.0~23.9me/1008 127, FH4
J714.12me/1008 1, HFUAKERUN XAFTHKRRRER, DERAYEZFTHE B Y
RHMRDREK. *'&ﬂﬁ%ﬁ?ﬁﬁié@ HETFRHERR, Z4hT6.6~23.42me/1008
Lz iE, HPRUEERREEERRERR, F5 510 18.88me/100g £.718. 256me/1008
Sy K%Slﬁﬂmzlé 6me/100g LA A, 59%7&%&:1:8’3]2%&%%, ?X%%%M%im%%s‘éﬁﬁ
KEWET AR E T KR (E10-48), 3

MR R R AT IR AR E L, B THEENZE, ﬁE§MEmg5E%,%%W

FM%NW%%@%,ﬁ%#mﬁimm%%ﬁﬁgwuﬁE%?
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ARKMYERTWEREETFOHRE ., ARMBEMAE L HEEF—EHNER,
BERE, . RN BB ARERE, AREHEE RS,

1. 408, SRR RESNTRESE -

(1), HPHTHRERERA . CEEREREERRE. SEBEFRERE, &
SR MERE, REMMERE. EHoRIEEENE, SRETEEINLESREHET
FEERNELE, METRSRNLCEES, ZHTF0.7~6.4me/100g+ 2 [, - HF80%
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Table 10-50. Exchangeable bases of Red soils, Yellow soils and Dark yellowish brown soils

Lt JjI o ;= CEG : .BECV Exchangeable . Ca?t Exchangeable.Mg"" -Exchangeable K7 Exchangeable Nat : Base .
- - # : s = : : = . satur. |
A NG = Family 2 P : ‘, & 5 |o BEC & @ [ofBEC & @ |ofBEC | & g | ofBEC A
Subgroup N\ : - |(me/100g+) |(me[100g+) |(me/100g+) | (%) |(me/10cgt)| (%) |(mefiocgt)| (%) |(mef1ocgt)| (%) | (%) .
S Ve 14.71 . 42 ¢ 1.96 | 59.57 1.00 30.40 0.24 7.9 0.09 2.74 | 22.37
Q. red earth //— 10.25 2.00 0.78 39.00 |  0.62 31.60 0.36 18.00 0.24 12.00 | 19.51 -
: " Granite T ’ R oo ) ) -
Red soils on . Slate and shale ——| 9.11 1.44 0.73 R 50.69 0.29 g 20.1.4 0.20 13.89 0.22 15.28 15.81
dandsione — | 1.2t 1.08 . | “0.43 | 39.51 0.3¢ | 31.48 0.17 | 15.74 0.14 | 12.96 | 9.63
P ‘ . g * A ’
>~ 1135 | - 2.83 -1.68 59.36 0.76 . | 26.97 | . 0.24 8.48 0.14 4.95 | 25.15
« ses o1 12,85 1.99 1.18 | 59.30 | . 0.37 .| 18.59, 0.23 11.56 0.21 10.55 | 15.49 .
Granite : ' ; . A ' ¥ , ’
T  Slate and shale——  10.85" ©.0.89 .0.41 46.07 | -'"0.185 [20.79 | 0.16 | 18.54 0.13 | 14.61 | 8.4)
: Sandst 4 ) ST ; 3 E
fed soils on | Frrectone 088 1.755. 0.77 .[43.87 | 0.51 [ 29.06 0.17 9.69 0.29 " |16.52 |13.97"
: \ A ' . a .. R o i g R ) ; oL .
] . T 11,50, - |6 15.670 .| 12,577 [ 80.22 [ ' 2.86.  [18.25 0.19 @ | 1.21 0.05 0.32 | 99.18-
. Q. red earth — 210,77 . | . 1.015 0.56 | 55.17 :0.08 | 7.88 0.19 - | 18.72 0.195 |19.21 | 9.42.
Young red soils S : : ) x 2 . z il ' L . ; ; p
andstone - T o . . 3 v 6, B . K 5
L o = +14,28% |. 0.81% g o ® 0.46 56.58 |- 0.35 . | 43.05 ©0.003 0.37 | 7.18
SO I . 11.02° |" 3.20- | 2,04 |62.01 | 0.67 " |20.36 0.30 . | 9.12 | -0.28 8.51 |29.85 -
= " Granite o 5 i o o . 3 S . S ,
il il 6 Slate and shale —  12.68 - '2.94 1.87 63.61 70.55 ¢ {18.71 0.32 . [10.88 | - 0.20 6.80 | 23.19.
* Sandstone —___| * 7 ) . T ' a . L : o
.Umestone\ 17.70 2.61 d 1.18 45.34 0.79  130.27 0.42 16.09 .0.22 8.43 | 14.74
= w , 10.40 | 6.91 4.49 | 64.99 LI 25.04 0.34 4.92 0.35 5.07 | 66.44
Young yellow _: Slate and shale 17.05 ©1.16 0.48 |41.38 | '0.38 | 32.76: 0.20 17.24 0.10 8.62 | 6.8
saijs an Granite e | 1558 1.4 0.65. 37.36 0.69 : |.39.66 - 0.32 18.39 | . 0.08 4.60 | 11.20
Bar yaifouish | Grante ———] 17.53 ~1.50 0.49 33.05 0.49 32.31 0.37 24.07 0.15 9.61 | 8.55
brown soils on Slate and shale -—— * 19 g6 5.15-° | . 3.96 .|76.89° | . 0.71 13.79 0.32 - 6.21 0.16 3.11 | 26.20
Sandstone . — . R Sk % : o :
T~ " 23.46 17.41 4,28 57.76 .| -1.74 24.09 0.78 - | 10,57 0.56 7.53 | 31.59 .
Mountain meadow | Sandstone ————  52.08 169 . [* 1.20 [71.42 0 0 0.40 23.56 -|  0.09 5.18 | 3.25°
soils on sGmnjte —~| 52.08 ~72.96 | i 1.45 | 48.99 0.32 - 10.81 | 0.49 16.55 | . 0.70 23.65 | 5.68.
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A Table 10-51. Exchangeable bases of limestone soils ar;d purple soils
b} CEC | BEC Exch. Ca®* Exch. Mg?* Exch. K* Exch. Na* Base
' ' _ e satur.
B Famiy | (mej | (me/ E R (B/Eg; 2 Bl B Coor ZET A oo o
B me me/- | BEC) me BEC)’| (e
)Ub_QFOL.JP 100g1)| 100gt) 100g+) 100g+) 100g+) ) 1008 BEC) | (%)
reddish . : S—_— .
Reddish lin".nestone 14.,26 8.57' 4.81 |56.13 | . 2.43 |28.35 1.13 [13.19 | 0.20 . 2.33 |60.10
limestone | SIS . . 7 N K
soils '|leached Sl % & o B WL T S : '
limestone | 14.90 10.50 9.96 |94.86 0 0 0.32- | 3.05| 0.22 | 2.1 [70.47 -
e soils S L SU. I By : ] e e s s . :
Yellowish | yellowish b .
limestone ', limestone 12.60. | 10.80 8.43 |78.06 | 1.73 |16.02 | 0.26 | 2.41| 0.38 | 3.52 |85.71
soils | soils g . _
o acidic B . ' : ;
Acidic purple 12.18 0.35: 0 0 T 0- 0. 0.13 (37.14 | 0.22 -|62.86°| 2.8
purple e . . N ISP VNPT SR ’ :

' soils acidic : ) . ‘ : - S
sandly 10.42 | 2.84 1.93 |67.96 |. 0.43 '|15.14 | 0.31 |10.92| 0.17 | 5.99 {27.26
purple : ? _ . )

Neutral sandy | F11 - S : e 2 1.
pu'rple ‘| neutral | 12.48 7.25; 5.65 |77.94 | 1.41 -|19.45 0.102 | 1.41 | 0.087 | 1.2 {58.05
éOIIIS' | purple_| : OO T T A1 S #

acum . f'sandy | 19 g0 | 12,49 | 11,48 |91.91) 0.82 |6.57 | 0.15 |1.20| 0.04 | 0.22 |97.58
purple | caleium i . . .
soils _purple J . )

- soils 5 ) l
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Table 16 6. Erosmn reS|stance of soils with different mechanical composition

' on . (mm, %) | - |
Mechanical composition ' ¢ y 70 sand + silt Eonfien
Soil type Hor. clay istance
0.25~ | 0.05~ | 0.01~ | 0.005~ resls
1~0.25 1 ™470s 0.01 | 0.005 0.001 | <0-001 ) ...
Red soils on A-| 500 | 165 | 2017 | 1245 | 1579 | 2943 | 1.01 N
L A | 29.23 | 17.11 13.88 7.27 11.75 20.76 .| 2.07 |- high
g. red earth P o =l s . . i o " F
granite | A 36.77. 15.80 17.11,.| 7.15 8.64 14,53 3.31 |- very low
granite : ' ' , " moderate high
slate & shale~ = A 11.65 |..20.29 18. 64 11.32 =} 17.52 - 20.60 1.62 - moderate high
sandstone Rl 7 high
. limestone A | 14.30 | 19.17 | 19.57 10.44 14,37 22,15 | 1.73 o
N al sEt | s 18.75° | 11,19 | 15.89 | 26.52 "| 1.35 | -
il 1 el an A | 3139 | 21.03 | 16.02- | s5.77 9.60 | 16.19 | 2.87 |~
* granite // A | 1226 | 21.63 | 19.23 11.61 | 17.67 17.60 188 = modersis ,ov“v'
slate & shale . . b
sandstone —| A | 14.33 23.32 | 20.47 10.21 | 15.22 - | 16.45 2,15 |— Vs
limestone - ' 9
- ~ A 6.48 | 19.14 23.00 11.29 17.04 23.05 1.49 |~
Young red soils on / A 41, 62: 23.14 12,51 1 4.80 ‘. ?5.86 11.07 4."57‘ \

" granite wl of as Y8 g ’ T » very low
‘glate:&smle/ fA .15.42- 2;.33. 18.97 19.75 18.12 15.41 1.9§ e i
tsandstone — A | 17.95 ‘| 21.02 22,51 10.51 13.32 14. 69 2,57 |— low
q. red earth o : . —_ . » high

Al 42| 6.17 24.86 | 13.08 | 22.36 27.12 1.02 |©
Yellow soils on - y A |35 | 2257 | 1599 | 6.38 | 9.09 | 13.55 3:24
) granite i S . ' ) very low
St B chaty =] A | 34,84 20.20 | .20.19 11.81 16.98 16.54 ol SR

psandstone 1A | 4499 | 25.86 | 20.4¢ 9.92, | '14.89 17.36 2.12 = o

limestone | . : high

A 9.43 14.30 22.47 14.59 18,09 19.68 1.58 |-

Young vellow soils on/ A 44.86 20.28 11.42 6.38 7.90 9.16 4.86 N -
granite : ; . o o very low

. slate &shale — A | 16.59 18.60 19.13 11.73 16.77 17.18 1.94 |- moderate low

sandstone i ’ . low

™ A 15.17 26.41 17.49 10.67 16.61 13.65 2.30 ¢

Dark yellowish brown soils on | - A | 33,99 | 22.93 | 15.66 6.31 10.35 | 12.76 | 3.32 \
granite A 15. 16 24.85 20.94 -10.79 15.58 12.68 3.53 very low
slate & shale — ' ' > low

‘sandstone | A 17.20 25.28 18.99 9.95 13.28 15.30 2.49 |- low

. limestone i i ' - moderate high

" ™~ A 7.63 | 16.11 | 27.80 | 12.23 | 18.03 | 18.2 . | "1.76 |

EIRY o) o Al 665 | 2332 | 1864 | 12.02 | 16.52 | 22.85 | .54 | m
MEBERRL AL 897 126,60 | 17.78 | 10.37 | 15.37 2091 | 1.75 | %%
BeRER+: A | 1041 | T2emt 20000 | 1135 | 15,10 | 1834 1.9 | ®#@
 REFERE Al ro w22 |22 |2 | s | st | i | wm
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Table 16 6. Erosmn resnstance of soils with different mechanical composition

e o

. . Mechanical composition - (mm, %) ' sandtsit]  Erosion
(o] e or. "
P tn0.25 | 025~ | 0.05~ | 0.0t~ | 0.005~ | o oo |7 residlanze
L 0.05 0.01 0.C05 0.001 :
Red soils on A-| 500 | 165 | 2017 | 1245 | 15.79 | 29.43 | 101 \
— A | 2923 | 17.11 | 13.88 7.27 11.75 | 20.76 .| 2.07 | high
q.redearth A i | v a3 : . . . N (oW
granite A | 36.77. | 15.80 v B N O B 8.64 | 14.53 3.31 |—= very low
granite ot B ) .|, moderate high
slate &shale~ A | 11,65 |.20.29 18.64 11.32 17.52 . | 20.60 1.62 [~ moderate high
sandstone . : L high
. limestone Y A 14.30 | 19.17. 19.57 10.44 14.37 22,15 | 1.73 /
N A sea | 2st | w75 | 101 15.89 | 26.52 7| 1.35 | -
Yellowish 6d soils on A | 3139 | 2103 | 16.02- | s5.77 9.60 | 16.19 | 2.87 |~
romnite 1A V06 Lates | 1903 | 116t 17.67 | 17.60 | 1.83 |~ roderate i
slate & shale =] - ) ' , low
sandstone —— A | 14.33 | 23.32 ‘| 20.47 10.21 15.22 - | 16.45 2.15 |- high
limestone g
- et 6.48 | 19.14 23.00 11.29 17.04 23.05 1.49 7
Young red sois on / A | 46 | 2314 | 1251 | 4.80 | 686 | 1107 4:57 \
ranite | o1 13 18 o : 5 1. very low
gate&shale/ ,".5* | 15.42~ 2133 | 18.97 10_.75 18.12 15.41 1.9§ b e e
tsandstone — A | 17.95 ‘| 21.02 | 22.51 10.51 13.32 | -14.69 2.57 |— low
q. red earth el o - ;5 ] . ot high
Al .42 |- 6.17 | 24.86 | 13.08 22.36 | 27.12 1.02 |~
Yellow soils on y A 3152 {2257 | 1599 | 638 | 9.09 | 13.55 | 3.0
granite ) . s . very low
date & shale — A | 14.3¢° | 2020 |.20.19 | e 16.98 16.54 198 L oderate low
psandstone A | 4y 94 | 2586 | 20.46 9.92. | '14.89 17.36 245 L= low
limestone o] g . . high
A 9.43 | 14.30 | 22.47 14.59 18,09 19.68 1.58 |-
Young vellow soils on _f A | 44.86 | 20.28 | 11.42 6.38 7.90 9.16 4.86 | -
granite : : ) = S very low
. slate & shale —| A 16.59 18.60 19.13 11.73 16.77 17.18 1.94 |— moderate low
sandstone ) ' low
™ A 1517 | 26.41 | 17.49 10.67 16.61 13.65 2.30
Dark yellowish brown soils on | . A -33.99 22,93 15.66 6.3i 10.35 12.76 3.32 \ -
granite A | 15,16 | 24.8 20.94 | -10.79 15.58 12.68 3. very low
slate & shale — ' . 455 : B K low
'sandstone | A 17.20 25.28 18.99 9.95 13.28 15.30 2.49 |- low
. limestone : ) - moderate high
G ~ a 7.63 | 16.11 | 27.80 | 12.23 | 18.03 | 18.2 1.76 © -
aeRKt Al 665 | 2332 | 18.64 | 12.02 | 16.52 | 22.85 | 1.54 | @
WRE L Al 897 | 2660 | 1778 | 1037 | 1537 | 2091 | 1.75 | 2@
ReRR: A L1041 24 2000 | T11ss | 1500 | 8.3 199 | &8
 REERE Al rmo w2z |22t | 1277 | 174 | s | 177 | wa
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