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SOIL SURVEY OF PAN-YU DISTRICT
KWANGTUNG, CHINA.
BY

T. Y. TaxG

INTRODUCTION

The Soil Survey was established in October, 1930 under
the Bureau of Agriculture and Forestry, Department of
Reconstruction, Kwangtung Provineial Government with the
aim of studying the soil in the province systematically for the
improvement of the agricultural industry. Besides provincial
appropiation, the survey is subsidised by the former Canton
Agricultural Products Inspection Bureau, later reorganized into
the Bureau of Inspection and Testing of Commercial Com-
modities of the Ministry of Industry, Central Government.
The work is ecarried on in cooperation with the College
of Agriculture and the Geological Survey of Kwangtung and
Kwangsi of the Sun Yatsen University. Since the area of
this province is so great, and agricultural conditions and
communication facilities vary greatly from place to place, it is
necessary to divide the work into several steps in order fo
meet the requirements of the situation. The procedure is
divided into three stages as follows: (1) Detail soil survey, (2)
Preliminary survey or soil recomsonnance, and (3) Rough
survey of important soil series and types of the province. The

1



2 SOIL SURVEY OF PAN-YU DISTRICT

detail survey is conducted for those districts in which agricul-
tural industry is well developed and communication facilities
are adequate, using 1:50,000 map as a bage. The preliminary
survey is designed for districts where agricultural industry is
not 8o well developed and communication facilitiess are poor,
using 1:100,000 map as a base. The survey of important soil
geries and types will be conducted with the object of helping
the future survey of different districts and obtaining rough
data on main soil group conditions of the province, using
1:500,000 map as a bass. The plan for the first year i3 to
carry out the detail survey of the Pan Yu and Nam Hai
Districts. The fiell work of Pan Yu District was started
last November and lasted three mouths. It was conducted by
two parties formed of the whole technical staff of the organiza-
tion.  The laboratory work lasted for about five months.  The
methods of survey and laboratory investigations were publish-

ed in a special issue of the Division.

GENERAL DESCRIPTION OF THE AREA.

Location: Pan Yu District is situated in the south central
part of Kwangtung Province, between 22° 46" to 23° 32" N.
lat. and 113° 9’ t0113° 37 E.long. It is one of the most im-
portant and prosperous district of the province agriculburally
speaking. Canton City, the capitol of the province, is located
partly in this district.

The district comprises an area of 1940.87 square kilome-
ters (or 749 square miles approximately). and has a population
of about 810,000, of which 54 per cent are farmers. It is
considered to be a densely populated area, and agriculture is
comparalively well developed on account of good facilities for

communication and transportation.
Topography: North of the Canton-Kowloon Railway,

the land gradually rises towards the north-east with hills and
mountains attaining a height of over 500 msters. The highest
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peaks are Mao-fung-shan (B&FZ& 1), 541 meters, in the north-
east; Pu-pai-chang, (BENE). 442 meters, in the north; and
Pe-yun-shan or White Cloud Mountain (B EI), 364 meters,
north-east of Canton City. South of Canton-Kowloon Railway,
the elevation gradually diminishes towards the south to nearly
sea level, although there are hills, mostly below 100 meters,
scattered in the delta plain. This southern portion of the
district is a part of the Canton Delta. In the western part
along the Canton-Hankow Railway, the land is rather flat,
being mostly of alluvial deposit or valley kottom deposits in
nature.

Geology: According to a recent report on the geology of
Canton and its Viciﬁity, by the Geological Survey of Kwangbung
and Kwangsi Provinces, the oldest formation of the area begins
with the Permian consisting of two series of rocks namely
(1) Shuikou Series (ZKH3R) and (2) Shiuping Series (/hEFR).
The Shuikow Series is made up of red clay, shale, quartzite
breccia, quartzite sandstone with gray shale, The Shiuping
Series is made up of black shale, clays and sandstone. The
younger formation regarded as cretaceous is the so-called Red
Bed Series whichis made up of basal red beds chiefly quartzite
breccia, conglomerate, clay shale and sandstone. In
between the old and young formations and following the
younger formation there are two periods of igneous
intrusions, chiefly of fluidal and massive granities with
some dykes of quartz, quartz porphyry, pegmatite and
rhyolite.

The northern section of the district, especially the central
and northeastern parts are mostly of granite formations with
gome outeropping of Shuikow and Shiuping formations, while
in the south, besides the granite and Shiuping Series, Red
Beds are better preserved, forming rolling hills.  Rocks of all
formations in general are deeply weathered, except in some
parts, the quartzite and granite are discovered in the higher
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elevations forming the peak of some mountains, or lying on
the slope partly weathered.

Water Courses and their Utilization:— The Chukiang or
Poarl River, flowing through the central part of the district,
is considered to be the most important water course to which
all s‘reams in the northern section ave either directly or
indirectly connected. It spreads out into many trunks below
the City of Canton, and flows ous into South Ssa through Boca
Tigris.  Among the important contributaries of Chukiang in
the district, two may be mentioned: namely ILiu-chi Stream
(KBEF) and Huang-tung Stream (F{IHIZK).  These two
streams coming from the north and from the northeast re-
spectively are navigable within the distric’. Pearl River and
all its contributaries are highly utilized for irrjgation and
transportion.

Roads Transportation:—  Besides Canton-Kowloon and
Canton-Hankow Railways and Lo-kang Light Track, there
are many highwaysor motor roads recently built for trans-
portation. The agricultural industries may be further devel-
oped and improved by modern conveniences.

Climatic Conditions:— According to a summarized re-
port for a period of 15 years (1916-1930) from the Weather
Division of the College of Agriculture, Sun Yatsen University,
Canton, the average temperature is 22.9° C.{or the period;
the lowest temperature always oceurred in the moath of
January, the average minimum being 9.06° C.: the highest
temperature occurred in the month of August, the average
maximum being 24,95° C. Temperature as low as freezing
point seldom obtains, and frost may come several times In &
year, but the period is short. Winter erops are scarcely damaged
by frost.

Ou account of the bordering sea coast, the humidity is
generally high from March to August, being above 80 per cent,
while the remainder of the year ranges generally above 70 per
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cent.’
The annual precipitation ranges between 1100 to 2600

mm., the averageis a little over 1600 mm.  Precipitation
mostly occurs from February to September. More than half
of the annual precipitation falls in the smnmer montlis.

The atmospheric pressure ranges between 753-767 mm,
and the average mean is 761 mm. The lowest pressure is
always observed in August and typhons generally occur in
that month. The destructive effect of typhon is very flerce
for crops; losses amounting to millions of dollars in crops are

not inrefquent.

GENERAL DESCRIPTION OF SOILS

All hilly and mountainous soils are of primary and rvesi-
dual in nature, and belongs to Lateritic Soils. The colors of
sails vary from purple red to reddish yellow or yellowish white.
In addition, there are some black or dark brown scils. The
purple red soils are mostly formed from the weathering of red
beds, those of reddish yellow from igneous rocks, those of yellowish
white from quartzitic and clay shales, while those of black
or dark brown from black shale, which may contain some coal
or coal-like matberials.

On account of thorough weathering and severe erosion,
or human activities, it is very difficult to find primary soils
with normal prcfile that is well preserved. The surface soil
is generally coarser than thesubsoil. The weatheiing in most
places goes as deep as below five meters, on account of heavy
rain fall and warm climatic conditions. The natural drain-
age of the residusl soil is generally very good. In the sub-
soil or B horizon one often finds accumulation of ircn and
aluminum oxides oceurring in spots or streaks. Induration of
these oxides are generally exposed in badly eroded soils; for
example, the granitic soils in the College Farm of the Col-

lege of Agriculture, Sun Yatsen University, near Shih-pai.
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(AR These indurations from streaks varying in dimensions
up to several meters long; once broken it forms nubts varying
from the size of a pea to as big as an egg. These badly
eroded soils may be regarded as aged (or degenerated) soils.
Bad erosion is caused mainly by deforestation and heavy
precipitation.

The well developed soils in this region generally has a
surface soil, A horizon, not over 20 cm. in depth, while sub-
soil or B horizon is generally very thick, and C horizon the
parent material or rocks often appearing below five meter;
but in some places the C horizon comes within one meter,
for instance, the soil from red bed near Shih-pai and that

from granite in Pe-yun-shan or Whits Cloud Mountain near

Niu-ku-tou (4+#%9H)

All the low land soils in this region are of secondary and
alluvial nature. They are comparatively young in formation
and have not developed a perfect prefile. They occur mostly
in the Canton Delta portion, in the western part of the district
and in the valleys. The drainage in the Canton Delta is
generally poor, and if not properly protected by dykes, flood may
often happan. The drainags of the valley bottom soil is better.
The river deposit is generally deeper than those in the valley
bottom. The former usually has a depth of two meters, while
the latber often less than one meter. But depth varies from a
fevr centimeters upwards.

All soils so far mapped in this destrict may be grouped
and classified as {follows:

(1) Canton Series—This series of soil is derived from
weabhering of red beds. It is well developed around Canton,
henece it is so named. Three types of soils are found, namely:
sandy loam, gravelly loam, and medium sandy soil. Among
‘thiem the sandy loam is the most extensive type while the other
two types oceur in comparative smaller areas. These three

types occupy an area of 247,300 ares or 1.27 per cent of the
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total land area of the district.

(2) Lokang Series—This series of soils is derived from’
igneous rocks. It is well developed around Lokang (FEIM),
in the central eastern part of the district, so the series is
named after the place. Soils so far found may be classified
into five types, namely: sandy loam, coarsesandy soil, gravelly
loam, fine sandy soil, and medium sandy soil. Among these,
the sandy loam is the most extensive type. This series of
oils occupies an area of 4,605,600 ares or 23.75 per cent of
sthe total land area of the district.

(3) OChungtsun Series—This series of soils is derived
from rocks of Shuikou formation. It is well developed near
Chungtsur (#8#4F) in the south western part of the district;
80 it is named. Two types of soils are found, namely: sandy
loam and gravelly loam. The sandy loam is more extensive
and better developed. This series of soils cccupies an avea of
584,400 ares or 3.01 per cent of the tobtal land area of the
district. )

(4) Shiuping Series—This series of soils is derived from
the rocks of Shiuping formalion; so it is named. Two types
of soils are distinguished, namely: fine sandy loam and clay
loam. They comprise a ccmparatively small area amounting
to 98,500 ares or 0.51 per cent of the total land avea of the
distriet.

(5) Chukiang or Pearl River Series—This series of soils,
generally recognized to be very important agriculturally, is
derived from alluvial deposits of Chukiang and its tributaries.
Tt was first observed along the Chukiang; so it is named. There
are eight types of soils so far distinguished, namely: loam, silt
loam, sandy loam, clay loam, fine sandy loam, coarse sandy
soil, gravelly loam, and medium sundy soil. The first five
types occupy large areas. This series of soils comprises an
area of 7,726,600 ares or 39.81 per cent of the total land area
of the district.
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" (6) Kiangtsun Series—This series of soils is derived
mainly from materials washed down from hills and mountains
near-by by surface run-off and partly mingled with the subsidence
from the flood of Liu-chi Stream or Huang-tung Stream-
This series of soils is found around Kiangtsun (JLH}), a station
on the Canton-Hankow Railway, hence it is named. Four
types of soils are found, namely: sandy loam, fine sandy
loam, clay loam, and loam- The first two types occupy a
comparative large area. This series of soils occupies an avea
of 2,823,500 ares or 14.55 per cent of the total land area of
the district.

(7) Shihpai Series—This series of soils was first obser-
ved near the Shihpai (or Shekpai) Station of the Canton-
Kowloon Railway about & kilometer east of Canton Ciby; so it
is pamed. It is a valley bottom soil and the soil material is
derived from the neighboring hills mostly or red beds, quartzites,
gray shale, and granites. Three types of soils have so far
been distinguished, namely: ﬁne sandy lomm, sandy loam,
and loam. Of these three types the fine sandy loam is the
most extensive. This series of soils occupies an area of 374,
700 ares or 193 per cent of the total land area of the
district.

(8) Lungyen-tung Series—This series is alco of valley
bottom soils, and the washing down materials are entirely de-
rived form hills and mountains of igneous rock chiefly granites.
It is well developed within the valley of Lungyen-tung (ZEHR
I ): soitis named. Two types of soils are distinguished so
far, namely: the sandy loam and coarse sandy soil, The former
type is more extensive.  This series of soils occupies an area of
9,510,200 ares or 12,94 per cent of the total land area of the
district.

(9) Fuling Series—This series is also of valley botlom
soil. derived from materials washed down from the neighboring

hills of Shiuping formation. Only one type of scil, fine sandy



in nature occurs.
0.79 per cent of the total land area of the district.
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loam, has been observed so far. It occupies an area of 210,600
ares or 1.08 per cent of the total land area of the district.

In addition to the above, stony land in which there are

rocks of Shuikou or Shiuping formation, red beds, or igneous

This stony area amounts to 152,600 ares or

The different soil types and their areas may be tabulated

ag follows:

Table 1

Name of soil type

Area in ares

Percentage of
total land areal

of district
Canton sandy loam 237,600 1.22
Canton gravelly loam 7,100 .04
Canton medium sandy soil 2,600 01
Lokang sandy loam 4,565,600 23.53
Lokang gravelly loam 12,100 .06
Lokang coarse sandy soil 9,300 .05
Lokang fine sandy loam 3,400 .02
Lokang medium saundy soil 15,200 .08
Chungtsun sandy loam 578,900 2.98
Chungtsun gravelly loam 5,900 .03
Shiuping fine sandy loam 90,900 47
Shiuping clay loam 7,600 .04
Chukiang loam 2,692,200 13.87
Chukiang silt loam 3,305,000 17.03
Chukiang clay loam 479,400 2.47
Chukiang sandy loam 904,300 4.66
Chukiang fine sandy loam 284,000 1.46
Chukiang gravelly loam 5,400 .03
Chukiang coarse sandy soil 53,600 .28
Chukiang medium sandy soil 2,700 .01
Kiangtsun sandy loam 1,489,500 7.67
Kiangtsun fine sandy loam 900,100 4.64
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Kiangbsun clay loam ) 360,500 1.86
Kiangtsun loam 73,400 .38
Shihpai fine sandy loam 363,200 1.87
Shihpai sandy loam 7,600 ’ 04
Shibpai loam 4,000 .02
Lungyen-tung sandy loam 2,331,800 12.02
Lungyen-tung coarse sandy soil 178,600 .92
Fuling fine sandy loam 210,600 1.08

DESCRIPTION OF DIFFERENT SOIL TYPES

The characteristics of the different types of soils and
their general agricultural conditions are described below :

(1) Canton sandy loam—This type of soil is derived
from weathering of sandstone shale or conglomerate of the
red bed formations, and is distributed around Canton. In fact,
Canton Cibty partly rests upon this type of soil. In addition,
it occurs at Shihpai and Ta-wu-kang (K EH) near Sha-
wan (9f#). The color is purple red when moisten and
changes to a lighter coler upondrying. The color of the sur-
face soil subsoil and the parent material (A,B,C horizons) isvery
similar through ous, andis very difficult to distinguish. IHHow-
ever, the structure of different stratum is different. The sur-
face soil has a somewhat granular structure, while in the subsoil
the granular testure becomes less proncunced and has a
tendency of becoming puddled. This is due perhaps to the con-
centration of leached down colloidal materials. The surface
soil, or A horizon, variesin depth from a few centimeters to 20
cenlimebers and the depth of subsoil or B horizon generally
reaches one or more mebers below. For this reason, the
parent material or C horizon is seldom exposed except near the
out-cropping of the stony land, in the deep cut of motor high-
way or railway. The surface of the land is generally covered

with some fragments o gravels of the parent rocks. In the




GENERAL DESCRIPTION SOILS 11

virgin condition. the structure of the surface soil seems to be
compact, but after cultivation, it becomes quite porous and has
a good grannlar structure. But the texture of the subsurface
soil and subsoil is generally from sandy loam to loam, the
granular structure becomes less and may even becomes
puddled. This is due to the translocation of fine particles
of silt and clay. Therefore the permeability - of the surface
soil is always better than the sub-stratum. It is fortunately,
however, that the land has gentle slope and the surface drainage
is generally good.  Krosion is not excessive. The water table
is generally two meters or more below the surface. The
nitrogen, phosphorus, and organic matter contents are low,
while the amount of potassium is fair. The soil has acid
veaction, and the lime requirement varies from 40 to 60
kilograms per are.

( 2) Canton gravelly loam and (8) medium sandy
soil—Gravelly loam is discovered in Tsing-lo-chang GERIE)
near Sha-wan (W), Itis formed mostly from the wea-
thering of shale and sandstone of red beds. The surface soil
is gonerally covered with fragments or debritus of rocks. The
topography of the land is rather steep, and erosion is very
great, the land is almost entirely barren. The color of the
soil is deep purple red and the organic content is very low.
The subsoil is also of gravelly loam in nature, while the other
characterisbics are similar to those of sandy loam of this series.

The medium sandy soil is observed in Huang-hua-kang
(FEIEM) north east of Canton City and Hu-lu-kang
(Hi/& M) near Shih-pai, and the area is not large. This type
of soil is also formed mostly from the sandstone and shale of
the red beds. The subsoil is of sandy loam to loam. Its
characteristics are similar to those of sandy loam except the
percentage of sands is higher in the surface soil.

The mechanical analyses (table 9A) of these three types
of goils show that the silt and clay contents increase down-
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wards from surface to subsoil. This obviously means the
translocation of fine particles from A to B horizons.

The chemical analyses (Table 2B) show thatb these soils
are poor in nitrogen, pobassium, and organic matter.  Should
this land be utilized in the fubture, proper management for
increasing these constituents deserves special attention. The
natural growth of plants on this land is generally a thin cover
of weeds or grasses, and the growth is poor. In some spots
there are native pines which grow well. The surface slope of
the sandy loam and medium sandy soil area is generally very
gentle and the land could be easily ufilized for agricultural
purposes. But the topography of gravelly loam area is gener-
ally steep, and the land is only good for relorestation. Native
pine, eucalyptus, and various species of leguminous trees may
be selected for reforestation. The sandy loam and medium
sandy soil areas may be used {or orchards to some extent, and
attention must be ecalled to the restoration of adequate amount
of nitrogen, potassium, and organic matter. TFruit trees hav-

ing strong root system are preferable.
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Table 2A. Machanical analyses of Canton sandy loam, gravelly loam, and medium sandy soil.

‘ o \ o g
Sampb . Soil class Gm\ ol | Fine | Coarse \Medlumﬁ Fine | \fgenlg ‘ Silh Clay
numher ] ‘ i gravel | sand | sand ! Sand ' sand |

o I N _ I S o besand 0
P. 1001 [ Sandy ; “ ; 1 | j ;
surface v}_lo_mgl 12,38 . b5BT 1 649 1 9,12 l 17,70 | 20,90 | 16,30 | 10,80
P. 1901 | Sandy ; i \ | [ | | \

___subsurface | loam 1 10,35+ 567 | 6,50 | 8,48 | 1412 | 18,90 I 23,18 | 12,25
P. 1001 . Sandy ; | | l ‘ ? ‘
~ subsoil ‘ loam | 8383 | 597 s 6,89 | @QL’QBJQZ_J 15,90 | 28,76 | 18.95
P. 1002 ‘ Sandy i i l l \ i ;

__surface b loam [ 478 | 382 8,40 12,40 20,76 | 17,95 19,55 12,40
P. 1002 l Sandy i [ i | \
gubqurface vfﬁ loam | 454 | 867 | 861 10,04 1560 | 16,02 23,35 18,70
1002 ’ Sandy ; ‘\ i
ﬁ_sul)301l 1 loam 662 | 398 | 768 | 10,65 | 1540 | 13.25 | 2740 | 1570
P. 1005 Gravelly i
surface loam ‘ 37,15 ‘ 4,70 | 3,62 7,78
P. 1005 Gravelly | 1
subsoil loam ' 37,60 6,15 | 915 | 1,52 648
Medium \

P.1A _sandysoil ! 9,66 9,07 | 12,56 18,7%
Sandy ; i

P.1B lond 18,08 i 6,82 ' 10,51 20,30
Sandy | i | :

P.1C loam P 15,50 | 6,07 l 6,57 ‘ 6,48 14,95




14 GENERAL DESCRIPTION SOIL

Note— Soil samples given in this table and all other tables
areeither general representative samples or soils profile samples:
the latter are numbered from 1 to 1000 while the former
from 1001 up. For the general representative sample, the
surface soil istaken from 0 to 20 em., the subsurface soil from
920 to 50 em., and the subsoil from 50 to 100 cm. For the
soil profile sample, the depth is taken according the actual
thickness of the different horizons. In this table, No.P. 1is
taken at Huang-hua-kang (¥&IER). Horizon A is taken from
0-20 em., horizon B from 20-40 em., and horizon C from
40 e¢m. down to about one and one-half meter. The par-
ent material and mother rock are observed in the horizon C.

It is not much weathered.
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Table 2B. Chemical analyses of Canton Sandy loam and

medium sandy soil.

| | Lime
I o : T Fe
Sample | Nitrogen I:h% Potassium | Humus ., | require
number | per cent paorus 0k | ver cent Acidty 'ment, J
‘ per cent k | p kilograms
- ‘ | per are
l ;
P. 1001 ‘ .04 .034 1.11 .044 sbrong ’ 61.30
surface | :
P. 1001 | | \
subsur- | .04 010 191 | .034 f
face |
\
P. 1001 ’ 07 008 198 | .069 | f
subsoil o B ‘[ :
. ‘ |
P. 1A t .086 .010 56 ‘ 43 medium‘ 39.32
i ‘ H
1 | . o
P. 1B { 074 | .038 54 33 |
| o | ! J .
P. 1C | .077 056 J h5 ) 13 | l
( 4 ) Lokang sandy loam—This type of soil is
formed from weathering of igneous  rock mostly of
granite. Two forms of granites are observed, one is fluidal

and the other is massive.

The former has smaller crystalline

structure than the latter, and soils derived from the latter has

larger angular quartz sand.

This soil is extensively and well

developed in the central and northern part of the district.

The color of soilis red when moisten but changes to reddish

_yellow upon drying.

After

long period of culbivation it

Changes to yellowish brown color, or grayish yellow on account

of the addition of organic matter. This soil is well weathered,

and erosion in some places has gone very far forming gullies

seven or eight meters in depth. The degree of weathering in

the lower stratum of the gully is about the same as in the

surface soil.

of granites left from weathering.

In some parts of this area there are large blocks

This may be considered as
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one cf the characterics of this land feature.

In the uncultivated or virgin soil, the color of the sur-
face and the subsoil is very similar and not easy to distinguish;
but the structure of the surface soil or A horizon is mostly
granular and the depth generally does not exceed 20 em. The
subsoil is more compact and. Lhas less granular structure,
and its depth varies from 20 c¢m. up to several meters. The
subsoil is from gravelly loam to sandy loam or loam. The
parent material or C. horizon generally has f{ragments of the
mother rocks. A good sample for A and B horizons is observed
at Nic-ku-tou (2B3%5¥H)  of Pe-youn-shan (or White Cloud
Mountain).

This soil is of sandy loam in nature, it is easily
pulverized, but the appearance of the surface of uncultivated
or virgin land seems hard, especially when there is heavy
erosion. However, once cultivated, it becomes pulverized and
the permeability is good. The surface of the land has more
or less slope and the drainage is generally more than necessary.
The water table is usually 5 metfers below the surface. As
this soil is sandy, the water holding capacity is very limited.
For this reason, before begining fertilizing such land, the sur-
face run-off and excess evaporation under sunshine are im-
portant problems deserving consideration. The soil is gener-
ally poor in nitrogen, phosphorus and organic matter and fair
in potassium contents. According to the Imerson acidity test
the soil acidibly is from weak to medium. According to the
Veitch method, the lime requirement is from 20—40 Ikilo-

grams of calcium carbonate per are.
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(5) Lokang gravelly loam, (6) coarse sandy soil, (7)fine
sandy loam, and (8) medium sandy scil—The gravelly loam is
discovcred at Wei-kan-chang (#E#FJE) in the north-eastern part
near Tseng-cheng District (3 iR ) and its subsoil is of gravelly
loam to sandy loam. The coarse sandy soil is observed at Lung-
kang (BEM) in the north western part near Chung-lo-tan
($E 7% ) and its subscil is sandy loam. The fine sandy loam is
observed at Chin-tang-chuang ($32€JE) and its subsoil varies
from fine sandy loam to sandy clay. The medium sandy soil is
discovered at Han-tang-vei (BE## &) near Sieh-tsun (3§4)) in
the southern part of the district, and its subsoil varies from sandy
loam to medium sandy soil. The characteristics of these five
types are more or less similar to that of sandy loam, with the
exception of the fine sandy loam, the content of sand and
gravel is higher than in the sandy loam and its water
holding capacity is lower. The fertility in general is nob
as good as that of sandy loam. But the fertility of the fine
sand yloam is about the same as the sandy loam and is utilized
mostly for the growing of lichee, plums, etc.

The mechanical nanlyses of these soils show that the silt and
clay also have some degrez of translocation from the surface
stratum to the lower stratum but it seems that the degree has not
gone as far as that in the Canton series. In some case the con-
centration of fine materials in the subsoil is not obvious. This
may be due to the further translocation to the stratum below and
ought to be investigated in the future.

The chemical analyses of these soils show that they are very
poor in nitrogen and phosphorus and fair in potassium and organic
matter content. At present, the soils cultivated are mostly sandy
loam and fine Sandy loam derived {rom the weathering of flu'dal
granites. The crops grown are mostly native olive, sweet bamboo,
and lichee. The fertilizers used generally are human and cattle
manure. DBesides the above, such plants as native bpine,

eucalyptus, broad beans, and pineapple are probably suitable for
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to the

called

this series of soils, but attention should be

prevention of surfacs erosion.

Table 3A. Mechanical analyses ol Lokang sandy loam, gtavelly loam, coarse sandy soil, fine sandy

loam, and medium sandy soil.

Sample Soil Gravel | Tine Coarse | Medium | Fine f\?ery .
gravel sand sand sand 1ne silb Clay
number class % o % % 2% sa;/nd % %
o
Sandy -
_P’._IQIIA__ _ loam 563 | 9284 11.33 16.45 1760 | 9.15 20.15 16.20
Sandy I R
P.101B loam 6.60 2.36 | 10.35 15.70 16.8% 7.08 18.50 23.20
Sandy ’ R -
P.101C __loam 3.A6 - 4.24 [1.33 15.08 15.30 7.15 16.15 26.40
P.1501 Sandy ' o S
surface loam 12.92 9.31 11.45 10.20 10.66 5.95 26.00 | 13.40
P.1501 Gravelly 17.8S 8.95 9.05 7.14 8.23 6.33 25.40 15.85
subsurface loan
P.1501 Sandy B .
suhsoil loam 10.925 12.05 | 1012 | 7.47 7.85 5.82 29.97 16.90
Sandy -
P.103A | loam 24.82 | 10.50 i 13.01 | 1291 | 1149 | 534 | 1539 | 7.94
Gravelly ) I
P.103B loam 97.20 | 1402 | 1245 | 1020 | 1020 | 515 | 1340 | 7.10
Gravelly - -
P.1038C loam 38.12 5.95 7.15 10.45 12.53 9.10 16,55 9.18
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f Gravelly l , |
PLUIA | loam 1560 | 9.60 | 58 | 371 | 1073 | 845 ’ 91.00 | 26.60
: | Sandy r l { {
P. 111B | loam 700 | 488 | 532 | 445 | 1875 | 11.30 | 20.36 | 27.90
‘ i Gravelly ; i i J ;
P. 111C__ | loam 33.80 | 2100 | 1520 | 510 | 898 | 530 | 578 | 6.00
i Coaise | ‘ }
P.110A  candysoil | 496 | 2468 | 1871 | 7.63 | 16-00 | 13.90 | 11.50 | 3.76
| Sandy | ‘ ! “ j
~P.110B_ ! loam 1 16.70 182 ¢ 191 | 1.96 5.32 13.10 i 23.80 37.00
i Sandy | | | | l
P. 110C__ | loam 3180 | 1601 | 695 | 480 | 988 | 1430 | 9.0 | 14.00
. Fine sandy | i 1 , \ g
P.112A ! loam 981 | 185 | 399 | 283 | 1880 | 1850 | 2740 | 93.90
! Fine sandy i | | f '
P. 112B . loam 112 | 197 | 956 275 | 9500 | 1560 | 18.65 | 35.15
i Sandy 1 { ! j
P.112C | Clay | 1938 80 | 126 | 235 | 9350 | 1933 | 1550 | 43.70
" Medium \ | ’ f ‘ ‘
 P.104A  sandysoil | 1160 | 344 | 675 | 19.05 | 9850 | 1951 | 1230 | 434
. Sandy | i ‘ i
P.104B_ load 1150 | 219 | 685 | 209 | 9680 | 1035 | 14.20 & 6.78
| Coarse | ! t | | | i
P. 104C sandy soil | 14.38 . 318 | 7.88 | 19.61 | 92311 | 9.85 | 9.90 | 10.20
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Note—In this table, No. P.1501 is a general representative
sample, while the others are soil profile samples. P.101 is taken
at Ma-chi-ling{ FF &%), horizon A 0-—20 em., herizon B 20—50
em., and horizon C 50—100 cm. P.103 is taken at Peng-kang
(B ), horizon A 0-29 em., horizon B 20—50 cm., and horizon
C 50—100 cm. P. 104 is taken at Han-tang-vei (ByER),
horizon A O - 20 em., horizon B 20—50 em., and horizon C 50-100
em., Pl11 is taken at Lung-kang (FEE ), horizou A
0—20 em., horizon B 20—50 em., and horizoa C 50—100
em. P. 111 i3 taken at Waikan-chuang (’Bﬁﬁﬂ;), horizon
A 0—20 em., horizon B 20—80 cm., and horizon C 80—150
em. P. 112 is taken at Chin-tang-chuang (S3HE). hovizon A
0O—20 em.. horizon B 20-—80 cm., and horizon C 80—150 cm.
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Table 3B. Chemical analyses of Lokang sandy loam

| Phos- “ i Lime
Sample Nitrogen phorus Potassium | Organic : Acidity requlrte~
ber | ' matter cidity | ment,
number ° matter )
L % os o ‘ kilograms
| x4 Jo | % ' . .
; ! ; ' per are
P. 101A )’ .09 011 .78 2.55 Medium"\ 41.65
P.101B | 09 | 007 | 74 133 |
| , I
P.101C = .09 014 .70 i .87 ‘
N S {‘ ~_‘
P. 1501 .06 037 93 C 111 Medium ;. 39.38
surface | 3 S
P. 1501 | 1 i
subsura- | .03 013 92 | 68
face : ] i
\ i I
P. 1501 | .02 [ .037 / 1,14 J 42
subsoil | ‘ i
(9) Chungtsun sanhy loam and (10) gravelly leam-—
This series of soils is derived from the weathering cf
rocks of Shuikou formation (ZKMAFR). When the scil is

better or more thoroughly weathered, it forms sandy loam’ if noi
so thorough, gravelly loam. Evenin the sandy loam, the surface
soil still retains a certain amount of gravel.  The sandy loam is
mostly distributed in the southern and western part of the dis-
The color of

In some places there is an outcrop

triet and the gravelly loam in the central portion.
these soils is yellowish white.
of rocks and stony land. The surface soil has a somewhat
The subsoil of

sandy loam varies from sandy loam to gravelly loam, loam or

granular structure while the subsoil is compact.

clay loam; while that of gravelly loam is the same as its surface
The fertiliby is poor and the surface generally has a steep
Only thin covering of weeds is present and practically

soil.
slope.
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none of such land is utilized {for agricultural and forestry
purposes. Under these conditions, the drainage is good, [)pp-
surface run-off is rather excessive.

The chemical analyses of these soils show that their
nitrogen and phosphorus contents are exceedingly low and
potasssum content vavies greatly, from .112% to 1.522. The
organic matter content is also low. The acidity is from weak to
medium and the lime requirement is from 35-65 kilograms per
are. In the sandy loam area, if the surface is not steep, it may
he utilized for growing bamboo and pineapple; but proper
amount of nitrogen, phosphorus, and organic matter fertilizers
should be added to restore and maintain the fertility. In areas
where the surface slope i3 steep or in gravelly loam soil, the land

may be used only for growing of native pine or for grazing.
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Table 4A Mechanical analyses of Chungtsun sandy loam and gravelly loam,

; | Fine ' Coarse | Medium| Fine Very
Sample Soil P Gravel ' gravel sand sand sand fine Silt Clay
number class % % % % % sand 9% %
1 %

Sandy ] : 1 \
P.204A | loam . 1240 .~ 297 ! 891 | 8925 | 2510 | 19.i0  16.00 | 9.35

Sandy i ‘ |
P. 204B loam | 635 | 257 | 940 8.35 22.13 20.45 | 17.30 14.10

Sandy \ ‘ !
P.204C cay . 630 146 | 460 | 520 | 1402 | 23.50 | 18.90 | 31.40
P. 2002 Sandy } ! 1
surface loam | 95.70 ‘__57'],0“} 5.05 8.65 | 14.90 8.15 | 21.09 | 9.80
P. 2002
subsurface & | Sandy
Subsoil loam | 2210 6.10 7.70 11.40 | 12.90 5.70 | 13.55 18.74
o Gravelly
P. 202A loam 100 1275 | 1440 | 12.70 | 11.85 | 3.68 | 20.40 | 12,01
- Gravelly
P. 202B loam | 8400 | 584 1224 | 8.96 8.00 1.84 17.80 11.30
- Gravelly
P. 202C loam 26.95 | 8.60 11.30 8.70 6.98 1.88 19.00 [ 15.70
P. 2001 Gravelly \
Surface loam 18.30 | 8.60 575 |  4.06 5.29 4.58 25.43 27.90
P. 2001
subsurface & | Gravelly
suhsoil loam 16.95 8.60 6.38 4.72 6.78 5,43 31.20 19.50
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Table 4B Chemical analyses of Chungtsun sandy lcam and

gravelly loam,

B Lime
Sample |Nitrogen | Phos- Pota- | Organic require-
phorus | ssium | matter | Acidity | ment,
number % % % 9% kilogramg|
o per are
P. 2094 0.11 .018 ‘ .69 1.00 l weak 26.25
P.209B |  0.06 022 |76 ‘ .61 t 26.13
P.209C |  0.01 016 1.07 ]_«_46_'______ 28.13
P. 2002
surface 0.06 .020 .66 46 | weak |
P. 2002
subsur-
face and }
subsoil 0.07 018 .79 .38
P.o202A | 02 | 005 | 17 16 | weak | 35.00
i
P.202B| 02 | 005 | _ .96 14 f l
P. 2020 02 | 012 .29 [ 86 l L__ﬁ__
P. 2001 ’
Surface .01 046 | 135 medlum 3.60
P. 2001 !
subsur- , I
face and {
subsoil .01 043 1.59 .33 !

Note—1In the above tables, P.2002 and P.2001 are general
representative samples, while P.202 and P.209 ave scil profils
“samples.  P.202is taken at the College Farm of Sun Yatsen
University, horizon A O-15 em., horizon B 15-40 em., and
horizon C 40-100 cm. P, 209 is taken at north of Chungtsun
near Li-tsun (843 ), horizon A C-20 cm., horizon B 20-80 cm.,
and horizon C. 86~150 em.

(11) Shiuping fine sandy loam and (12) clay loam—This

series of soils is formed from weathering of rocks of Skiuping




GENERAL DESCRIPTION SOILS 25

formation and is distributed in the central and western part of
the district. They occupy a comparatively smali area. The clay
loam is distributed in the west, while the fine sandy loam in the
central portion of the district.

The color of soils varies from dark purple to black brown-
when wet and turns to brownish red when dried. In few spots,
it acquires a black color, but the area is very small. The
weathering is generally thorough. The surface soil has little
granular structure while the subsoil is lumpy, heavy, and
impervious. The subsoil of clay loam is the same as its surface
soil in texture. while the subsoil of fine sandy loam is from fine
sandy loam to clay loam. But the drainage is good on account of
the hilly nature of the land. The fine sanrdy loam soil usually
has asteep slope. Itsdrainage is good, and it has a good water
holding capacity.

Mechanical analyses of these soils show that they have a
fine texture, so their water holding capacity is high. They are
adaptable to reforestration and some fruit growing. Bub they
are not suitable for general farming on account of steep land
surface and high elevation. Chemical analyses of these soils
show that their potassium and organic matter contents are fair,
but their nitrogen and phosphorus contents are rather deficient.
If utilized for {ruil growing, these soils should be properly
fertilized with nitrogen, phosphorus, and organic matter. The
soil acidity is only medium, lime application for fruit growing is

not necessary.
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) |
Sample | Soil Fine | Coarse | Mediam| Fine [Veryfinel Fine Clay
! gravel | sand sand sand | sand silt
number | class % % % % % % %
[
!
P. 302A  Fine sandy 3.89 5.38 3.56 1805 19.00 29.00 21.90
#4’1_#‘ loam
P. 302B ‘ Fine sandy 3.67 2.92 1.88 10.20 29.60 31.80 20.50
|__loam
P. 302C / Clay 6.90 5.55 2.31 6-20 12.90 41.00 25.20
{  loam
P. 304A i Clay 2.54 6.45 l 2.60 9.10 14.50 31.80 33.60
o loam r
P. 304B l Clay 4.70 4.90 1.43 4.23 11.68 33.70 39.40
| loam
P. 804C ‘ Clay 9.60 | 7.80 r 250 | 810 | 15.00 j 30.40 | 26.60
loam
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Table 5B. Chemical aralyses ol Shiuping finc sandy loam

and clay loam.

. Phos- i 1 ‘ Lilpe

Sample ;Nlt]‘()gen phorus Potassium - Organic | Acidity !requwte-
sumbor maior | Aty ment,

| loé % l 0/0 l \ 1»?13,%11
[ [ i per are
P. 3024 .10 024 | 1.39 % 0.87 ||Mea1um1 33.75
o ,,._7 —— ‘ )
P.302B ' -09 027 1.38 l 0.45

\ ‘

| |
P. 302C | .04 .051 1.88 0.21 i

|
P. 304A | .09 015 1.09 101 | Medium | 43.68

| g I
P. 3043 ‘\ .06 012 1.09 0.40 ‘

! o | T o
P. 304C | .06 .022 0.65 0.81 |

Note—1In this table, both P. 302 are soil profile samples.

P- 302 is taken at Pe-tsu-ling (BJ2%]) in the central part of
the district. The depth of horizon A is 0-20 em. horizon
B 20-80 em., and horizon C 80-150 c¢m. P. 304 is taken ab
Wang-kang (B[ ). The depth of horizon A is 0-50 ecm,
horizon B 50-100 em., and horizon C 100-150 cem.

(3)

of the Chukiang series, and

Chukiang loam-This soil is one of the important types
is distributed throughout the
western, central, and southern parts of the distriet, reaching
particularly extensively development in the central portion,
The thinkness of this alluvium varies from a few centimeters
The

to several meters, but generally within two meters
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subsurface and subsoil varies from sandy loam to loam or clay
in texture, but loamy subsoil is more eommon than the ofhers,
At  Tungshui-poa (FEJKPB) near Chutsun (ZA}), the
subsoil is of clay in texture and the lichee and orange do
nob grow so well as these in Lieh-te (§{£8), In some spots
these fruit trees cannot grow at all owning perhaps to the
impermeabiliby of the subsoil, But underneath this clay
subsoil there is generally discovered a layor of sandy soil,

The surface loam soil is generally of dark gray color,
and the subsoil is usually about the same or lighter. Since
this is a recently formed soil, the profile is not well developed,
Below one meter in depth, some brownish white spots, due
to the admizbure of the original residual soil of the bottom
rocks, are often found,

The structure of this soil is mostly granular and has a good
tilth.  With the exception of those underlined with clay
ushsoil, the drainage is generally not too bad. Since the topog-
raphy of the land is low and flat and the water table generally
comes within one or two meters of the surface, the natural
draingage cannot be considered as good. This soil mostly
utilized for rice culture for which it is highly suitable. Besides,
it is utilized somewhat for truck and vegetable gardening.

The chemical analyses show that the plant nutritive
constituents of this soil are fairly good. If properly supplied
with nitrogen and phosphorus and better managed in regard to
irrigation water, this may hecome the best soil of this series.
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Table 6A Mechanical analyses of Chukiang loam.

Sample
number

surface

~ P. 3502
subsurface
subso’l

surface

P. 3505
subsurface-
and

subsoil

‘P.3302 |

P. 3520

|
Soil Gravel | Fine | Coarse | Medium: Fine Very Sils Clay
class gravel sand sand | sand fine
i sand
% % % % | % % % %
—_— ; —_—

loam 1.78 2.13 3.48 6.09 i 13.55 12.20 45.55 13.25
loam 2.40 2.38 3.80 ( 6.22 13.00 11.50 44.80 15.90

I
loam 2.23 2.25 4.30 6.33 14.05 8.58 41.20 21.00

i _
loam 2.43 3.48 5.30 7.75 18.10 12.22 33.43 17.40
Clay 0.00 1.04 1.32 1.45 3.20 10.68 40.00 41.50
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Table 6B. Chemical analyses of Chukiang loam.

" | | Lime
Sample |Nifrogen ‘ Phos- | Pota- | Organic | require-
\ ph nus | ssium | matter | Acitdity !ment,
number % | % J % 9% Kkilograms
L \ | per are
1P, 3502 i very |
surface __.060 F 1.57 1.20 | weak J_ 16.66
P. 3502 ‘ i
subsur- | "
face | 09| om0 ‘ 149 | 10e |
3502 \ |
sy_bjol; 04 | 036 160 | LI1 | B
. 3505 ‘ ]_'” |
surface 032 | 184 2.49 |medium | 43.80
P. 3505 , o |
'subsur- ’ i
face and | .05 .030 1.25 \
subsoil | :

(14) Chukiang silt loam and (15) clay loam - These two
types of soils oceur in the southern part of the distriet, cceupy-
ing a large avea. Ifislow and flat and the drainage is poor,
However, it is improved by leveed drainage, so that it can be
utilized profitably for the growing of rice, sugar cane, and even
citrous fruits, The soil is also dark gray in color similar fto
the loam described above, but the silt and clay contents are
hish and the soil is easily puddhed on account of the lack of
granular structure. This condifion makes the soil suitable for
water culture of rice, The extreme southern portion was
periodically inundated by salt tide, buf is mnow productive
through the protection of dykes and levees, The physical
proporbies of these two types of soils are very similar to each
obher except that the clay content in the clay loam is higher.
The subsoil of the silt loam varies from silt lcam to saundy
loam or clay loam, but is mostly of silt loam, The subsoil of

clay loam is of silt loam in texture. The alluvium of this
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sectlon is generally deeper than that in the central part and
often exceeds one meter. The soil is still new and the sol
profile has not yet fully developed,

The chemical analyses of these soils show that they contain
a fairly good amount of mnitrogen, phosphorus, potassium, and
organic matter, and the acidity varies {rom weak to strong,
These soils are mostly utilized for rice culture, They should
be properly managed with constant supply of proper amount
of nitrogen, phosphorus, and organic matter in order to
maintain their permanent productivity- It is not wise to
depend upon the fettilizing elements contained in the irrigation
water alone- As the lime requirement varies greatly. the
application of lime has a direct effect upon farmer’s economy. It
is necessary to make careful investigations on the problem of

liming in this area in the near future.
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Table 7A; Mechanical analyses of Chukiang silt loam and clay loam

Sample Soil Gravel | Fine Coarse | Medium | Fine ngy Silt Clay
gravel sand sand sand a

number class % % % % % si/f % %
P. 3507 Sils
surface | loam 42 | 4.60 417 | 3.30 |_3.44 8.85 | 55.05 | 20.20
P. 3507 Silt
subsurface loam 5.85 2.82 3.12 2.59 318 | 10.40 | 52.90 19.50
P. 3507 Sandy
subsoil loam 1.34 4,95 16.70 13.64 8.80 13.10 31.50 9.95
P.3508 Silt

riurface loam 05 72 2.26 145 | 715 | 10.90 | 54.01 | 2295
P.3508
subsurface Silt b4 .50 1.01 2.36 7.30 9.75 56.65 21.85
and subsoil | loam D T R
P.3519 Clay
surface | loam .00 .34 95 41 | 258 | 10.70 | 5440 @ 31.40
P. 3519
subsurface Silt .00 .09 .39 .35 2.97 10.20 59.00 26.90
and subsoil | loamn
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Table 7B. Chemical analyses of Chukiang silt loam and

clay loam
Sample |Nitrogen Phospho | Potas- | Organic | Acidity |\Lime
rus sium matter require-
number % % % % ment, Kgs.
. j per are
P. 3507
surface .20 .039 1.18 0.78 weak 22.50
. 3507
subsur- .15 .036 1.48 0.36
face
P. 3507 i
subsoil 12 022 1.06 : 0.13
P. 3508 1 very
surface .10 1 054 145 | 242 weak 12.831
P.3508 | | [
subsur- | '\
face and ‘ 11 ¢ .053 1.58 2.48
subsoil ! *
P. 3519 | i
surface | .16 | 069 244 | 289 strong | 42.50
P.3519 | |
subsur- } ;
face and | .12 i .067 243  2.23
subsoil ’ ! l
(16, Chukiang sandy loam, (17) fine sandy loam, and

(18) gravelly loam:—

the river and streams in the central,

The sandy loam is discovered along

western and northern

parts of the district, and its subsoil varies from sandy loam
to fine sand, medium sand or coarse sand. The depth of the

subsoil varies to a great extent. This type of soil is also mostly
utilized for water rice growing or vegetable gardening. In areas
with sandy loam subsoil, the fertility is comparatively better,
parhaps due to low degree of leaching.

The fine sandy loam occurs along the lower part of the

Liu-chi and Huang-tung Streams. Its subsoil varies from
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fine sandy loam to sandy loam or clay loam, The fertility
of this type of soil seems to be better than that of sandy loam.

The reason for this may be attributed to its finer sand ingre-
dient and its better subsoil. It is generally used for rice
growing.

The gravelly loam is found near Cheng-chia-tung-sheh
(BRWAE) east of Shihpai, The area is very small, and its
depth is not great. The gravel ingredients probably ecome from
the neighboring hills of red bed formations. Its subscil is also
of gravelly loam in nature. It is utilized for rice growing and
vegetable gardening.

The color of these three types of soils is of dark gray when
wet, turning to gray upon drying, but in some places the color
is darker owing to heavy application of organic fertilizers.
These three types of soils, as a whole, contains a large amount
of sand, having a granular structure and are easily cultivated.
Although they are sandy in nature, the drainage is not good,
because the topography of the land is flat and low. In fertility
the three types are nearly identical and is inferior to that of
the loam soil of this series.

The chemical analyses of these soils show that their organic
matter and potassium contents occur in fair amount, but
nitrogen and phosphorus contents are low. Application of
available nitrogen and phosphorus fertilizers are comparatively
important for these soils, while organic matter should be supplied
from time to time in order to keep up a constant supply.
Liming should be done accordingto actual needs of the crop

condition.
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Table 8A. Mechanical analyses of Chukiang sandy loam, fine sandy loam, and gravelly loam.

Sample Soil Gravel Fine Coarse | Medium | Fine |Very fine Silt Clay
number class gravel sand sand sand sand

% % % % % % %
P. 513 Sandy
surface loam 5.50 6.75 9.94 4.70 10.78 8.57 27.70 26.43
P, 513
subsurface Gravelly
and subsoil | loam 13.75 17.60 23.70 7.65 9.70 5.93 10.70 9.20
P. 3522 Fine sandy
purface | loam 92 83 2.55 |_4.80 24.20 | 19.80 | 3230 | 14.50
P. 3522 Fine sandy
subsurface loam 1.41 2.27 3.39 | 2.87 28.60 15.20 29.50 11.95
P. 3522 Sandy
subsoil | loam | 9.60 295 | 765 2.77 18.65 8.44 34.58 15.70
P. 3501 Gravelly
surface 1 loam 31.00 3.13 5.292 6.07 9.61 9.02 | 2430 | 11.60
P. 3501 | Gravelly
subsmi}}vceA_’ loam 30.30 | 1.77 | 297 | 472 7.52 7.35 27.70 17.60
P. 3501 a vaelly
subsoil l loam 32.30 1.94 2.94 4.38 11.25 9.25 22.45 15.35
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Table 8B. Chemical analyses of Chukiang sandy loam and

fine sandy loam:

Sample |Nitrogen Phos- | Potas- | Organic |AcidityLime require-

numbey phorus | sium ( matter ment kilo-
% % % % grams per are

P. 513

surface 12 .033 0.86 2.55 medium 33.68

P. 513 | \

subsuz-

face and .05 | .009 ] 0.57 1.14

subsoil

P. 3529 j

surf ace | .10 029 2.84 4.32 weak l 29.50

P. 3529 T

fubsur- | .06 | .028 | 281 1.47 |

sace |

P. 3522

Xsubsoil .05 .012 2.48 0.32

(19) Chukiang coarse sandy soil and (20) medium sandy
soil:- These two types of soils oceupy comparatively small areas.
The coarse sandy soil occurs along the lower part of Liu-chi
Stream near Kao-tang (FEH#). Its subsoil varies from coarse
sandy soil to medium sandy soil. It is of grayish white color
and has a low water holding capacity. The fertility is low and
is condsidered to be a poor scil; but being near the stream, water
is easily obtained and the land can be utilized for rice growing
or vegetable gardening. Although the yield is not high, it has
the advantage of easy cultivation on account of its sandy nature.

The medium sandy soil occurs at Chung-pien village
(W388). near the foot of Tsing-lo-chang (FFRME), north
of Sha-wan (¥##). The soil is of gray color and its subsoil is
of loam in texture. Its fertility excells that of coarse sandy soil

but is inferior to thaht of sandy loam of the same series. The
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irvigation facility is good and the sail is utilized for rice crops.
Although these two types of soils are sandy in nature, the
drainage condition is not good because of their low sibuation.
The chemical analyses of these soils show that they contain
a fairly good amount of potassium, and phosphorus, bub their
nitrogen and organic matter contents are poor. In fertilizition,
attention should be paid to these facts. Acidity of those soils is

not high, so liming is not so vital.
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Table 9A. Mechanical analyses of Chukiang coarse sandy soil and medium sandy soil.

Sample Soil Gravel Fine Coarse | Medium | Fine Very Silb Clay
class gravel sand sand sand fine sand
% % %
P. 515 Coarse | -
surface sandy 5.44 5.80 9.62 9.00 33.80 16.40 12.00 7.33
soil
P. 515 Medium ! IR
subsurface | sandy 7.66 6.08 ; 8.23 9.56 35.66 12.75 12.20 7.75
soil !
P. 515 Coarse | ) B
subsoil sandy 6.50 897 |  9.69 8.70 31.00 16.45 10.10 8.66
| sail |
P. 503 Medium \
surface sandy 0.00 4.85 " 14.96 15.50 36.80 9.90 12.30 5.60
soil
P. 503 1
subsurface Toam j 8.45 3.05 6.50 5.75 13.20 9.15 41.80 12.05
Dos o
subsoil Loam 7 3.10 7.40 5.29 10,10 7.50 49.50 17.20
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Table 9B. Chemical analyses of Chukiang coarse sandy

soil.

i

Sample Nitro- | Phos- | Potas- [Organic Acidity} Lime require-

number | gen | phorus| sium | matter ! ment, kilogr-:
% | % | % | % | ams qer are
P.515
surface .05 .045| 265 11 | very 4.50
_weak
P515
subsurface| .04 018} 281| .36

P. 515 |
subsoil .15 017 277! a7

(21} Kiangtsun sandy loam, (22) fine sandy loam, (23) clay
loam, ad (24) loam; - This series of soils is distributed in the
northwestern part of the district forming a groat plain, and may
be discriminated into four types, namely: sandy loam, fine sandy
loam, clay loam, and loam. This alluvium varies in depth from a
few centimeters to one meter. The nature of the bottom rocks
waries considerably; some belong to Shuikou or Shiuping forma-
tions while others are igneous rocks. The land is comparatively
flat. The elevation is higher than that of Chukiang series.
Drainage condition is good with the exception of the clay loam
area.

The sandy loam soil is of dark gray color when wet, gray
when dry- In the eastern portion of the plajn,‘ the sandy loam
soil usually has a subsoil of the same texture, while in the west,
the subsoil varies from clay loam to clay. The color of the subsoil
is similar to that of the surface layer, but it is often intermixed
with yellowish white or reddish white, owning to contact with
the bottom rock stratum. Due to the sandy loam nature of the
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subsoil, the soil in the eastern portion of the plain has a low
water holding capacity and ofien suffers from drought during
autumn or winter dry season. For this reason, some rice {ields
are used for other crops in the second half of the year. In the
western portion the soil is underlined with clay loam or clay
and the underedrained water is held in the substratum. There-
fore numerous wells are dug in the area for irrigation. When
passing through this area, one may be surprised by the large
number of masts and levers for handling water from wells. This
seil is characterized by a richly granular structure and is
susceptable to easy cultivation. The fertility is fair. The most
urgent need of this area is a better irrigation system. This soil
is principally utilized for rice, peaeut, and forage crops.

The line sandy loam cceupies the central part of the Kiang-
tsun plain. The color of the surface soil ranges from dark gray
to Dblack, but in some places gray is dominant. This variation
is pervhaps due to the application of fertilizers. Upon drying,
the scil changes to dark gray or gray. Its subsoil varies from
fine sandy loam to ¢lay loam and has a fairly good water holding
capacity, in so much that well irrigation is extensively practised
throughout this area. The surface soil is granular in structure
and Is easily handled in cultivation. The fertility seems bhetter
than that of sandy loam, and the land is mostly utilized for rice,
peanub, and swezst potato growing.

The clay loam occurs in the northern part of the plain. The
color of this soil is similar to that of the {ine sandy loam. Its
subsoil 1s of clay loam in texture and the natural drainage is poor.
It is lacking in granular structure and should be carefully
handled in cultivation. Itis well adapted to and is utilized
profitably for rice culture. Ibs fertility is better than that of
fine sandy loam.

The Joam soil occupies the north-eastern part of the plain.
The color and structure of this type of soil are similar to that
of the fine sandy loam. Its subscil is also loam in texture,
Being fairly fertile. it is devoted to rice growing.



GENERAL DESCRIPTION OF SOILS 41

A comparison of the results of the chemical analyses of
these soils shows that the contents of the different constituents
do not vary to a great extent. As a whole these four types of
soils contain a fair amount of organic matber and potassiun, but
nitrogen and phosphorus are deficient. Application of nitrogen
and phosphorus fertilizers should be considered of primaary
importance. Soil acidity varies from weak to medium and the
lime requirement is not great.
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Table

10A. Mechanical analyses of Kiangtsun sandy loam, fine sandy Joam, clay loam, and loam.

Sample Soil Gravel Fine | Coarse | Medium| Fine Very Silt Clay
number class gravel sand sand sand fine
sand
% % % % % % % %
P. 4030 | Sandy -
surface loam 3.33 6.66 12.10 6.15 23.40 | 14.60 20.40 13.05
P. 4030 Sandy
subsurface | loam 2.17 5.20 9.90 5.05 21.80 | 18.60 18.80 17.60
 P- 4030 Sandy )
subsoil loam 4.04 4.20 9.35 7.02 18.30 | 15.25 20.10 20.60
P.4034 | Sandy |
surface loam | 6.10 9.55 15.20 5.20 12.42 | 19.00 21.00 10.77
P. 4034 Sandy
subsurface loam 5.95 4,95 7.80 3.03 12.05 | 22.60 24.30 18.90
P. 4034
subsoil Clay 2.02 3.56 4.85 1.23 7.57 | 15.40 24.30 40.50
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P. 4035 Fine

surface snady loam | 4.25 3.81 7.25 2.98 12.00 | 21.10 24.82 23.60
P. 4035 Fine sandy

subsurface loam 5.78 3.60 5.40 2.74 9.56 | 21.56 28.70 21.40
P. 4035 Clay

subsoil loam 2.52 1.92 2.83 1.57 6.05 5.08 50.90 28.60
P. 40387 Clay

swrface loam 2.80 2.80 4.00 3.05 11.20 | 13.60 39.56 23.00
P. 4037 Clay

subsurface loam 3.60 3.90 495 3.00 5.95 10.23 32.77 36.50
P. 4037 Clay

subsoil loam 3.84 4.40 5.88 2.32 6.47 10.65 32.40 34.10
P. 403¢

surface Loam 2.30 2.40 5.75 2.45 9.45 18.00 39.20 20.00
P. 4032 '

subsurface Loam 1.92 2.02 4,73 2.66 8.20 19.90 39.60 20.80

& subsoil
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Table 10B. Chemical analyses of Kiangtsun sandy loam,

fine sandy loam clay loam, and loam.

Phos . Lime
Sample Nitrogen phorus |Potassium | Organic | Acidity ‘re&;ﬁg—
number o matter Kkilograms
| x plegeom
P. 40 30 | |
surface | .23 .019 1.39 ‘ 3.60 Medium | 37.90
P. 4030
jubsurface] .26 013 1.21 0.82
1P. 4030
sudsoil | .91 .016 1.37 1.08
P. 4034 - ‘
surface | .10 021 0.44 1.50 weak 22.50
P 1032 o
ksubsurface] .03 015 | 053 0.66
P. 4034 | !
subsoil .04 011 0.96 0.16 )
P.4035
surface | .12 031 0.83 1.85 weak 7.60
f
P, 4035
subsurface| .05 021 0.70 0.78
P. 4035
subsoil .04 .009 0.94 0.09
P. 4037
’ surface 14 .034 0.96 1.56 weak 7.50
P. 4037
fsubsurfacel .09 .031 1.06 1.24
P, 4037 -
subsoil .06 .026 0.96 1.20
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P. 4032 y1
surface] .09 .016 1.61 2.07 weak = 21,30

P. 4032 i
lsubsur- !
face & .08 .030 1.53 1.35

subsoil

(25) Shihpai fine sandy loam: - This type of soil occurs
in the east and the west of Canton, as well asin the central
and southern parts of the district. It is a valley bottom soil,
formed from materials washed down from neighboring hills or
uplands. The land is generally {lat. The depth of this alluvium
is less than that of the Chukiang series, varying from a few
centimeters to one meter. Below half a meter in depth, bottom
rock soil generally appears. This is easily distinguished by
differences in color and structure. The soil color varies {from
grayish yellow to dark red, and becomes lighter when dry. Its
subsoil varies from fine sandy loam $o loam or sandy loam, and
is generally of reddish yellow or reddish white color, The soil
color is largely affected by cultivation and application of organic
fertilizers. The structure of this soil is regarded as being good,
and a granular texture can be easily induced, The land is gener-
ally of higher elevation than that of Chukiang loam near by,
consequently the drainage condition is better. The water table
generally lies below two meters. However, in respect to fertility,
this type of soil is inferior to that of Chukiang loam. Farms
in this region are devoted mostly to the culture of rice, sweet
bamboo (for edible bambos shoots), and vegetables.

The chemicals analyses of this so’l show that its phosphorus
and potassium contents are fair while its nitrogen and organic
maftter contents are rather low. The soil acidity is not high In
managing this soil, enough nitrogen and organic fetilizer should

be supplied to make up the deflciency, while the additon of
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|
Sample Soil Gravel Fine | Coarse | Medium| Eine [Very fine Silt Clay
gravel | sand sand sand sand

number class % % % % % % % %
P. 601 Fine sandy

surface loam 11.30 1.94 3.58 5.98 14.20 25.00 30.80 8.20

— —

P. 601 Fine sandy

subsurface loam 1.41 3.90 3.70 6.00 15.41 25.20 35.35 9.25
P. 601 Fine sandy

subsoil loam 2.10 0.21 3.03 12.20 15.60 16.90 33.20 16.00
P. 602 Fine sandy

surface loam 2.66 4.17 3.48 3.50 i4.82 17.10 34.30 9.55
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P. 602 Fine sandy

subsurface | loam 3.81 7.84 11.85 14.60 16.80 5,72 33.30 6.62
P. 602

subsoil T.oam 6.60 1.72 292 8.66 17.20 3.88 38.60 | 19.40
P. 4001 Fine sandy

surface loam 3.81 2.41 4.95 17.58 25.30 | 28.80 32.80 6.05
P. 4001 Fine sandy \‘

subsurface | loam 3.05 283 | 5.98 7.90 13.90 | 28.10 32.30 | 6.70
P. 4001 Fine sandy

subsoil loam 3.84 2.84 2.94 6.75 14.70 | 27.20 29.30 | 9.75
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phosphorus and potassium fertilizers is secondary. Applicaticn of
lime In nof very necessary for ordinary erops.
Table 11A. Mechanical analyses of Shehpai fire sandy loam

Table 11B. Chemical analyses of Shakpie fine sandy loam:

Phos- | Potas- Organic !Acidity :Lime Re-

Sample Nitrogen ‘

i number % phorus ! sium  matter quirement,
‘ % | % | % Jqu perare
i P. 601 ‘ [

surface . .085 t .032 0.43 \ .68 weak | 17.50

P. 601

subsur- .081 } .038 0.53 ‘ .43

face [

P. 601 | t j

subso’l .034 ( 040 | 1.59 /‘ 27

| ]

P. 4001 | ‘

surface  .125 = .048 | 0.42 ' 85 weak | 338.32
P. 4001 ’ ‘ |

subsur- ~ .074 .046 0.47 69

face |

P. 4001 :

subsoil \ .056 031 ¢ 0.44

{26) Shihpai sacdy loam and (27) loam;— The sandy
loam oceurs near Nam-tsun (F§#)) in the central part of the

district. It is dark gray in color and its subsoil is grayish sandy
loam. In some places the color of the subsoil is reddish white
due to the contact of soils of the bottom rocks. The structure is
highly granulated, and it is essily cultivated. The drainage
condition is fair and the so’l fertility is about as good as that of
the fine sandy loam described above,

The loam soil occurs around Sha-hsu(#3E) , near Shihchio
(WH#8), It isof dark gray color and its subsoil varies from
sandy loam to gravelly loam, Its structure and other character-
istics are very similar to those of fine sandy loam of this series,
The depth of these two types of alluvium (Shihpai sandy loam
and loam) is within one meter,
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Table 12. Mechanical analyses of Shihpai sandy loam and loam
Sample Soil Gravel Fine Coarse | Medium | Fine Very Silt Clay
gravel sand sand sand fine
number class sand
% % % % % %
P. 4015 Sandy
Surface loam 4,68 5.56 13.14 6.54 11.52 8.55 36.40 13.10
P. 4015
Subsur Sandy
face & loam 5.02 6.45 16.20 7.00 13.40 10.00 30.30 9.85
Subsoil
P. 608
Surface Lioam 0.00 11.78 11.45 6.46 6.40 7.18 37.80 19.00
P. 608 " Sandy B
Subsurface loam 16.95 16.00 12.81 6.15 5.14 4.34 22.83 15.38
P. 608 Gravelly
Subsoil loam 23.90 25.20 17.21 7.86 3.26 1.46 15.33 6.18
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(28) Lungyen-tung sandy loam and (29) coarse sandy soil :~
The Lungyen-tung sandy loam occupies a large area. The soil
in the valley bottom surrounded by hills or mountains of igneous
formations is of this type. This soil is generally distributed
throughout the southern, central, and northern parts of the
district. The soil color varies from dark gray to grayish brown when
web, turning gray or light brown upon drying. Soil of blackish
color is found in Chen-tsun (& #}), Sun Yatsen University
Farm, and Black Mud Pass ( BB L) near Ho-tang-hsia (A5
F) in the north-eastern corner of the district. This area,
however, ig not extensive. The origin of this black color is
probably due to the acecumulation of decomposed vegetable matter
from the water pine and the like. The subsoil of this sandy
loam is mostly of the same texture as the surface soil. The
structure of this soil is largely granular and is aminable to cultiva-
tion. Its water holding capacity in low and is subject to
drought during the dry season. If some measure for reserving
water is installed, such as ponds to collect and store the upland
surface run-off, irrigation facilities may attain a higher degree
of effectiveness and the soil should become suitable for general
crops. Although this is a valley bottom soil, the elevation is
sufficiently high to bring the water table below two meters and
the drainage condition is fairly good. This soil is generally poor
in organic matter, as the quartz sand is coarse, and the organic
matter decomposes readily. Hance the maintainnace of organic
matter becomes an important problem. Thissoil is generally
used for rice and vegetable growing.

The coarse sandy soil occurs along the northern section of
Shahuo Motor Highway (32 #E) in the east of Canton City.
The soil color varies from grayish white to grayish yellow and
it changes to lighter color when dry. The subsoil is of grayish
yellow to reddish yellow on account of the proximity to the
bottom rock soils. The subsoil is of sandy loam in texture. Thig



GENERAL DESCRIPTION SOILS 51

soil containg a high percentage of coarse sand, mostly quartz
sand. Hence the fertility is not as good as that of sandy loam.
Fortunately it has a sandy loam subso1l, and can be utilized for
rice and vegetable crops profitably.

These two types of alluvial soils vary greatly in depth from
a few centimeters to about a meter. The general depth is about
half a meter.

The chemical analyses of these two types of soils show that
the important constituents do not vary greatly. As a whole,
they are vich in potassium; organic matter and phosphorus are
fairly plentiful, but nitrogen is rather deficient. These soils
should be propeily fertilized with nitrogen and phosphorus, and
green manure should be turned in once very few years in order
to maintain the organic content. The soil acidity is weak, lime

requirement is not great.
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Table 13A. Mechanical analyses of Tuungyen-tung sandy loam and coarse sandy soil

Very finek Sils

|

Sample Soil class | Gravel { Fine Coarse | Medium | Fine ! Clay
number gravel sand sand sand | sand i |

% A% | % | R | % | % 0%

i

P. 4011
surface Sandy loam | 2.54 5.15 14.15 7.70 18.40 15.40 23.10 13.60
P. 4011
subsurface |Sandy loam | 4.20 4.72 11.10 7.15 20.46 16.20 21.02 14.10
P. 4011
subsoil Sandy loam | 2.20 543 9.60 4.73 16.32 20.90 24.54 16.20
P. 4017
surface Sandy loam | 3.44 7.94 15.30 11.40 18.10 8.00 19.24 17.10
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P. 4017

subsurface |Sandy loam| 3.25 7.96 13.36 6.21 11.73 7.41 21.99 27.15
P. 4017

subsoil Sandy loam | 2.31 5.30 11.30 5.65 15.00 8.60 21.50 30.80
P. 4022 Coarse

surface sandy 5.14 12.80 33.10 11.80 20.10 6.90 11.85 7.64

soil

P. 4022

subsurface |Sandy loam | 3.15 8.40 18.50 10.54 18.80 7.40 16.30 16.50
P. 4022

subsoil Sandy loam | 5.20 7.60 14.50 9.42 19.10 10.30 15.75 17.90
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Table 13B. Chemical analyses of Lung-yen-tung sandy

loam and coarse sandy soil.

Sample | Nitro- | Phos- | Potas- [Organic| Acidity| Lime require-
number | gen | phorus| sium |matter ment, kilo-
, % % | % srams, per are
P. 4011
surface .12 0491 1.11 ' 1.72 | weak 21.63
P. 4011 | ‘
subsur- .07 0421 1.06' 0.33
face \ _#’_wl______
P. 4011 j \ i
subsoil 05 = .025 l 1211 0.82 \
|
P. 4017 |
surface 09 | 022 2.40] 083 weak 18.80
P. 4017 ‘(
subsur~ | .07 | .016 | 2.46| 0.86
face i ]
P. 4017 !
subsoil 06 | 016 219| 0.72
|
P. 4022 ‘=
surface | .09 | 022! 271 0.74| very | 1.88
i B weak
P. 4092 P (
subsur- 08 ' .021 2531 1.61
face ‘ |
P. 4022
subsoil .07 0231 2.58| 0.59

(80) Fuling fine sandy loam: — This soil occurs in Fuling
Market (fPB%ETH ) and its vicinity in the western part of the
distriet. It is dispersed through the valleys as valley bottom
soil, and is formed from the eroded debris of the neighboring
uplands or hills of the Shiuping formation. The depth of
this alluvium does not esceed one meter. The land is rather

flat in contour, its elevation being a little higher than that of the
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Chukiang alluvium near-by. It is underlaid with a clay loam
subsoil and poor in natural drainage. The color of this type of
soil varies from grayish brown to dark brown when wet, and
changes to paler shades upon drying. The surface soil is somne-
what granular in structure but the subsoil is easily puddled.
However, cultivation is still not difficult. It has about the same
fertility as the Shihpai fine sandy loam. The principal use to
which this soil is put is for rice growing, and to some extent for
peach orchards as well. The yield of the peach crop is consider-
ed fairly good.

The chemical analyses of this soil indicates a defeciency in
nitrogen and phosphorus, and the presence of only fair quantities
of potassium and organic matter. Application of fevtilizers
containing niutrogen and phosphorus is essential, while that con-
taining potassium and organic matter also needed. Soil acidity

is weak and lime application is of minor importance.
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Table 14A. Mechanical analyses of Fuling fine sandy loam.

Sample Soil Gravel | Fine Coarse | Medium | Fine Very f{ine| Silt Clay
gravel sand sand sand sand

number class % % % %. % % % %

P. 2501 Fine

surface sandy 0 2.19 5.93 5.52 16.30 19.50 30.80 20.50
Jloam

P. 2501 Fine

subsurface sandy 0 2.76 6.44 2.98 14.32 20.00 31.00 21.50
loam .

P. 2501 Clay

subsoil loam 0 2.50 6.23 4.35 13.10 16.60 26.00 30.80
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Table 14B. Chemical analyses of Fuling fine sandy loam,

Sample | Nitrogen | Phos- | Potas- |OrganicjAcidity] Lime re-
phorus| sium | matter quirement
number J k Kgs. per
L% | % | % | % aro
P. 2501
surface .09 .023 | .86 1.75 | weak | 21.00
_._—i -
P.2501 '
subsurface .07 .022 | .89 0.73
|
P.2501 |
subsoil 1 .07 .016 | .93 0.97
Stony Land: - There are stony lands occuring in the

Canton, Lokang, Chungtsun, and Shiuping Series. The soil is
frequently mingled up with {ragmental stones or boulders of their
respective mother rocks. In between the boulders or blocks of
stones, soils of different textures occur. In the Canton and
Lokang Series, soil is mostly of sandy loam; in the Chungtsun
Series, it is mostly gravelly loam; and in the Shiuping Series it
is mostly fine sandy loam. Their various characteristics are
similar to their corresponding types. This land is utilized to
some extent. In the area of the Canton Series, it is used to
some degree for growing pine, as for instance, the Long Fish
Head Hill (B M) near Mao-kang (¥M). In Lokang
series, stony land is used quite extensively to grow pine, lichee,
native olive, and allied trees. This can be readily observed in
the Liungyen-tung and Lokang Valleys, but ir the area of the
Chungtsun and Shiuping Series, stony land is seldom utilized,
As a whole, the stony land has a steep slope. When properly
managed, such lands can be profitably put to grazing, reforestr-

ation, and orchard purposes.
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III. GENERAL CONDITIONS OF AGRICULTURAL
PRODUCTIONS AND FUTURE PROSPECTS
OF AGRICULTURE AND FORESTRY.

(A) General Conditions of Agricultural production :-

The alluvial soils in this district is extensively utilized for
agricultural production while the upland and mountainous area
are used only to a very limited extent. Although there are
some alluvial land still lying idle on account of the problem of
water supply or for other reasons, the area is almost neligible as
it comprises only a fe w square kilometers in extent, The upland
and mountainous areas ave mostly laid idle and bave. It is estim-
ated that about two-thirds of the Canton and Lokang Series,
nine-tenths of the Chungtsun Series, and four {ifths of the
Shiuping Series have not been utilized. The above figures include
about two-thirds of the hilly and mountainous area of the district.

About 80 per cent of the alluvial soils is used for rice erops,
and about 20 per cent for greens, peas, peans, root erops, fruits,
ete. Being the principal source of food, and irrigation being
easily practicable in this locality, rice is grown most extensively.
The most common fertilizers used are night soil, bean cakes, and
cattle manure. In recent years, chemical fertilizers are being
used in increasing guantities, especially sulphate of ammonia.
In the large area of alluvial soil south of Sha-wan, farmers do
not used chsmical fertilizers with profit. This may be due to the
heavy nature and the acidity of the soil. This problem deserves
a special ipvestigation in the future. The southern portion of the
great alluvium of Sha-wan is influenced by the salinity of the
irvigated tide water and is capable of only a comparatively low
yield. To make this land more productive for rice or other crops
is certainly a very important problem for research, as large areas

of land in neighboring districts are similar in nature. The alluvial
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soil of Sha-wan plain has been proved to be good for sugar cane
growing, but sugar cane is not yet extensively grown on account
of many reasons,

The upland and mountainous areas are utilized to some
extent for pine, bamboo, and {ruit growing, They are better and
more extensively developed in the north-eastern part of the
district, The principal fruits grown are lichee, lungyen, plum,
ohive, and pinaapple. Orange, lemon, and other fruits are also
grown, but not so much as in the low land.

(B) Future prospects in Agirculture abd Forestry:-

Being situated in the southern part of the temperate zone,
this area receives an adequate amount of annual precipitation,
has plenty of water resources, and a soil, as a whole, quite fertile
for agriculture and afforestration. In addition, facilities for
transportation and communication are rapidly being developed
and improved, so that this district is likely to become an import-
ant agricultural and forestry center of the province. The unculti-
vated land amounting to about one-sixth of the total area of the
district may be utilized in the not distant future. With the
introduction of improvements along the lines of irrigation, planb
breeding, fertilization, and the like, agricultural production is

bound to be greatly increased.
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B( 1) BEMaEE L Z— 86 e R PEHE S
HE T Sk b BB M B RE AR B AT B4 8 AN AR 4
B AnE AR

Fig. 1 This shows the general surface feature ofthe Canton
sandy loam with gentle slopping surface easy for affor
estation. This is a portion of the Minicipal Forest

Station of Canton, about 8 kilometer east of the city.

RB(2) BNDHBRLZzEHEHYEMDEAHGRLET
B BE AR B AHBE & GREARRSN LS
bz LB BT RPTB R IR IUE (1 )R

Fig. 2 This shows the profile condition of the Canton sandy
loam. The surface of the land contains some stone
{ragments or gravels. The sub-surface and sub-soil ave
generally clayey and imprevious with some white spots
of clay probably due to the vesult of bleaching off of

the red color of iron oxide.
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Explanation of Plate Il

63



B4

BC3) BRI R B 2 — A T B S 6 13 T B A R P L
YRR B BRARHS BLAS A 8 7 A 32 — B8 5701
S A T 4 SR b ot B S R R S S 1R 48
A mFk

Fig. 3 This shows the surface [cature of low hills of Liokang
sandy loam vecently utilized for orchard and forest
planting. This is a parb of the Shih-pai 'Fdrm of the
College ol Agriculture, Sun Yatsen University. There
are pine-upple plants in the front, lychee trees in the

behind, and eucalyptus [ovest at a distance.

B(4) BERREELz R R E RSB
AW Z AL A '

Fig. 4 This shows erosion of Lokang sandy loam north east
corner of Shawan and recent alforestation with native

pine.
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B|is)

Fig. 5

W(6)

Fig. 6

B BRVL M R 20 52 B YL R W YR 73 BRIL A
Ditefam R R E 2 2 HEH RS RA RS EE
HEERMB RN IBAE

This shows the river bank and delta deposits of Chu-
kiang or Pearl River. Itis a loam soil and utilized

for rice culture. The embankment of the field is gener-

“ally utilized for growing lychee or other fruits. This

site is opposite to Huang-pao about 13 kilometers east

of Canton.

SRR BBk I 70 F UL RR 7% B W o A R S B
BRI RE( 5 ik

This is also of Chukiang loam showing the luxurient
growth of lychee and other fruits. It is also near Huang-

pao
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B(7) B2 W R 5 BN D A

g

Tie. 7 Cabbage crop in winter after harvesting rice in Chu-

Kiang loam near Shih-pai.

B(8) FRivd+BiEE R KRRE () KIER

Fig. & Harvesting of second crop of vice at Shawan in the

Chukiang loam and silt loam soils,



B(7) Fig. 7

(8) Fis. 8
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R(9) A Ed R BRkKERRR

Fig. 9 Rice field, near Kiang-tsun Station, of Kiangtsun fine

sandy loam after harvest in winter.

E(10)  IrAhHIRS ik KA E I EEH B MoK R AR 1T
b

Fig. 10 Irrigation well with hauling lever in the Kiangtsun

fine sandy loam rice field, near Kiang-tsun Station,
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B(11)

Fig. 11

wEX RSN E R ZRER L RZR R
Zia R AR AR ERMEASER A ENEE
0 BEAE BN A G ' 6 2 BT (L A2 Y S

This hilly land of Chungtsun gravelly loam is generally
not well weathered and is difficult to be utilized. This
view is taken near Hai-shan Fort (1) about 16

kilometers east of Canton.
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