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HOW TO USE THE SOIL SURVEY REPORT

Sor. SURVEYS provide basic data for the formulation of
lind-use programs. This report and the accompanying map
present mformatmn both general and specific about the soils,
fhe crops, and the agriculture of the area surveyed. The
Idividual reader may be interested in the whole report or
bnly in some particular part thereof. Ordinarily he will be
ble to obtain the information he needs without reading the
Whole' report. Prepared for both. general and detailed use,
:, report is designed to meet the needs of a wide variety of
siders under throe general groups: (1) Those interested in '
he area as a whole; (2) those interested in specific parts of
8} and (3) students and teachers of soil science and related
@ricultural subjects. An attempt has been made to meet the
Bds of all three groups by making the report comprehensive
purposes of reference.
’R%ders interested in the aren as a whole include those con-
gorned with general land-use planning—the placement and
elopment of highways, power lines, urban gites, industries,
mmunity cooperatives, resettlement projects, and areas for
st and wildlife management and for recreation. The fol-
ing sections are intended for such users (1) Description
"{he Area, in which physiography, relief, drainage, vegetation,
mate, water supply, history, populatmn, industries, transpor-
ition, markets, and cu]tural developments are discussed; (2)
triculture, in which a brief history of farming is given with
pscription of the present agriculture; (3)  Productivity
abings, in which are discussed and presented the productivity
e different soils; (4) Land Use and Soil Management
il Chemical Characteristics of the Soils, in which the present
% of the soils are described, their management requirements -
ged and suggestions made for improvement; and (5)
¢ Control on the Land, in which problems pertaining to
and control of runoff are treated.
; mterested chiefly in specific areas, such as particular
) o he]d include farmers, agricultural technicians
nning operations in communities or on in-




gend. on the margin of the map and seeing the symbols and 5
colors that represent them; and (3) locate in the table of con- i

geribed in detail, giving information on its suitability ‘for use
and its relations to crops and agriculture. They will also find |
useful specific information relatmg to the soils in the sections on
Productivity Ratings, Land Use and Soil Management, Chem- ]
ical Characteristics of the Soils, and Water Control on the

Students and teache'r’s of :;o':,l science and allied subgects
_including crop production, animal husbandry, economics, rural ‘;

section on Morphology and Genesis of Soils and Mechanical |
‘-‘;:‘ j Analysis. They will also find useful information in the section |
e on Soils and Agriculture, in which are presented the general
i scheme of classification of the soils of the province and ail
detailed discussion of each type For those not familiar with |
the classification and mapping of soils, these subjects are |
discussed under Soil Survey Methods and Definitions and

sections on Description of the Area, Agriculture, Productivity |
Ratings ‘and the first part of the section on Soils of particular

: ; value in determining the relation between thelr special sub_] ects |
- and the soils of the area. | ‘

—Adapted from the USDA |

tents under the section on Soils the page where each type is de-

Outline map of the Phl]lppmes showing location and distance of’

Land. . '/

sociology, geography, and geology, will find interesting the '-

Mechanical Analysis., Teachers of other subjects will find the
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p_eated cultivation of such land has resulted in poor erop
yields due to fertility depletion and soil erosion........... 82 |
2 Eam.ma is another important crop growﬁ on Faraon clay : -
soils. T]}e .fruits produced are big and of excellent quality.
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Fic, 1. Upland soils like the Lugo clay, if planted continuously to
erops, without resorting to erosion control measures, may
soon lose their value due to soil erosion. Note that the
crops are planted down the slopes. The white areas in
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face layers had been washed off. 124

uE 38 erosion on Faraon clay with a slope of 35 to 55

vent in Naga. Planted to corn, the gully is the result”
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Fig. 1. This is a profile of Baguio clay loam. The brown soﬂs.;
‘produced from the weathering of the igneous vocks belowf.
are fair in fertility, but the steep slopes common in this
area make this soil type unfit for farming, except under
carern]iimianaserqen e i L di B i e

2. General landscape of Bagum clay loam. Note the steep |
et slopes of the mountains, in spite of which, corn and coco-
: nuts are planted. Such areas are common along the
Tahsay—To]edo road S A P L
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B to excessive erosion takes place on the rolling upland
liigo clay soil, with a slope of 45 to 120 per cent, This
land in Borbon is being continuously planted to corn
tobacco sl 126
i85 erosion on Bagulo clay loam with a slope of 80 to .
per cent along the Toledo-Minglanilla road. Cultiva- : . i3
| on this kind of land has resulted in accelerated i

Fre. 1. A profile of Mantalongon clay loam. The brown seil of this o
type had been developed from weathered non-calcareous

. shale

2, A typical landscape of Mantalongon clay loam. The hlgh i

and rugged mountains between Dalaguete and Badian are
under this soil type. Vegetationsconsists mostly of cogon =

s

and some second-growth forest... ! e SR N 126
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Fic. 1. Faraon soil profiles showing the comparative degree of erb-."" Miction due to soil erosion is evidenced on this corn
gion under grassland and cropland gugar cane ficld at Minglanilla, destroyed as a result
2. Comparative influence of the cropland and grassland cover e deposition of eroded materials from the upland..... 126
on the seventy of soil erosion on Lugo sm}g __________________ gl e of the highway at Carcar destroyed by flood which
i pred after the heavy rains of November 13, 1946...... 126

PLATE 16
Prate 22
on of the highway at Carcar covered by silty mate-
washed off from the uplands. This deposit was
to be nearly two feet deep.. ... 126
field' at Carcar was similarly covered 'by silty mate-
to a depth of 18 centimeters of sterile soil. Note
dorn plants that were washed down by the flood............ 126
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ng of a thick vegetative cover is a good way to
t0l erosion. Some farmers have learned by experience
Wrowing ipil-ipil on poor soil will make it productive
A portion of the land was cleared and planfed to

F1g. 1. Cultivation of this steep farm land at Argao is oné of the
main causes of the fast wearing down of the soils of the
provinee. This soil is Faraon clay on a 60 per cent alopé

2, This “kaingin” at Carcar is also on Faraon clay with
slope of 160 per cent. Note the man standing in the gu
formed as a result of erosion. .. MRS
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FIG 1. A typical class 1 erosion on Bolinao clay in Ma.cﬁq ‘
The slope is only 3 per cent. The white Spof
surface are limestone rocks or erosion pavements...

9, This is another tymcal class 1 erosion on Faraon
a slope of 3 to 5 per eent in Mandawe. Not;
orowth iof i banamnasl e
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with a slope of 6 to 8 per cent in Np

2. A typical class 22 evosion on Lugo |

15 to 20 per cent in Bo



| SOIL SURVEY OF CEBU PROVINCE
‘ PHILIPPINES |

| RECONNAISSANCE SOIL SURVEY

i By ALFREDO BARRERA and IsaAc J. ARISTORENAS
! ‘ . Of the Bureau of Soil Conservation
1 Depwtment of Agriculture and Natural Resources

SOIL EROSION SURVEY

b By SiviNo C. HERNANDEZ, Soil Technologlst Chief of Party
and LAUrEANO R. Lucas, Asst. Soil Technologist
Bureaw of Soil Conservation
Department of Agrieulture and Natural Resouwrces

on inspected by Dominapor Z. Rostrr, Chief, Division of Conservation
Surveys, Bureau of Seil Conservation]

i
il

i, SUMMARY
1Mo Provinee of Cebu which -lies on the central part of the Visayan
s, has a total land avea of 486,850 hectares. Cebu City, which
o capital of the province, is 8455 miles southeast of Manila. In
‘the population of the province was 1,068,078.
igland of Cebu is predominantly hilly to mountainous with a few
¢oagtal plains. The drainage condition in general being excellent
ducive for the good health of the people Water supplies from
onl sources are abundant.
geological structure of this' island has been thorough!y studied.
well known for its coal mines and potential oil deposits. Of
ive vegetations, cogon grass covers a large portion of the island
e virgin forests and second-growth frees exist. Mangroves and
\re sparsely distributed. 1
# discovered by Ferdinand Magellan on April 7, 1521. The
seplorer was killed in the battle of Mactan in his attempt to
fpuslapu.  Spain continued to send forces to colonize Cebu.and
the iddlands in the Philippines. The many abuses of the
lodt the Filipinos to revolt against them. After the Spanish-
L Wiir in 1808, the Philippines was ceded to the United States.
tha Paciﬂc War in 1945, Philippine Independence was.
July 4, 1946. b
: e available in Cebu, which faulitate the
products, The Province of Cebu
oads in the Philippines.




2 Sotl Survey of Cebu Pro'uince

Two types of climate prevail in'the province, namely, the fourth type
under which the northern part of the island belongs and the third type’
which covers the southern part of the mainland. i

Corn farming is the principal occupatmn of the people. The other
crops grown are coconut, tobacco, rice, sugar cane, vegetables, and fruits. "
Poultry and hogs are raised in commercial guantities. |

Farm Jand subdivision in Cebu is generally small. Ninety-seven pe
cent of the total number of farms ranges from .2 to 4.99 hectares
Majority of the farms are held and opetated by the owners themselves. |

The different soil types of Cebu were classified on the basis of thelr_']
morphological characteristics, Faraoh is the largest soil series in the i
province followed by Lugo series. These are the two most. important |
agricultural soils of the province. The Baguio soils rank third in extent‘
but are not important agriculturally as they represent the mountainous |
regions on the central part of Cebu. These soils should be reforested, |

The productivity ratings for each soil type were determined in: order
to show the relative capacity of each soil type to produce different kmds 1
of erops.

13

Heavy downpour produces more rumoff than gentle rains. The power
of water to scour the land depends on its velocity and volume.
Velocity is directly proportional to the slope of the land. The texture,
cture, and organic matter content of the soil are factors affecting
il permeability. The kind and density of the vegetatlve cover determine
e severity of soil erosion on a given piece of land. Intensive cropping
#teep slopes is the major cause of the senous to severe soil erosion in
tibu Province.

Sml erosion in Cebu Province resultmg to varlous adverse effects
Herves serious consideration:

1. The loss of the soil and soil ferhlity.
8. The cause of floods on the lowland which destroy crops, bridges,
houses, Hves, and properties.
¥, The cause of silting on waterways,
arbors. -
4, The cause of drought which tremendously lowers the yield of erops.
The following soil-erosion-control measures are practiced in Cebus:
Attempts were made to show the genesis and morphology of the two (1) Terracing of steep slopes and hillsides.
important soils in the province, However, conclusions drawn therefrom i (2) Planting ipil-ipil in rotation with corn and tobacco.
were based largely upon the physical characteristics of the soﬂs owing | . (3) The reforestation program of the Bureau of Forestry.
to the limited chemical analysis conducted. B ‘ ‘
Accelerated erosion began in Cebu when man started to clear and P
cultivate the land in order to satisfy his wants. b
The present condition of soil erosion in Cebu is extremely serious as
shown by the recent reconnaissance erosion survey. OFf the total area
of the province, more than %o (439,065 hectares) or 91.7 per cent are |
affected by erosion of varying degrees. About % or 62.7 per cent of the
area had logt 34 or more of their original surface; slightly less than
¥% or 18.5 per cent of the area had lost 1 to less than % of their top |
80ilj and approximately % or 18.7 per cent of the area has slieht to i/
10 apparent erosion only. Gully erosion hag affected 16,036 hectares |
or 3.3 per cent of the land area. A hectare of soil with a depth of
17 centimeters weighs aprox1mate1y 2,000 tons. On  this basis, 699
million tons of surface soil must have been washed away from th
396,671 hectares of land area: affected by erosion from moderate to
severe type. ¢
The Mandawe, Medellin, beach sand and hydrosol  soils have, in
general, slight to no apparent evosion. The slope of the. land varies i
from 0 to & per cent, All the lowland soils, with the exception of the |
Medellin series have good to excellent permeability, which prevents th
concentration of runoff.” Deposition of soil materials washed from the
uplands -add certain fertlhty to the bottomland soils to some extent; |
but where the deposition is made un of cherts and infertile subsoils, |
~ the agricultural value of the land is lost, i
The Faraon, Bolinao, Lugo, Baguio and Mantalongon goils have eroaion 3
ranging generally from moderate to serious and severe types. The slope |
_of the land ranges from 25'to 90 per cent. Soil erosion il
to several factors, namely, &l

Summary

channels, reservoirs, and

adoption of sound pregram of soil conservation farming is primarily.
éd in the island of Cebu. Cebu, as a matter of fact, is a critical
lem area in the Philippines in so far as sgoil erosion is involved.
U8 believed that the greatest single factor which may ultimately pave
Way towards solving the menace of soil erosion is to change the
lifle of the farmers in their methods of present farming. Such ¢
g6 could only be brought about by educating the farmers snew
the modern system of agriculture. Practices like better system of
find crop management, erop rotation with legumes, contour tillage,
© gtrip-cropping, cover cropping, terracing, green manuring, and
plication of the farm manures and fertilizers must be done. Finally,
nds should be ut1hzed for crop production according to their mherent
hilities.

I. RECONNAISSANCE SOIL SURVEY

 INTRODUCTION

Province of Cebu is one of the most densely populated
the Philippines. To sustain such a great number of
b8, extengive cultivation of the land for the production
‘ has to be done. The people, being primarily
h clear every available spot of their land to

op, whether tha land is suitable or not for
' "'lly a h1]ly provmce, the
] i
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“ was conducted in October, 1946, by the Division of Soil Surve

14 Soil Survey of Cebu, Province Desiriolion o o Arin

ures are certainly the aftermath of soil erosion which may
mean individual poverty and finally low government revenue
To evaluate the soil resource of this province, a soil sur

. There are very few narrow coastal plains. The moun-
lge rises gradually from the southern end, but more

on both the southeastern and southwestern coasts, = .
jlife runs on the northerly direction, attaining a maximum

ﬁi’ 1,000 meters above sea level on the central portion
Bhrovince where it gradually desecends until it disappears
ig hills and plains on the nmthern end (Fig. 1). The -
gordillera which is most elevated and rugged is dissected
B V-shaped canyons.

and Conservation (now Bureau of Soil Congservation). It 18
the aim of this report to show the existing soil conditions of
this province in order that sound program for the proper caf
and management of the soil can be formulated.

Also mcluded in this report is the erosion survey of th
province, which shows the extent of soil erosion taking placé
on the croplands. Soil-erosion causes and their control measures
are well pointed out.in the hope that they might help the i’arm
ers of this province conserve their soil and soil fertility for
permanent agrlculture '

WELIEE MAP
l Lor
QRRSOVINCE 7 Balalaqui Py

BANTAYAN
LR 1100000 ; ,'7

DESCRIPTION OF THE ARRA '-;

Location and extent. —The Provmce of Cebu lies centrall
in the Visayan Islands and is approximately between 9°

and 11° 21’ north latitude and between 123° 18" and 124° 4
east longitude. The mainland of Cebu is a long and narr

island measuring nearly 220 kilometers long and 36 kilomet
wide measured at its widest portion (Asturias—Danao). The
total land area is 486,850 hectares representing the different
s01l cover as shown in Table 1. ;
TapLE 1.—Land area showing the actual soil cover of Cebu Pravinc.‘

Yallon Py

Type of cover i Hectares Per cent

Commercial forest ; 40 ;200

Non-commerecial forest © 27,990
Swamps. AR : 3,790
Open and cultivated land : ‘ 414 870
Totaln il AL 486,850 100. 0f

d * Yearhook of Philippine Statistics, 1946

The adjacent islands of Cebu are small,"the most lmporta nt
ones being Mactan Island which lies about 3.2 kilometers easl
of Cebu City; Camotes Islands located about 52 kilometers
northeast of the City; and Bantayan Island situated om ‘
northwestern part or about 14.4 kilometers west of Mede
Cebu City, the present seat of the capital, is 845.5 statute u
southeast of Manila (frontlsplece) '
Physwgmph Lo




16 Soil Survey of Ceba Province | Desm*iption‘ of the Arew . 17

There are no volcanoes in the island, but some hot springs able 2 shows the municipalities equipped with public water
exist near Barili, Oslob, and Alegria. These hot s;irings m ibution system with its corresponding capacity, type, and
- be due to the water passing through the uncooled lava in t lation served. '
interior portion of the earth. There are numerous oth . ;
springs along the hlﬂSldeS, some of them are big and a I:'ABIAE Z.fPublic water distribution sy“stem . Cebu Province
tapped as water supply for the towns. The rivers of Ce i Carnetty. g etion

are few and small originating from the interior central regions et Type (Gaflonsper | geryetl

and flow swiftly towlrds the coast. These rivers are nofi e T

navigable, for they become dry during summer. 3 : ' : : Pump .. .o 1’%1;}%
Fringing from the cordilleras are small coastal alluvial flo o AERSEEE L Rl - sggiggg

plains and alluvial pans. These plaing are characteristica]l'
low and flat, and consequently have poor drainage. All o
them are along the rivers of Cebu. The most important plains
are those located in Cebu City, Mandawe, Carmen, Asturias,
Balamban, Toledo, Barili, Talisay, Carcar, ‘and Argao.

The Province of Cebu as a whole is well drained. The
topography of the land and the naturally porous underlying
bedrocks favor rapid drainage. The alluvial plains as already

mentioned have poor drainage while the bottom lands kee - S e l;ra\rltyind Pump
standing water throughout the year. «g . o el o

Mactan and Bantayan Islands have rolling lands with very L R e e e TR L N LG
low hills and short rivers to the coast, and are well-drained. R e T 5
Camotes Islands on the other hand are very hilly. Bach of J. ke R iy
three islands comprising the Camotes Group is highly elevated
on the central part. Limestone hills and mountains of igneou 3 ; ;
ur1g1n make up the rugeed, steep slopes on the central porti A thorough study of its geology has been relatively made.

¢ Poro Island. The coastal areas around the Camotes Islands, mence of several coal deposits and reports of the existence

however, are rolling to undulating and are well populated. A pal oil led geologists to investigate more of the: geologic

. Water supply.—The province of Cebu is adequately supplie n’!: iilixe of the island.

‘with potable water. Public water-distribution systems are
und in thirty municipalities the biggest of which is & AP ‘ ;
nofia Water Works located in Cebu City with i da.ll.y SRR . Alluvial deposits and coral reefs. :
l—‘ﬁ'é of 1,915,200 gallons. The different waterworks in t : Malumbang coral limestone and marls.
Wint!e are operated either by gravity or by pumps or both I . Andesitic flows and agglomerates.
" In addition to these sources of water supply, many artesm ] ' ' .. Vigo shales, *
wells are conveniently located in the different places. Peren- , ggf";iifnd S]ite“hke rocks
. " . . i ! ..: 1ne 1mirusions.
nial springs along the hillsides are found in many section‘ : s Bagal complex, chiefly diorite.
of the province. |
; The chief charactemstm of the water of Cebu is its hardn
This is true because Cebu is largely a limestone country
~ the carbonates which are easﬂy dlssolved in water caua

gy.~Cebu is one of the few provinces in the Philippines

ologic formations' in Cebu according to Smith are as.
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“of the island. Smith cites Becker in 1901 of the continu Vagetation—The native vegetation of _Cébu Provinee consists

. growth of the limestone from the fringing reef along the coast ngrove swamps, grasslands, virgin and second-growth
. to the coral limestone cap on the crest of the Cordillera. 8 (Fig. 4). ) i

mangrove swamps are scarcely found 'along' the coastal
Majority of them are at the mouths of most rivers. The ‘
hes extend from the shoreline up to the limits of the brackish

S
A\

From the geological survey of Cebu conducted by the Natio
Development Company, eleven different formations of rocks h \
been classified. The distribution of these different formations
is shown in Fig. 2 and table 3, respectively. : i
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TABLE 8.—The different geologic formation of Cebu

Soil S-m'"vey, of Cebu Pf_rovinoe

Description of- the Area 2l

8 water, but the Wéll-developed ones are in most river mouths.

Geologic formations

* native vegetation of this type, when grown along the mar- ;
of flood plains, serves as a good protection to the sheres b

Map unit and
geologic age

[Lithology

Topographie
expressions

8t the scouring effect of the sea waves.
fngrove swamps are extensive along the eastern coast of

‘Alluvium
1

Recent

Carear limestone

Pliocene to Recent

Barig limy clay

Miocene-Pliocene

Barili limestone
Upper Mioccene
Maingit formation

Upper middle Mio-
' cene

Taledo formation

Lower middle Mio-
cene

Mount Uling Lime-
stone .

9
Lower middle Mio-
cene

¢ M'a[ubog formation

Lower Miocene

Cebu Orbitoid lime-
i at%ne

Lower Miocene
Cebu goal bearing

Lower Miocene

Baseinleut complex

Pre-Miocene

Silt and clay, sand and gravel under coast-
al plain. Narrow alluvium in borders
of most interior streams. Beach depo-
sits of sand and coral reefs and some
detritus of igneous rocks.

Porous coralline limestone %oorly bedded
cavernous. Some well edded com-
monly soft. Contains bed of limy c'mfy.
At sea grades into living coral reefs,
Average thickness about 1,000 ft.

Brown sandy clay with high lime conient.

Base of formation is calcareous shale,
Thickness from 450 to 1,200 ft.

White porous limestone, gsometimes hard
or clayey Ranges from 650 to 1,800
feet thick,

Lower member white coral limestone

about 160 ft. thick. Middle member
poorly sorted and poorly consolidated
sands and conglomerate of limestone and
old voleanies and pre-Miocene rocks,
Upper member i3 carbonaceous poorly
consolidated shale and  sandstone.
. 'Thickness from 650 to 3,800 feet.

White bentonitic shales underlain by
brown carbonaceous shales locally coal
bearing; all with limestone lenses.

Compact thin massive white limesione
of about 700 fest thick, !

Predominantly fine to coarse clastics. In
layers of shale and mudstone below;
sandstone and conglomerate at middle
and ecarbonaceous shale and coal lenses
on top. Thickness ranges from 1,500
to 8,500 feet.

,

Hard, impervious, white pure limestone.
Thickness from 250 to 325 feet

‘Sandstone and shale lenses of conglom-
erate. Lower part with 7 feet coal seams.
Thickness from 150 to 400 feet,

Igneous and metamorphic rocks of un-
known age, Diorite, quartz diorite,
andesitic flows tuffaceous rocks. Some
metamorphosed into greenstones slate

conglomerates, and hard limestone, in

part probabl

"

y erutngaoud, 4 jlod e Rl we

Coastal plains and river flood

_blaing

Younger limestone of coastal

plaing has rough surface. °
Older rocks at high altitude
has gentle to steep slopes.

Much of drainage is under-
ground.

Btreams.

Broad ridges, or open V- |
shaped valleys with smooth
surface and gentle to mod-
erate slopes, surface drain-

age,

Somewhat similar to Carcar
isolated  clifts
areas, |

limestone; o
common’ in some
Drainage underground.

Low rugged hills but "higher 7

than  Toledo  formation.
Cliffs absent and
moderately steep.

Low rolling hills and gentle |
V-shaped

swales, broad

valleys.

Precipitous mountains, with

steep-sided gorges probably
underground drainage,

Broad depressions and low
smooth, rolling hills, %

Ridges and steep cliffs little !

underground drainage, ;

Steep slopes and valley: bota
toms in Central Cebu to
high rugged hills in south-
ern part,

Bold, rugged mountaing sepa-
rated by deep Veshap
ZOrges. > |

Surface drainage
concentrated in few large

slopes

Province between Liloan and Carmen, and on the western
from Aloguinsan to Toledo. The coastal areas between .
ac_iﬁcans and Poro Islands of the Camotes Group are like-
W‘.lde mangrove swamps. The southern coast of Mactan
18 covered by this kind of vegetation. ;
ikauan (Rhizophora mucronata Lam, and R, candelario
) ) api-api, piagao, tabigi, pagatpat, langarai, and nipa palms
@ common plants in the swamps. These trees are useful
‘e] purposes while the nipa palms are used for thatching
lals of houses: : e
Yirosol areas when cleared offer good sites for either basigos
0nds or salt beds. :
8 greater part of the central portion of the island are grass-
Areas. These grasslands were formerly cultivated areas
il Were later abandoned and thus covered With-cogon grasé. :
‘o the steep mountain ranges on the central part of the
1t are grass lands,  Some of the cultivated fields like those
il to coconuts are also covered by cogon. Execept on the
ern portion of the province, the cogon' plants (Imperata
Fica) in general have a very thin growth with narrow and
loaves. These characteristics of the- éogon grass may be
ted to the poor and thin soil on which they grow.
#econd-growth forest also occupies a large portion of the
VeI Of the Island. - Trees in this forest have no commercial
GXeept for firewood. In easily accessible places, the trees
quently cut before reaching a fairly large size. - Such
common in the interior regions between Consolacion
én.  When the place, however, is hardly accessible, the
the chance to reach fairly large size with dense under
=_m;lm! growth molave ‘trees are found in the limestone
0! .a;hout the island but seems to be relatively abundant
part of the province. Although the people clear
ﬁultiﬁ(atiou, they spare the young molave trees.
it ad Coronitas ave very common in the -
: on on the northern part of the

’ grow

L eS
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The virgin or the primary forest covers only 2.26 per cent: of!
the soil cover of the island. This kind of forest is found only" }
"in the inaccessible areas of the south-central part, the centra
and interior regions between Carmen and Asturias. It is also
found in small patches on top of high cliffs and rough mountain
lands of the central part of the province. The distribution

the

23

Ol the common plant association in the primary forest
agin, malugao, nato, and white lauan in Odlol; and
li, ugia, and kahumay-humayan, all in Danao. Tin-
and narra are mostly found in the interior regions of
Dita, bagilumbang and kalantas are common in the
Dumanjug. Dita is a forest tree commonly used for
#hoe making in Talisay and in the City of Cebu. Such
marig, anubing, apitong, amugis, balete, banuyo, sakat,

Soil Sm"vey of Cebu Pwyumce ’_Descﬁpticm of 'th,ef Area

‘e“

different types of native vegetation is shown in Fig. 3.

i

B cuumvares wano
COSGN AND OPEN LAKD Bﬁgit%%?

m HON COMMERCIAL FOREST = | %

nd yakal, which have commercial value, are found on
| vegion of Cebu Province.
h maguey is a cultivated plant, it is oftentimes found .
wild in many -areas like those in Bantayan Islands,
Group, Mactan Island and on the morthern portion of
therefore, seldom cultivated. It is very rare on the
part. It is often found growing in the rocky areas .
goil is thin,
ation(4) and populotion of the area.—Long before
ery of the Philippines by Magellan, the town of Sugbu,
dl Cebu, existed as a prosperous native settlement.
0w evidences. that the people of Cebu have had con-
and were influenced by the Hmdumzed Malays from
, Java, and China.
@d by the need of a new trade route to the East, Ferdi-
gollan, in a fleet of five ships sailed on September 20, '
San Lucar, Spain via the Pac1ﬁc Ocean. On March
[ageallan landed on the 1sland of Homonhon where the
livst saw the Filipinos. In their desire to get more
plorers further sailed inward and reached the island

L April 7, 1521. Rajah Humabon, then Chief of
bomed the Spaniards. After the blood compact be-
on and Magellan was signed, the former and his
iy others fotaling 800 were baptized by the latter.
i Was get up in the middle of the square to comme-
mags in Cebu where it stands today (Plate 1,

LEGEND
VEGETAT!GN MAP

CEBU PROVINGE |

SCALE. 111,000,000

s Balalaqui Pe

COMMERCIAL FOREST

S

¥ i

CAMO‘I‘EB 15LANDS J Pongen L.
\ Sogod i

Alegria ki

on the eastern side is the Island of Mactan,
'l chieftqm by the name of Lapulapu, who
ﬂpanish influence, To subdue Lapulapu
orce on Apml 26, 1521, to
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Soon after Magellans death, the Spamards sailed back r-
Spain on September 16, 1522, in a ship (Victoria) commande
by Juan Sebastian Elcano.
Forty-four years after'Magellan initiated Christianity in '?:
island, Spain sent another expedition to the Philippines whic
also met failures. On November 21, 1564, an expedition led by
; Miguel Lopez de Legaspi with the aid of Andres de Urdane
3 sailed for the Philippines and arrived in Cebu on April 27, 1565
There was a change of event when Tupas, the greatest chief of
Cebu, acceded to the friendship of Legaspi, between whom
blood compact was signed pledging loyalty, protection, help, and
“equal shares in the spoils of war between the two leaders. Thus
. began the colonization of the Philippines by Spain. ‘
The discovery of the Philippines by Spain elicited her riva y
country, Portugal, to send a series of expeditions to Cebu in th
vears 1566, 1568, and 1570, to drive away the Spaniards b
blockading them; but she never prospered.
The people of Cebu did not suffer much from the blockade a8
they did from the frequent attacks of the Moro pirates 0
A most coastal towns, which lasted up to the end of the s:ve i
.~ teenth century. This impelled the people to build several watch
.~ towers along the southern 'coastal shores to warn the inhabifs
}. ants of the approach of the Moros. Some of these towers stif
stand today. e
"'; The beginning of the 17th century was charaetemzed by fre
{ient revolts of the nhatives. The abuses of the friars: t
Luosgive tribute imposed; depriving the people of the access
) wealth of the natural resources; and the fraudulent way
dividing the land among the natives enraged the F111p1nos
,,y against the Spaniards. ;
, defeat of the Spaniards by the British in the battle of
iila on October 4, 1762, gave the irate Filipinos renewed effort
volt against the Spamards. The people of Cebu partlclpate d
revolt, but were later suppressed by substantial Spams
government forces.
he victory of the Amerieans in the Spamsh-Amerlcan W
‘in 1898, ended the Spanish sovereignty in the Philippines.

In the Second World War, the Philippines fell under the Jap:
anese Army. The island of Cebu, just as any other provi
was placed under the Japanese Occupation Forces from Apr -

1942 to April, 1945, after which the Americans vetur: o i*;f,‘;f,ig'";E;,‘;;“'éff,f;;:‘:;, SRkt
: Ilberate the Phlhppmes._ o Gl i ' LT R RN

This structure in Cebu City houses the cross planted by Ferdi-
nand Magellan upon his arrival in the lIslands on April 7, 1521,
The original cross which was already partly destroyed by the
elements was cased-in by another wooden material.

his |8 Magellan's monument in Mactan Island, marking the
ce of hfa battle with Lapu-Lapu that took place on April 27,

s
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ore was a tremendous increase in the population of Cebu
g the 19th century. In 1799 the population of the provinece
0,000 and in 1850 it was 389,073. According {o the
of the Philippines, there were 653,727 inhabitants in
866,065 in 1918 and 1,068,078 in 1938. This dense popu-
oupled with the poor and eroded soils of the province
d the Cebuanos to migrate to sparsely populated
es like Cotabato and Davao. Cebu is the most thickly
ed province in the archipelago today. In spite of its
tl topography, and eroded and depleted soils, the people

pamgm-}a]an g !
Ayta, Fe
S A 7

¥ ogad

g

~ NOTE: Fachdot represents
4000 people
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* progress, however, was impaired because of the ‘Second Worlg
War. _ ;
Soon after the World confliet, the province began to reestabli
itself little by little and with the present trends of commerce, il
will not be long for Cebu to make up for her war losses.
The education of the youth in this island is undertaken by botl
public and private institutions. Aside from the public elemen:
tary and intermediate schools found in every town, there'a
also private schools established by private corporations and Ca
tholic institutions. There are four public high schools outsid
the city limit each located in Tuburan, Argao, Carcar, and Du.
manjug. Privately-owned institutions offering both secondary
and collegiate courses are found in the City. Some of these
institutions have branches in the outskirts of Cebu. Among th
well-known institutions are the San Carlos College, Southern
College, Southwestern College, Visayan Institute, and Cebt
Institute, i : " _ This is the Cebu Portland Cement Factory in Naga. Cheap cement
Industries—Farming is the major industry of the people of L e e S Saan esagery e aar el n ot ol
Cebu. The aggregate value of agricultural products in 19
was 12,325,165 pesos. 2 :
Aside from farming, there are other industries that ma
- Cebu progressive. Among them are the cement manufacturi
coal mining, pot making, blacksmithing, and fishing. i
The Cebu Portland Cement is a government factory which ig
located at Naga, on the southeastern coast of the province, 21
kilometers from the city (Plate 2, Fig. 1). This factory wag
built in 1923. With the increasing demand for cement, addi
tional units were installed in 1989. The estimated output of the
plant is 6,000 barrels a day. Before the war, the factory pros
duced two kinds of cement, namely, the portland cement and
a high-silica cement. The raw materials of the cement ar
obtained behind the factory, Part of the coal used by the plantis
was imported and the rest was obtained from the Uling Coal
Mine, 13 kilometers west of the factory. . ‘ !
It is fortunate that this cement factory escaped the ravage of
the Second World War. During the early period of liberation,
the factory was operated by the U. S. Army. Later it :_;
turned over to the Philippine Government. :
There is at present a great demand for cement and fo meet

. ! ; : ranks second in the production of coal in the Philippines. The
this demand, the factory operates on a full 24-hour In flk g T R P e

addition to the imported coal manufacture of cement,
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‘; e coal obtainable from the different coal mines in the
vince. In 1940, the Cebu Portland Cement burned 96,071.64
| of coal, 34,808.9 tons of which were imported and the
was supplied by the local mines. Only local coal was used
lie amount of 20,859.52 tons in 1946. Speaking of output
140, the factory produced 861,481 barrels of APO cement
'255,300 barrels of Hi-silik (a barrel comtains four bags
8 kg. a bag). From February of 1946 to February of
; the factory produced a tetal of 1,785,406 bags of cement
ol at 6,073,921 pesos.

'1 bu is one of the few places in the Pluhppmes that has coal
mits and ranks second in the productmn of this mineral.

as first discovered in Cebu in 1827. There are several
deposits in Cebu. Only a few were mined owillg to the
licated structure of most deposits; the quaTlty deficiencies
ing spontaneous combustion; the relatively poor access-
¥, and the low prlce of coal at the time which did not.
ant mining. .

"1 production before 1942 was rather low because of compe-

i from foreign markets. But importation was curtailed

'esult of the war. This reduction of import and the exces-
emand of the cement plant for coal, sparked a big en-

fagement in the coal mining business. In 1946, fhere were

f coal districts in Cebu Province which embraced a total

ty-three coal mining enterprises. These districts were (1)
yhumayan in Carmen, (2) Northeastern Camansi in

0, (3) Camansi Proper also in Danao, (4) Mount Licos in

istela, (5) Toledo, (6) Uling in Naga, (7) Mantalongon

ilaguete, and (8) Guila-guila, west of Cebu City. The

production of these mines in 1946 was 48,427(28) tons

1,089,607.560 pesos. The average price of the Iocal

946 was 22.50 pesos a ton.

ding to Smith, the principal characteristics of Cebu coal
ollows: Rather soft, crumbling into fine particles upon
to air; highly inﬂammable producing too much gases
'} and unless proper care be given on the crate,
88 in heat and in the amount of unburned coal may
col:ing' coals are found in Guila-guila, Mount

Description of the Area




‘the coast, only those at Mandawe, Sibonga, Opon-Cordova, am

 Manila. The district Office of the Bureau of Fisheries in Cel
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mod in places of Medellin and Barili. Oils were Al ves il
to exist in San Remigio and Alegria. As a matter of ‘

‘people in these places make use of the oil seeping from
5 pprings for lighting purposes.

A

are bolos, knives, plowshares, chairs, and many cther ir-f
wares. 1
Potmaking from earthen clays is done in Naga, Carcar, Ar :‘#
Bogo, Danao, Daanbantayan, and Liloan. 1
The coastal waters of Cebu teem with marine products. T
northern waters of the province, especially around Bantay
Island and the western side of Daanbantayan are the b
fishing grounds of Cebu. This area, which is rich in herri.
salmon, sardines, and anchovies, is closed to fishing from
vember 15 to March 15. The sea around Mactan Island
especially rich in crustaceans. The southeastern and west
waters, however, cannot favorably compare with the north
portion in terms of fishes, fishing being merely for sustena
purposes and consequently is opened throughout the year.
The artificial ‘culture of fish like bangos is not very extensiv
Although fishponds are found in almost all hydrosol areas alol

}‘ : CLIMATE
& condition of the atmosphere at any time or place is exe
g6l by a combination of several elements, primarily; (1)
Berature, (2) precipitation, (3) humidity, (4) winds, and

\

BANTAYAN 1

1 Madridejos
Doan Bantayan

CLIMATE MAP
; OF ‘
'CEBU PROVINCE

Pinamungajan are of commercial importance. -Bangos fries a
obtainable as early as February along the shores of Mac
Island, Dalaguete, and Argao. As the fry requirement of t

province is easily met, a large quantity of these fries is sent ;

reports the total catch of various kinds of fishes for the yet
1946 as follows: |

Astorias [0 ] /
Balamban /O Danao
i : Camfnaieh

\'\_ / b."orm j

Kind of flsh " Kilos
Toloy (Hemngs) © 1,242,340 "". e
Tabagac (Herrmgs) 461,865 Bliseioonsejon & i
Haul-haul (Herrings) 5,470 b~ Vi 5oy, |
Alagiinsan, e 4/,;? -Wba LU
Bolinao (Anchovies) . i 33,318 RO i Fmaﬁda (s :
Malatindoc (Round Scod) 41,019 X Barili e
Aguma-a (Mackerels) . 2,150 - e
Tamban (Herrings) ... S T Al SO 560 » : g
1 LEGEND
Matat stalda i G RS e s e 2R e s e
) i 7 i ] Ddlr:yutlre [j it :":I::J;P‘:d"t::e:s:::‘;:g .
Some of the fishes and the fish products are consumed in 4 ' 4 ojarcoy AL
province; some are exported to the nearby provinces includi ' ofbajjo-or (2 rovnn ypa Mo vsey proseunceswasimin
A i # Y 1 rain periodand no dry seasen,
Northern Mindanao, but the greater bulk is sent to Manila, s
Iron was once produced in a smelter plant in the City befol
1942. Iron ores were taken from the mines located on ¢

mountams back of the town, but its operatmn WAS: ever res

I ?n[r: I
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(5) air pressure. These elements of weather and climate mak

~ of November receives the heaviest rainfall while April receives
‘the least.. On the other hand the southern part of Cebu Prov:

Climate | 83

- up the ingredients out of which various weather and climate Bl d,—Showing the average monthly rainfall of four weather stations
types are composed. Weather varies from day to day, an ' - of Cebw Province (9)
climate differs from place to place because of variations in th T LI T B s
amount, intensity, and aerial distribution of the several elements, e :
more particularly temperature and precipitation. The cause fol ; : e Siehu Gty il R EEbian i

the variation of these elements from place to place and from
season to season on the surface of the earth is attributed ta
climatic controls such as (1) latitude, (2) distribution of land
and water, (3) winds, (4) altitude, (5) mountain barriers, (6
ocean currents, (7) storms of various kinds, ete.

Cebu is a long and narrow island extending on a north-sout
position between the north latitudes of 9° 25’ and 11° 17/ This
position places Cebu under the tropical rainforest type of world 0
climate.. Under this type, there is a uniform high temperature ol '
and heavy precipitation distributed throughout the year, so that 3

days & days

=
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ihicze is no marked dry season. general, there is almost a uniform distribution of rainfall

The climatic map of Cebu Province as shown in Fig. 5 indi Biic time in the whole island of Cebu. «An exceptional
cates two types of rainfall conditions, namely, the third and however, was the rainfall recorded on November 12 to 13
fourth types. The northern portion of the island of Cebu, in: b Wherein for a period of 24 hours, 97.9 millimeters was

cluding Mactan, Camotes, and Bantayan Islands belongs to the oy B This rain which fell on the central part of the prov-

B e Tl type 15 characterized by no very pr@ & Gnused heavy destruction to crops, soil, roads, bridges,
nounced maximum rain period and no dry season. The month e

o1l of temperature and humldlty for Cebu City is shown ‘
b, Cebu Province belng near the equator consequently
ithin the belt of maximum ingolation and, thus the tem-
will be uniformly high,

ince falls under the third type, and is characterized by no very
pronounced maximum rain period; but with short dry season
lasting from one to three months. The distribution of rainfall

for the third type, exemplified by the records of Cebu City and | the sun’s noon rays are not far from the vertical pOSltlon,
that of Mantalongon *(Table 4) shows that March to April i8 longths of the days and nights do not vary much from
the relative short dry season and that the heaviest rains fall in of the year to another, it is natural for the annual
October. The heavy rainfall in October is attributed to de-i uire to be high subject to little variations, so that the
pressions, typhoons, and the start of the northeasterly winds ‘in temperature for the hottest and coldest parts of
However, rainfalls from June to September also continue up Ve do not exceed 3 degrees centigrade, May, with a
to October since these months are within the typhoon season i erature of 28.1 degrees cenfigrade is the hottest .
Rainfall in August is slightly less than in any other month§ : la January with a temperature of 26.0 degrees cen-
as the general path of the typhoon is along the highest north coolest month. The average temperature for the
Although the distributions of rainfall in all the weather stationg . 'ﬁiﬂr%ﬁ centlgrade.

are similar, there are more rain and rainy days recorded af : al differences in the range of temperature,
Mantalongon than in any other station in the island, This ! el Maxi d minimum for the day, ave

~ so because generally more rain can be expected in regions of legr it preater than that of the ‘

hlgher altLtudes than those at lower ones, Mantalongon being
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vecorded in 16 years was 18.3 degrees centigrade in 1905 ang CL[NLAT[C ELEMENTS

the absolute maximum temperature recorded in the same peno
of years was 35.0 degrees centlgrade in 1915. THIRD TYPE (MEAN)

JAN. | FEB | MAR.| APR. | MAY [JUNE JJuLY | AUG| SEPT|oCT. NOW| DEC. |

TABLE 5.—Showing the average monthly temperature and relative humidit
of Cebu City (9) 5

¢ s i Relative
Months | Maximum | Norma || Minimum Frumidit 0

(°C) el (°C) | Per cent
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In general, the temperature range of the province is fairll
uniform, the slight variation in temperature being influenced b; 0 S 5
the differences in altitude. The higher the elevation of a plac : | i
the cooler ig the temperature. 'This usual positive correlatio:
registers a variance of 2 degrees centigrade for every 300 meter:
rise or fall in altitude. Mantalongon, Camp 7 and some valley, :
west of Cebu City are typical examples of regions having sem - : ,
temperate climate. Semitemperate crops like cabbage, coff Rl i
everlasting, and others thrive well on these places. : i \"f-\ | e 108

et o

The interaction between precipitation and temperature, whic e \\____.../ Rl Ll -t -
18 referred to as humidity, produces certain influence upon plar i 20 oy 1 T~ Tiewn B
and animal development. The amount of water that transpire , ! R S A M e
from the bodies of animals or plants is dependent upon the rel ol s Cebu ity
tive humidity. ;

Storms may occur in any month of the year in Cebu, but f ' : ) ¥
is more prevalent from October to November. One or tw e ; ‘95
typhoons may also be expected annually. Typhoons pass mo — i e
frequently and with greater intensity on the northern part ¢ i, ,,_’;: ' =
Cebu than on the southern gections. Although Cebu is belo il P : 3
the typhoon belt, typhoons that pass outside the Island are al o
felt in the province. | i et B

The graphical fluctuations of some climatic elements as con —f A e -
pared to the climate o:f the Philippines for the province of Ce 1R A e S
e ke own in Fij |8
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AGRICULTURE i
before the discovery of the Island of Cebu by Ferdinand
i, the cultivation of the staple crops had already be:en
by the natives and commerce had been flourishing with

#latic countries. Bartering was the system of trading

The pre-Spanish Cebuanos cultivated rice, sugar
conuts, lemons, garlic, bananas, hemp, millet, panicur,
BEr, oranges, coconuts, nangcas, and gourds. As trade
d, other crops like tobacco, corn, cacao, cotton, pine-
iguey, arrowroot, peanuts, cassava, indigo, and many
0P8 were introduced into the island from other countries.

b from the Spanish to the American regime passed the

figricultural development in Cebu. This progress. in
@ in some way was influenced by domestic needs and
émands for export crops. 'Shortly after the First
I, there began a great demand for copra and coconut
, thereby encouraging the planting of more coconut
| the other hand, the free entry of sugar into the
ftes considerably encouraged the rapid growth of the
Wustry in Cebu. Derris, which at one time was in

fmand in the United States, was also cultivated exten-
SBut such demands were short-lived, for not long after

orld War, prices of coconut oil dropped so low that
il decrease in export greatly caused the abandonment,
0eonut plantations which were ultimately changed to
i other crops. This was also true of sugar cane
The imposition of '0il excise tax and the Sugar
Act further agoravated the development of these two
‘indust‘ries.l. Cebu, one of the leading coconut and
8 a8 well as the center in the Visayas in the export
uets, was greatly affected by these changes. | With
ont of better synthetic insecticides in the United
mand for derris roots gradually ceased to a point
GHOp was altogether forgotten,
Greasing population of Cebu alse created attention
Production of more food crops, Cebuanos are
6 and naturally, they have a great need for thig
0 the limited lands suitable for corn, Cebu has
ing f, om other provinces, It is because
table lands were planted
epletion
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s

oty sl ruit trees, derris aml Biitinuous and intensive cropping of corn on the same area
z?éﬁeizlg‘;i‘glgogie?Ch CUgRR A8 Magiey, it entually exhaust its soil fertility. And if planting is
When the province was liberated in the middle part of 1945 §teep slopes as is common in many parts of the province,
the agricultural set-up of the country was rather unstablé tosion hazar.d will be mcrez'a.sed.- Cox_'n‘ may be grown on a
Agricultural problems presented certain difficulties such ai Hinge of soil types and climatic conditions. Best results

" the need of seeds and other planting materials, lack of farm in obtained on flat, alluvial, undulating to sloping areas
plements, and work animals, etc. Agriculture, like any othe fertile, deep, fine sandy loam to clay loam soils with

industries, requires a good program of rehabilitation and rea d inage. With good soil and favorable climatic conditions,
sustment. with sound crop management, a maximum yield of 20

bl A 818 per hectare may be realized. Fertility on corn lands as
) : ' thfzr crop lands can be maintained by fertilization and
pping system, usually alternating a legume crop as a

Cebu is one of the provinces in the Philippines where agricul

ture is extensively practiced. But despite the collective effort venator. Otherwise, continuous cropping of corn will
" to increase the production of food crops, the province still i drain the soil of its plant food nutrients.

ports corn from other provinces to supplement the celeal ne are two methods of culture used by the Cebuano farmers:

of the growing population. owing of corn, depending on soil conditions. On areas

. The total cultivated area of the province in 1939 wa eep and stone-free soils, the land is plowed and har-

- 189,161.10 hectares or 28.58 per cent of the total area of th 70 or three times during the latter part of January and
province. A great portion of the province is under grassla « d in the latter part of March or early May. Hand
and only a little portion is occupied by second-growth fores and cultivation of the corn field are done when plants
But as previously mentioned elsewhere, some of these cogona one to one-and-a-half months old, Irrigation and fer-
and second-growth forest areas were placed under cultivatio are seldom practiced. The crop matures three to four =
during’ the enemy occupation and even after the liberation B ion e et of cora i !
the TIsland., At present the cogonal areas are on the rough " rvesting, the same field is prepared again for the second
rolling and hilly areas of the province. 4 @t corn.: Although the general practice elsewhere in the

The ten prmc1pal crops of the province are corn, cocony i8 fo plant corn at the start of the rainy season,
sugar cane, rice, maguey, tobacco, sweet potato, cassava, abag mers in Cebu plant corn anytime they can preparé
and derris. Other crops like gabi, mongo, ubi, peanut, ‘
plant, cabbage, fruit trees, and ﬂowers are also grown on con ng and eroded upland areas where soils are stony and
merecial sgale. - land is “kaifigined” or thoroughly cleared of weeds

Corn.—~—Corn is the most 1mportant cereal crop of the peo ‘plant debris with the use of square-pointed bolo locally
of Cebu. In 1938, a total of 81,196.67 hectares representifif . On the early part of April or after the first rain,
57.57 per cent of the cultivated area of the province was planti ed with the use of pointed stick. On severely
to thig erop. In the same year the total production amount d rocky areas, corn seeds are planted in limestone rock
to 919,865 cavans of shelled corn and 10,306,107 ears of grel : ining soil. Unfortunately, corn planted on these
corn. The total value of this production was 2,655,822 pest give, fair yield as its production ranges from a
The 1918 corn production was greater than the 1938 producti & maximum of 6 cavans per hectare. In areas
by 4,458,162 cavans. This decline in corn production in 19 deep, the production ranges from 5 to 20
may be attributed to the decreasing fertlhty of the land a ;

result of continuous cropping or to soﬂ water erosion. ih p tem of crop 1‘01;&1;1011 and inter-cropping,
~ thia practice does not

s Data on the area planted productwn, and valua of the ernpu miud.
taken from the Cenaua of P lippine Statistics o
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' The common varieties of corn planted cornmercially in tr
province of Cebu are the white and yellow flint, !

The distribution of corn production in 1938 is shown in Fig. 8.
The ten leading municipalities in Cebu producing this crop are:
Tuburan, Carcar, Toledo, Argao, Balamban, Barili, Cebu Ci
Pinamungajan, Dalaguete and Tabogon. ‘

e
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fAp of Cebu Province showing distribution of coconut in 1938.

e fotal cultivated area were devoted to this crop. In
y & total of 5,409,926 trees were planted of which
trees had borne 79,023,181 nuts from which the

duets were derived : : i

Fig. 8 Map of Cebu Province showing distribution of corn in 1938, G (e I bl liters m’ggé’igg
i ; il A : : i
Gocomat,—-—-Thg i 0 s Tl . s ta ..

nee 18 coconud 10
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were tapped for twba with an output of 19,203,471 liters. The sards.
total value of coconut products was 1,542,708 pesos. Comparing 5
the production of copra alone in 1939 with the 1918 preduction
there seems to be a decline in the output of this important item
of export. According to the Census of 1918, Cebu produce
26,423,014 kilos of copra while in 1939, the production was
16,024,396 kilos. This decrease in copra production of aboq
10,000,000 kilos was attributed to the abandonment of most coOTMEEEEEE FAN0CHA .....oooooieev. S bieces.... 1,204,435

* conut plantations after the First World War due to the decling b g e

It occupies an area of 7,051.57 hectares or 4.99 per
ol the total area cultivated, producing canes of various
for chewing, for “panocha,” and for the manufacture of
gal sugar. In 1939, the total production of the province
ocha,” centrifugal sugar, and chewing canes were as

in the price of copra. After the Second World War, this ir
dustry brightened up again because of the good price of copr total area devoted to sugar cane in 1939, which was
‘offered by foreign markets. The coconut growers actively ent hectares, 5,059 hectares were utilized for centrifugal
gaged again in the production of copra by giving their coconut Oduction and the rest for “panocha’’ manufacture and for
' plantations the proper care and management. ' 'I‘hg Province of Cebu has two sugar centrals and 187
Coconut in Cebu is grown on a wide range of soil types and do mills. Wooden sugar mills run with animal power
topographic conditions. It was significantly noted that those ff in use in certain places. 3
coconuts growing along the coastal region to within about fivé i cane like corn grows best on alluvial, deep fertile soil,
kilometers inland from the coast produce 45-80 nuts per tree fllidrained land with almost flat to slightly rolling topo-
per year while those grown in the interior areas produce from 3 #i Cebu Purple is the first native variety used in the
few to 30 nuts per tree annually. Coconut has been in cultivas f canes in this province. High yielding sugar cane
tion in Cebu even before the arrival of the Spaniards and has : like P.0.J. 2878 and 2883 are also successfully
been an item of export to the neighboring ports. But desplt by the cane growers. The cultural method followed
such length of time the present management of coconut plantas t the same as in the other cane SROW provinces
tion and the techniques in copra making have not been improved the use of tractors and other heavy farm implements
Proper distances of planting, rejuvenation of old trees and only in ]_Oig haciendas. Generally, the stand of sugar
other systematic management of the plantations are not gwe q this province is very poor. The cane varieties com-
attention. planted are the P,0.J. 2878 and 2883. Fertilization
i The growing of coconut in this province has been extende ’ﬂi‘lng of the cane fields are seldom practiced, except
into the interior rolling and severely-eroded areas. The con lons which are under the administration of sugar
version of these eroded areas into coconut plantations rathes aind big land owners. The rate of application in this
than devoting them to the culture of short-season crops will help generally ranges from 150 to 250 kilos per hectare of
much in the conservation of the soil. Growing fruit trees, Ipl : filfate, 150 to 200 kilos per hectare of Warner-phos
ipil and maguey in between the rows of coconuts will incroas ; When this survey was made, there was a limited
the income of the plantation. Other crops that may be p]ante RO fertilizers, hence, a poor crop of sugar cane. Those
in the vacant spaces in the coconut plantation are camote ' the Central gave a production of from 70 to 90

cassava, gabi, ubi, and peanut. Interplanting is practiced i rifugal sugar per hectare and the muscovado

some coconut plantations of the province where the soils and ad from 15 to 60 piculs per hectare.

topography of the area warrant. : @ sugar cane towns in Cebu are: Medellin,
.The ten leading coconut growing mun1c1paht1es of Cebu Prov : alisay, Danao, Minglanilla, Mandawe, Naga,

ince are Toledo, Argao, Barili, Dumanjug, Asturias, Balamba wl ; ' f

Oslob, Badian, Plnamungajan, and Tuburan. ' One ‘ : Ps ¢ the prov-

; ' Sugar cane ——-Th]S ig the thlrd ra king cm of ths
It has been cultw Cebu lo)
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of palay valued at 226,285 pesos. Rice production ‘in 19
was considerably lower than that obtained in 1918, which w
228,907 cavans. . ) : 4

The lowland culture of rice in Cebu is similar to that
Central Luzon. The field is divided into paddies and £
. plowed once or twice while saturated,after which several
weeks are allowed to decompose the weeds and other plant
debris. Oftentimes, the fields are prepared during the early
part of the rainy season. After the weeds and other organi¢
trashes are thoroughly decayed and the vrater is sufficiently deep,
the field is harrowed with the use of suyod until the soil is com:
pletely puddled. The seedbed is prepared in the same mannes
that the rice field is prepared. Usually a small paddy is u d
for the purpose. After the soil is well puddled, soaked seed
are broadcast thickly and evenly as in the “Dapog” system,
‘When the seedlings attain the height of about 6 inches on
more usually at the age of 15 to 20 days, they are pulled,
bundled, and transplanted to the field prepared for the o
 The water in the field is drained before transplanting., Afte
transplanting, the field is irrvigated gradually to prevent th
seedlings from drowning and to check the growth of noxio
weeds, Weeding is also done after two months to remov
‘whatever weed resisted irrvigation water. R ‘
On the northern central part of Cebu, the planting seag
for lowland rice is from May to July and the harvesti
season is in December. The second crop of rice is planted
month later in places where there is irrigation water. Oun
the southern part of Cebu, the season for planting is Novem=
ber while harvesting starts in February. ; 1
The medium-late maturing local varieties for the lowland

- are Bug-atan, Malagaya, Caramayan, Cabunay, Caintem, Cad , ,
- patal, and Catadman. The Bureau of Plant Industry of tha ¥ part of the rainy season. The crop matures one ?

province has introduced some standard high yielding ‘varieties ¢ planting. The mature leaves are cut close to the i

such as Apostol and Mariposa, both early maturing varieties p bunidled and soaked for several days in salt water until

Guinangang and Kinawayan for medium-late maturing va- hecome soft, after which, they are beaten to remove the

rieties; and Elon-elon, a late maturing variety. Sipot, a orial, The fibers thus left after beating are washed,

palagad variety of rice and belonging to the medium-late | bleached in the sun. The bleached fibers are then
maturing varieties, is also grown. The average production for bales for export. The production of maguey
the first crop of lowland rice ranges from 15 to 25 cavans to 1 00 kilos of fiber per hectare, ‘
per hectare while the palagad planting or secondary crop er commands od price in foreign
~ yields from 10 to 15 cavans per hectare. . | L ﬂbmi
"". Fﬂrﬂ Of Qe do nt 9¢ Con il g .v-;n Al

Y LS o e e

ind improve soil fertility. They noted, however, that
ious cropping of grains is detrimental to the soil.
It irrigation system is another factor which definitely
168 crop yields. Good dikes mean more water in : the
and less weeds. ! f
# upland culture of rice in Cebu is similar to the culture
i After the land is prepared, the seeds are broadeast
‘the field with prepared furrows during the early part
18 rainy season (April). The field is then weeded when-
teessary until the crop is harvested 3 or 4 months after
Under favorable conditions, the production for the
il rice ranges from 8 to 12 cavans of palay per hectare.
ten leading municipalities growing rice in the ‘Province 7
Lowland rice—Carecar, Argao, Toledo, Liloan, ‘Mandawe, :
City, Dalaguete, Talisay, Ronda and Tabogon. Upland s
Daan-bantayan, Poro, Cebu City, Tudela, Pilar, Du- '
g, Catmon, Tuburan, San Remigio and Medellin.
uey.—One of the ecomomic plants introduced into the
ines from tropical America through the Galleon Trade
ney. ‘ :
o, ng the early days, the natives grew this crop, the
# 0l which are woven in native wooden looms into garments. ‘
I8y is a widely propagated fiber crop of the provinee. The i
€4 grown to maguey in 1938 was 4,230.02 hectares or ‘
1 cent only of the total cultivated area of the province,
yielded 2,998,445 kilos of fiber valued at 148,063 pesos,
of the maguey crops are grown on the rocky limestone
of the province. The land which is generally rocky,
i mountainous is first “kaifigined” and cleared before the .
i are planted at the rate of one sucker to a hill during 7

[15L
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fidss with the aid of the native implement (gona). However,
ling up i§ done with the use of the plow and work animals.
i handpicked early in the morning. When the
bout to bloom, the flower buds are nipped off to
production of leaf tobacco. The side shoots are
. The leaves are harvested by priming which
f8 with the sand leaves when the latter turn
equent harvesting of the other leaves is done
on the degree of leaf maturity. Poling and dry-
Ves go hand in hand with harvesting. Drying of
done either in the shade or directly in the sun.
iWves are bundled into “manos” or hands and are
#. Aging the tobacco leaf further assists in
of better quality product. s

46 Soil Survey bf Ce(m' Province

' was done during the Japanese occupation due to the scareif]
of cotton cloth. However, when the trade was resumed affe
liberation, the influx of cheap imported cotton cloth successfull
threw the home-weaving industry out of competition. Onl

‘ the local home-manufactured ropes from maguey was cot

j tinued in the province.

The ten leading towns producing maguey are: Daanhan 4
yan, Opon, San Remigio, San Francisco, Bogo, Medelhn, Co i

‘ - dova, Tudela, Liloan and Tabugon. _

1 - Tobacco~—Another important crop brought to the Islan

through the Galleon Trade from Tropical America is tobaccs

This crop thrives well under the soil and climatic condltlo

of the islands. i
According to the Census of 1939, the Province of Cebu -!'-

| leaves 4
) dried B

8d for
# produd

s voted 8,543.94 hectares or 2.51 per cent of her cultivated are During § urvey of the province, the planting of this crop
! to tobacco and produced 1,969,793 kilos of cured leaves value ot as | ve as that reported in the Census of 1939.
at 152,287 pesos. Unfortunately, tobacco like some othé Daceo Wi planted on old worn-out land is certainly poor

promige a good crop unless well-balanced com-
B or other soil amendments are applied.
opened land may produce a good stand of
te 3, fig. 1).

local varieties of tobacco are grown for the
0 production, namely, Magsilang, Caloyloy,
g. Standard varieties like the Simmaba and
tried in this province but did not prove
roduction of this crop ranges from 3800 to 800
per hectare.

iwns of the province which are noted for
hon, Sogod, Tuburan, Tabogon, Asturias,
o, Carmen, Carcar and Bogo.

ibi, ubi, and. other root crops.—Most of
taiged in the province were introduced
ayan traders and by the Spaniards from
hose crops are raised mainly for food
# raised with their respective areas,

1 could |

? export products did not survive the stress of foreign compe r:
| Brcial g

; tion as shown by the fact that in 1918, the total production 0
f ¢ 3,639,658 kilos decreased in 1939 to 1,969,793 kilos or a diffel
ence of 1,669,865 kilos. At present, tobacco farmers seem t
have lost the incentive of planting bigger areas for expor
purposes, except in planting sufficient area to supply the l c
market,
. » With regard to the culture of the crop, there seems to .+.;:
! ; been profound changes in the method of culture from the tim
it was introduced into the island up to the present day, espt
cially in the preparatlon of the land, distance of planting,
ing, harvesting, curing method, varieties, and other cultur:
: ‘ operations. Such changes were brought about in the hop
to increase the unit and cost of production. The land
5 prepared similar to the preparation of land for corn. Pal
! ; tially shaded seedbeds are usually prepared on fertile an
& ' sterilized soils, the size depending upon the area of the fiel
' to be planted. Tobacco seeds mixed in equal amount of fil

wood ash are sown evenly over the well-pulverized soil of th 1etions are as follows: )
seedbed and covered with a thin layer of fine soil, and mi ¢ . Area Production Valae
BF. (Ha.) (Kg.) {Pesos)

derately pressed. The seedbed is kept moist to hasten :z':
 mination. Seedlings that are thickly sown are pricked to a
other prepared seedbed to allow more room for their row
Transplanting is done in the latter part of N
ecember wh n the lea

8,887.96 4,205,949 89,961.00
2,201, 10 3,266,468 61,991.00
27,956.00
R
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Root crops planted on small areas as in backyards are
tended only for home consumption. Irish potatoes and dert
.are of recent introduction to the country. Commercial plan
ing of derris had been started a few years before the ws
but due to the dull pmspects in the market, this mdustry i
‘now abandoned.

The culture of root Crops are relatwely similar to the cu
ture of corn except with some variations in the distance
planting, depending on what kind of root crop is grown. _
instance, camote and derris are planted one meter between ro
and 30 to 50 centimeters between hills in the row. Weedin
1is done by hand, and hilling up, with the use of a plow and draf
animal. In stony areas where plowing is not convenient,
tivation is done with the use of native implement called “gona
Camote and cassava are propagated commercially by stem ¢

- ting while gabi, ubi, potato, and arrowroot are propagat_
by suckers and eye cuttings. :

The average production of these root crops per hectare
this province is as follows: cassava, 500 to 2,000 kilos; camo
800 to 1,500 kilos; derris roots, 100 to 200 kilos; ubi, tug
and gabi, 1,000 to 1700 kilos; gmger and potatoes, 800
1,000 kilos.

. The following are the ten leading towns producmg ma3
root crops commercially :

Most of the tobacco crops of Cebu come from the northern towns.
Good size crops like the one shown above taken in Luyo, are planted in
the latter part of November and are ready for harvest in February.

i Camote—Dalaguete, Argao, San Franeisco, Badian, Tuburan, Pord
Daanbantayan, Borbon, Pilar and Moalboal. _
Cassava—QOQpon, Santa Fe, San Francisco, Daanbantayan, Tabog

Argao, Medelhn San Remigio, Poro and Bago,
-Gab'a—]?oro, Cebu City, Bachan, Argao, Asturias, Balamban, Moalbo
. Tuburan, Pinamungajan and Talisay,
Uihi~Tudela, San Francisco, Tabugon, Tuburan, Poro, Cebu Ci
Argao, San Remigio, Borbon and Catmon.
Derris—Barili, Toledo, Minglanilla, Opon, Medellin, Bogo, Dan
Cebu Clty, Naga and Tuburan.

Abaca.—One of the abandoned fiber crops of the provmce« {
abaca. In 1988, it occupied an area of 745.54 hectares or 0.5 o1
per cent of the total cultivated arvea of the province with
total output of 362,850 kilos of fiber valued at 32,976 peso
This production is less than one-tenth of the abaca productior
of 1918 which was 8,959,215 kﬂos The normal productmn

B gammonly grown in the red soile of Cebu, such as those
n ﬁaﬂ of the lsland, in Bantayan, Mactan, and
a ienad aurm the Mar, arg_oon
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idually dwmdled untﬂ the lands whlch were once planted to
i, were converted to the growing of some other crops. It
robable that this change was due to soil depletion, because

lie exploitative way of farming followed. Consequently, the

pral stand of the plants did not warrant any further in-

ments and the farmers’ concentrated efforts were diverted

lie production of food crops.

e ten leading municipalities in the production of this crop
Daanbantayan, Argao, Badian, Carmen, Bolgoon, ‘Mingla-.

, Alegria, Alcoy, Dalaguete, and Cebu City."

ungo, veanuts, soybeans, and other dry beans.—Legume
erally grown for its green pods, but very few farmers are

e of its soil rejuvenating effects when plowed under as

1l manure. Leguminous crops may be grown as main crop, et
I crop, inter-crop or as green manure crop. The province

# several kinds of legumes. The most important ones

ye anut mungo, soybeans, and other dry beans. The area

d, productlon, and value of each crop are shown below

Production Value
(Ha.) (Kg.) (Pesos)

e e 607.59 - 130,713  15,142.00
311.32 125,722 9,714.00

18.09 7,571 1,293.00
29,161  8,696.00

........ o 293,173 29,845.00

it e are certam hmltmg factors necessary for a successful
) roductlon Two of the most important limiting factors
@ correct soil reaction and right kind of legume bac-
bu soils are generally not fertile as shown by the
Qf crops in the field as well as the’ results of chemical
'bl:amed The poor condition and color of the plants
he organic matter and mineral deficiency of the soil. -
the planting of legume is done as follows: The i
and harrowed several times until a good tilth is i
rows usually 60 to 80 centimeters apart are laid
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The followmg are the ten leading fruit trees of the provm i, These places need strip cropping. On the other hand,
from which frult grOWers derlved good income: 1 itactional land ownership also makes the execution of a good
Fruit tree Total number Production 'Value. cropping system impossible. Big landowners, however,
ik (Pesos) i a better position to practice strip croppmg on their
4 el L) 2,543,205 hills | 1,501,389 hunches ....... 340,700.0 i order to conserve their soils.
Pkt Ll 114,101 trees 577,428 fruits 90,521.0) lbr-cropping and catch-cropping seem to be extensively
BV iamones Wi 0L 39,992 trees 8,468,050 fruits 79,485.0 ifced to increase the return per unit area, The planting
W Panayagiera ) 207,085 trees 4,165,350 fruits : 71,048.0 B ; 3 o .
G e g RN R b R
Go Pumeloi il BT 24,359 trees 673,624 fruits s 21,120 E . & : : ey x
By bhE) 31100 trees = 688930 fruits 10,825.0 8l return per unit area corroborates the findings in the
8. Breadfruits ............ 23,804 trees 619,027 fruits 9,723.0 B¢ of Agriculture that, while it is true that there is a
9, Lanzones .......... 15,081 frees 84,265 kilograms ...... 9,660.01 fiie in corn production, such decrease is more than com-
10. Kalamansi ........... 15,448 trees 8,520 “Kaings” ... 9,333:4 ted by the value of increase of the intercrop.
A b tolling lands, despite the fact that contour planting is
; AGRICULTURAL PRACTICES : ‘ ed rill and sheet erosions occur.. Soil washing in these
The transition from the use of primitive and wooden farn L cannot be totally prevented because of the erodibility
implements to the employment of mechanized implements sudl B 8oil, heavy rainfall, conditions of vegetation, and the
as tractors, disc plows, dise harrows, etc., reflects an mdlre 1088 of slopes of the land (Plate 4). :
measure of the farmers’ ingenuity and Ijesourcefu_lness in farm 8 lse of commercial fertilizers for improving soil pro-
ing enterprise. Farm practices such as crop rotation, contou BRIy is commonly done on sugar cane lands that are upder
cropping, strip cropping, intercropping, catch-cropping, ferf lilnagement of sugar centrals. The common fertilizers
lization, ter'?acing, a:nd irtl'igation.al't‘e being dope 'today.. By the sugar cane farmers are ammonium sulfate applied
present agriculture is unlike a mining enterprise wherein th § rate of*150 to 250 kilos per hectare and Warner-phos

miners simply get all the ore available in the area. A farme
who does not return what his plants and animals get from th
soil is doing an exploitative way of farming, which would ces
tainly impoverish soil fertility. Farming should be run on
- mutual “give-and-take” bagis in so far as the soil and m
harvested crop are concerned.

Crop rotation is one of the rnethods of maintaining soil fe)
tility, especially where a legume crop is included in the rota

§ tite of 150 to 200 kilos per hectare. The average pro-
f:; of 76.75 piculs of centrifugal sugar per hectare in
I8 somewhat lower than the average production in the
- Bane-producing provinces like Negros Occidental and
i Oriental where the sugar cane farmers apply at least
o8 of commercial fertilizer per hectare. Fertilization

crops like corn and lowland rice has mnot yet been

tion. In Cebu, the system of rotation followed is exhaustivall il the province. It should be stated that fertilizing

and not in conformity with the principles of a good rotatiol i i one of the methods by which a substantial increase
- gystem. The typical rotation of crops in this province is f§ 8 production can be realized in a short time,

plant corn, followed by sugar cane or rice or tobacco, and the ng, which has been started probably during the
by camote. In some instances, corn is followed by mungo @ time, is also one of the most essential agricultural
peanut. But in most cases, continuous cropping of corn | i Cebu. This tool of conservation farming is par-
practiced on the same area throughout the year. Such gyste one ‘in the culture of lowland rice with properly
of agriculture no doubt would mean a rapid exhaustion of th i to hold uniform depth of water in the rice

el i _ 1 of the paddy depends upon the topography
Strip cropping is rarely practmed in this province, In thel lan - & Will have more but

first place, the topographlc and cllmatlc ‘ ‘ : ' . Liver)y ! re rop nir,gd

prolu . the intensive cultivation of the 1 th : 4o el Lo
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Terracing is also done on the upland areas. to prevent
erosion. The dikes are made up of stones, trashes, twigs
pieces of wood and earth compacted along the contours at £
meters interval (Plate 4, fiz. 2). Another measure done i
check runoff is to plant ipil-ipil on contours. It must be bo
in mind that the conservation measure thus followed is desig
not to completely check soil erosion but to assist in dimini
ing the hazards of soil erosion.

TIrrigation water is supplied only on lowland rice areas
gravity from the creeks or rivers. In Cebu Province, there
no government-owned or corporation-owned irrigation syste
The rice farmers cooperate in constructing dams across
creeks or small rivers to divert the water through canals i
the rice paddies. Under Cebu climate, crop failure due
drought is not to be feared of, as there is sufficient Water"
produce even two crops of lowland rice a year. The' total a
of ricelands under irrigation is 1,879.97 hectares.

One of the most destructive agricultural practices of
upland farmers in Cebu is the kaifigin system of farming. ' Th
practice has caused severe erosion on mountain tops and st
hillsides. It did not only make these lands unfit to agri
ture but, because of the cutting down of the forest trees
other native vegetations, a change in the environment, especi:
climate of the locality has been brought about. Similai
nothing else could hold or impede water runoff and, there
destructive floods oftentimes occur on the lowlands. This s
‘tem of farming must be totally discouraged and stopped beca
of its deleterious cffects on the soils and crop yields and on
value of destroyed timber trees.

A

LIVESTOCK AND POULTRY INDUSTRY OF CEBU PROVINCE

Agriculture in the province is not confined to crop i_:'arm"
alone for her livestock and poultry industries are just as i
~developed. The province is well known for its cheap chiclke
eggs, and hogs. Thousands of chickens and boxes of e
are being shipped by steamers to Manila every week. TI
trade in poultry was very progressive before the war 0
remains to be so after liberation, At present, eggs are I
times sent to Manila by transport planes. I—Ioga\\ of Co

Holl, SURVEY OoF CEBU PROVINCE.]

good market in D;wao Clty The dlstr"h‘

[Soi. REPORT 17.

Upland soils like the Lugo clay, if planted continuously to crops without
resorting to erosion  control measures, may soon lose their value due to

soil erosion. MNote that the crops are planted down the slopes. The
white areas in the background are seriously eroded soils showing part
of the substratum exposed.

A aysieimn for eresion ocontrol la also followed,” Small valleys are
fl“ﬂl‘l! l il Wﬁﬁhl g by plklns !Imeatone rocks across, as may be
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NOTE: £ach dot. represénfa
000 fao(gs

o:[’ Cebu like any other mdustrtes in the;‘-
endous Iosses as a result of World 4
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6 adrid'ej‘” - i
‘ Daon Banfayanp::

gipite the absence of good grazing lands in Cebu, a large
iber of animals are raised. The animal population of
is shown in table 6. Livestock farming and erop pro-
n make a good combination for a profitable agriculture
lie sense that plant by-products are used by animals while
latter’s by-products are decidedly used by plants to
diltage.
lie province has started the dairy industry on a com.
Blal scale but because of the war all of the animals and
tlairy equipment were destroyed. Imported dairy cattle
i used on one of the dairy farms on the northern part of
Local production of milk from individual farmers in
totaled 5,826 liters. The following shows milk pro-
fion from the different classes of animals: |

Donmag
ompuosielo Liters
L;Zf:’::bn .................. 5,293
G, T P N 1 5. 11 e e T e g 451
Gl Satibe Rs 0 42
T e ) Gf ST o) 5,736

tlor the war, steps were taken to rehabilitate the livestock
Qilry. Government institutions, especially the Bureau of
g Nl Industry have imported good breeds of animals like
L k and hogs for breeding p’urposes.

NOTE: Each dof represents

Bl 0. The Linds cmd breeds of livestock in Cebw Provinca showmy
L 000 Chickens

their populatwn and value, 193939

Liveatock s q;??:l‘:;??;r Valoe in pesos
Cirabaos 99,645 2,203,472

i 73,023 914,768
293,922 2,839,278

_ 12,000 191,804

........ il 80,426 125,976

Fig. 11. Map of Cebu Province showing distribution of chickens in 1938 " -------------- i ' ggi ----------- 2,378
i 4 220

Accordihg to the‘partial report of the Bureau of Anin
Industry in Cebu, the number of animals in twenty mun
ipalities of Cebu that survived the war is as follows: 1,666,387 520,268

Livestoele Existing  War losaes 3,010,450 praiiln o

Carabao ... 7,162 3,877 ’ : 6,090 g o0
........ 2,999 ‘ HuE . it R R
1,471 5,283
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Percentage number of farms operaled by: , from 1.00 to 4.99 hectares. The big-sized farms ranging

Alf others ; Sl ;
il 7 V/ /:;;9 ?// R il number of farms in the same provmce
”’;%f;" 2 436 o % d0:33 ' i e 7-—Shounng number of f;t;';?:tgs”by size in the Province of Cebu,
26'2? % 2 Grouping of farms (Hectare) Nufrg]l;;;uf Peroent
; | 7| : Er 0.2 to 0.99 63,282 52.07
Forf 1700 : 12,88 = i 1.00 to 4.99 .....ooooooe. 54,680 4499
e ‘ i i 5.00 to 9.99 2,752 2.26
e i 10.0 to 19.99 - il 595 0.49
Ly il 20.0 and over ' : 289 0.19
Owners 4.54 A Total No. of farms | 121,548 100.00
TYPES OF FARM
: 1 he degree of diversification of agriculture in the Province
Cebu Bolho! Leyle Savior 8 };:;, f:;lzsbc; :;erllym table 8. Note that Cebu has eleven
4 = s e
Pe rcentaqe area oper at‘ed by . Palay farms are farms on which the area planted to low-
All ottrers - Lé# ik 0.6/ 5 and/or upland palay is equal to 50 per cent or more of the
V/ 7 % 7 lvated area.
Shote / Laas i // (9 / 2948 ! % | Corn farms are farms on which the area planted to corn
s % ‘ / . I ual to 50 per cent or more of the cultivated. area.
‘ 4235 “ - Abaca farms are farms on which the area planted to abaca'
Bt are : L | 1306 Bjual to 50 per cent or more of cultlvated area.
poni ' L Bugar cane farms are farms on which the area planted to
it cane is equal o 50 per cent or more of the cultivated
j 5965 5749 Coconut farms are farms on which the area planted to
Q. so.63 - i 15 equal to 50 per cent or more of the cultivated area.
@rchard farms are farms on which the area planted to
1 b Lrees is equal to 50 per cent or more of the cultivated
Cebu Bokol iileyle - Semar Tobacco farms are farms on which the area planted to

is egual to 50 per cent or more of the cultivated area.

a]ay-tobacco farms are farms on which the area planted
: enual to at least 25 per cent and the area pIanted

Fig. 12. Chart showmg the percentage distribution of different syst
of farm tenure in four provmces of the Visayas.

Another reason why there is seldom agrarian trouble in
is that the land divisions are small thus, the availing opport
for many to become owners of or tenants 0 ;
Table '7 shoWs that 52.07 pe

i 5 to over 29 hectares represent only 2.94 per cent of the’
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beans, cadios, onions, radishes, eggplant, cabagges, gabi, wat
‘melons, potatoes, and other vegetable Crops is equal to 50
cent or more of the cultivated area.

10. Livestock farms are farms which have (1) an area
10 hectares or more; (2) more than 10 head of cattle, hor
goats and sheep; and (8) less than 20 per cent of the to
farm area used for the production of ‘crops, fruits or nuts. =

11, Other farms are farms which could not be classz e
under any of the above ten groups.

Based on the foregoing classification and the ﬁgures pre
“sented in table 8, it is easy to see that almost three-fourths: 0
the 121,548 farms of the province are devoted to corn produg
tion. Coconut farms rank second in magnitude. These d
prominently show that Cebu is a corn-producing province, yet sh
needs the influx of corn from other provmces Corn is t 1
most important staple food of the people in Cebu. With thi
cereal crop, the general good ‘health of the people is maintainet _

Corn grows well on the limestone soils of Cebu. Rice on t fler, roots, gravel, and stones are noted. The reaction
other hand does not grow well on soils high in lime conten the soil and its contents of lime and salts and other plant
The naturally adapted soils of Cebu to corn growing may h constituents are determined either in the field or labora-

been the major reason why its people are corn consum The drai.nage, both external and internal, and other
Coconuts also grow well in limestone areas especially w lires such as the relief of the land, climate, and physical and
plante d along S regions. al features are taken into consideration, and the relation-

Tobacco” is grown on the northern part of Cebu. In_ ger of the soil and the vegetation and other enVlronmenta]

! eral, the Cebuanos especially the farmers, prefer home-m e studiedy
cigars to the importe d ones. Tobacco leaves are sold it th the basis of both the external and internal characteris-

ek i hnalas)Some of the cured leaves iare sold ] he soils are grouped into classification units, of whxch the
the other neighboring provinces like Leyte and 1101"th 80 principal oncs are (1) soil series, (2) soil type, and
Mindanao.

SOIL SURVEY METHODS AND DEFINITIONS

il in its natural habitat. It consists of (a) the determi-
ilion of the morphological characteristics of soils; (b) the
puping and classification of soils into wunits according to

) the description of their characteristics in relauon to
Mlculture and other activities of men.:

The soils, their landscapes and underlying formation, are
inined in as many sites as possible. Borings with the
I auger are made, test pits are dug, and exposures, such
woad and railroad cuts are studied. An excavation or
Bd-cut exposes a series of layers called collectively the soil
Mile. These horizons of the profile as well as the parent
lerial beneath are studied in detail, and the color, struc-

. | tieh intimate or mixed pattern that they cannot be clearly
TARn 8.—Showing the nuwmber of farm types in Gebu, 193909 & 'l on a small scale map, they are mapped or grouped into

Kind of farm Numberof 5, " ) complex. Areas that have no true- soil, such as river
rms 8
" 5 coastal beaches, and inaccessible mountains are classified
| 1. Rice 2,409 L4 ) migcellaneous land type
2. Corn: : 89,201 73.4 ¥ ypes.

e Aaea T e _ 76O 0ries is a group of soils that have the same genetlc hon_
4 Bugar cane i : : | 1;%3 1; mﬂar important morphological characteristics, and sim-
g‘ 82?;‘;';; ; S s 0.0 nt material. It comprises soils having essentially
i ‘ | 85 0 g6 ara.l color, structure, conmstency, range of relief,
8. Palay-tobacco ‘ 0. 2 :

9. Vegetable

10, Livestock

Hoil survey is an institution devoted to the study of the

8lr characteristics; (c) their . delineation on maps; and

porosity, consistency,: texture, and content of ofrganic.

#oil phase. When two or more of these mapping units are .
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Hral features found in the area are indicated on the soil
. These are trails, roads, rallroads, bridges, telephone and
ghph lines, barrios, towns, and cities; rivers and lakes;
ilnent mountains, and many others.

Seils of Cebu -Province
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series was first found and classified in the vicinity of Lugoy
barrio on the northern part of Cebu.

A soil series has one or more soil types, defined accory
to the texture of the upper part of the soil, or the surfa
goil. The class name such as sand, loamy sand, sandy loal
i silty clay loam, clay loam, or clay is added to the series naf
to give the complete name of the soil. For example, L
¢ clay is a soil type within the Lugc series. The soil type th ]
: fore has the same general characteristics as the soil set i
3 except for the texture of the surface soil. The soil type
: the principal mapping unit. Because of ifs certain speci
] characteristics, it is usually the unit to which agronomic da
i are definitely related. !

A phase of a soil type is a variation within the type, diffé
- ing from the soil type only in some minor features, gene
external, that may be of special practical significance. Di
ences in relief, stoniness, and extent or degree of erogion
shown as phases. A minor difference in relief may cause
change in agricultural operation or change in the kind
machinery to be used. The phase of a type with a sh
degree of accelerated erosion may need fertilizer requiremel
and cultural management different from those of the
soil type. A phase of a type due mainly to degree of eros
degree of slope and amount of gravel and stones in the surfa
soil is usudlly segregated on the map if the area can. ntity and quality characteristics of soils, however, are
delineated. 4 broad terms and they lack details in scientific classification
A complex iz a soil association composed of such inti }. goil material for practical applications needed in any
mixtures of series, types, or phases that cannot be indicaf fim of agricultural planning and development. For this
" geparately on a small scale map. This is mapped as a il, the soils of Cebu Province were classified in a scientific
and is called a soil complex. If in an area there are seve Biased on their genetical and morphological characteristics.
geries such ds Falaon, Lugo, and others that are miX ';ho]e gystem of classification is based on the methods
' together, the twodominant series must bear the name of § iehniques employed by the Division of Soil Suryey of the
complex, as Faraon-Lugo complex as the case may be. il States Department of Agriculture.
Surface and subsoil samples for chemical and physical ag filer having been classified into soil series and finally into
lysis are collected from each soil type or phase, the numb Wpes and phases, the soils of Cebu were found to consist of
being determiried by the importance and extent of such § types and two phases. The distribution of these types
types or phases. Profile samples are also obtained for /m in the accompanying colored map of the province.

ther morphological studies of important soil fypes ans in hectares, proportionate extent, and land uses are .
A soil survey party, composed of two or three soils m ' ¥ hB for convenience in discussion, these soil

maps the arca and delineates the various #g ided into three groups based on drain-
complexes, and miscellaneous tent ae fOHDWS

S0ILS OF CEBU PROVINCE

il is the most vital resource of the earth. Sustained
‘production could only be made possible if soil were given
BP care, Some regions are naturally endowed with fertile
AN, therefore, could suport a high level of crop production.
spite of the high significance of soil to our well being,
liltle effort is given to comserve its productivity, Soil is
filly a variable mixture of minerals, organic matter, water,
ir. It covers the earth in a thin layer and primarily
Pnechanical support to plants, It is the product of action
8 physical, biological and chemical forces upon the rocks
lousands of years. Soil formation is apparently a slow
8. Soil characteristics vary greatly from place to place,
mly in quantity but also in quality. Knowledge of these
8 is important for it serves as guide in determining the
gity of the soil to produce the products needed by man.
B mountain soils in most parts of Cebu are wanting in
iy; some are good in quahty but lacks quantity as some
Bl flood plains.

nd t W e B ¥
ARnd b : R
1 ™ " kil
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POORLY DRAINED LOWLAND

bt hydrosol (1) —The marshes, swamp lands, and all wet
8 ulong the coast of Cebu which upon high tide are covered g

TABLE 9.—Showing the ared of each soil type, proportionate ewtd
and wnresent land use of the soils of Cebu Province* !

SD“ : Area i i i
t&;’e Soil types hectares |- Per cent Present land use water are classified under hydrosol. There are soils
T i ve water which is the principal gross component as
1/ 1_______; ________ s o , fis , ] o ] il
i By Z’“ Sd Lot L N’L’Fhe‘,"ﬁ;‘;i[,&{‘,ﬂ"ﬁﬂfwgbamm d by Veatch. The horizons are divided into agueous
Qdl Béathisand by ol ol 1,660 03410 , cass 1 oth ol . S, . ;
e P e e 40,435 g5t | Odeonuite Tﬁiﬁvfﬂffégﬁ; imofave 9 nsisting of the water portion, the subaqueous horizon or
. 7 5 Foot i} Lt . . . - . e i1
W (B Do clay Hayg i Lo 18 58,575 | 1203 | Corn, ;,’;,032,;:;’_*,::3;;;,%..;:%;, ldy portion which is the “A” horizon in the normal soil,
Gr rult trees. . . . .
154 | Bolinao clay, steep phase...| 23,500 el L e 16 basal horizon or the “B” horizon in the normal soil
155 | IParaon vlay, steep phase. .. 87,5186 17.98 | Grusses, 'second-growth forest, '()l are best developed along the mouths of rivers and \
LG B )
T s e S e s 98,821 20.19 Coc-mﬁﬁts. corn, tobaceo, sugar can bays The principal characteristics of hvdrosols may be
157 | Mandawe clay loam_ ______ 28,220 5.80 Cﬁ,:bb:!isiﬂ, mongo, raot crups,d | 8‘5; éS fOl].OWI’)S Tﬁ)e low level ares. extend:from fhe Slfot‘e
cane, bananas, (‘oconul.s. an L)
| trees.
158 | Mandawe silt loam__.._.__ 13,705 2.82 (‘Dr: tobanco, mungo, rice, sugar il tide to the limit of the brackish Water at low tlde at ks
i coconuts, and root crops like: ca:
159 | Medellin elay . .o, ocoa il 7,710 | 1 58 | Corn, sugar cane, mongo, coconuts e lt IS entl]ﬁ'ely covered by the sea water and at low tlde
\ 160 | Mantalongon clay loam._ .. 20,225 4.15 (uga) ;}urn and coconuts, cau 9 i h R i t t d th b &ki h _t Thi
i rice, abaca, 15 P er.
169 | Baguio elay loam_._._-_..__ 96,336 19.79 Curn? gu;(::uts, cogon, second- agueous_’ Qrizon. do ,Sa HLasen iy Ll gt &
P foresi, il is bluish to grayish soft 'sdndy clay or clay. Only a
Area of unclazsified iclets_. . 2,997 0.66 | Coconuts, grasses, camote, 3
; _ | and foress treca. type of plant association is found in this area.
Total area—.....-.- | 486,860 | 100.00 = in the hydrosol areas are accumulations or deposits of

ilt, clay, and sand forming themselves into a low delta.
§oils have very poor agricultural value because of their
trainage and high salt content. The plant association
{8 the mangrove type consisting of bakauan, api-api,
fpat, tangal, langaray, nipa palms, and lagolo (Plate 5).
ihove-mentioned trees are good sources of firewoods while
palm leaves are used as thatching materials for houses.
i native vegetation, these are a very good breeding place for
Ateans but when cleared, they make good fishponds for the
8 of milkfish (bangos) In some places like those in
e, beds for salt making are constructed. The hydrosol
fovers, only 7,650 hectares or about 1.53 per cent of the
itea of province.

MODERATELY DRAINED AREAS

1. Poorly drained lowland areas.
1. Cebu hydrosol L G G

H.‘Moderate}jr drained areas.

A. Noncaleareous flat lowland.

J 1. Mandawe clay loam 7 ¥k i ;
i 2. Mandawe silt loam e i Bk UL

B. Calcareous flat upland. {
1 Medellinclay i A R il

III. Well drained areas.

A. Calcareous flat lowland. ,
iy Beachisandes el .o e g

B. Calcareous hilly and mountain land.

| e ; A 1. Faraon clay
i : 2. Faraon clay, steep phase
3. Bolinao clay ........
4. Bolinao clay, steep  phase ..
5. Lugo clay ........

areas have a flat to very gently undulating surface.
o two soil series included under this drainage condition,
the Mandawe and Medellin series. The former is of
formation while the latter is an upland soil which have
od from limestone and shale. The soil types in these
ire the best agricultural soils in the province. Their.
, are very limited,
8 are g‘anerally cultivated to lowland
ly compact layers below

C. Nonealeareous hilly and mountain land.

i - 1. Baguio clay loam ..
2. Mantalongon clay loam ..

® Area obtained with the use of a plnnimeter. No dedunﬂgp
by roads, bnndlnga, and rivers,

TR A W AT Toe e fe

4k
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paddies. The Medellin soil on the other hand is devoted n
to sugar cane. The drainage on land that is level to indul
with clayey soil throughout the whole depth of the pro
generally poor. Drainage canals should thevefore be constr
to facilitate the removal of excess water, as Waterlogged
are inimical for a successful cane production.

=il Hunvey oF CEBU PROVINCE.] [Sor RupoRT 17,

MANDAWE SERIES

The alluvial soils of Cebu Province are classified unde
series. These are young secondary soils of recent form
" having almost flat topography. These soils have been de
and formed along some of the big rivers on both sides
coast on the central part of the island as the rivers the
much longer and have more capacity to carry and deposi
vium than those xivers found at either ends of the pro
These alluvial deposits congist of a series of layers of san
and clay which in some places reach to a depth of abo
meters. 'There are no stones or boulders present on the surd
. This series is almost entirely cultivated to crops excep
those areas which are covered with bamboo groves, buri p
cogon, and many species of second-growth trees.’ Plant
have gone deeper on this kind of soil than on any other's
classified in Cebu, and this may be attr1buted to its compara G
il friable soil. i
B . The surface’'soil and the subsequent layers beneath ar
; of earbonates. The depth of ground water varies from (2
five meters. = : :
IMandawe series are generally brown to llght brown
havmg fairly thick surface layer with a texture rangin
gsandy loam to clay loam. The coarse textured soils arvel
phases of the soil types, as they are oftentimes erosion d
i confined along riverbanks. These phases, however, are not
B lineated on the map used because of their small areas. = |
i j The goil profile as a whole has a homogeneous color an
soil of the different layers, grades gradually both in textu
boundarles. Gravels and stones may be present in the
layers of the profile along the river-banks and on the river
and such materials are quarried for construction pur
whenever the rivers dry out. Because of these charac rl
‘Mandawe soils like Medellin soils can be plowed dee '
out danger of hlttmg rocks unhke the other goils

There are only few small areas under hydrosol in Cebu. Ba-
kauan is common on these lands, as shown in the above picture
taken at Carmen. Langarai, pagatpat, and nipa palms form the
plant association on this soil type.

iy




W10, not only because of producing most of the food the
8 need but also because the towns are as well situated

lypical profile of this series is represented by ‘Mandawe
um (Plate 6, Fig. 1) as follows:

‘ Mondawe elay loam
it Hoil Characteristics

Surface layer, light brown to dark brown clay loam; good
to poor eoarse blocky struecture. When wet, it is mod-
erately friable to slightly hard but hard when dry. It
has a moderate amount of organic matter, It is non-
calcareous but slightly to moderately alkaline. There are
no stones or boulders of any kind in this layer. Thickness
varies from 20 to 80 centimeters.

Dark brown fo dark grayish brown clay loam; sood coarse
blocky structure, When wet, it is slightly compact and
hard, and when dry, it is very hard and compact. Poor
in organic matter; non-calcareous; with' pH of 7.96 % which
is medium alkaline. Separated from the above layer by
a wavy and diffused boundary. | :

, Yellowish brown clay loam, with a moderately coarge colum-

" nar structure. When dry it is hard and compact but
becontes only slightly soft and compact when wet. It is
also non-caleareous with a pH value of 7.84 which is
medium alkaline. No coarse skeleton. Separated from
the ahove layer by a wavy and diffused ‘boundary.

Yellowish brown with mottling of brown to dark brown clay
loam. Tt has a medium coarse granular structure and the
same consistency as the above layer. Also non-caleareous
and free of any coarse skeleton. This layer has a o=
value of 7.84 which is medium alkaline. Separated from
the ahove layer by a wavy and diffused boundary. Some-
times in deep layer of this series may be found pebbles
of river wash origin. e :

we clay loam (157.—The alluvial plains along  the
tal areas of Cebu having an ageregate ares of about
es are classified under this type., This area com-
i Carmen, Danao, Compostela-Danao, Mandawe,
alisay, Naga, Carcar, and Argac. This plain is
there are wide depressions and very gentle
raphy. Surface drainage is fair, but internal
' o o 1 lexture and slight com-
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soil types under this series is also made up of alluvium origin
ing from the inner uplands whose materials are of igne
origin. The surface is also free from any salt concentr
outcrops, or stones. Deep plowing can be done on this soil

any type of farm tlllage machinery without fear of hitting ¥

i

stenes.
Bamboo groves are found all along the mverbanks. In of
uncultivated areas, cogon, talahib, Bermuda grass, ‘bongs

and many kinds of vines are luxuriantly growing. In the to¥

like Mandawe and Consolacion, buri palms are abundan

growing. This native vegetation has comparatively g

growth because its root system can penetrate deeper mto
substratum.
The water table in this soil type is deeper than that of,
silt loam, being from 1 to 2 meters deep. Another char
teristic of this type is the abundance of underground streal
Many artesian wells in Cebu City and Talisay are continuot
flowing. The volume of flow, however, varies depending uj
the season of the year, it being less during summer.
The surface soil of this type, which ranges in thickness
25 to 30 centimeters, is light brown to dark depending upo
amount of organic matter and moisture content. It is fri
when just moist, thick, sticky, and soft when wet, and hard w
dry. The substratum is made up of compact clay loam.:
such, internal drainage is rather poor and unless drainage
are constructed the land will be unsuitable for the growi
corn, sugar cane, and other crops except lowland rice.
drainage system in such soil is not a problem during the I8
part of the rainy season. During this time plants that are
susceptible to waterlogged condition -like corn can be p
even on the rice paddies. The greater part of this soil
is planted to lowland rice. The other part which is ki
drained is devoted either to corn, coconut cassava, sugar
or fruit trees (Plate 6, Fig. 2). :
Lowland fields are planted to rvice during the
the rainy season. After its harvest, a second crop of
planted on the same field and on areas where there is avai
water. Rice fields that have no sufficient water for rice cu
are planted to corn, tobacco, and some vegetables. So
fields, however, are not planted to any crop and are allo
rest or fallowed up to the next ramy season,

HoiL Survey or CEBU PROVINCE.] [So1. REPORT 17.

i

Profile of Mandawe clay loam. MNote the deposit of the compact
clay loam to silt loam soils in the different layers of the profile.
Soil color in the different layers gradually changes from brown on
the surface to light brown in the substratum.

lgam has a level tepography, as shown in this
wg eraps of rige aurina the year are raised
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#ld that ranges from 20 to 2b cavans per hectare. In the rice
bwing areas of Mandawe, Carmen, Carcar and Argao this
pe is mostly found.
Sugar cane had been an important crop on this eoﬂ type in
lisay area before the war. The destruction of the sugar mill
i result of the last war limited the planting of sugar cane
L small scale. The average yield in Talisay is 60 piculs of
tir per hectare. The varieties commonly grown are the POJ
8 and Badila. The success of sugar cane production in this
e was due to the proper fertilization of the field at the rate
H00 kilograms of ammophos per heetare, and the construc-
I of deep drainage canals for proper drainage.
Handowe silt loam (158).—This soil type with an area of
105 hectares is located on the western coastal part of Cebu
Nl Asturias to Toledo forming the low, level, alluvial plains
| fringing from the mountain ranges. The river and rivulets
i usually abound in this type afford moderate drainage
t. Where the soil is puddled as in the case of the rice pad-
| in the greater plain of Asturias and Balamban, internal
inage is impeded but in places where the soil is prepared for
E plantmg of corn,' sugar cane, or tobacco, there is good
inage. Surface drainage is rather poor. owing to the low
de of the land.
ince the surface soil is free from any boulders or stones, deep
' ng can be done conveniently. Tractors and other tillage
liinery can be used to good advantage on this soil type.
long the riverbanks and in areas not cultivated, talahib,
in and bamboo groves make up the native vegetation. The
18 comparatively loose and friable so that the roots pene-
i deep down the substratum. The soil material which
§ up this alluvium has originated from the inland moun-
| of igneous origin, and as such it is free from any kmd
irbonates. The water table on this type is rather low
ging only three meters.
urface soil of this type, which ranges in depth from 20
e‘zltlmeters, is brown to light brown and ranges in texture
It loam to silty clay loam. The former name was
bly adopted because it predominates over the latter.
en wet is moderately friable and can be plowed
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CALCAREOUS FLAT UPLAND

The surface soil has a coarse blocky structure which p
. makes the soil hard when dry. This form of structure can
improved by adding organic matter. The incorpor atmn
organic matter assists the formation of fine granular struct m-
The subsoil, whose depth ranges from 50 to 60 centime i
is brown to dark grayish browmn. This layer separates
the surface by a very gradual or diffused wavy boundary
has also the same structure as that of the surface, b
differs in texture. The subsoil which is clay loam has a
consistency when wet but becomes slightly hard when di
The depth of from 60 to 120 centimeters consists of a la )
of yellowish brown clay loam soil that is also slightly compi
like the subsoil. It has a moderate, coarse, columnay struct 1
This layer is separated from the layer of subsoil by a
gradual or diffused wavy boundary. The horizon lower
120 centimeters from the ground level is also clay loam thag
yellowish brown with mottlings of dark brown. All other ch
acteristics remain the same with the layers directly abow
except in certain places where there exist some gravels.
The surface soil, because of its loose consistenecy, is .md¢
porous than any other layer in the profile which is more =,.
pact and consequently, has less air spaces. The addltlon?
organic matter. increases aeration of the soil. The 1dea
using organic matter to help aerate lowland rice field is 1
much needed. Wet soil has limited air spaces, but when 1
_ dries out, the soil in the substratum being clay loam, prod
more shrinking than the surface soil and consequently, mo
air spaces are formed. 1
' Mandawe silt loam is mostly cultivated to lowland rice. ’
varieties commonly grown are Pinogatan, Cainte, Tapol, Dati
_nak, and Elon-elon. Their yields vary from 25 to 40 cavi
per hectare. Whenever irrigation water is available a sec',’
crop of rice is planted, but ordinarily, only one crop of rice
grown from May to December, after which the field is 1o
with either corn or tobacco. Sugar cane had previously
ered a big area of this type, but the raising of more food d
the Japanese occupation placed these sugar cane lands uu
corn, cassava and sweet potato cultivation. i
Soil erosion on this type is not a problem. On the other ha
 eroded materials from the upper areas are deposited on
type. In certain sectors, deposition of sands, gravels, and
- renders this type of soil unﬁt for cultiv:
_ sion is very serious especially 8

il

MEDELLIN SERIES

[6dellin soil, which is found on the northern part of Cebu
it to gently undulating upland. Small areas are also dis-
fifed in Talisay, Oslob, and Pacijan Island with an aggre-
gize of 7,710 hectares representmg about 1.58 per cent of
land area of the province. This soil type ranges in altitude .
i 10 to 70 meters above sea level.
iz soil has a poorer drainage condition than that of the
idawe because the surface soil and the soils beneath it have
bler texture. External drainage must be provided by con-
eting drainage canals especially in areas that are almost flat.
dover, even on wide areas with undulating topography, drain-
‘wanals are also needed in order to be able to control the
L of water and make it course where it is needed. :
[adellin soils have been developed from parent materials
Wed from limestone with occasional shale rocks. The bed-
8 are very highly weathered. The limestone appears as
fes of soft and crumbled material and the shale rocks are
8l and easily pulverized. Although this soil is calcareous,
%o are no outcrops on the surface. Such characteristic is
fily desirable for mechanized farming.
Pho soil of this series is cultivated mostly to sugar cane, mth
b coconut and corn as minor crops. The native vegetation
ists of cogon only which grows very luxuriantly owing fo
‘eep fertile soil and the even distribution of rainfall. The
th of the grass penetrate down to a meter while the roots of
Btid-growth trees extend much deeper.
Ju 0 water table ranges from 4 to 10 meters below the surface
he ground.
ledellin clay (159).—This is the only type classn’ied under
_aerles The profile characteristics of this series (Plate 7.
8 1) have the following deseription:

: Medellin, elay
| of soil ! j Charactenshcs

Surface soil, black to very dark- browmsh gray; fine clay;

good, coarse granular structure; strongly plastic and

. ghieky when wet, hard when dry; fairly rich in organie

matter; nonealcarcous; very slightly acid to neutral in

i, No rock or Btone outerops.

; with good coarse gra-
dlight




:
i
|
.

dlﬁicult to pulverize it later.
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Depth of soil
CTM.-

Chavracteristics

nonecaleareous. There is no rock or any coarse skelel
in this layer: . This horizon is separated from the a
layer by a smooth and gradual boundary.

60140 Substratum, clay; grayish brown; with good medium bl
to colummnar structure; strongly plastic when wet
slightly friable when dry. There is no stone or any

of coarse skeleton in this horizon. This layer is separal

from the subseil by a smooth and abrupt boundary.

noncalcareous and with a pH of 7.76.

140-below Substratum, coarse gravelly clay; gray; structure
‘ slightly compact. Gravels are undecomposed lime
which resist weathering. This layer is calcareous

slightly alkaline in reaction. It is separated from °

above layer by a smooth and abrupt boundary. ‘

5 i

The surface soil of Medellin clay which rangés in thickne
from 25 to 80 centimeters has a characteristic black color. T

deep heavy clay is very sticky when wet and becomes hard w
dry. Soil structure ranges from poor coarse granular to w
coarse blocky. There is no stone or rock outcrop on the sur
Jayer.:- || . 2

The subsoil is as ‘thick as the surface soil and has a m

- coarse granular structure with a strongly plastie consmte;

when wet but slightly hard when dry. It has, howeve

lighter color than the surface layer. Similarly, there is no stel

or rock in this layer :

The substratum, which is also clayey, has a much hghter co
than either the surface or subsoil. It also differs in structu
and consistency, it being a good medium columnar and slig
friable when dry. Farther down the substratum is a gray
partially weathered bedrock consisting of a highly disintegy
limestone. Weathered shales are sometimes mixed with i
limestone rocks. - 1

This soil type is devoted mostly to the growing of sugar car
(Plate 7, Fig. 2). Theye are, however some areas planted ‘
eoconuts, corn, mongo, and peanut. The sugar cane fields ai

big-sized farms mostly operated by farm managers. Becau
of their size, they are plowed and cultivated mostly by tractos
This soil type is very much different from other soil types.
Cebu, and requires careful consideration before it is worked @
Being clayey and highly plastic, it is very undesirable to |
when wet because the soil will puddle and will certs,

On ‘the 0
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A profile of Medellin clay. A thick, heavy, black soil had heen
developed from the parent material below consisting of highly
weathered limestones and shales.

lie prineipal erop grown in Medellin clay. The
and the soll 18 fertile, Drainage condition is

®
< =
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vill form which are tenacious. There is an optimum moisture
ontent of the soil when plowing or harrowing can be effectively
one. The test for this optimum moisture condition is known
i the finger test method and is accomplished by applying a
noderate pressure on a small amount of soil with the fingers.
nils with correct moisture content break easily, indicating that
he soil is friable and mellow to work on. Too wet soils will be
loppy to feel. Very dry soils are brittle and sharp.

The soil structure and consistency can be improved by the
ipplication of agricultural lime and organic fertilizers. Lime
nakes the soil loose. It is generally added in sugar cane fields
aa correct soil acidity. A large amount of organic matter can

s added to the soil in the form of green manure crop. This
done by growing legumes and plowmg them under When
llieir first pods begin to appear.

P. 0. J. 2878, -a foreign cane variety, is W1dely planted on
his soil type giving a range in yield of 70 to 90 piculs of sugar
ger hectare. Some farmers fertilized their crops with ammo-
jium sulfate and have obtained increased yields from 100 to '

0 piculs of sugar per heetare. The usual rate of application
panges from 100 to 300 kilos of ammonium sulfate per hectare.

Like the Mandawe soils, Medellin soils especially those intended
for sugar cane growing must be well drained: The necessity,
4 erefore, of a good drainage system is in order if a good crop
of sugar cane is desired.

CALCAREOUS FLAT LOWLAND

Beach sand (118).—This soil type, as the name implies, is
found along the coast of Cebu like Liloan, Danao, Cebu City,
lalisay, Toledo, Bantayan Island, and Camotes Islands. It
has the same elevation as the Mandawe soils. This soil type
i not extensively distributed as it represents only about 1,660
liectares.
~ The drainage in this type is largely mterna] and very ex-
vossive, Beach sand is less fitted for agricultural purposes,

gtead it affords excellent sites for habitation. This soil type
18 an accumulation of wave-and current-erosion materials from
the sea. The scouring effect of the waves against the shore
suses the rocks to peel off into fine or coarse materials. Such

: by the sea currents, which sort and
- along the shore Ime The
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il took place during the Miocene and Pliocene periods.
lous impurities such as sand, silt or clay may go with the
B deposit. Bod;es of dense siliceous materials are also found
lie lime rock. As these deposits were formed in a number
W ays, it is evident that several kinds of limestone rocks may
, thus some limestones are hard and massive, others are
and porous. Their colors also range from white to red.
l1mestone is white. The reddish coloration may be due to
recipitation of iron while it was in the gea before the lime
iits emerged.

b is apparent that soils formed from limestone will vary
iderably because of the different characteristics of the latter.
pstone rock is essentially made up of calcium carbonate and
L of impurities. When acted upon by the forces of weather- -
the rocks disintegrate. Being highly soluble in water, the
ilim carbonate leaches out as fast as it is dissolved and only
dmpurities which become the soil are left. Usually soils
loped from limestone are clayey and are either black or red.
lie calcareous soils in Cebu are located on the upland areas
majority of them have a topography ranging from rolling to
i and mountainous. The rolling areas are mostly along the
#tial margins of the islands and the mountainous parts are
i the central portion of the whole length of the province.
flie calcareous areas of Cebu are well drained both externally
Dinternally. Being principally of the porous kind of lime-
0, water percolates easily., The pores in the rocks which.
as the passage of drainage water become larger and
gor until the surrounding walls are dissolved by the water,
B8 (rainage water in the rocks may find a common opening in
Hower hillside and flows as spring. There are several of
B 8prings in Cebu. In time, the pores may become con-
bly large and caves are formed. The caves in the lime-
8 regions on the central portlon of Cebu are some notable

nples.

ground marine shells and some quartzs. Stones or boulder,
not common in the beaches.

This soil type, being sand, is well drained, allows the
to circulate freely, and does not hold water. These condi
limit only specific types of vegetatmn to grow. The com
ones are the creeping legume vines, Bermuda grass, arof
shrubs, api-api, and wild maguey. It is interesting to note th
although this type is closely related to the hydrosol differing o
.in drainage condltmn, such plants as nipa palm, bakauan, tangs
and pagatpat ‘are not found here. The plants on this soil ty§
however, are shallow rooted which spread horizontally, des
the fact that soil structure and consistency permit them
root deeper. This phenomenon may be attributed to the shal
ness of the ground water tab]e which in this case 1s the
water.

This soil type has no well detined soil characteristics, b
principally a stratum of depomted sandy materials, The su
layer is hardly noticeable and does mot differ from the o
layer beneath. f
‘ The sandy material, however, is oftentimes light gray |

almost white, depending upon the proportion of quartz and sﬁ
materials that make up the beach. The soil is rather very loof
and structureless. The grains of soil do not bind together 1
form a definite structure.

Coconut seems to be very well adapted to this soil type and‘
is believed that coconuts grown thereon have greater oil contef
| than those grown on the inland. Vegetables, if properly f r:
'~ tilized and irrigated, also may do well, i

CALCAREOUS HILLY AND MOUNTAINOUS AREAS

‘Soils in the Province of Cebu are predominantly of hmesto 1
formation. Limestone is a form of sedlmentary rock wh
originated from compact limy sediments. These are formed i
a number of ways. Numerous species of coral animals secre '
limy substance which hardens and accumulates in thick a
posits. Such deposit which is called coralline limestone |
- porous. Lime deposit may also be brought about by chemie
precipitation of the lime in the sea water. The rock formed B
chemical precipitation is solid and massive. Another sou "
of limestone rocks is the accumulation and deposition of
ments of sea shells. Adfter having been accumulated m'
under the sea, the rock is raised. to the
D2 f diastrophism

FARAON SERIES .
1 18 one of the several soil series classaﬁed under the
vy of caleareous hilly and mountainous areas. This series
nterparts in Negros, Bondoc Pemnsula, Panay, and pro-
Mindanao. This soil has striking characteristics

aeries include areas that are
ps gradually raae ‘

BN Lt it
it
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steep with as high as 45° angle or more and taper to pointi bots of cogons or shrubs are limited in the shallow upper

tops. i of soils. They seldom penetrate the bedrock unlike
Generally, Faraon soﬂs are well dramed The topograp bip trees whose roots are sufficiently powerful to insinuate

of the land favors rapid flow of runoff. Water does 1 diigh the porous rocks.

stagnate in pockets. Being principally bared of its nab Pound water table is seldom reached in the hilly areas.

vegetation, rain wateér rapidly drains into the streams and ri pver, dug wells in the lower portions of this series or

and finally to the sea. Some of the big rivers like Talisg es near the sea have water level from four to five meters
Mananga, Pandan, and Guadalupe dry out when it fails to ra W the soil surface. ; :

for sometime. This may be one of the reasons of the prevale 1 hore are two soil types identified under this seriés, -
of intermittent streams in the province. ily, the Faraon clay and the Faraon clay, steep phase. The

Faraon soils are derived from the weathering of the undé jor includes the rolling and smooth hilly areas while the

lying bedrock of limestone. This rock is classified by Smi ¥ consists of the very steep hills with narrow tops.
(1924) under the coral limestone of the Malumbang formatil draon clay (132).—This soil type is common along the
which emerged during the Pliocene period. The upper bedr hilly areas of Cebu, including a small part in the Camotes °
are ‘oftentimes highly weathered and soft although some p This type, which has an aggregate area of 40,435
are hard and massive. It ranges in color from gray to yellowil hres, has a typical profile (Plate 8, Fig. 1), with the follow-
sray. The lower limestone is generally harder and more col lharacteristics:

pact than the upper bedrocks and more frequently bedds ' Faraon clay
In other respects, the upper and lower horizons are similar ai of soil Characteristios

could hardly be distinguished from each other. Surface soil, clayey; black with good coarse blocky or

Another distinguishing characteristic of this series is the e‘ ; granular structure; plastic when wet but very friable
.sence of numerous outerops and stones of lime varying in i ) when dry; fairly rich in organie matter and highly cal-
from gravel to boulder. Such rocks are mostly erosion p .+ careous. Limestone pebbles and cobbles are usually pre-

_ ments or the materials left after the soils around them are wash sent “L this Iaé’er' 501’;11"*’5’”19; °‘1t“§l’st°f_thf31 ““deﬂtyuig
away. Outcrops, which are generally present in areas wi E}ff;’g;hs f;z"'f;ay‘g to the surface. Roots easily penetrate
norm-a'} s0il proﬁl.e, also appear as a r_esulﬁ qf soil erosion,: ; ‘Subsoil, clayey; yellowish ‘brown 'to. srayich brown; good

Native vegetation on Faraon soils is a wide assocmtlon coarse granular; sticky when wet, but slightly friable
second-growth and virgin forests. Generally trees grown on tk when dry. There are more carbonates in this layer than

on the surface. Lime rocks are also present. It is re-
latively poorer in organic matter than the surface soil.
This horizon is separated from the surface soil by a

series are hard wood, characteristic of the molave type
forest. Composed of molave, narra, ipil, and tindaloe, this ty

of forest is common on limestone having scanty or rocky i" ot cradunl boundary,

under dry conditions. This type of forest is being com il Substratum, highly weathered limestone; clayey but gritty;
cially exploited in Toledo, Danao, Astorias, and Dumanjt : light gray to gray; structureless; soft, friable either wet
There are also stands of this type in Poro, Dalaguete, aiif _ or dry, wholly made up of carbonates. This layer is
Dumanjug on the southern part of Cebu. It is also found ‘ : gz‘grated from' the subsoil by an abrupt smooth boun-
the forest on the northern part around Carmen, Cat 1l Substratum or the bedrock, hard coralline limestone, gray

and Sogod, but is not explcnted because the region is "f“ "~ to almost white; structureless mass. This layer extends

inaccessible. ! to several meters down and it is separated from the above
Cogon grass is found on abandoned farms that are very ~ layer by a gradual smooth boundary.

with plenty of rock outerops. Regions along the Lugo-—T b : rgﬂlat@ layers are wanting and only the

road are covered with cogon. Cogonal areas are occas |

interspersed with patches of shrubs‘and low buﬂ of of pe

plants. :
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Faraon clay varies in depth from 10 to 25 centimeters.

[Sor. REPORT 17.

‘erosion, which is very prevalent on this type, has washed .
the entire surface soil leaving only a part of the subso
Sometimes exposing the bedrocks. This soil, when referr
as type, also includes the eroded area, therefore, no effort
done to classify the eroded from the normal into phase, be
generally speaking, the types in the Faraon semes already
nify soils where erosion is prevalent.

' Faraon clay soils are black.: This color may be attmbute
organic matter. As this soil type has been developed
alkaline condition, the alkali must have dissolved the org
matter which 1mparted color to the soil. . In areas whe
vere sheet erosion has complete]y removed the surface soil
suthsoil appears light gray.

. The surface soil of this type is moderately friable exi
when it is puddled. Unlike other clay soils, plowing
s0il in wet condition deoes not produce any detrimental ef
on soil structure. This contrasting clay characteristic ma,

. attributed to the high lime content of the Faraon clay
On the other hand, this soil remains moderately friabl
maintains its excellent good structure when dry. Thus,:
goil mever shrinks and does not produce noticeable ' e

upon drying.

In some areas, this soil type has rock outcrops Whlch
plowing very difficult, if not Imp()SSIble Pebbles and ¢

~ of limestone are also numerous in the surface layer..
sionally, the farmers get rid of the stones by piling the
form dikes demgued to mtercept rain Water as shown m

4, Fig. 2,

This soil type is widely p]anted to coconut, corn, cas
banana, and numerous kinds of fruit trees. Very small
of this type is left uncultivated. The uncultivated area
mostly abandoned farms where soil conditions do not w
farming. In such places, bushes, shrubs, 1p11—1p11 bagal
binunga, and a variety of second-growth trees STOW.

Areas of this soil located along the shore are mostly pl:
to coconut trees. The trees grow well and appear

~ healthier than those planted inland and on dlfferent goil ¢,
The coconuts on the interior section at the time of the &

- were chlorotie, stunted in growth and unproducti

g m;lght be due to soil depletwn because of poor s0il ma

A typical profile of Faraon clay. The grayish white soft and
porous coralline - limestocne upon weathering produces the black
soil above. This soil type is found practically surrounding the

coastal areas of Cebu Province.

ypical landseape of Faraon clay. The hilly, rolling to
Thlﬁ IR ﬁiiv 'ataﬂan ig goverad by second-
i | 5 "l‘h; tiees are nftm ;

 Lad i
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| erop of the people. It is for this reason that this grain
aised on any soil type regardless of the economy involved

bar. Continuous cropping is one of the reasons for the
e in production of this crop. Nothing has been done
nserve or restore the productivity of the soil. Crop rota-
i3 sparingly prac’mced If practiced, however, it is done

practice, however, helps very little in the reJuvenatlon of
pil. The production of corn ranges from 2 to 6 cavans
0 hectare. Newly “kaifigined”areas of this type give better
L of crop as a general rule.

rn, being a clean culture crop, further encourages soil
tion through soil erosion. This soil type is greatly eroded

orn rows along the contour of the land and stone dikes
sonstructed across the gullies, yet soil erosion takes place.

ion would ;cer'tainly oceur.

nanas invariably grow very well on this soil type (Plate
. 2.) The plants are very healthy and the fruits produced
g and of good quality. Being a perennial crop and having
ow spreading root system bananas are good in preventing

i and the more important ones are the Bungulan, Latundan,

2 and Lacatan. The usual yield of this fruit ranges from

to 800 bunches per hectare per year.

paon clay, steep phase (154) —This type dlﬂ"ers from the

in clay in topography, because of its very rough topo-
w and very steep slopes reaching as high as 100 per

to form a long range. There is rarely any part in

-% e Whlch does not have an undulating surface.

phase covers the high, steep, limestone

of Carmen, Carcar, Barili,

om Sogod to- Borbon.
] af Q

hite corn (Plate 9, Fig. 1) is the next important crop grown
liis type. Mention has been made that corn is the principal

toduction. In most cases, there are three crops grown in

1ant1ng tobacco after the corn crop is harvested. But

jge of faulty cultivation. Although the farmers arrange

voason is that the slopes of the land are so steep that sheet

lictive soil erosion. There are several varieties of bananas

he‘ hill tops are narrow and sharp. It is generally ‘
ated than the Faraon clay type, These hills united
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Like the other soil types of the Faraon series, this type
well-drained. = External drainage on some barren areas i
cessive and oftentimes destruetive. There are no Waterl
areas. Water freely flows down the ‘slope or percolate
the soil and through the porous rocks. Rivers and s
in the valleys within this type are easily flooded during |
rains, but are easily drained and dried a few days after.
are numerous intermittent streams in this type.

The soil of the type was formed from the underlyin
rocks of limestone. However, the parent materials from ¥
this residual soil is developed seldom exist., Soils are fo
as fast as the regolith is developed through weathering.
is especially true in the grassy or open areas of this ty
a gradual development 'of the soil may take place under
forest. The bedrock of this type, like that of the Faraor

b

Corn is the principal crop grown on Faraon clay.

Repeated cultivation

is also calcareous, with porous coralline rocks, whose of such land has resulted in poor crop yields due to fertility depletion and
ranges, from white to yellowish gray. Some parts of th L soil erosion.

and the lower layers of the limestone are hard and mai
There are also places where the limestone is pure crystal
white.

In genera! this type is more Wzdely covered by fores
pared to the other types under this series mentioned a
Being of precipitous hills, the area is hardly accessabl
man., There are, however, areas in this type, like those in
and Borbon, traversed by road and thus become partly ag
sible, so that the native vegetation was cut down, cleared
cultivated to crops. The original plant association of this
c0n51sts also of molave type of forest. ;

Molave trees including a group of hard woods like ti
ipil, and narra are some of the commercial forest trees
on this type. Shrubs and low-growing trees predomin
most areas on the northern parts. Some of these trees a
for fuel purposes while others are cut to prepare the la
kaifigin. . ' : , ]

No ground water was observed on this soil type. Per
it is below the sea level.

The surface soil of this phase measures from 10 to 1
timeters deep. It is shallower than the Faraon cla;

granular structure. In highly eroded areas (Plate
the surface appears white or gray. Thla 6911' also
_that of elther ph : .dr or the sul

ana is another important erop grown on Faraon clay soils, The
are f exeellent guality, The varieties commonly

, and latundan,
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its are also very common, P]owmg is seldom done on this
Be because of the steep slope, thus cultwatlon is done by
(l implement.
lhe subsoil of this type is grayish white clay soil whlch 8
fiEhtly gritty. It is very shallow and, sometimes if not wanting,

benerally very poor in organic matter content. Between .
 purface soil and subsoil is a diffused gradual soil boundary.
0 spite of its very steep slope, the area is also planted to
inut and corn. Coconut, being a perennial crop requiring

| cultivation when fully grown, will not do much harm in so”

118 soil erosion is concerned than when the area is cultivated
aorn.  Slopes as high as 120 per cent are planted to corn.
hold the soil in place, the farmers tried to construct dikes -
iy the contour as shown in Plate 10, Fig. 2. This dike is

de of twigs held together by stakes. Although this system i

fot very effective, yet it may minimize soil erosion. It is
wed that the uneven stand of corn plant may have been
‘to the washing down of the seed planted in the soil. In
J y opened areas, a good crop of corn may gwe an average

il of 6 cavans per heectare against 2 cavans per hectare for

L eroded lands. It is deplorable to state that with this low

eld, the November and December corn of 1946 was seriously

= cked by migratory locust. The corn ﬁelds from Cebu City
the northern tip of Cebu were affected.

Holinao clay (153) —This type is the most 1mportant soil of .
| Bolinao series. It is. widely cultivated to economic crops.
s typical soil profile has the following charactenstms (Plate-

L ig 1):

‘ Bolinao clay ;.
_Ut 3l Characteristics

Surface soil, clayey; red to bright red; moderately friable

granular when dry, slightly sticky when Wet but does i

not shrink or erack open upon drying. It .is fairly rich

. in organic matter and probably contains exceedingly large
amount of  iron. It has an excellent fine granular to

blocky structure. Erosion pavements ranging from peb-
bles to boulders are sometimes present and occasionally

rock outerops appear.

ubgoil, dark reddish brown clay, slightly compact; good

1 gtrueture; relatively poor in orgamc. it

gohh gtones of Iime -are present. ;
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40-160 Bedrock, hard porous coralline limestone. The rock is W
; to yellowish white, sometimes with streaks of red. B
ary of this layer with either the surface or subsoil il
‘abrupt wavy to broken line. This layer extend
several meters deep. The layer below 150 cm. 1s ust
white, hard, limestone. ;

The chief characteristic of Bolinao clay is its red-co
I Buriace soil. - The surface soil is of heavy clay and ranges
7'.' depth from 15 to 20 cm. This soil is moderately friable w
4 dry, but sticky when wet. When it contains the optin
i : amount of moisture, it is friable and can be plowed eaf
i Unlike other clay soils, Bolinao clay does not harden nor ¢
1 it shrink and crack upon drying. When dry, the soil rems
just friable to almost powdery' This soil has an average
of 7.84. Although the soil is of heavy clay, plowmg is Wi
gasy. This may be attributed to the high lime content f
makes the soil flocculate and form a granular structure. W
the topography of the area in this type is roughly rolling,
bles and cobbles of limestone are plentiful on the sur
It follows too that the surface soil in this kind of relief
also thin. There are occasional outerops of limerocks that
~ conspicuously out of the soil surface making the land di,
to plow.
The subsoil of thls type is also clayey and just as thlc
the surface, only it is slightly compact and has a,brownish |
color instead of the bright red color of the surface soil.
structure, it has a coarse good blocky form and a slightly sti
consistency when wet, but slightly hard when dry. In s0l
sections of this type, the subsoil is absent as only the surf
and bedrock are present. This is a condition where the
i soil is formed as fast as the parent materials are develop
In this case the boundary between the red clay surface
and the white hard bedrock is very abrupt and wavy.

This soil type, which exists principally on the northern p
of Cebu like in San Remigio, Medellin, Daanbantayan, and
the Islands of Mactan and Camotes, is planted to corn mos
some cassava, coconut, kapok, and maguey (Plates 3, Fig '

and 11, Fig. 2),. Th1s type has an agegregate area of b
hectares. ]
Where the soil is thick, an average of 7 cavans of
qbtamed Cassava, bemg principally used in the n
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The limestone hills and mountains with very steep slopes, as shown in
the above picture taken in Naga, were classified under Faraon clay,
steep phase. Repeated cultivation to crops on such lands has resulted
in very severe soil erosion; hence, the barrenness of the area.

ulay. steep phase, taken in Naga. Here, the
6 6ontrel soil eroklon by constructing brush
lih little iuuﬁsa. Ths slope on the front
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- anufactured starch, which is done only in the farmer’s
268, is being sold from 25 to 50 centavos a ganta. Coconuts
iis soil type, unless grown near the seashore, do not produce
Inland coconuts are mostly stunted in growth and are
wtic.  Such is true also of some citrus trees, kapok, and
¥ species of plants both cultivated and wild. Only maguey
bananas are not susceptible to chlorosis. Thas disease may
llle to some mineral deficiency of the soil. Maguey seems
vofer this soil type more than the Faraon clay as there are
s of it growing both as cultivated or as wild crop. This
{8 more numerous on the rocky areas than on the less
v portions of this type. Tobacco is also planted on this
in rotation with corn. After the corn is harvested, to-
o takes its place about December or January. This crop
4 a fair stand on this type and 'gives from 1,000 to 1,500
s’ a hectare.

linao: clay, steep phase (154).—The roughly rolling and
areas classified under Bolinao series fall under the steep
This type is found in Sogod, Bogo, and San Remigio
lie northern part of Cebu and a portion in the Camotes
ids with a total area of 23,500 hectares. These hilly areas
H e]l drained as the runoff water easily finds its way to the
Biing and rivers. This type has a higher elevation than the
i' al soil type under this series. The highest area is located
nlaguete some 100 meters above sea level.

orally, Bolinao clay, steep phase is more stony on the
iee than the Bolinao clay. Likewise there are also nume-
§ limestone outcrops that make any farm operations un-
ageable. This condition may be attributed to frequent and
4 soil erosion which naturally exposed the once buried
The surface soil of this phase is thin having only an
fge of 10 centimeters. deep. It is also red, moderately
le when dry, but slightly plastic when wet. It has a good
#0 blocky or granular structure that makes it easy to work
(lultivation on this phase, if all done, is mostly by hand.
'rg‘e portion of this soil phase is not cultivated because
he rocky, depleted and eroded soil of the area. The
Qrtions‘are open land covered by shrubs, low
“Cading-cading” or * coro-
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their penetration. The bigger trees however have well-de
‘oped root system that can penetrate through the relat
‘porous, rocks.

The cultivated crops on this soﬂ type include corn, cassé
‘coconut, tobacco, bananas, and maguey. As on the other t;
under this series, coconut, kapok, and many other minor cr
‘are also chlorotic. Corn has a very poor stand on this
.phase and could hardly yield 4 cavans per hectare. The ban:

‘plants, on the other hand, thrive well and are not affected
chlorosis as is \the case of the other crops. ;

| LUGO SERIES

{ Th1s soil series is also calcareous although its parent
material is shale. A wide area under this series is foun
the northern part of Cebu. Another large area is located
the central portmn, and stﬂl another area near the southi
end of the province. i
Lugo series are upland soils which are referred to by Al
as mesetas. These mesetas are not really flat table lands
rather roughly rolling to almost hilly in topography that rap
in elevation from 250 to 580 feet above sea level for a
between Carcar and Barili and from 300 to 700 feet for am
between Lugo and Bogo. These hilly areas may have W
and almost undulating tops that are adapted for cultivation, |
the sides are very steep for farming, In general, this s
has a rough terrain owing to the numerous gullies, streams -

creeks which cut its surface.
Lugo soils are also well drained like the Faraon. The d
age condition is mostly external or by runoff. These runoff
responsible for severe soil erosion which is very noticeab.
this soil. No instance of waterlogging occur on any part
'thls series. By
Lugo series are remdual soils which have been developed fi
shale rocks. These shale rocks are calcareous or highly
pregnated with carbonates. Limestone rock is not foun
this soil series. The shale rock is soft, white to grayish wi
stratified materials laid in horizontal layers. It is hi
able that these mesetas were really flat uplands, but the ¥
of degradation has cut its surface into the present fornz.,-
There are no stones on the surface nor in the deepe
of the profile. There are some outerops
areas that are near the bound,

B0IL SURVEY OF CEBU PROVINCE.]

A profile of Bolinao clay. This soil type is common in the
northern part of Cebu, Mactan, Bantayan, and Camotes Island.
The dark red soil was produced from the weathering of the hard
almost pure limestone rocks.

[SorL REPORT 17.
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iparent on the surface and appear as concretions. They are
il concretions though but are shale rocks that have reslsted
bathering.

This soil series is Wldely cultivated to crops. Pra_ctl'cally- |
8 whole area is denuded of forest trees. There are regions,
wWever, that are covered by cogon grass. These are abandoned
'ms Whose soils are so badly eroded that no substantial crops
i be grown. The cogon grass are relatively low and grow
ly sparmg]y Narrow strips along the creek, however, are
Ade up of second-growth trees and bamboo groves.

Roots of plants can go much deeper in this soil series than

sse of the Faraon or Bolinao. This can be attributed to

) relative softness of its bedrocks.
Hoil of the Lugo series is clayey and black like those of the
iraon and Medellin. It is very sticky and plastic, and tends
harden very slightly' when dried. It has a fine granular
lcture which is very easy to work on with any agricultural
plement. The subsoil is also clayey and has a dark brown to
W1sh brown color. ;
Lugo clay is the only soil type clasmﬁed under th:s series.
E typmal soil type has the following characterlstlcs (Plate
y Fig. Tichi i
Lugo clay
th of soil »

om,

Characteristics

Surface soil, -elay, black to dark gray; medium to fine
granular structure. When wet, it is sticky and strongly
plast1c, but slightly friable when almost dry. There are
no stones or outcrops of rocks. Fairly rich.in orgamc
nratter.

Subsoil, dark brown to yellow1sh brown clay; good coarse
granular structure and slightly friable when dry but
stronely plastic when wet. Boundary separating it from
the surface layer is smooth and’diffused. There are no

. ‘stones or rock outcrops in this layer.

. Substratum, silty clay; brownish gray; weak coarse platy
structure; and thh 2 consistency that is strongly g'rxtty
both when dry or wet. Boundary separating this layer
from the above is abrupt and smooth. This layer con-
pigts of the consolidated shale rocks which are limy.,

1& 801] type was referred to by some'
‘ olay Lugo clay, how-‘ i
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This soil type is an upland roughly rolling to hilly f

which is dissected by numerous gullies and creeks. T

~ have rounded tops while the slopes are oftentimes steep

J 12, Fig. 2). Below the areas are intermittent creeks W

ultimately form into rivers. The tributaries soon dry

after the rain. Although the soil becomes easily wet,

logging or stagnant water in the areas does not exist.

_external and internal drainage are good.

' Lugo clay is residual soil developed from limy shale.

a characteristic black surface soil which is rather thin

aging 15 centimeters deep. Soil erosion is so severe

this soil type that a greater part of the surface soil, esp

those along the slopes, has been washed down. For this

the color of the surface area at a distance appears

on top which gradually fades out into yellowish brown.

of the subsoil. In very extreme case of soil erosion, t

g6 face appears white because of the exposed bedrock (P

e Fig. 1). Under native vegetation, the surface soil, which
s from 20 to 25 centimeters deep, is dark gray to black.

The area of this soil type is mostly under cultivation

with the exeeption of some cogonal areas, very little ar

covered with second-growth trees. The absence of ston

rock outcrops and the fine granular structure of the su

malke plowing easy, but this plowing causes the high erodl

‘ - of the soil. Although it is clayey, the surface soil a;r

e hardens upon drying and yet it is friable. It is sticky

strongly plastic. g

The subsoil, which is clayey, is also ag thin as the surl
soil. The soil structure and consistency are likewise the
as the surface soil.

Corn, coconut, tobacco, and sugar cane are the principal .;_
planted on this soil type. *Corn is planted any time of th
but some areas are reserved for tobacco planting during
months of November to March. Sometimes corn is
~ od in between the rows of coconut trees. It is to be ex
‘that soil erosion will still go on, although’ the corn rows ar
- across the slope. Soil erosion somehow is minimized,
- grown on this soil type seldom gives good harvest, the
yield being from 5 to 7 cavans per hectare. '
- Coconuts, likewise, do not grow well on this soil typ
ever, from the standpomt of minimizing soil ero

calcareous shale below.

Lugo clay as shown in the profile picture taken in Lugo consists
of a thin layer of black clay soil developed from the grayish white

an clay in Tahangon, The
hananas, ea@nnuﬂ
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productive. Such chlorosis which is intensely distributed -
ong the older leaves might be due to mineral deficiencies in

8 goil. A hectare of normal coconut trees usually gives from
00 to 4000 nuts a year.

obacco is the third important crop grown on this type and is

wn mostly on the northern part of Cebu. This crop is

ted in rotation with the corn. Tobacco occuples the field
i December to March. Good quality leaves are produced

l these are used locally (Plate 3, Eig/idy,

Sugar cane, bananas and some fruit trees are also grown.
gar cane is planted on a large scale on this soil type on the
thern part of Cebu, and the canes are sent to the Bogo-
idellin Sugar Central for milling. This soil is not as good as
| Medellin soil for sugar cane. A maximum yield of 60
Wls per hectare can be realized. : :
lananas seem to grow well when grown along the gullies.
\ plants produce big and good quality fruits.

leports of the existence of mineral oils in this soil type has
‘many prospectors to drill for them even after the war. So
L, no oil has yet been obtained. Drilling is being done at
llellin and Barili. There are oil sips in Alegria, which the
inle collect and use for lighting purposes after separatmg
 0il from the Water

NONCALCAREOUS HILLY, AND MOUNTAINOUS AREAS

dome of the rugged mountainous areas occupying the central
ilion of Cebu Province are not calcareous. They are lofty
intains with characteristic deep V-shaped gorges. The al-
ides of most peaks reach as high as 1,000 meters above sea
|, They have sharp—edged tops with very steep, precipitous

tation in these regions is mostly grass. Small patches
¢in forest still stand in widely distributed areas. The
nder of the area which constitutes a small portion is under
ation. The grassland consists mostly of cogon, talahib,

e, and a mixture of low growing shrubs that are charac-
atics of high altitude. Along the creeks are bamboo groves
| owth trees. - : L

8 well drained because of its topography.

water rapldly flows as
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Roforestation of the open land in this soil series has been

dry spell. irted and hundreds of hectares have been planted to forest
These mountainous areas were believed to have been fQ 808, The plants are still small but once fully grown, they

during the Pre-Miocene period. Their bedrocks consist of 1l not only help in the control of flood but will also beautify

neous and metamorphic materials like diorite, quartz.d & area further.

andesite, slate, greenstone, sandstone, and shale thch Hoils of Baguio series are fairly deep. It is much deeper than

partly coal-bearing. ; il ' or the Faraon, Lugo, or Bolinao soils. Roots of shrubs can -

BAGUIO SERIES Sotrate to a meter down the regolith. There are, however,

| dug wells. or any artesian well within this area Most

ely, the ground water table is very deep. This area is com-

: atlvely sparsely populated owing to its rough terrain and lack

ansportatlon facilities except by trails.

There is only one soil type identified under this series.. This

{he Baguio clay loam whose typical proﬁle has the followmg

lracteristics (Plate 18, Fig: 1} : .

Baguwio clay loam

*  moisture is stored for the needs of the plants especially d 1

This soil series occupies the morth central portmn of
Province, It represents the highest, bold and rugged ml
tains. It is characterized by narrow, sharp-topped edges-.i
i _ steep, almost precipitous slopes, and separated from each of
T by deep V-shaped gorges. Elevation ranges from 200 to E!

meters above sea level, N arrow and long valleys between
. . mounfain ranges are common and well inhabited. 4
. The bedrocks of this mountain which were classed as b
| ment complex and emerged during the Pre-Miocene time ' R i ' Characteristics
. sisb of igneous and metamorphic rocks of unknown ages, g ‘

igneous rocks like diorite, quartz diorite, and andesite fl 25
make most of the big boulders along the Talisay-Toledo '
Farther north are metamorphiec rocks like greenstone and
and conglomerate and hard limestone. Unlike those o
Faraon and Bolinao, there are no rock outcrops in the B
'series. The drainage, which is principally external is
The topography of the land favors the rain water to flow ‘
as runoff. Being mostly open land, there is very little chg
for the water to percolate into the ground. The creeks
some of the rivers flowing through this soil series becom
whenever rain falls occasionally. It is also characteri tl
these areas after a heavy rainfall for the rivers to eaml g
the bank and flood the lower plains,
Native vegetation in this soil series consists primarily
grassland with occasional patches of virgin forest and se
growth trees. The grasslands are dominantly cogon 1nter -h
with ground ferns and many kinds of low shrubs.
groves are very common along the gullies and banks of ¢t

The virgin forest, which is relatively small, consists @
mixture of several kinds of forest trees. Found in the r-'
3 .part of this series arc species of Marig, Anubing,
m,_Amugls, Balete, Kaluto, Banuyo, Saka, Anislag, and
'Farther north of this series are speczes of Ma]gas, :

Surface soil, clay loam; brown to dark brown; medium,
coarse granular structure; and moderately, friable when
just moist, but is slightly sticky when too wet, There are
no stones or rock outerops in this layer. TFairly rich in
oragnic matter. Roots of trees go down to the regolith,

Subsoil, light brown to grayish brown clay loam; medium-
coarse granular to almost columnar structure, It has a
moderately friable consistency when dry, but tends to be
slightly sticky when wet. There are no stones or any
rock in thiz layer. Separating the surface goil from
the subsoil is a smooth gradual houndary.

Substratum, light brown to brown bedrocks of igneous for-
mation. Some partly weathered and soft and some mas-
sively hard., This layer is separated from the above
horizon by a smooth gradual boundary. Farther down the
profile are. big toulders of rocks like andesite, diorite,
quartz diorite, and greenstone. '

Baguio clay loam (169.)—The soil of this type, which is of
saldual formation, has dark brown to brown surface soil that
gos in depth from 20 to 80 centimeters. The surface soil
I8 much thicker at the lower part of the slopes than on the tops
¥ upper sides.  Its medium-coarse granular structure is desir-
This soil, however, tends to harden when

%

{or plawina'.

ad
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~ tinge of brown. All these colors reflect on the organic m it
~ gontent of the soil.

~ which is very desirable in any farm operation. On moun
- tops, however, the soils are so thin that the bedrocks are off
, * times hit by the plow points and the broken rocks are plowed

of the surface. ‘

There are only very small and few patches of arable lan
this soil type; the greater portion which has rough topogrs E.a‘
is not suitable for cultivation. It being on the central up|
portion, the headwaters of many rivers that flow to the 1
- plain are located in this area. In addition, the watershed
collects water for Cebu City is also located on this soil
Because of these important functions, it is advisable that
80il type be fully reforested. But in spite of its steep slof
there are patches of land that are cultivated to corn mos
and oftentimes to coconuts. Corn planted in kaifigin ar
usually gives a fair yield. At most about 7 cavans of sh
- corn may be expected from a hectare. There are only ve
coconuts planted on this soil type. The trées do not grow
in comparison with those planted along the coast. It req
from 600 to 700 pieces of nuts grown under this serieg to
duce 100 kilos of copra. A hectare of coconut on this soil
usually gives 8,750 nuts per hectare a year.
Because of its high alutude, good quality cabbage, et
caulifiower, and a variety of leguminous vegetables are gr
- on this soil type in the inner valleys. Spiny bamboos are
abundantly growing wild along the gullies and banks of ¢
They are especially used for making sawali. This soil
has an area of 96,336 hectares.

MANTALONGON' ‘SERIES

This series is found only on the southern part of Cebu
on the central portion west of Dalaguete. This series like
of the Baguio series is characterized by high, rough moun
with steep slopes. 1Its altitude reaches up to 1,000 mete
even more above sea level. Because of this elevation
weather is cool and rainfall is usually abundant. Rainf.
Mantalongon averages 2,353.5 millimeters a year, which i
maximum mean precipitation recorded in Cebu. It ha
% more rainy days than any other station in
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Stone or rock outcrops are not common on the surface §

© This is a profile of Baguio clay loam. The brown soils prot:luc?d
from the weathering of the igneous roc!:ts below are f.an- in
fertility but the steep slopes common in this area make this soil
type unfit for farming, except under careful management.

ni, Note the steep slopes
and coconuts are planted,
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& veins of coal which are being mmed There are also out-
- of limestone in distributed areas but not as common as
¢ of the Faraon series. Some of the lime outcrops are of

; ca1c1te forms. i
h1s series is also well drained like the Bagum series. The
linage is purely external so that runoff easily flows into the

oks. Areas dominantly covered by cogon can protect their

ls from being washed down but not as good as the forest

i hold runoff water. Patches of virgin forest are found in
lated areas. The growing timber belongs mostly to the

d group. : fi
$0ils of the Mantalongon series are residual materlals having |
1 developed from the underlying rocks which are mostly shale,
idstone, and conglomerate. It is brown to light brown,
ible and granular. The substratum is made up of reddish :
wn to grayish brown shale rocks. The shale rocks havs ; ;
tv structure which is arranged in beds lying parallel to

‘ground surface. The shale is very brittle and soft. The

mdaries separating each soil layer are smooth and gradual. o
bre are no other coarse skeleton like stones or boulders im-

Hiled in the profile. i

A typical profile characteristics of this series is represented S
Mantalongon clay loam as follows (Plate 18, Fig. 1). ;

Sozls of Cebu Prm;mce

Mantalongon clay lowm
. Charaeteristics

Surface soil, light brown; with a medium coarse granular
strueture; and a consistency that is slightly friable when
wet but just friable when dry. In some areas are out-
crops of limestone and calcite. This layer is fairly rich
in organiec matter.

Subsoil, yellowish brown to light brown silt loam; with a
medium to very coarse granular structure; and a slightly
friable consistency when wet and very 311ghtly friable when

. dry. This layer is separated from the surface soil by_ !
a smooth gradual bhoundary.

Substratum, reddish brown to grayish brown Weathered i

gilty shale. It has a good to very coarse platy struec-

ture, and a consistency that is very brittle, either dry or
wet. Separating this layer from the subsoil is a smooth -
gradu dary. Veins of coal may be found in some
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topography of this goil type, aIthough very irregular, has ra
smooth surface unlike that of the Baguio clay loam which

sharp-edged tops. It, however, has also steep slopes. In

tween the slopes are little valleys which are cultivated..
external drainage is excessive, but internal dlamage is slow

‘gome of the valleys, espemaliy where lowland rice is pla

Mantalongon clay loam is dominantly covered by co°
There are very few and small patches of forest. The remain
areas are planted to coconut, corn, bananas, abaca, sweet pg
toes, and some lowland rice. The lowland rice is planted
paddies -built along the slopes. The area planted to this
is very limited and occupies small distributed patches.
abaca plants do not seem to be adapted to this type as sh

" by their thin and low growth. Coconuts therefore are plamnl

on small seale intended for home use only.

Mantalongon soils which range from 10 to 25 centimeters
are light to dark brown in color. It ig fairly friable an
be easily worked. However, because of its steep slope
small patches can be cultivated. o

‘This is the only soil type in the Province of Cebu that
slightly acidic with a pH of 6.13, This soil reaction, fortunaty
is within the range required by most cultivated crops. Ii
may be applied not to correct soil acidity in this parti(:ul‘a (.
but as a plant food supplement. ‘

Mantalongon clay loam is well adapted to the grow1 2
semitemperate crops. The area is noted for the productlo
cabbage, lettuce, caulifiower, everlasting, and some trees |
pines. On account of the high altitude which is over 1,
meters above sea level, the climate is cool, and ralnfa g‘
_ abundant and well-distributed throughout the year. '

It would be better that this soil type, being mountail
should be reforested than cultivated. Cultivation may
lowed only in areas of low gradients and should be done ui
~a system that will not induce soil erosion. This soil type |

an area of 20,225 hectares. ' ,.-'

GENESIS AND MORPHOLOGY OF CEBU SOILS |

The soil is a complex of mineral and organic substances
- composition varies in different places and at different }
The original soil formed at the beginning is not exaq
s0il existing now, but rather the product of conti;m ) :
- ment ‘Wlth time, For this ep,son, )

i T i
n‘_‘sro_ or well-defi
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A profile of Mantalongon clay loam. The brown soil of this type
had been developed from weathered non-calcareous shale.

A typleal landssape of Mantalongon olay loan. The high and
el mountains between Dalaguete and Badian are under this
i y of cegon and seme second.
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ited for a partmular purpose. While the general deﬁmtlon s "

farmers is that soil is a natural medmm.for the groW.th‘
plants, such view is broad and hardly gives a clear idea of
it a true soil is. The recent concept of soil as a natural and

ependent body had paved the way to more enlightenment?'; '
fl o further critical study of the subject. To the Russians -

s the credit of having first considered soil as a product of
environment which led to the definition of soil as a mixture

fragmented and partly or wholly weathered rocks and mi- A

pals, organic matter, water, and air, in greatly varying pro-

Ptions, and has more or less distinct layers or horizons

veloped under the influence of climate and living organisms.
America, while soil scientists somehow followed the Russians’

ool of thought, they further studied the '3011 accordmg to o

ir conditions.
I'his led to the modern deﬁmtlon of soil by Marbut as follows: G
hie soil consists of the outer layer of the earth’s crust usually

sonsolidated ranging in thickness from a mere film to a

iximum of somewhat more than ten feet which differs from
( mater1al beneath it, also usually uneonsohdated, in color,
fucture, texture, physical constitution, chemical composmonk
blogical characterlstlcs probably chemical processes, in reac-

and morphology.” This definition which tends to define

ls in terms of soil characteristics is slightly different from

{ of the Russians which is more of soil forming processes.
True soil is the product of actionm of climate and living or-
lisms upon the parent material, as condltloned. by the local
lef. There are five principal factors in soil formation and
predominance or length of time any of each or a combination
two or more factors act on the parent material determines
,; ’nature of the resulting product—the soil. These factors
i (1) Parent material; (2) climate; (3) biological activity;
rehef and (5) time. e
mature goil is in equilibrium w1th its env1ronment It willy
change when the environment, such as climate, erosion of
il agricultural practices of man, ete. is changed. i
) re enswe Btudy of soil involves at least four funda-
wer four questions, namely, what, -
* .IWill_ deal wit, i
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; ] Sl . - b, Barili Limestone, Maingit Formation, Mount Uling Lime-
Soil morphology as discussed 'here will deal with soil b, and Gebu Orbitoid Limestone.
finished product and that its study would mean the me lother sedimentary rock of importance in Cebu is shale,
ment and description of this product. I according to Smith, belongs to the Vigo Formation having
Soil genesis on the other hand implies a process of gra formed during the Tertiary period. 'According to Pratt,
transformation of the inert parent material into a defin Vigo Formation has three layers too. The lowest consists
organized dynamic soil. In other words, it describes the va iy shale, black shale, yellow and brown shale and sand-
steps involved in the transformation of parent material in ¢ interbedded. The middle stratum consists of massive,
true soil. 1 Il to black shale with minor sandy zones (usually the
‘There are eight soil series classified in the Province of ( im of oil deposits) and the third layer or uppermost
of which only four are established in the province and the: Wi consists of sandstone and fine sandy conglomerate in
are soil series formerly identified in other provinces such nate layers. The shale consists of fine-grained shales and
Bolinao in La Union, Baguio in Mountain Province, Beach 8 i shales interstratified in thin regular beds from 5 to 10
a miscellaneous land type common in many provinces, and Incters in thickness. This shale is gray, blue or black and
raon as formerly ‘established in Occidental Negros. The s ontirely of clay. The sandy shale is yellow or brown and
soil series established in Cebu av¥e Mandawe, Medellin, Lt ilermediate composition. As a whole the shale is highly
and Mantalongon. However, only Faraon and Lugo series veous and reacts violently with hydrochloric acid solution.
the most important ones agriculturally and will be discusset thickness of the Vigo shale ig unknown. Lately, the clas-

lion of this shale was changed to Barili limy clay.

-1 whole, all the soil series classified in Cebu can be con-
intly separated into most of the profile groups set by Storie
Weir as follows
Wfile group I.—Soils of recent alluvial fans flood plains,
lior secondary soils having undeveloped profiles underlain by

wlidated materials. There are several and recently de-

soils Qlong the rvivers in Central Cebu. Their areas,
bver, are so small that they are not delineated in the map.
bfile group II.—This group consists of young alluvial soils
slightly developed profiles and with slightly compact sub-

'i‘hore 1S ho soil under this group classified in the Province
B,
file group 11— Also alluvial goil with moderately developed

, deep soils with no claypan or hardpan. To this group,

i the Mandawe series. In this series are the alluvial
of Cebu with slightly compact horizons thloughout the
8 depth of the profile. This series is different from the

n soils in color, structure, and consistency of the hori-

- Umingan soils have darker color and looser consistency
lhe Mandawe series. The pH value of Umingan soils
while that of Ma.nda.we goils is 7.96. The San

ol ingan Boils except for tho

this report.

It is unfortunate that due to the Second World War,
chemical laboratory was unable to make a complete che
analysis of Cebu soils so that only very limited dlscussmn
be mentioned in the genesis part and much deductions in
- chemical properties of the soils will be derived from the m
phological characteristics. Cebu Province is predominantl)
limestone island which, according to Smith, belongs to the |
lumbang Formation having been developed during the Terti
period. This limestone is characteristically coralline. Suil
further described the Malumbang Formation as having b
formed during the Pliocene age. This form of limestone
sandy and could not be distinguished from the sandstone wh
is usually calcareous, It is brownish yellow to white |
generally massive or in thin poorly defined beds. The I
deposit is usually divided into horizons. The upper horizon
generally coralline and attains a thickness of 30 meters.
transition between the upper and lower horizon is very grad
and its boundary cannot be delimited. This bed of transiti
which is estimated from 40 te 135 meters thick is more resist
to weathering than the upper bed. The lower horizon is gen
ally less than 20 meters thick and is harder and more con n
than the upper limestone. The present ) cation Y
hmestone has made the Malumba g F il
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.
stones in the deeper layer of the substratum, the tW‘
Umingan and San Manuel, are very much different fr T
other.

Profile group IV —Smls of older plalns or terrace il
strongly developed profiles with dense clay subsoil (
No soil series of this group was mapped in Cebu.

Profile group V.—Soils of older plains or terraces hav
pan subsoil that does not soften with water. L1keW1se .
of this group was classified in Cebu. i

Profile group VI.—Soils of older terraces and uplan
having dense clay subsoil resting on moderately consol
material. The Medellin soil is classified under this group
dellin soils are of heavy clay from the surface to the
subsoil resting on highly weathered limestones and sh

Profile VII.—Soils of upland areas developed on har
bedrock with a rolling to steep topography. Under th
is the Baguio series found on the central portion
Baguio series has a parent matetial developed from
diorite, and quartz diorite. Metamorphic rocks like gre
and slates are also present. This series was ﬁrst es
by Pendleton in Mountain Province.

' Profile group VIII.—Soils of upland areas develope
solidated sedimentary rocks like limestones, sandstonel
shales. Under this group are the Lugo series e,nd the:
longon series. The Lugo series will be discussed in deta 1
Jlatter part of this report. Mantalongen soilg on the othe
are clay loam soils developed from noncalcareous sha]e'
very rugeged topography 1epresent1ng the most elevated
the central part of the province. - .

Profile group IX.—Soils of upland area developed fro
consolidated materials. The Faraon series is classifiat
this group. ' sl gl

lind into its present condition and indications are that if this
e of erosion is prolonged unabated, the relief will be restored
b its former “mesetas’.

The altitude around Lugo ranges from 300 to 700 feet above
b level and between Carcar and Barili, varies from 250 to
80 feet. 4 -

The area in general is well drained. BExternal drainage is,
Wwever, more excessive than the internal drainage which is but
lderate. The creeks in almost all cases are intermittent.

loy, however, swell and oftentimes overflow after heavy
Mns. The drainage water is heavily laden with washed ma-
iinls. None of the rivers present in this series is navigable.

Lugo soils had developed from the underlying bedrocks of
le referred to by the geologist as the Barili limy clay. This
flitle rock is highly calcareous and reacts violently with hydro-
ilovic acid solution.  The shale rock is soft and brittle, grayish
hite, and laid on thin horizontal beds that range in thickness
5 to 10 centimeters. No other kind of rock is present in
I arca either on the surface or underneath.
"here ig no virgin forest in this area, but it is likely that the
& iy was once covered by a thick forest which was later cut
it the economic existence of man. Second»growth trees oc-
{ iona]ly line the banks of creeks and gullies. In such areas
lick shrubs and vines constitute the undergrowth vegetation.
it open uncultwated cogonal area whose growth is scanty
short and narrow leaves were formerly farms, but were
or abandoned because of their decreased productivity.
ttered in widely distributed areas on the hillsides, as well as
¢ banks of creeks, are bamboo groves.
r:h water table is extremely deep. Artesian wells on thlS
4 have a depth of from 300 to 400 feet,
mong the upland soils of Cebu, Lugo series is one of the
”5 widely cultivated and inhabited soils. Crops are widely i
aruified. Although corn is the principal crop, other portions ; )
Ie o field are grown to tobacco, sugar cane, bananas, coconut, ‘ i
1 dome vegetables. Some sections of the field are fallowed
' (he larger portions of the whole field are always planted. o
:la the only geagonal crop planted in November. ~All the il
planted any season. Most houses are |
' | @ altuated in bar~

LUGO SERIES

. This series was first described on the northern parf’
in a barrio bearing the name. It was later found to
on the southern part of Cebu between Carcar and
still in another part between Boljoon and Malabuyo
series are upland soils with a characteristically rolli
rolling hilly areas dissected by many gullies
rivers. This area must have been once an upla
plain which Abella referred to as .
_land However &ccel rated erosion
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Lugo clay is the only type under this series and has the

i thus prevent their dispersion and subsequent removal. The
lowing characteristics:

Atk colored A horizon is more pronounced in soils under grass-

S Oharasteristics | than in soils under forest area. In this tll:zspect thehhiﬁgi
0-20 A dark gray to black surface layer; heavy clay with mef_ fider grassland is more concentrated in te vipper 1 3 i
to fine granular structure; very sticky and plastic W lhereas in the forest area, the humus is relatively well distr
. _ wet but slightly friable when dry. Upon drying,§ ited in the different layers of the profile.
5 particles do not clod nor harden like other clays. 1 Alkaline earth carbonates retard the soil forming processes.
fairly rich in organic matter and devoid of any s il is OSpeCIaﬂy noticeable in humid regions like Cebu. Jenny
20-30 A light yellowish brown clay with a good coarse g'ra 1

1041) reports that the colloidal sols of aluminum hydroxide
i ferric hydroxide when unprotected by colloidal humus are
Bdily flocculated by calcium carbonate solution. The migration
elay particles within the profile is reduced. Hence, the for-
Wiion of eluvial and illuvial horizons is impeded. It is only
Mor the removal of the carbonates that the characteristic re-
bnal profile differentiation is instigated.

hrinking, hardening, and ecracking are charvacteristics of
bst clay soils. Lugo clay, however, does not exhibit such
Wperties. On the contrary, the surface soil is friable and does
f erack nor shrink upon drying. The soil may become hard
hly if puddled well but not otherwise. Upon drying the soil
of - calcareous shale that is grayish white speckled bluins its fine granular structure and mellov_v’ (;onsistency. I-n
orange. It is slightly sticky when wet but not plag b absence of chemical analysis it may be inferred that this
It is brittle either dry or wet. Shale are in thin i il is rich in carbonates of some bases. As has been pointed.
il sl enha o L0 et aiston thisk 'I by Roberts and others in their study of Puerto Rico soils,
um carbonates when concentrated on the surface make the
mellow, fluffy, and vesicular, which favor both wind and
Wler soil erosions. As a matter of fact, Lugo clay soils are
y geverely eroded in the form of sheet and gully types.  Ero-
i is so common that at a distance the color of the land surface
'ears whitish. The light colors represent colors of the lower
80l of the profile after the soils above it have been eroded. It
hite or grayish white on the summit, yellowish brown on the
bpes, and dark gray in the valleys or lower slopes. The same
r1t1es also reported that soils rich in carbonates with tro-
il shower promote chemical activity and the sodium alu-
um silicates leach to the lower depths. The leaching is
od by the solvent action of alkali on the humus coated clay,
dispersing the colloids. As a result, the topmost soil
gition of sand with a low concentration. of
After the ral g the

structure that is also sticky and plastic when wet!
friable when dry. There is no coarse skeleton. 1
concretion-like limestones which are spherical to irregul
shaped forms are present in this layer. This layel
separated from the layer above by a smooth and dl'
boundary. Organic matter content 1s less than thal
the surface soil. i
30-70 * Brownish gray layer speckled with dark orange »:’u
material. Consists of consolidated weathered shales, gt
or powdery in feel. When wet it is also sticky bu "
plastie. It is brittle when dry. The relative co
of organic matter is much less than that of the sur
: soil,
T0-150 Thig layer extends down to an indefinite depth and conl

The whole southern half of the Province of Cebu belongs
the third type of climate characterized by no maximum
period and a short dry season lasting from one to three montl
The average annual rainfall is 1785.7 millimeters o‘i"about,
inches. Under this climatic condition, a humid tropical climy
prevails. With such amount of rainfall, it is expected that 1
leaching of bases will be promoted and soil acidity enhandy
The pH of the surface soil is 7.72; subsoil, 7.67 ; and the paie
material, 8.00. Although the pH of the surface soil is low
than that of the parent material, still it is of medium alkalinil
This shows very little migration of bases has taken plac
spite of the heavy precipitation in the area.

The surface soil of Lugo series is characteristically
indicating that the soil is rich in orgapic matter. Ro

. and others in their survey of Puerto Rico soils pointed out
soils that have developed from soft cal
' any get of c]1mat1c condltlons ar

1 b
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Plasticity and cracking of soils depend upon the ¢
magnesium ratio. A soil with more magnesium than
will tend to be plastic when wet and cake when dried.
other hand, if calcium is more than magnesium the s
be granular and fluffy. Inasmuch as Lugo clay does n
upon drying, it is evident that the ratio of calcium over
sium is more than three,

"

FARAON SERIES

This soil series was first found and described on the
eastern part of Negros Occidental. This same series wa
_ to be the dominant soil in the Province of Cebu. Faraor
practically cover the whole area surrounding the hilly e
Cebu. The soils on the extreme northern part of Cebu, h
although of limestone formation, are classified under the
nao series. _ i

The general topography of Faraon clay is hilly with ro
rolling slopes. The slopes of the land are usually as high
per cent. The steep phase of this type has slope that 1
than 100 per cent. The elevation of this type varies £
few feet above sea level to as high as 1,000 feet. The pxi;
distinguishing characteristic of this series from the oth
series of limestone formation is the black, heavy clay soils,
outcrops of gray coralline and porous limestone. The §
ig littered with pebbles and cobbles of limestone. Such mate
are referred to as erosion pavement or the coarse skelet
after the soil had been washed by erosion. _ |

The drainage condition in general is excellent. Some &
attribute the generally good health of the people to the
drainage condition of Cebu. The internal drainage is fair,
water easily finds its way through the porous bedrocks.
rocks are ramifications of pores which gradually coalesce
big crevices that eventually become caves. All drainage"
in these crevices and caves ooze at the base of the hill &
' The external drainage in the form of runoff empt
the numerous gullies and streams that bisect the entir
With moderate rainfall, the water in the streams 55101‘7\?’131n
 lates and does not reach the sea any more. During heavy
~ however, the drainage water swiftly flows out and aft
‘time the crecks dry out again. This explaing why
_in this Faraon area are oftentimes broken or i

The drainage condition is-«'a-, c
Wiy

EPORT 17.

[SoiL R

g CEEW PRoviNce.]

2. Comparative

1. Faraon soil profiles showing the comparative degree of erosion under grassland and cropland.

influence of the cropland and grassland cover on the severity of soil erosion on Lugo soils.

PLATE 15,
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getatlon in Faraon series consmts of W1de mixture of‘
ond-growth and primaty forest. In the second-growth forest,
 trees of the molave type are small, frequently with: thin
lergrowth. The trees are also thinly crowned. i
'he root development of crops is limited only to the thin solum
pading horizontally instead of going downward because of

i presence of bedrocks. The roots of trees, however, were
lorved to have penetrated the limerocks. This might have

n brought about by the tiny roots which, being able to
letrate the tiny pores of limestone, developed tremendous
feing force. .

I'he water table in this series as measured from the dug wells
the valleys ranges from 8 to 4 meters below the soil surface. L.
'araon clay, which is more important agnculturally than the : ]
p phase, has the following profile characteristics: - ) H

ith of soil i Characteristics !
o, o
20 ° A horizon, black to grayish black heavy clay soil; with a
coarse to medium good granular structure. It is fairly
rich in organic matter and friable and gomewhat loose
and erumbly when dry. When wet it is highly sticky,
soft and plastic. In this horizon are gravels and pebbles
of limestones. OQuterops of rough-edged coralline lime-
stone are generally present on the surface.
Suhsoil, grayish black; also heavy clay and a structure that
is coarse fo medium granular. When wet, it iz algo
highly sticky, soft and plastic. Some gravels of lime-
stone are present in this layer. This horizon is separated
- from the surface Iayef‘by irregular and gradual boun-
dary. In certain soil profiles this layer is absent and the
o surface layer is immediately followed by the bedrock.
150 The bedrock, grayish white to yellowish gray, partly
‘ weathered limestone. When this layer is highly weathered
and soft, a very gradual transition from unweathered rock
to surface soil is exhibited. When the bedrock is hard,
the surface goil immediately rest on the parent rock. An
irregular abrupt boundary separates this layer from the
layer immediately above. This Iayer has mdeﬁmte depth

s has been previously pointed out, the whole Provmce o‘f iy /
falls qnder a humld tropical chmate with an. average
! lhmeters or apprommately 73 1nches.
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. are also deﬁc1ent in calcium and other base elements essenti :
)i needed in sound nutrition. EVldentIy, ricket and poor
development are not uncommon in places with humid ¢ D
climate. The same author expresses views that laterizatiof
the dominant and active soil forming process under k
condition. As this soil had developed from limestone, Fal
clay shows a pH of 7.98 as analyzed by our chemical laboraff
This result of the chemical analysis shows that in spite of hé
precipitation, salts of some forms are still present in the sul
soil. More so, the soil that has been developed from limestdl
is black instead of being red which is a characteristic of
laterites. The red soils mapped in Cebu belong to the Boli
series. This series has hard and almost pure limestones.
parent rocks yield to weathering under any set of rain
It ig the soft limestone, a characteristic of Faraon series, wih
weathers fast and produces plastic, alkaline granular soil ui
dry or wet condition. The black surface soil like that of I
clay may be attributed to the coating of the clay soils §
humus.

Faraon clay is friable, luffy and granular and does not haj
nor shrink upon drying. This soil characteristic is tru@
{ Lugo clay and at a glance, the soil in the field appears san
, Unlike other clays, Faraon clay when dry can be easily pic

e e with the hand and poured out in a manner that sand is sown ¢
a seedbed. This property of the soil can be attributed td
high caleium content as mentioned in the case of the [
clay. However, due to insufficient data in the chemical anal
of the soils, the explanatlon why the hard limestone on nortl
Cebu produces red soils while the relatively soft limeston
duces black soils can not be satisfactorily discussed. On
other hand, it is interesting to know that the Binangonan
as classified in Rizal Province, which has been deve]oped
hard limestones, produces black soils.

The textural grades of the different soil types of Cebu were
[irst determined in the field by the usual feel-method. Then
composite samples of each of the important soil types were
collected in the field and analyzed in the laboratory to check
the result of the field feel-method. The method of mechanieal
nnalysis followed in the laboratory was the modified Bouyoucos
process using the conventional cylinder, thermometer and hy-
drometer. The samples, with the organic matter, were oven-
(lried before weighing. The result of the analysis is shown in
table 10. Where the class name as determined by the mecha-
nical analysis does not differ much from the class name given
in the field, the latter class name is preferred.

It will be noted in table 9, that of the 11 soil types and phases
classified in the province, 6 of them belong to clay class; 3,
tlay loam class; 1, loam class; and 1, sand clags. The area of
the clay class aggregates to 316,057 hectares representing 64.91
per cent of the land area of Cebu; clay loam class, 144,781
liectares or 29.74 per cent; silt loam class, 13,705 hectares or
2,82 per cent; and the sand class 1,660 hectares or 0.34 per cent.
These figures show how extensive the clay soils in Cebu are dis-
iributed. The result of the mechanical analysis in table 10
further shows that all the soil types under class clay, except that
0l the Faraon clay, steep phase, has over 50.00 per cent of -the
tlay fraction. The clay soils of Cebu have very high per cent of
the clay fraction. The Faraon clay, steep phase has a relatively
low percentage of clay and more of the sand fraction because -
.i is type being severely eroded had lost its finer fractions like
the silt and clay.

PABLE  10.—Showing the average mechawical analyses of some of the
1mpo'rtam soil types of Cebu Province 2

i " Sand Sil Clay :
Soil type 2.0-0.05 0. 054} 002 0.002-0.0
mm. ;

MECHANICAL ANALYSIS OF CEBU SOILS

Per  cent

L s re s R R 27.32 21.50 51.28
Balmao clay '

Mechanical analysis has for its purpose the determina
the composition of the different grades or sizes of the
that compose the soil. These mineral particles are the
sﬂt and clay. The sand includes particles from 2.0

mm. or less Depending upon the amount of san
clay fractions that make up the goil, the clags
~mined like sandy soil, sandy c

lysln was followed, Data represent analysis
-'iitennu and anollao salm.r or thn

i
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Usually soil with 40 per cent or more of the clay fractio jured with standard productivity of 100. These ratings will
considered as clay soil. The high content of the clay frac how the productive association between a specific soil type
can be partly attributed to the organic colloids present in # ind a given crop or the comparative productivity of the
soil sample. : idividual soil types.

i The productivity ratings can be calculated by two general
iethods, namely, the inductive and the deductive methods.

FERTILIZER AND LIME REQUIREMENTS OF CEBU SOILS T

The most important consideration for conserving the soil ' The inductive method weighs the profile characteristics with
Cebu is its restoration and protection and building up of e other soil conditions in relation to the production of any
) . lost fertility. Practically, the whole upland area is under sarticular crop. Conditions and properties, such as depth of
i tain degree of erosion. Eroded areas are not productive s ie soil layer, structure, texture, slope, erosion, organic matter,
i most of their fertility had been removed. No amount of fainage, plant. nutrient, ete., are congidered in giving the
i . tilizer materials could take the place of the lost ferti dex numbers. The total product of the individual index
'-  Whatever soils are left must be built up through soil buildil gure is the combined effect on productivity of the different
i \  processes before such soil can be made to yield optimum crof il characteristics. An example of this inductive method of
‘ The lowland soils on the other hand are at the mercy of & iting was designed by Storie of the University of California.
erosion materials from the uplands. If the eroded mate i' i this method, the value of the four factors, A, B, C, and X
deposited on the lowlands come from the fertile upland s ¢ multiplied to obtain the final productivity index. The ex-
the resulting deposition is beneficial but, if such materials lanation of Mr. Storie with reference to this inductive method

composed of inert gravels or stones, the deposition is desti I rating is hereunder quoted: :
tive, There are several areas on the lowlands of Cebu whi This method of soil rating, known as the Storie Index is hased on soil
originally have high productivity level, but are now aband” racteristics that govern lands, potential utilization and productive
because of the deposition of gravels from the up]and C_ dpacity. It is independent of other physical or economic factors that

ight determine the desirability of growing certain plants in a given
eition.
oreentage values are ass1gned to the characteristics of the soil itself

In general, the soils of Cebu need no liming since mps
the soils had been formed from calcareous materials. The

are exceptional areas, however, which are slightly acidie.. 5"" fluding the soil profile (Factor A); the texture of the surface soil
are the Mantalongon and Baguio goils. Fictor B); the slope factor (Factor €); and the conditions of the soil
Soil fertility can be significantly improved by the 111c0r‘p : ive of profile, surface texture, and slope—for example of drainage,

tion of organic materials into the soil in the form of o li content, nutrient level, erosion and micro relief (Factor X). The

A - ble and ideal eonditions with respect to each factor are rated
e farm manure, compost, and green manure crops. o T
i residues, ! be H Ds. 100 per cent. The percentage values or ratings for the four factors

addition of organic matter in the soil makes the use of | # then multiplied, the result brings the Storie Index rating of the soil.

mercial fertilizers more eﬁectwe
This method of rating has advantages and disadvantages.

PRODUCTIVITY RATINGS OF CEBU SOILS i 10 d1sadvantage is that any one of the above-mentioned four

The productivity rating of the soil types is one of the lule# tOrs is enough to make the rating significantly low even if
contributions to the soil survey reports in supplementing” 8 other three factors are rated 100 per cent. In addition,
soil type description. This is considered as one of the prof B determination of the percentages of the factors A, B, C,
ing developments in soil science today. The rating of i il X is‘purely an estimate and is based on personal judgment.

. types is made during and after the field operation. It§ the other hand, the Storie Index has been standardized for

b to assess each of the soil types and phases by assigning ti ' T _ il it ' ' )
i index numbers which represen‘t their productivity to [ ;

: sth the goil productmty is the
; _ * A more detailed information on this subJect is treatad in a supple; : cerr wl 5 n the mpregenta,. ‘
T . s00n to be pubhs‘led ' ‘ - . ' ikl

. AL <l 4 <k lodeitta SRl
gl b At ' A g
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productivity rating of the soils of Cebu was based o
method. The standard yields are obtained by arbltraryi
tion on the basis of information relative to the avera,g
obtained for the different crops on different soils of the pum
where practices do not include the addition of commerei:
tilizers or other soil amendments. Such information is ga
in the field, in census reports, statistical bulletins, and #
of the provincial Agricultural Supervisor. This metho
only be applied with accuracy in a country where the
per unit area are recorded and customary agricultural pr,
well established.

The productivity ratings of the various soil types of
for the different crops are shown in Table 11. Howeve
-total quantitative production of crops under each soil
cannot be figured until additional information on the hecl
of the individual.soil types devoted to such crops arem
available. In the determination of these ratings it sho-
stated that such factors as distance to markets, kind of |
relative prices of farm products, cost of production, and*
factors were not taken into consideration and, therefore,
ratings should not be interpreted entirely as a basic CI’I
for land valuation. :

TABLE 11.—Productivity ratings of soils in Cebu Provincé:

Productivity ratings fors

Soil types Low- 3

Sugar | Coco- |

Corn 1;112.21 caie mt |Fobacco |Cassava | Mungo |
Mandawe clay loam __________ 59 30 75 80 67 58 85
Mandawe silt loam 59 b5 75 (b} 75 66 100
Medellin elay -._____ L 70 () 100 | 80 67 63 85
Beachsand.__________________ @ o | @ 100 | (@ o) ()
Rardon clay o2 2Ll ain i ie 35 (=) (b) 80 [ 60 20 71
Faraon clay, steep phase 24 fa) () 60 () 7 (L)
Bolingdojclayiuttel s See -| 85 (2) () 80 60 20 71
Bolinao clay, steep phase 24 =) | &) 60 (=) 7 (k)
Lpgoiclay 10 oot Salo a0 -1 41 (=) 75 60 100 33 71
Baguio clay loam ________ -| 86 ) 75 60 (@) 44 71
Mantalongon clay loam 47 66 75 60 (a) 44 T

s Not planted to this crop.

b Not planted on commercial scale. )

¢ Under present system of management the average yields per hectare of (he
crops have been established as standards of 100:

Lowland palayl e iy Lo il A . 60 cavans per hectare, )’
Tahaceo e Bih s b i aad il e e sl 1,475 Kg. per hectare. (
Corn .. 17 cavans per hectare, !
Coconuts : 3,750 nuts per hectare, o
Sugar cane ............. : 80 piculs sugar per heatlts,
Cassava, .. y tons of roots per hoee
MIRFO: b ik, cavang per heetare, :-

6% e Rlis dh mm ar hentare,
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t can be seen in the table that corn on Medellin soil has a
ing of 70 per cent and, therefore, 30 per cent behind the

indard, yet this soil is extensively planted to corn. For

ar cane, Medellin has a rating of 100 per cent. In general,
b soil is not adapted to rice growing and the area planted
tice is very insignificant. Coconut-trees growing along the
e are more productive than those growing in the interior
i. Lugo soil is suitable for tobacco culture so that most
the tobacco in Cebu are grown on this soil. The deep
tile soil of the province is good for cassava, yet most of

' cassava are found on Bolinao clay soil and partly on Faraon

soil. Bolinao and Faraon soils are extensively planted to
uey. §
gricultural crops in Cebu are not commonly fertilized.
v the sugar cane grown in Bogo-Medellin area receives com-
peial fertilizers. All the sugar' cane grown in Cebu are
led in the sugar central established in the Bogo-Medellin
Despite the fact that corn is the staple erop of Cebu
the yield of this cereal crop is not sufficient to meet the

mestic need of the Cebuanos, yet no attention is directed
ards the use of fertilizer to bring Up the level of production .

this major crop.
II. SOIL. EROSION SURVEY OF CEBU PROVINCE
i INTRODUCTION

0il erogion began when man ceased to be nomadic and
ted to cultivate the land in order to satisfy his wants.

- began when the first heavy rain struck the first furrow

ed by a crude implement of tillage in the hands of pre-
loric man, Tt has been going on ever since, where man’s
ure of the earth has bared the soil to rain and wind.” (39).
pil erosion is one of the most dreaded factors in causing
* depletion and deterioration of the land surface. Man
rally induces soil erosion on the land and as such, he has

' power to control it. And, unless man himself who uses

#oil takes appropriate measures to control this abnormal
omenon of soil wastage, our present farm lands will con-
& Lo be washed away at an exceedingly high rate to be
momical for agricultural cultivation later.

n lives and depende i’or hig support on the products of
oil; yot un! , very often, he abuses his land with

hich he
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he lands that sustained their populace and their commerce
i believed to have played a major part in the decline of civi-
lzation now extinet.” “In the decline of these eivilizations,
hany factors other than erosion played a part. War and
Jostilence, for example, were common in the ancient world.
lut civilizations, are rooted in the soil. Cities are fed on the i
hiroduce of the land; much of their commerce depends on it. 1
lhe very fact that regions scarcely habitable today once sup-
jorted rich cultures is evidence in itself of the decline of the
fnd. Parts of the 'west coast of South America, where the
ldest known civilization in the Western Hemisphere existed
e treeless and barren.”

' Soil erosion was noticed and reported in many countries like
lie United States, China, Japan, Java and Sumatra.
Whiteford, et al., (41) reported that in 1878 an American
bologist, Stevenson, writing on the geology of Guernsey country,
hio, U. S. A., called attention to the formation of deep, gullies
nd to the wasteful operation of planting corn on steep hillgides
d thin soils.. Thorp(7) who spent some of his time in the
udy of soils of China, stated that “much of the soil erosion
Wl that country is essentially a form of modification by man
¥ith the help of nature; that the population has made repeated
insaults on the hill lands clearing away the trees or plowing up
e sods only to be driven back to valleys again by soil erosion.
Plhe deforestation of the hills and the mountains: of the rice
ion, not only has failed to furnish permanent farms for land
lungry people but it is causing the good valley lands to be
bvered: by sterile clay from the hills.” -

In Japan, Detwiler(87) stated that much of the soil erosion
weos are controlled by regulating the tillage, intelligent farm
hunagement, reclamation practlces, and care for the steeper
.In Java and Sumatra according to Stewart(37) the system
[ wet land rice agriculture “sawah” was mainly respongible
for the prevention of the loss of soil due fo erosion. “In no
¢e of the country where terraces are not found and it is not
usual to see individual terraces for each separate tree on
rubber pla.ntatmn”, he said.

SOIL EROSION

The soil, one of our count;
regources and the root of
tion, is vanishing through
use of the land. ‘

egantr‘t.ame our farmers have
ce of soil erosion af-
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In an agricultural country like the Philippines, in which Water erosion can be divided further into three forms: sheet

land is the basic means of livelihood and farming the m ision, gully erosion, and stream-bank erosion. Sheet erosion
industry of the people, a study of soil erosion primarily’ the uniform removal of a thin surface soil layer from a sloping
ascertain the extent of damage to the land is of paramo il of considerably large area at approximately the same rate.
importance. i inctimes sheet erosion may be accomplished by the formation

Cebu Province, whose land surface in general is predomma 2l ttle shallow channels called rills which, however, does not
rugged, hilly, and mountainous was selected for the prest borfere with the normal cultivation. ‘

erosion survey study. It has an area of 486,850 hectares 4
a populatioh estimated at 1,174,700 souls in 1946; its princ'
staple crop is corn, a soil-erosion-promoting crop. !

It 1s the purpose of this survey to present in brief |
character and extent of soil erosion in Cebu; to determme
factors that have contributed to soil losses by erosion ; and,
suggest possible means by which such soil waste may be :
imized, 1f not totally eliminated. y METHODS USED IN MAKING SOIL EROSION SURVEY

(fully erosion.—Gully erosion is a process by which running

iler produces definite channels on the land surface too deep

be removed by normal tillage.

Sircam-bank erosion.—It is the shifting of stream channels
her by gradual cutting at the unprotected bends or by the
\dtion of an entirely new channel during overflow stage.

SO EED: lORL DREINED Phe United States Department of Agriculture soil conservation

Soil ‘erosion is the removal of the soil particles from thi idbook system of classification was followed in the reconnais-
original location through the agency of water, wind or it lce erosion survey of Cebu(22). The degree of sheet erosion
- Erosion may be classified into two main groups—normal w § determined by the eéxtent to which the original surface
logic) and accelerated. : ‘ | has been washed away. This was accomplished by deter-

Normal or geologic erosion—Normal or geologic erosion ling the depth of the original surface soil of a virgin wood-
the removal of soil particles under natural conditions operatit il or grassland, which has never been cultivated and then
through long periods of time. Since normal erosion is a .f- Wparing this depth with that of the cultivated fields. The
logic process going on at an exceedingly slow rate, this Kkij forence in the depth was taken as the extent to which the
of erosion is not dealt with in the present report. - Binal surface soil has been washed. This measurement ‘was

Accelerated erosion—Accelerated erosion is the removal Blo for every soil type and erosion class established. For
soil material brought about by certain unusual natural Ce ' iinple, Plate 15 shows the differences of erosion that have
ditions or as a result of man’s use of the goil for his immedis ién place on Faraon and Lugo soils in Cebu Province.

needs or both. In early geological times when Cebu was und
forest or natural vegetative cover, there was but very it
accelerated erosion caused by fire, or by wild animals whi
these made their path, thus exposing the soil directly to
action of the beating rain. As a result of the increase in

e surface soil, originally of the Faraon clay type under
Biland is 21 centimeters while that on the adjacent cul-
led fields of the same soil type the surface soil and subsoil
fe already been lost through erosion. The Lugo soil under
nlands has surface soil 30 centimeters deep. ' On the cul-

population of the province, there was a corresponding incre Blod fields adjacent to it with the same 60 per cent grade
in. the land area opened and cultivated and subsequently, Blope, the surface soil and subsoil have already been washed
removal of the soil particles was speeded up. The pres . Y, :ﬂhmt erosion has removed all the fertile surface soils
paper is primarily concerned with this kind of erosion. ‘Hubsoils of the uplands in Cebu so that in many parts, at

Accelerated erosion is caused ‘principally by wind and # 'nt farmers are practically farming on the infertile sub-
ning water. Although wind erosion may be active in or highly aa.th ed limestone rocks. The degree of

parts of the country, it is not so in Cebu, hence thls 1 of deter equency and gize of the gullies
erosion will not be discussed in this report. ; W

- . 2 il
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The total mean annual prec1p1tat10n of Cebu as repor
the Philippine Weather Bureau(25) is 1,552.9 mm. The p
of heaviest rainfall oceurs during the months of June.to No!
ber, with October having the heaviest downpour. The
the intensity of rainfall of the province is very limiteg
the records were all destroyed during the liberation of M
in February, 1945. During the typhoon and flood of Novel
13, 1946, the local weather office in the province recorded 4
precipitation of 97.9 mm. in 20 hours of rainfall. Dumn
flood both gully and sheet erosion were severest on the u
tected fields. This is evidenced by the great amount o
materials and rock fragments brought down from the upl
(Plate 22). ;

Slope.—The power of Water to scour or erode the sml dep
largely on its velocity and volume. \Velomty is determin
the slope of the land and the volume is directly influence
the size of the drainage canal. In general, the greater
per cent of slope the greater will be the speed of surface ru
and a rapidly moving water has more eroding power and g'r
carrying capacity than the water moving slowly. 1

In the Philippines no soil erosion study has so far been
on the influence of the slope on soil erosion. Slope aff
greatly soil erosion. At Bethany, Missouri, U, S. A., Co
et al.(13) stated that on an 8 per cent slope in contmuous
the soil loss was 61 tons per acre per year. At Coluil
Missouri, a similar soil under similar conditions with a |
of 3.7 per cent lost but 20 tons of soil. In Cebu where a
siderably large percentage of the land under cultivati
rolling and rugged, with slopes varying from 10 per cen
180 per cent, erosion is generally serious ranging usually
moderate to severe type (Plate 16). 3

Soil.—Soil is a factor that affects soil erosion. Dj',
soils have different resistibilities to the action of water,
that have good permeability and contain plenty of 01;
matter absorb and hold water readily. Soils with these ¢
teristics are generally resistant to erosion. The capa
the soil, therefore, to absorb water depends entirely i
physical eharacteristics, the most important of which ap
texture, structure and the organic matter content. In
textured soils, permeability is high and absorption of \
quite fast. This condition is, generally, unfavorabla [
surface runoff to deVelop and. cause er
~ soils, however, structu

prption of water. A clay soil for example with a granular
iructure absorbs water readily and is, therefore, fairly resist-
it to erosion. As organic matter in the soil has the. property
b increase the water-holding capacity, it also promotes granula-
ion which influences the absorptive capacity of the soil for
fiter subsequently reducing greatly the surface runoff., The
itrease in the organic matter content of the soil as a result
| the continuous cropping of the land apparently would increase
ie susceptibility of the soil to erosiomn. Many of the upland
bils of Cebu have already lost their surface soil, and only
it infertile subsoil which is relatively deficient in organlc
tter is left exposed on top.
Veqeta,twe Cover—The kind and density of the vegetatlve
Ver is very important in determining the type of erosion that
l take place on a land. For example, different soil covers
leh as forest cover, grass cover, pasture grass cover and
itivated crop cover, will give rise to different soil erosion
ditions Land covered with undisturbed forest naturally will
it be much affected by erosion, primarily because most of the
in reaching the ground is absorbed by the leaf litter and the
(1(.1 lying porous soils. Grass may be nearly as effective as
@ forest cover in minimizing surface runoff. Permanent pas-
e will exhibit different conditions of soil erosion as grazing -
Bilroys the leaf litter and compacts the soil. The trampling
‘the land by animals will destroy the protectlve cover thereof
il tends to increase soil erosion. .
lLand under constant cultivation suffers the most from severe
bion. This is especially true in Cebu Province where the land
plowed or cleared for planting just before the rainy season
gins. At this state when the soil is cultivated and totally
18 of its protective cover, even light rains will invariably
lice soil erosion on the land especially so on lands with steep
pes.
i the foregoing dlscussmn ‘the factors affecting soil erosion
Ve been enumerated in a general way. Before discussing the
itacter and severity of erosion in the different soils of Cebu
il the various possible control measures in relation to the
porties of the sml the main causes of the present soil erosion
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1. The farmers are misusing the land by cultivating
steep slopes to clean-culture crops like corn, tobacco, ca
etc.—The cultivation of steep mountam and hill slopes, |
to the limited agricultural land areas in the valley as a re

this serious condition of soil erosion. The farmers in
instances, planted corn and tobacco on land having 90
per cent slopes, a practice which is virtually detrimental
land. Steep slopes such as these, whenever planted to
i tilled crops are bound to be adversely affected by soil e
' In many ‘of these slopes, the farmers build simple terr
piling yp logs and debris along the contour to minim

washing down of the surface soil (Plate 10, Fig. 2, and Ple

Fig. 2). Although soil erosion is to a certain extent min
this practice of terracing is certainly not economical n
tical. It has been found that most of the severely

! areas of the province occur where the lands have slopes gp

than 25 per cent. In cultivated areas where the slopes ar
5 to less than 25 per cent, the degree of erosion generally
from slight to moderate types. However, areas where th
of the land is 8 per cent or less show apparently no
soil erosion.

The deplorable condition of soil wastage in Cebu is p
attributed to the past and present misuse of the land,

' consequences of which the farmers have apparently fail

1 realize.

Iommers of the province—The present soil-and-crop-m
' ment practices employed by the farmers are improper £

standpoint of soil conservation farming. Owing to the
b lowland area of the province, farming is most common
‘ out on the uplands. As a result of the extensive and co
cropping of these uplands, serious erosion has been de
The farmers do not adopt sound soil-and-crop-man;
practices, such as contour tillage, strip cropping, crop

‘nures and commercial fertilizers, all of which are
measures in mmimlzmg s0il erosion and malntammg th

Sot, SURVEY oF CEBU PROVINCE.]

the increase in population of the province, has brought &

2, Improper sozl-und-crop-management practices used b

Cultivation of this steep farm land at Argao is one of the main
causes of the fast wearing down of the soils of the province.
This soil is Faraon clay on a 60 per cent slope.

[Soi. REPORT 17,
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he mercy of nature. The clearing of other forest areas is
again started all over. This century-old “kaifigin” system of
irming is one of the major causes that has brought Cebu to
i present deplorable and disastroys condition of soil erosion.
Again, in an attempt to facilitate drainage of the land, the
ow of crops is being arranged up and down the slope. This
ractice has considerably increased the loss of surface soil
ough runoff water that carries tremendous amounts of soil
laterials in its downward movement through the furrows. Con-
iquently, shallow gullies which increase in size with the years,
[ not obliterated, are formed on the land. Gully erosion is
ost commonly found on sloping lands of the Lugo a.nd Faraon
)il series.
8. Failure on the part of the farmers to appreciate and
wlize fully the ever-decreasing fertility of the land and the
image caused by erosion on their farms. —1It has been observed
lat most farmers of the province do not seem to realize the
verse effect of erosion on their farms. In several instances,
¢ antiquated ideas of farming still persist among them. In
bneral, most farmers do not adopt modern farming practices
) conserve soil and its fertility. Moreover, the lack of record
i the effects of erosion on crop yields is undoubtedly the reason
1y Cebu farmers are not alarmed of the ill-effects of soil
Dgion.
SOIL EROSION IN THE DIFFERENT SOIL AREAS ;
In order to picture clearly the different degrees of erosion
it have been existing throughout the province, it is obviously
easary to present in brief the conditions of erosion taking
te in each soil type and the role this soﬂ type plays in
i8ing soil eroson. For practical purposes, Cebu soils are
fanged according to topography into several groups which,
arently, have somewhat similar erosion conditions. These
pups are as follows: - L

oils of the lowland:
1. Alluvial soils b
a. Beach sand—well-drained soil
b, Hydrosol-—poorly-drained soils
o, Mandawe soils—imperfectly drained soils
| : highly weathered limestone
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ping. In general, these soils suffer more serious sheet e
than the lowland soils because of the differences in topogr.
vegetative cover, cropping system, and the character of the
which, invariably, are important factors in soil erosion.

. Faraon soils.—The soils of the Faraon series are pri
soils having been developed from almost purely coralline
stone formations of the province. The topography of the
varies from undulating to rolling, hilly and mountai
These soils are generally shallow with varying degrees of
erosion. These series, constituting an area of 127,951 hecta
include the most extensive soils of the province, occupy
almost the entire elevated portion from the northern tor
southern parts of Cebu. The slope of the land varies @
siderably ranging from 5 to 160 per cent (Plate 16). Be
of these differences in the slope and farming practices, cons
able variations exist in the degree of erosion. This se
composed of two soils—the Faraon clay type and the Fa

. clay, steep phase.

The Faraon clay, whenever cultivated to crops, is bound 0
eroded owing to the sloping topography of the land a.ndw
impervious character of the soil which accelerates runoff.
degree of erosion increases with the slope of the land.

The effect of erosion is closely associated with the use
land. The more intensively a land is used the greater
erosion will be. The presence of large quantities of lime &
fragments and similar erosion pavements left on the s
after erosion, minimizes to soime degree the impact of rai
on the surface and, therefore, prevents further washing
soils. Intensive cropping as already stated causes e

 ranging in degree from moderate to severe condition (Pla
' To better insure minimum soil loss, slopes greater than 8
cent should be retired as cropland and instead grown to
that will provide permanent cover of the soil. i '

The Faraon clay, steep phase includes the steeper land
: the Faraon soils. The slope of the land generally ran :
. 80 to 160 per cent. Whenever this soil .is grown to ¢
crops like corn and tobacco, severe erosion occurs. ¥
intensified system of farming prevailing in Cebu,
that carried on steeper slopes, the maximum
erosion would certainly occur. If this prac
the land Would totally be ru ed w y

A typical class 1 erosion on Bolinao clay in Mactan Island. The slope
is only 3 per cent. The white spots on the surface are limestone rocks
or erosion pavements,

e

psion on Faraon clay, with a slope
aodl growth ef hananas,
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il wastage is to retire steep slopes from cropping and de‘mte‘ ;
hem to the growing of perennial plants.

Bolinao soils.—This soil, like the Faraon soils, is a primary
0il that has developed from the limestone rock formation of
he province. Faraon soils are dark or black soils; Bolinao
bils are redish brown in red or brick red in color.

" The Bolinao clay type of soil dominates the northern part
if Cebu which includes the island of Camotes and Bantayan.
his soil, with varying degrees of soil erosion ranging frqm
licht to moderate and severe types, comprises an area of
B 575 hectares. Although soil and climate are general factors

{fecting soil erosion, under Cebu conditions, the slope and the
ystem of cropping have primarily exerted g'reater influences
n the severity of soil erosion in Cebu. Soil erosion in this
rea is generally serious to severe, depending on the topog'raphy

{ the land. On undulating areas where the slope ranges from

| to 10 per cent only, erosion is generally slight to moderate .
I spite of the intensive cropping of the land, )

Lugo soils.—The Lugo soils, like the Faraon and Bolinao
ries, are primary soils having been developed from the
lalcareous shales or limy shales of the province. Ordinarily, the
urface soil ranges in color from brown to dark brown stiff
lny and the clay subsoils vary in color from light brown to
lght yellowish brown. These soils occur on the northern,
puthern, and south central part of the province, the latter .
@ction representing the largest area. Like the Faraon soils,
hese soils have varying topography ranging from moderately
111ng to strongly rolling and hilly with an area of 98,321

gctares. The slope of the land ranges from 10 to 160 per =

t, the steeper portion being on the south central part of
s province. Erosion on these soils is generally serious to
were, primarily because of the continuous cropping of the land
b corn and tobacco (Plate 18, Fig. 2). The cultivation of the
lueper slopes to seasonal crops which otherw1se Would have
.ln retained as woodland, has contrlbuted a great deal to
o present seriousness of soil erosion.
'I‘he Lugo series is represented by a type and a phase—the
igo clay and the Lugo clay, steep phase. Although these
ils are both cla.y in texture, they differ variably in their
) bility which significantly affect
curs on moderately
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generally ranges from 80 to 160 per cent. Owing to the
and tight condition of the surface soil and subsoil, wat
colates at exceedingly slow rate which, under similar co
on steep slope, runoff water could have excessively formed
surface, creating excessive veloecity and volume destructi
soil management. It is, therefore, to be expected that :
two soils, Lugo clay and the Lugo clay, steep phase, if
jected to the same system of cropping would induce
erosion on steeper slope soils than it would on soils of mode
sloping land. | y
Baguio soils.—This 5011 has developed from the 1gne0us ]
or “basement complex” formation of Cebu through the e et , derats ovidions o SRRRNNNACH, .
by the factors of soil formation. The light brown to d o e e e it
brown clay loam characterizes the physical make up of
solum of thig soil. Unlike the Faraon, the Bolinao and
Lugo soils which are characterized by heavy, stiff, tight surf
soil and subsoil, the Baguio soil has a somewhat better phys
condition, it being a lighter soil. The natural friable condil
of this soil makes it easily permeable to water:; and Wh
soil is readily permeable to water the percentage of rui
becomes relatively low because much of the rain Wate
absorbed by the soil. 1
The Baguio soil, with an area of 96,336 hectares, has a_rol
topography and occurs on the central part of the provinece. 4
slope ranges from 20 to 180 per cent. FErosion in this
generally varies from moderate to severe types depending lar,
on the grade of slope and on the extent the land was used : . ; el
cropping (Plate 20, Fig. 2). Ordinarily, this kind of soil is W BT Mots the ruvie ot eotn AT e e R S
suitable for cultivation, primarily because of the steepness
the slope of the land. There are portions, however, with m
erate slopes that may be cultivated with certain limitati
These are the few areas found on depressions and val]ey
formations. _
Land misuse is responsible for the present serious condif
_of erosion in the Baguio soil which apparently is true with
other soils of the uplands, like the Faraon, Lugo, Bolinao,
other soils. The farmers have exploited and mined the |
unwisely to their satisfaction only to find themselves u
the vietims of soil erosion, i
Mantalongon soil. —ThlS soﬂ is a prlmary soil oceu
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A class 3 erosion (serious to severe erosion) on Faraon clay, with a
slope of 35-45 per cent in Carcar. This area was grown to corn for
many years. The white spots on the surface are the subsoil layers
exposed after the surface layers had been washed off.

f 36-66 por cen

t in
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re very much like those of the Baguio soils which have friable
urface soil and subsoil, and with a somewhat similar topog-
uphy ranging in slope from 40 to 180 per cent, the dominant
lope bemg from 70 to 120 per cent. HBrosion in this soil is
Wther serious to very severe, principally because of the intensive
ultivation of the land for the production of row crops like
orn, cabbage, pechay and camote. A While the character of the
0il plays an important factor in soil erecsiom, steepness of
lope, ‘cropping system and rainfall are much more important
nctors in affecting soil erosion on the land. Though Manta-
bngon soil is physically good and resistant to erosion, yet with
teep topography and intensive cropping of the land under
eavy rainfall characteristic, the soil cannot permanently rest
\ its place because of runoff water.

' EFFECTS OF SOIL EROSION

Soil erosion that has heretofore taken place in Cebu due to
nwise exploitation of the land and improper cultural practices
us resulted in many forms of destruction, namely:

1. The topsoil or the entire soil mass is lost through erosion.—
il erosion is a destructive process to the physical make-up
.\ the land. The loss of the surface soil does not only mean
he washing away of the mineral soil particles that compose its
jass but also of the nutritive constituents, the biologlcal popu-
ition, and the organic matter content of the soil, all of which
Ve very essential to grow a normal crop. Bennett(s) reported
hat as much as 21 times of plant food nutrients are lost from
le soil by erosion ag are removed by crops. After the ‘topsoi}' :
| removed by erosion, the subsoil, which is relatively more :
fficient in plant nutrients than the surface soil, is exposed on
0 surface. According to Bennett, the surface soils produce
om 2 to 10 times greater yields than the subsoil. In Cebu
s a common scene to see farmers farming on the subsoils.
his indicates that the soils of Cebu are badly eroded. If the

m lands of the province would eventually be ruined.
Destm&ctzm to. crops, cropland, bridges, houses, and lives.—
destr of the vegetal cover of the upland starts soil
' s too excesswe, the scouring effects ex-
2 Wtly, tremendous amount

wsent rate of erosion in Cebu is not controlled, many of the
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~ subsoil. Such physical characteristic of the soil naturally

- on the land not only causes flood but drought hazards as

 ber 13, 1946, resulted in the destruction of propertles

126

of Cebu was in progress, a torrential rain hit the central |
of the province. Many of the farm lands in Naga, Mingls
San Fernando, Carcar, Toledo, and Aloguinsan were ¢o
with sediments of silt, sand, and chert fragments from :
inches to 3 feet deep, destroying the crops and rendering
of the farm lands below unfit for cultivation (Plates 21 and §
Cobblestones and lime rock boulders were brought down
great destruction on the lowland. As a result many brid
roads, houses, and even human lives were destroyed or lost d ¥
this flood. )

3. Flood and drought hazards are mm‘ea,sed, as a resu
soil erosion.—The removal of the topsoil decreases invax
the capacity of the soil to hold water and inversely increas
rate and amount of runoff causing soil erosion and floods
an experiment conduected under the direction of M. F.
in 1917, Enow and Musgrave(39) stated that as much as |
per cent of the rain water that fell on the sod was lost tk
runoff, while on the cornland the loss was more than 2
cent. Nearly all the soils of Cebu have compact surface s

Soil Survey of Cebu Province

enhance surface runoff. The absence of vegetation on th
vhat protects the surface from the impact of rainfall fu
increases excessive runoff which causes soil erosion and flos

Drought is the opposite of flood. Any decrease in the am
of water infiltration into the soil will materially reduee
supply of ground water. The increase, therefore, of runoff ¥

Thus, in badly-eroded areas in Cebu, plants generally
greatly from lack of water during the dry months of Febr
March and April.

4. The silting of highways, wwtemays, channels Tese
and harbors are adverse effects of soil erosion.—Negligenee
misuse of the land that supports humanity, as a rule, op
way to soil erosion. In Cebu the flood that occurred on N

loss of lives. This flood caused the silting of highway
depth of few inches to 8 feet in the vicinity of San Fer
Carcar, Aloguinsan and Toledo. Some of the waterw: /i
river channels of Cebu had been filled up to capacity W
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Severe to excessive erosion takes place on the rolling upland of Luge
clay soil, with a slope of 45-120 per cent. This farm land in Borbon is
being continuously planted to corn and tobacco.

lay loam with a slope of 80-160 per cent
d, Gultivation on this kind of fand has
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Destruction due to scil erosion is evidenced on this corn and sugar
cane field at Minglanilla, destroyed as a result of the deposition of
materials from the uplands.
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A portion of the highway at Carcar covered with silty materials
washed off from the uplands. This deposit was found to be nearly
two feet deep.




o
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that at the rate of soil erosion taking place in the province, in
me, the beautiful harbor of Cebu will be filled up with different
ediments and its usefulness may be lost in the near future.

EROSION CONTROL MEASURES PREEENTLY BMPLOYED IN CEBU

The control of soil erosion in the Philippines was started
ing before the coming of the Spaniards. This is evidenced by
he super-engineering structures of the Banaue terraces in
flountain Province built by the Ifugaos in the early days. In
ebu, where the topography of the land is similar to that of
e Mountain Province, no SULh magnificent structures have ever
sen ‘built probably because of lack of sufficient skill of the
11 tillers. However, because of the necessity to increase and
jaintain high crop yields, the farmers adopted goil-erosion
ontrol practices as follows:
1. Terracing the steep slopes amd hillsides. ——-Although ter-
icing is not a common practice in Cebu, there are a number
[ conscientious farmers who have terraced their farms to
isure sustained crop productlon By terracing, the optimum
eld of crops is increased or malntamed because the soil and

s fertility are conserved. e ;
These terraces are made up of gravel and boulder dlkes, and
asionally, they are made up of logs, branches and twigs. On
ry steep slopes, terracing seems impractical.
2. Planting of ipil<ipil to rejuvenate the soil wfter the land
s been cropped for a year or two.—After a ‘piece of land has
ben grown to crops like tobacco, corn, ete., for a year or two,
il-ipil seeds are broadcast and allowed to cover the land from
to b years. “They are then cut down, and the land is used
Fain for croppmg (Plate 23). Although this practice 1s benefi-
1 to the land because of its reJuvenatmg effect upon the soil,
use must be limited to less steeper slopes.
8. Reforestation program of the Bureau of Forestry.—The
bject of reforestation of the non-agricultural lands of Cebu is e
. make this provmce self-sufficient in timber. The incidental i
in of reforestation in the form of soil conservation is equally
ijportant. But inasmuch as reforestation is a slow process, it
ould be supplemented by other soil conservation practices to
inimize the fast wearing down of the soil.

.......
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mental effect of such erosion which has been attributed |
unwise use and poor management of the land has caus
enormous losses of the once relatively fertile soils of the pr@
In order to minimize soil depletion, the farmers must |
quainted with some methods relative to .soil-erosion
measures. : )

A good approach to the soil erosion control problem of
is to adopt a well-planned system of land-use. Such a
will involve a variety of control measures which may 1
thorough and intensive study to suit existing conditions.
ever, for purposes of general information, soil erosion in
can be controlled by adopting a program of work as follg!

1. Education of the farmers—One of the effective -
solving the problem of soil erosion in Cebu is to edu
farmers on the methods of soil conservation. Thiss
effectively be done by actual field demonstrations of the
practices in soil conservation farming. It should be b
mind that soil is the greatest natural resource of this
and the failure to conserve it would mean the downfall
basic industry—farming. Optimistically, the ‘result o 1 _ _contr
demonstration can easily be ahsorbed by farmers and thi oL emelrermre. fove lsacund by v oh R S R L)
change of the; present farming into a better system n‘fi‘ |  cleared and planted to tobacco.
be long.

‘2. The need for poﬁopefr land-use.—There are at present
areas of ruined and badly-eroded steep lands in Cebu thé
grown to corn in spite of the fact that such lands are 8
ginal to this crop. These conditions are common in Cek
therefore, something must be done to remedy the situa
order to prevent further soil erosion. The steep and|
eroded lands should be permanently devoted to Wo
Worn-out lands, if further cultivated to crops, would evenl
be ruined totally. It will be a constructive program if
steep and badly-eroded areas in Ccbu are purchased B
government for reforestation or permanent planting to e
plants of economic value. :
. For the sake of farm posterity, one essential conser
practice which needs immediate implementation is the §
| land-use planning. Discourage the cultivation of row em

sloping areas and assign to these areas permanently gi

crops like citrus, coconut and other fruit trees adaﬁ

climatic condition of the place. Wlth this &

the mherent capablhty of the

The growing of a thick vegetative cover is a good way to control
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5. Application of conservation mgaswes.—-—-&ope farming is
destructive practice if the present system of plowing the fields
) and down the slope is continued. There are, however,
medies to justify the continuance of farming the slope. In-
pad of running the furrows up and down the slope, contour
irrows are laid across the slope. In other words, all land
herations are made along the contour. The object of contour
irming is to intercept the runoff water, minimize its velocity
id volume and carry it slowly down the slope.

4. Stop century-old “kaifigin’ wmethod of farming—The
hifting” agriculture or the century-old “kaingin” system of
irming is still a common practice in Cebu. From the early
the present, the kamgm system of farming has been carried
in the province and the consequent result is the destruction of
o forest and the exposure of the soil to the action of rainfall
it causes erosion. The only alternative to check the further
s of soil and to conserve the forest product is to discourage
is faulty “kaifigin” system of farming for the benefit of the
ers themselves and the coming generation. ;

. Adopt efficient sml—mamgement practices—Not ignoring
deIeter1ous effects of soil erosion, the farmers in Cebu in
other way have been doing injustice when they neglect to
It back to the soil the amount of plant food nutrients taken
' their crops year after year, Thus fertility depletion joins
nd with soil erosion to pull down the yield of crops. The
medy is simple and fast.  Application of commercial fertilizers
ull that is hecessary to correct soil nutrient deficiency. And
get the maximum benefit from this soil corrective, green
huring, addition of farm manure, incorporation of o:@ganic'
Lter, proper tillage and irrigation management must all come
bther to constitute sound soil-management program for
cased yield.

ACKNOWLEDGMENT

I'he authors wish to express their sincere appreciation to
. Dominador Z. Rosell, Chief, Division of Soil Conservation
veys, under whose gu1dance' this work was planned and
ducted, Acknowledgment ig also extended to Mr. Jesus P.

ivisions of Soil C servatlon Operatmns, and




tl

GLOSSARY OF COMMON ECONOMIC PLANTS K
IN GEBU PROVINCE '

. Allium sativian Linn.

.................... Zingiber officinale Rose. -........... Zingiberace=s,
Common . name Scientific name . Indigofera suffruticosa Mill. . Leguminogae.
Ahaeai L e W et s N e i b Instia bijuga (Colebr.) 0. Kuntze.... Leguminosae.
‘Ampalava .. . Momordica charantio Linn. | ... Leucaena glawca (Linn.) Benth, ... Leguminosae.
‘ AT O L Koordersiodendron pinnatum (Blan— ackfruit .. .. Artocarpus heterophyllus Lam, ... Moraces,
and L IMer Gl i i lamansi .. Citrus microcarpa Bunge ... Rutacem,
Apitong ... . Dipterocerpus: g?mzdzﬁoms B]anco ipter Mlantas ... Toeona calantas Merr. & Rolfe ... .. Meliacem.
ApTeapis s Awicennia, marine (Forsk.) Vierh. = wpok ... Ceiba pentandre (Linn.) Gaertn. ... Bombacaces.
A ariiaiba CBlE ) sBalkh il i o ! polod b Acrostichum awerewm Linn, ... ... Polipddiacesw.
Annbiell gy Artocarpus cumingiane Trec. ... auan (white) ... Pentacme contorte (Vidal) Merr,
Aniglag ... Securinega flewuose Muell-Arg, . and{Roli el iR TIEES P 9 e Dipterocarpaces.
Arrowroot ... Marante erundimecea Linn, RLigaray. il Brugwiera  parviflora  (Roxb.) W.. !
Aréma Ll Aeaein Ffarnesiana (Linn.) Wl!]d Lo arrdi Al LT e e Rhizophoraceze.
Bakauan-lalaki':.... Rhizophora candelaria DC. ... izoj ihzones ... Lansiwm domesticum Correa ... Meliacewm:
Bagi-lumbang . Alenrites trisperma Blanco ... . A S Citrus limonia. Osbeek ... Rutaces.
Balete ... .. . Ficus altissima Blume Bijdr, ... finon  grass ... Andropogan citratus DO, Graminez.
Banuyo ... ... Wallaceodendron celebicum Koord. . | fltuce .. Tactuco sattnliin o byl Compositae.
Bananas o Musa sapientumy Linn, Lol ) fgucy ... S A d e eedmt oo s nI R S Amaryllidaces.
Bagalonga .. Melia dubia. Cav. .. kaasim ... Bugenig aherniana C.B. Rob . Myrtaceem,
Bagadna ... .. See Bagalonga i ! i A Rl Pometia pinnate Forst. .. Bapindacez,
Bamboo ... Bambusae spinosd Roxb ,,,,,,,,,,,,,,,,,,,,,, ramin Rl mhy il Moringa oleifera Lam. . Moringaces,
Breadfruit ... Anrtocarpus communis Forst., ...} f o SRR Mangifera indice Linn, oo Anacardiacem,
Bermuda grass ... Cynodon doctylon (Linn.) Pers. ... Gre i Bugenia glaueicalyr Merr, ... Myrtaces,
sBrvol LT Piper (betfed Tindilae b Hil ol R el flllet ..o Pamicwm omalideewm Linn, ... Gramines,
Betel nut L Areca catechuw Linn. blave . Vitex parviflora JL'ISS . Verbenacez.
B . Corypha elata Roxb ! ngo ... Phaseolus aureus Roxb, .. . Leguminosae.
Bongalon ... .. Pawnicwm stagninum. Retz .................. .. Palaguriwm luzoniense (F-Vlli) V1da1 Sapotaces.
Binuneaie Al Macarange tanarius (Lmn) Muell.- e Pterocarpus indiews Willd. ... ... Leguminosae.
4 Arg. I Al SNl freticans | Wiirmb s L Palmae..
Biga ool A Toedsia ma,crmrhem (Lmn) Schott ....... it el Allium cepa Linn. . Liliace:.
Cadios ...l . Cajonus cojen (Linn.) Millsp. ... gl 1 : BANEes oo Citras . aurantium Linn, ... Rutacem,
Cauliflower ... Brassica oleracea Linn. var. botriytis ; Eatpat . Sonneratic caseolaris (Linn.) anl Sonneratiaces.

f : ann e L L v _mya : Cartea papaye Linn., .. . Caricaces,

Cabbage ..., Brassica oleraceq Linn. var. capitata. A by ) Phaseolus lunatus Linn. ... .. Leguminosae.
Ay ey el ot e SRRORAN VN nut shilol Arachas hypogaea Linn, L0 Tieguminosas.,

aiean Lt Ve Pheobromu cacao Linn.' ..o L Sierau huy Brassica chinensis Linn. .l ... Cruciferae.

Gamote [T Ipomoea batatas (Linn.) Poir, ... Convols Bpper L Capsicum frutescens Linn. . Solanacems,

Sla sy I Manihot esculente Crantz ... s . HUA0 . Xylocarpus moluccenses Lam) M ;
Coconut - i Copasimieifers Linm i b GISEREE ‘ Roemn. : . Meliacez.
Cogon ... .. Imperata cylindrice (Linn.) Beauv 'g Bbannle Ll Ananas comosus (Lmn) Merr BT Bl‘pmeliacese.
Coffee ... ACofFen asabied Tany e } mmelo i Citrus moximae: (Burm.) Merr. ... Rutacem,

- Cotion Gossypium Rirsutwm Linn, oo Mal flish Sdin o Raphanus satious Linn, Lo Cruciferae.
[ A Zeamanfs linma e ' RERe L Carlorce b ot conRminthy bl s 1 Palmae.
Coronitas ... Lentone comara Linn, ... 4 (Orgira Bativa. LAnn, . . Graminem,
Cowpeas ... Vigna sinensis (Linn.) Savi .. ! ‘ i i
Derris .. Derris elliptica (Roxb.) Benth
DAL Alstonie scholaris (Linn.) R, Bre

. Solanum melongena Lin

'Eggplant
- Anapha
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131

. Liliaces,
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Cucuzdita maxime Duchesne ...
Tobacco .. .. Nicotwana tabacwm Linm: ...
Tabigui .. .. Xylocarpus granatum Koenig
Tangal ... Ceriops tagal (Perr.) C. B. Rob. ...
Talahib Saccharum spontamewm Linn. Subsp. B
indicum Hack Gramines
Pahudia rhomboidea (Blanco) Prain Legumino
Dioscoren esculente, (Lour.) Burkill Dioscoreal
1 Dioscoreq) alate Linn. L0l Dioscore
Lagenaria lewcantha (Duch) Rusby Cucurbi
Watermelon ......... Citrullus vulgaris Schaxd. ... Cucurhifi
Shorea gisok Foxw, Dlptem I'
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