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HOW TO USE THE SOIL SURVEY REPORT

Soil Surveys provide basic data for the formulation of land-
use programs. This report and the accompanying map present
both general and specific information about the soils, the crops,
and the agriculture of the area surveyed. The individual reader
may be interested in the whole report or in only some particular
parts thereof. In either case, he will be able to obtain the in-
formation he needs. Prepared for both general and detailed
use, the report is designed to meet the needs of a wide variety
of readers under three general groups: (1) Those interested in

- the area as a whole; (2) those interested in specific parts of it;

and (3) students and teachers of soil science and related agri-
cultural subjects. An attempt has been made to meet the needs

- of all these three groups by making the report comprehengive

for reference purposes. .
Readers interested in the area as o whole include those con-
cerned with general land-use planning—the placement and de-
velopment of highways, power lines, urban sites, industries, com-
munity cooperative, resettlement projects, and areas for forest
and wildlife management and for recreation. The following

#ections are intended for such users: (1) Descrlptwn of the
Area, in which physiography, relief, drainage, vegetation, clim-
ate, water supply, history, population, industries, transporta-

tion, markets, and cultural developments are discussed; (2)

Agriculture, in which a brief history of farming is given with

i description of the present agriculture; (3) Produectivity Rat-

g8, in which are discussed and presented the productivity of

he different soils; (4) Land Use and Soil Management and
emical Characteristics of the Soils, in which the present uses

I the soils are described, their management requirements dis-
ussed and suggestions made for improvements; and (5) Water
ontrol on the Land, in which problems pertaining to drainage
ind control of run-off are treated.

ea«de'r interested chwﬁy in spcczﬁc areas, such as partlcular

i
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should (1) locate on the map the tract concerned; (2) identify
the soils on the tract by referring to the legend on the margin
of the map and seeing the symbols and colors that represent
them; and (3) locate in the table of contents under the section
on soils the page where each type is described in detail, giving
information on its suitability for use and its relation to crops
and agrieulture. They will also find useful specific information
Telating to the soils in the sections on Productivity Ratings,
Land Use and Soil Management, Chemical Characteristics of
the Soils, and Water Control on the Land.

Students and teachers of soil science and allied subjects in-

cluding erop production, animal hushandry, economics, rural so-
ciology, geography, and geology, will find interesting the section
y on Morphology and Genesis of Soils and Mechanical Analysis.

B They will also find useful information in the section on Soils

d Agriculture, in which are presented the general scheme of
[ilsification of the soils of the brovince and a detailed digcus-
each type. For those not familiar with the classification
ipping of soils, these subjects are discussed under Soil
: and Definitions and Mechanical Analysis,
“Bubjects will find the sections on Description

of particular value in determining fthe
ial subjects and the soils of the area.

B o the UL S DAL

INTRODUCTION

The systematic way of measuring the capacity of the country
to produce her needs is obtained from the soil survey report
which furnishes a working knowledge on how and when to use
our soils, what system or systems of cultural and goil manage-
ments or type of land-use should be followed under any condi-
tion in order to get the maximum yield or benefits per unit area
at a minimum cost. The results and interpretations of the goil

. survey report are the only authentic and reliable bases which

could justify any change or changes in our farming methods,
land-use planning, managements and to initiate or institute agri-
cultural reforms for the protection of that live portion of the

- earth’s covering,

There are four primary objectives of a soil survey ; namely,
(1) to determine the morphology of the soils, (2) to classify
them according to their characteristics, (3) to show their dis-

; tribution on the map and (4) to describe their characteristics

particularly in reference to the growth of various crops, grasses
and trees. The ultimate purpose is to provide accurate soil

- maps necessary for the classification, interpretation and exten-

sion of data regarding agricultural production, the classification

0f rural lands, and for the factual basis in the development of

flound program of rural land-use whether planned by public or

-grivate agencies, or by individuals. The ultimate aim of such

f dtudy is to improve our agricultural practices and methods,

imeliorate and uplift our economic life and to save our soils for

posterity.

. The soil clagsification and erosion surveys of Masbate were
rtaken from April 7 to July 30, 1949, inclusive, by the Di-

ion of Soil Survey and Congservation (now the Bureau of .

§) under Dr. Marcos M. Alicante and during the incumbency
Ion. Mariano Garchitorena as Secretary of Agriculture and
ibural Resources. The soil report was updated and edited by

vimo V. Jarmin, Soil Survey Supervisor, and proofread
. Juan N. Rodenas, Soil Technologist of the Bureau of

o
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SUMMARY

The island province of Masbate consists of Masbate, Ticao,
Burias, and several small islets south of the Bicol Provinces.

Masbate, the capital, is 212.5 aerial miles or 362 nautical miles -

from Manila,

Masbate is a two-pronged shaped with continuous range of
hills rising from narrow plaing and valleys on the western part.
- It is rugged and mountainous. The high peaks are Mt. Simba-
han (697 m.), Mt. Ulac (593 m.), and Mt. Bagulipat (562 m.).

The big rivers drain towards the shallow Asid Gulf; the high
cliffs and abrupt ranges with deep water shores are found in
the northeastern section where good ports are centrally located.

The vegetation comprises forest, grasses, and halophytes.
The commercial forests cover an area of 64,930 hectares or
15.97 per cent of the total soil cover., The grassland area ig
almost three-fourths of the whole province and it is used ex-
tensively for cattle raising. The halophytes cover the coastal
and swampy areas generally under sea water during high-tides,

Civil government was established in 1901 and later made a
Bubprovinee of Sorsogon until it was restored as an independent
province in 1921, It has 15 municipalities with a population
ol 285,000 in 1948, .

Masbate is accessible either by boat or plane, Masbate, the
eapital, is linked by roads from Aroroy to Placer and principally
by water transportation from other neighboring towns and
18land barrios. '

Water system is inadequate and it ig found only in big munic-

palities. The people are practically dependent on rain and
ing wells for their water supply. Elementary schools are
lound in all the towns and barrios while higher institutions of
ning are confined in the municipality of Masbate. Majority
f the people profess the Roman Catholic while a few are pro-
ieklants and other faiths.

The two major industries are farming and cattile raising.

¢ of the minor industries are fishing, lumbering, and mining.
hing is seasonal and very thriving in the southern coastal
#.  Lumbering is concentrated around Mt. Ulac and mining

the Aroroy-Milagros area.
0 types of climate—the Intermediate type A
1Xin n period and short dry

in the Magbate
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proper, and the Fourth type, which is characterized by no
pronounced maximum rain period and no dry season as found
in Ticao and the Burias Islandg.’ Typhoons and strong winds
oceur from September to December. ]

The principal cxops of the province are coconuts, rice, corn,
| and root crops. The province has a total farm area of 122,498.4
; hectares with a yearly farm produce valued at 14,961,670 PESOs.
. Livestock farming is another major industry with a total inves ”
i ment of 4,535,295 pesos in 1948. The industry suffered a great
losg during the war. But rehabilitation has been done fast with
government aids through the introduction of imported breeds
from India and A ustralia. : i

The total farm area of 122,498.44 hectares in Masbate is clag
sified as cultivated land, idle land, pasture land, and forest land
Farms are operated by owners, part-owners, managers, a ‘Ef
tenants. Tenants are further classified as share-tenant, cash ;
tenant, or share-cash tenants. The important types of farmi Immediate factors responsible for soil erosion in Masbate
are the coconut farms, corn farms, palay farms, root crop farms (1) burning and over grazing of grassland areas, (2)
ivestock farms, and other farms. - b i of steep slopes to row crops, (3) plowing up and down

Bl ired o three classes: namal s #lope, and the (4) “kaingin” method of farming. Soil ero-
in Masbate are characterized as (1) no apparent erosion,

#0ily of the swamps and marghes, soils of the plains, and th .
of the uplands, The soils of the swamps and marshe #ht erosion, (3) moderate sheet erosion, (4) serious
6,92 and (5) severe erosion. '

~cover an area of 16,928 hectares or 4.16 per cent of the totd .
: Bley are found along the coatd rojion in the lowlands is practically very little, while
Bly drained soils like the hydrosols are free from the

soil cover of the
areas representes hydrogols and covered with halophyt i
vegetations. * The #oils of the plaing are found along the bord UL Erosion and may even have depositions. The soils of
of big rivers and walleys covering an area of 32,548 hectare 8 are subject to varying degrees of erosion although
8.02 per cent of the total soil cover. The soils of the up 0 the same topographic conditions. This is due to the
are undulating to rolling and hilly to mountainous with a d use and management practices of the land and the
area of 357,525 hectares or 87.82 per cent of the total soil co¥ aracteristics of the soils. |
The soils of the plaing and uplands are classified into lctive effects of soil erosion are: (1) loss of the
groups. Soils of the plains are classified under Profile Or the entire solum, (2) destruction of eroplands,
I and III. The beach sand falls under Profile Group I 'wh i drought hazards, and the (4) siltation or sedi-
Mandawe loam, Macabare clay lcam, Panganiran clay, 0L ﬂie land,
Sorsogon clay loam fall under Profile Group III. The ( important measures that will materially control
the uplands are under Profile Groups VIII and [X 68 (1) the dissemination of conservation ideas to
Profile Group VIII are the Ubay clay; Ubay clay, 8 ) tontrolling the cultivation of steep slopes and
Ubay sandy clay loam; Himayangan sandy clay e hose utilized for pastures, (3) checking
clay ; Bolinao clay ; S gan clay : ng, and (4) the adoption of ef-
up IX is the ctices on sloping areas.

eiﬁc and representative erop grown in a particular soil type.
& fiverage yields of each crop were used to compare the stand-
fatings of 100 for each group.
! l.l erosion or the wearing away of the land surface by
Hiing water, wind or other geological agents is classified
‘(r:z.) normal soil erosion and (b) accelerated soil erosion.
felerated erosion is subdivided into sheet, rill and gully |
on, ‘
e impo:tant factors affecting soil erosion are climate, topo-
iphy, soils and the vegetative cover. Erosiol varies with
Heason and amount of precipitation. Slope is the most im-
t_factor affecting erosion and the amount of run-off is
ined by the water holding capacity and permeability  of
i I, while the vegetative cover varies greatly in their capac-
hold run-off and tends to prevent and check soil erogion.

=

gandy loam, Under

T'he produc

ik




I. RECONNAISSANCE SOIL SURVEY
DESCRIPTION OF THE AREA

Location and extent.—The province of Masbate consists of
three big islands of Masbate, Ticao, and Burias, and several
other groups of islets, lying directly south of the Bicol Peninsula.
These groups of islande are the connecting links between the
islands of Luzon, Leyte, and Cebu on the southeast and Panay
on the southwest. This island province has an area of 407,001
hectares. It lies exactly in the center of the Philippine Archi-
pelago between latitudes 11° 48’ north and 12° 36 north, and

- longitudes 123° 09’ east and 124° 05’ east.

Masbate, the capital of the province, is noted for its well-

- protected port with Ticao Island standing guard against any

weather hazard from the northwest. It is 212.5 aerial miles

~ Or 362 nautical miles from Manila (Fig. 1).

Relief and drainage.—The general terrain of the province
presents a surface configuration ranging from slightly undulat-
ing to rolling, and from hilly to mountainous. The rugged topo-
graphy is more or less concentrated in the northeastern and
northern quarter of the province with characteristic cliffs

- and canyons typical of a rugged ranch country. The most

prominent peaks or mounts along the northwest and southwest

- central axis are the Conical Peak (697 meters), Mount Ulac

(93 meters) and Mount Bagulipat (562 meters).

Narrow to broad hydrosols, flat coastal plains, and alluvial
fans are frequent indentures of the rugged and irregular coast-
lines. The most extensive hydrosols of the province are found
in Uson on the northeast, and at barrios Calachuchi, Malbug,
and Guiom of Milagros; and at Daraga and Placer proper in
‘the south of the southeastern prong. : :

- To the south, southeast, and southwest the roughness of the
country gradually recedes to blunt hills, rolling to undulating
ind sloping areas. In these sections of the islands there were
W cliffs compared to the other side of the Masbate mainland,
same conditions of relief could be described to the other

0 ed islands of Burias and Ticao.
ndicative of drainage system are the

i :
|

ge condition
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land of Masbate have many natural drains which are charac~ TI
teristically narrow and limited in length on account of the | G
narrowness of the island. Rivers, creek, streams, and canyons | Y svgf “ET:L ®
radiate from the semi-central cordillera and chains of ranges EL (*}.f; .
running generally northwest-southwest to the ecoastal region. B S\ara T
Most of the water in the region, however, drains to the south, = faip b ﬁ,‘p
southwest, and northwest of the country because most of the | "o Sooc &
rivers and streams empty in these sections where the slopes are g o ;tlavaria
more gentle and gradual. In the north and northeast where Mabitas0 »
there is a frequency of cliffs and ranges the rivers and streams 4
are few, short, and narrow. an e <

.~ The principal drains in the north and northeast are the G

~ Baleno, Mobo, Mabunga, Sta. Cruz, ‘San Pedro, and Dumorog ©'lobdob

R

ers. In the south of the southwestern prong there are the
lipan, Tagpo, Napayawan, Caslog, Lanang Rivers, and their
e8. Due to the abundance of these natural drains and
gradient of flow the water easily find its way to the
e of flow is geater in light soils where percolation
@ more rapid. Floods seldom occur in these areas.
l, the islands of Burias and Ticao have a
‘inage system although they are fewer in
' rainfall all the excess water easily
18 and rivers at a fast velocity due to

& Arfiesi

{4}
alachuehs “‘éi‘ib‘.', X

supply of the province may be
o In a few centers of population
1l safe water is quite difficult.

o
There are few

system by gravity. - “poblaciones” are Masbate proper,
Milagros, and Mobo in the mainland; San Fernando and San
Jacinto in Ticao Island, and San Pascual in Burias Island.
Asgide from these gix municipalities, the rest depend on surface
and dug wells, springs and rivers as the source of water supply.

frlanduta §
y VISAY AN geA Ownl
W sinforots I. ' i

The quality of water throughout the islands varies from poor
to rich in mineral contents. Where water is geologically lime-~
stone in origin, it is found to be rich in lime. Generally, the
quality of water is hard. There seems to be a scanty supply
of water throughout the islands, especially in the southern ha
" \ r 1 ] y g

DEINEE Ar

e e i
A RN Al R
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b 10 SOIL SURVEY OF MASBATE PROVINCE
i Becker, belongs to the western arm of Masbate which is con-
tinued in the eastern Panay, Guimaras, and the Cagayanes,
and ig parallel to the curves formed by Palawan and the Culion
Group to the west, and the Negros, Zamboanga Peninsula, and
Sulu line to the east. The trend of the larger arm of the island
is continued through Central Leyte and eastern Mindanao and is
parallel to the outer line formed by Samar and Southern Luzon.
A fairly continuous range of hills rises steeply from a narrow
plain. on the western prong. The maximum elevation of this
range is about 600 meters at Mount Gantal. The larger arm
of the island is not a continuous range but is broken by two

the other one, south in Uson. Except for these two troughs,
the province is extremely rugged and mountainous. The highest
mountain in the island is Mount Simbahan (697 m.) which lies
- 11 kilometers south of Baleno and 18 kilometers southeast of
oy. The two high peaks, Mount Ulac (593 m.) and Mount
lipat (562 m.) are in the mountainous country southeast
Milagros—Masbate trough. A peculiar feature of the re-

thig part of the island is the course of the Malbug River
near the northeastern coast and flows southeast
the coast near Uson. Then it makes a sharp turn
‘ g former direction and flows southeast into
@ two largest rivers are the Asid and the
[Fin into the shallow Asid Gulf.

o mountain ranges lie near the northern shore

( 1& a considerable stretch of plain and piedmont coun-

- gouthwestern side of the main prong of the island.
Similarly, the greatest depths near the shore are to be found
along the northern coast, especially between Naro Bay and Point
Bugui, where there is a depth of 911 meters at a point less than
3 kilometers north of Bagubau Point. For this reason, most of
! the good ports are located in the north, northeast, and east coast
Lk of the mainland, like Port Barrera-in Aroroy, Port Palanog in

Mashate, Naro Bay in Dimasalang; and Port Cataingan and

g Port Mandaon, on the west.

3 Vegetation.—The vegetational complexes of Mashate Province
comprise three main types; namely, forests, grasses; and the
halophytes. Its dlstrlbutmn, chara. Bl‘l ic habitat 5
age are very dist 0!

b N—-«

transverse valleys; one between Milagros and Port Palanog and

DESCRIPTION OF THE AREA 11

forests. The commercial forest has a coverage of 64,930 hec--

tares of primary and secondary forests or 15.97 per cent of the
total 2o0il cover of the province. Of these two classes of forests,
several groups of commercial timbers are available for logging
purposes, such as narre, palosapis, tabigue, dao, molave, tpil,
tangile, white lauan, red lauan, and kalumptt.

The commercial forest resources are not very extensive in the
whole area. First clags timbers of the Molave type are said to
be found in the island of Burias around Mount Engafoso.

" Other classes of commercial timbers are abundant in the south-

past-central section of the mainland, somewhere around Mount
Ulac, Conical Peak, and Bagulipat areas. A commercial saw-

" mill is also located within the Mount Ulac area. Secondary

forests composed of ipil-ipil, rattan, and other soft woods are
found in the northwestern and southeastern-central regions of
the mainland.

The most extensive vegetal cover of the province is the grass
type or the “parang” type of vegetation. It occupies almost
three-fourths of the province. This piedmont country had dis-
tinguished the province of Masbate as one of the leading live-
stock regions of the Philippines. In fact, cattle raising was
once the most lucrative industry in Masbate,

The grass cover consists mostly of cogon, talahib, red top
(torotanglad), vetiver, amor seco and other grasses common to
pasture lands with cogon predominating. Binayoyo trees,

brushes, and underbrushes are scattered on this area. This
lype of vegetation covers the greatest portion of the mainlapd.,.
{he whole of Burias and the northern section of Ticao Island.

The halophytes are generally the coastal and swampy vegeta-

{lon of the salt water marshes fringing the shores. They are
composed of nipa palms, tabigue, bakauan, api-api, bangkal,

ipatw, dungon late, and others. These trees are good sources
firewood, housing materials, tan barks and other uses. Nipa
atches are commercially prepared from nipa palms in sections
re nipa stands are good. Masbate Province is supplying
barks to the different provinees in the Visayan Islands where
@ 18 produced abundantly. Tan bark is also used in dying

: d opullation—The islands of Masbate, Ticao,
| ed by Captain Luis Enriquez de Guzman

;I‘thﬂlil *:?l tﬂ o i bt




1 SOIL SURVEY OF MASBATE PROVINCE

influence became implanted over the early inhabitants of the

tico militar.

Tapre 1.—The actual soil cover of Masbate Provinee in 1946,

Kind Hectares Percentage

ince of Sorsogon, had also remained peaceful. The calmness of

of various uprisings in dn‘fex ent places, like Samar and Albay,
the people of Masbate, too, revolted against the Spanish rule,
resulting in the killing of a Spanish alferez stationed there. A
revolutionary government was cstablished in Masbate for some-
time, -
Civil government, however, was organized on March 18, 1901.
Several years later, Masbate lost her status as a province and
was annexed to Sorsogon as a sub-province. Restoration of

passage of a bill creating same in 1921,

 Milagros, Mobo, Placer, and Uson.
of 1948, the provmce has a population of 211,113.
Prosperity in Masbate dates back as early as 1837.

of Aroroy.

the growth of population was gradually increasing. This nat-

the 1m1gratlon of families fro

Islands.
The island of Masbate like Sorsogon Province, was at first a,
part of Albay. In 1846, it was separated from Albay and Guiom. |

was made the capital while Ticao hecame a commandancia-poli- |

During the early part of the revolution, Masbate, a sister prov- f

the people did not, however, last long. Through the influence

Masbhate as an independent province came later through the ,'

Al present, the province is composed of twelve municipalities |
pon its creation in 1949, namely, Aroroy, Baleno, Balud, Ca- |
ngan, Cawayan, Dlmd%alang Mandaon, Masbate (capital), &
According to the Census

In that |
year, many settlers were attracted to the island by the news of |
the abundance of gold in the neighborhood of the present town ‘
Chinese traders in considerable number flocked in
the harbor of Aroroy to join the gold rush. From that time on,

ural steady increase in population was sometlmeq accelerated by

13
omeration of Filipinos having different creeds, customs, and

tlinlects.

TABLE 2 Table showing the qfw'ulh of populutwn in Masbate from
1978 to 1948.

DESCRIPTION OF THE AREA

Year Population Ii Year Population
5 171,200
""""""""""""""""""" 183’553 178,700 )
"""""" 105,900 186,300
" 111,700 194,200
117,600 202,100
""""" 123,700 210,200
"""""" 130,000 218,600
""""""""" 136, 500 227, 000
"""""""" 143,100 245700
"""""""""""" 149,900 244500
""""""""""" 156,800 284,000

163,500

pansportation and Market.—Although the accessibility of
place in the province is not very difficult, yet the facilities
‘means of communication are not as good and as fast as
in the Bicol Region.

an island province, all sections or places along the coast
b aecessible by any form of sea transportation from the most
banca and sailboats to landing barges, motor boats, and
¥ vessels, from any point of Masbate to other coastal places
,kwr {sland provinces. The port of Mashate is a regular
" eall for two shipping companies, namely, the General
Company and the Maritima Lme; Company whose
from Manila to Leyte and Samar. Several motor
fe:p]ymg regularly belween Magbate and Bulan, Sor-
ia Batuan, San Fernando, and San Pascual in Ticao
here is another vessel plying between Masbate .and
lataingan. Several types of sailboats are used in
t the island to island and barrio to barrio trades.
ir transportation is available in Masbate except on
gular plane trips from Manila to Tacloban call at
vice versa. Plane trips between Masbate and
an, Legaspi, and Daet, are also availabl.e every
day, and Saturday. This facility provides t_he
i much faster communication and contacts with
ol of the archipelago aside from those offered

ice the gize of Sorsogon, lacks the
| trangportation, and
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The province has a total road length of 222.6 kilometers of
national and provincial roads aside from the unmaintained
GRAPHIC SCALE vecinal roads to some barrio:v). The different t9wns traversed

KiLOMETERS _ by these road facﬂltles‘ are from Masbate to Milagros, Aroroy
8 s o 10 20 and part of Mandaon, in the northwestern part of Placer, and
in the northeastern and eastern section of the mainland; and
from Barrios Lagundi through Batuan, San Fernando, and
San Jacinto in Ticao Island.

Land transportation is plying regularly between Masbate and
. the different municipalities traversed by these roads. The types i
> > j - and classes of vehicles range from jeeps to weapon carriers and :

ch i to the latest passenger trucks. In remote areas, horses, cara- \
< baos, bull carts, and sleds are the only means used in transport- :
ing farm products.

The post office, tele-communication, and radio services are

SIBUY AN

SEA K ' A‘(ﬂ i being carried out efficiently in the province and also in other
. “'“h'"sf“ , provinces. Air mail services are included in those of the post-
Wyt }Eiﬂtﬂ?« l office. The above facilities are available in almost every town
i : : i of the province. In addition, Mllagros and Masbate have tele-
é [},f ‘ phone connections.

' Cultural Development and Improvement.—The most signifi-
frgteny 0 J : Aoy ‘ cant cultural feature of the province is the establishment of
e EBA 4 . i : - #chools, either of the primary or elementary level, in every bar-

@ pitnonoy . S&e B i ; ] ; : ‘ :
- 4 J - rio or town. Public and private high schools and vocational
: el m,;, A;ﬂ-::: q : dchools are strategically distributed throughout the province so

A8 to serve as many students as there are in the different regions.

o ASID SEA ¥ainag i Bfa:‘ ‘= To safeguard the health of the growing population, a provin-
Y ° @ FL e m cinl hogpital is established in the capital of the provinece. Priv-
' B *‘\ ile and public clinics are also present. The Bureau of Health
dih e ERgATAY {7 ¥fatac runs also a dispensary in every municipality.

& afomdlufy Qlaro Lo Dathe it Almost all the people of the province profess the Roman Ca-
VISATYAN SEA Pk SRy tholie religion as compared to the followers of other religions,
Rifes Wik s .f.,{}.“s ch as, the Protestants, Seventh Day Adventists, and others.
Pty !‘aw?ﬁa rehes or places of worship are found in every town, in bzg

ekt RS triog, and centers of population.
; ndustries,—Aside from the two major industries of the peo-
.L 6 which are farming and cattle raising, the other sources of
: T e 3ntos thood are fishing, lumbering, mining, shoemaking, slipper

Figure 3. Road map of Masbate Province.

uring, and other minor home industries. are
1 'd a very lucratwe 1ndustry of the prov- 4
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grounds. Every fishing season, the fishermen from -Samai‘, §

Leyte, Cebu, Negros, Panay, and Romblon flock to the southern {
and southwestern coastal towns, like Mandaon, Balud; coastal
barrios of Milagros, Placer, and Cauayan. Several kinds and
sizes of fishes are caught in these regions. Most of these fishes
are dried and sent to other provinces, especially in Manila.
Crustaceans are abundant in the hydrosol areas, especially in |
Milagros. ‘ ‘
Lumbering is also one of its profitable industries, There i3
only one sawmill in the province with an extensive concession
around Mount Ulae. Small concessioners usually use human
power in lumbering. Several classes of lumber, ranging from | 1
first to fourth group, are found in the province, First class | .
lumbers are generally used for furniture. : |l SIBUY AN
Mining as a source of the people’s livelihood is not as profit- | B
able now as it was before the war. Rehabilitation of the mining i SEA éh i
industry is still expected. i . ‘
Shoes and slippers as well as bakio making are also good

.1“9“ G AGUALERA
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TYPES OF CLIMATE
PROVINCE OF MASBATE
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sources of income. Leather is sometimes prepared by local o A bagmding
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tanneries or supplied from Manila. A good number of people { prasia ; 7 »""N
are engaged in these industries. bang R A il

Other minor home industries, like mat and hat weaving, pot |
making, and baking, usually augment family income. i

£ Mal )\0{11
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CLIMATE

Climate may be defined as a compogite or generalization of the
variety of day-to-day weather conditions which are expressed
by a combination of several atmospheric elements; namely,

temperature, precipitation and humidity, winds, and air pres- % - .
sure, Weather varies from day to day and climate differs from I-" L j

place fo place, because of variations in the amount, intensity, VISAYAN SEA
and acrial distribution of several weather and climatic elements, - 1 '

more particularly temperature and precipitation. The causes
of these variations are dye to climate controls, such as, (a)
latitude or sun, (b) distribution of land and water, (¢) winds,
(d) altitude, (e) mountain barriers, (f) the great semi-perm-
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anent high and low pressure centers, (g) oceanic currents, (k)
storms of various kinds, and a number of other minor ones. . It

is due to these controls, acting with various intensities and in
~ different combinations, that changes in temperatus d pre

n are produced, which in @

i
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While climate plays an active part in the formation of soils, ‘
. it also affects the physiological functions of all economic plants, ‘ C LIMATIC ELEMENTS i
b drainage characteristics, and to a certain degree, the nature of , THIRD TYPE (MEAN) 1
f landforms T gl [l
] JAN| FEB| MAR| APR! MAY|JUNE | JULY| AUG.|SEPT | OCT | ROV | DEC I
There are two types of climate in the province; namely, the mml - —fus |1
Third type and the Fourth type. ] e _!rw.m? il
: The third type of climate is characterized by one having no ' 600 ‘ - —hels |
pronounced maximum rain period with short dry season lasting i G .
only from one to three months. The dry spell usually extends Pk : mg s
from February to May. This type of climate covers the whols i - —z
of the Masbate mainland. Under this type, precipitation plays o e \-‘*,,é 3
the most active part, yet sometimes it is considered the limiting sl i e R e |
factor. Rainfall ranges from 1,500 to 2,000 millimeters an- e : “
nually, Statistics on mean annual rainfall for the province is = i e ‘}
shown in the following table. =t e ’
TABLE 8—The average wmonthly and annual rainfall observed in Masbate ! <, P s \3
for a period of fifteen years (mtemedzafe type A or Third Type 2 ™ / e A }‘
of climate). u:_:.l u
E 5 E 5 |
Masbate Station ( 15—year period) = ¢ (33 I
Month 3 4 =
Rainy days Rainfall (mm,) 2 752
S e o i 1 159:3 = 3 |
March_ . 9 65,7 ol LRI, I
ﬁpﬂl ,,,,,, g §gg E:bs = I
TR 11 13505 = = il 202
Mlaa i 1623 el P —T =
Sepgtemf)ér_j“ Ié 185.7 oy \u___.—c/ LEGEND X
@etobert. /ol 18 143.3 s iS5
INOpernbent v Een i B2 U L S L SRR e IR SR SO 16 183.5 = = tigan for the Chilippines =
LA e et e S o e - 220.5 i z = =maan for Mashate 70:2
N AVRETA NGl el e S Dol gl o Tl R 156 1,718.4 1 e =
4 &2 4
g Basing upon the figures in table 3, it is noted that the months o i
3 having the least amount of rainfall are March, April, and May. 7 i R T I
While there is a fluctuation of rain period in any of the other f.;’z” T o e e WY P 4534.3:
- . v 9, e -
months, the maximum rainfall was recorded in July, September, T | s e o ]
and December. ";_-.—'3" e 7 i =
The fourth type of climate, which covers the whole island of o 1 4 il
; : : : ; b N 75k
Ticao and Burias, is characterized by one having no pronounced - 1 5
maximum rain period and no dry season. Both cyclonic and b (e
northeast monsoon rainsg as well ag thunderstorms are ex- ey
- perienced in this type of climate; not a amgle dry month AR GlaT MOV OEC.

oceurs dunng the year.

f the Philippines and
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Inasmuch as Burias and Ticao Islands do not have observation
tations, the observations taking place near the areas which are
l50 enjoying the same climatic type are used, like Naga, Cama-
Statistics on rainfall for this type of climate are
hown in the following table.

ABLE 4.—The average monthly and annual rainfall observed in Nagd,
Camarines Sur, representing the fourth type of climate’

A Naga Statiim, Camarines Bur
Month (Gt e
Rainy days Rainfall (mm.)

QR = ol s i N S e b e R e e 1., 131.4
ok el el D e e SN R I S sl R 8 82.9
reh. 7 (G
il - 6 84,2
AYy.. 10 A
RO 14 202.6
Ly 18 254.6
BUst - _ 15 156.9
pltember _ alir 298.6
lober.___ 15 271.6
wember, 15 266.9
QRRRY oy T QU bR VO Iy e L R R 0 i 338.5
Annual 158 2,254.8

‘I'he normal rainfall for this type of climate ranges from 2000
0 3000 millimeters annually. Based on the 14 years’ figures
fi¢ months of February, March and April have generally the
owest recorded rainfall. While September to November have
igh rainfall; December has the highest rainfall.

- d'emperature.—The Philippines is lying within the belt of

Aximum insulation and it is to be expected that the tempera-

ire will be uniformly high., There is likewise little seasonsl

irlations with reference to the changes in the noon sun’s posi-
bn and little variations in the length of days and nights from
I to year. The annual temperature range or difference be-
gon the warmest and coolest months is usually less than 5°C.
iecomes evident from the very small temperature ranges that
8 not the excessively high monthly average but rather the
ormity and monotony of this constant sucecesgion of hot
(ths with no relief that characterized the tropical rainforest
an lald that a tropical climate is characterized by ex-

' #y on the mquence of its diurnal monthly

j.cable to all stations

%
g
i |

el
|
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As a rule, it seems that the annual minimum temperatures
in winter are not so low as those of the stations situated in the

central and western parts of the islands. This is particularly
apparent in the Visayas and Southern Luzon.

| temperatures in a locality, such as latitude, wind direction, rain-
fall, relative humidity, and wind pressure.

Under the third type of climate, there is no marked fluctua-
tion of figures throughout the year.
of lowest rainfall, the rise in temperature over the coolest

perature study by months, the following table is given.

TABLE 5—The means of the wmonthly and annual extreme temperature
during the 11-year period of the third type of climate’

Temperatures from 1902-1918
Maximum ° Normal Minimum
oC oC 26
______________________________ 31.1 26.2 a8
_____________ 32.4 26.6 20.9
............ 33.4 27.6 2200
..... 34.6 28.6 22.8
,,,,, 35.3 29.3 23.7
________________ 36.2 29,2 23.3
________________ 34.2 28.4 23.0
33.5 28.4 23.0
_______________ 33.6 28.2 2D
______________ 33.5 28.1 23.0
.............. 32.5 ) 22510
______________________________ 31.7 26.9 224
_____________________ 35.6 27.9 2p it

regularity of succession and very gradual rise of temperatures

in the maximum, normal, and minimum for the province.
Under the fourth type of climate, the difference in the range

of temperatures with that of the third type is very insignificant..

third type of climate is a little higher than the fourth type de-
spite the fact that the rainfall in the fourth type is much higher
than the third type. ' :

The temperatures observed in Naga, Camarines Sur, are pre- !
gented here to represent the data for the fourth type of climate

prevailing in Ticao and Burias Islands.
The monthly temperatures typified un
climate are characteristica ly appr

JAEE ]

of the stations in which cloudy and rainy weather prevailing

There are also several factors which influence the ranges of 1

Even during the months

month (January) is less than 4.1°C. For a comparative tem- |

Going over the monthly figures, it is evident that there is a

It could be noted also that the temperature obtaining under the

CLIMATE /

23

tures of the third type of climate in its regularity of succession.
The rise and fall of temperature is more gradual in the fourth
type than in the third type of climate.

Under the fourth type of climate, the hottest months are April,
May, and June and the coolest are December, January, and Feb-
tuary. Rainfall seems to have less influence on temperature.

TApLE 6—The means of the monthly and annual ewtreme temperatures
under the fourth type of climate from 1908 to 1918*

g Temperatures for Naga Station, Camarines Sur
4 Month
Maximum Normal Minimum
' e
WaEnuary .2 il 5
Wohruary G087 25.0 .
A s aa 33.9 25.9 2
A R AL e 35.0 27.0 18.9
35.9 28.2 20.0
35.5 28.2 21.5
34.8 20750, 21.9
34.8 28.1 220
34.4 27.7 218
34.0 27.0 20.0
_______________________________ 33.2 26.3 13.3
________________________________ 32.5 25.6 18.4
_____________________ 36.1 26.8 16.4

Winds and storms.—The prevailing winds and their directions
1l the Masbate mainland may be relatively the same as that of
Cebu and Iloilo, all of which are being under the same type of
glimate, The winds that prevail most during the year are those
from the north-east northeast, north-northeast, southwest-west-
fouthwest, northwest-north-northwest, and west-west-north=
Wwost. The annual percentage of calmness for Masbate is similar
i that of Iloilo which is 12. This may be on account of a higher
frcentage of prevailing winds in the province.

The frequencies of typhoons or strong winds passing over the
Wovince occur during the months of September to December,
prevailing wind directions are west-northwest and west
ng from 8 to 18 miles per hour velocity.
lative hwmidity.—Relative humidity is the most convenient
resgion for the amount of vapor in the air. It determines
needs of organisms for water and also control evaporation.
lly, relative humidity in the Philippines is high in the
0, The quantity of water vapor is due to (1) the

APOTE from the surrounding seas, (2) the
: ng winds in the
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different seasons of the year, and finally, (4) the abundant rain:
:Eal_l of a tropical country. The first two items may be consi
dered as general causes of the great humidity which are general
ly observed in all the islands throughout the year, while the othef

two items may influence in a different degree the humidity of
the different months of the year and of the different regions
the archipelago. Thus, in the wet season when the rain are st
abundant in the eastern part of the Philippines owing to t‘
prevailing northeasterly winds, the humidity must be grea
there than in the western part where a dry season prevails. O
the contrary, although the rain is quite evenly distributed frof
June to October throughout the archipelago, rain is more abu;
dant in the western part of the Philippines, which is mol
exposed to the prevailing westerly and southwesterly windj
Henee, the humidity of the air is greater in the western
than in the eastern part of the archipelago. 1

The mean annual relative humidity of Masbate ranges
(6 to 80.3 per cent, under the third type or Intermediate A
of climate, while in the fourth or Intermediate B type

Fhilippines until the outbreak of World War II. Because
8 (lisastrous effects of the war, the livestock industry prac-
W perished and except for a few pastures, the rest were
ilod and abandoned. The abandoned pastures suited to
ilfure are now being cultivated and planted with rice, corn,
gther crops. Dry farming is generally practiced in these
tlue to the topography of the land.
)

CROFS

ale, which was once one of the leading cattle regions of
ippines before the war, is fast becoming more of an agri-
province. The total farm area in 1948 was 122,498.44
“Wwith a total farm produce valued at 14,691,670 pesos.
iortant crops are coconuts, corn, rice, sweet potato, cas-
cane, ubi, tobacco, abaca, and root crops.

il 1A rea, production, and value of produce of ten leading
- crops of Muasbate in 1948.

climate, where the islands of Ticao and Burias belong, | , Woes ! Val

relatively the same as the mainland. ' i esiais PG (Peson)
AGRICULTURE A C 27,964.82 | 84,765,027 nuts 5,571,979.00
i wE 31,870.54 300,090 cav 37166,900.00
The islands of Masbate, Burias, Ticao, and many other small 2sbiiie | 5610670 ma §:033659:00
islands lying west and southwest of the southernmost provini B B 1 e 527507 00
of the Bicol Regions composed the provinee of Masbate, T R o7 T i1 700
Broups of islands lie almost exactly in the center of P 4 B0l & 6o “52: 065 ke 531?33188
pine archipelago. The province has an actual soil cover. S L T T R R 13,290,051, 00

' 407,001 hectares. Of this total area, 64,930 hectares are
- miercial forests; 17,829 hectares are non-commercial for
18,660 hectares are swamps, fresh water marshes, and |
. groves; and 310,692 hectares are open and cultivated land
~ The people of Masbate had been engaged in agricult
before the arrival of the Spaniards in the island, I
b_itants depend principally on agriculture as theip
livelihood, and to some extent, on forest products an
The inhabited coastal region were planted to coconuts, ries,
and many other root crops. With the oce a-tion-q':‘ '

m erop in the island based on the area planted
duetion. Most of the coconut plantations are
coastal regions, on the hilly areas in the in-
¢ the rivers. The total area planted to coconuts
H64 hectares or 40.02 per cent of the total farm
jee, The production for the same year was
Lat 6,671,979 pesos.  Of the total 3,252,159
174 ave bearing trees or 74.14 per cent
o year, 11,446 trees were tapped
, 371,271 liters of juice valued

1

by the Spaniards, the livestock indust intr
islands formerly devoted to crop -
verted to grazing - '

nacle

detlad
Tt
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Corn.—Corn is second to coconuts in value of production.
However, it covers the widest area planted of all the cultivated
crops. In 1948, the total area planted to corn was 31,370.54
hectares or 44.74 per cent of the cultivated area with a total
production of 300,090 cavans valued at 3,166,900 pesos. In the
southern part of the province in the Cataingan area where the
people are mostly Cebuanos, corn is found in great abundance!

it being the staple food of these people. Even in the rice-eating

regions, corn is principally substituted for rice during times of
scarcity or high price of this cereal. Corn is grown throughout:

the year as wet and dry season crops. The farmers do not prac-

tice crop rotation and it is a common practice to interplant corn
with upland rice. Corn is commonly grown in level uplands,
in undulating and moderately rolling areas, and in the kaingin

clearing in hill slopes. Corn plantings in kaingin are tem-
porary. After two or three croppings, these areas are aban-
doned due to low yields especially after the thin topsoils have
already been eroded. The common varieties planted are the
Cebu white, yellow flints, and the glutinous corn.

TABLE 8.—Areq, production, and value of produce of corn
-~ tn Masbate in 1948

{ |

Cropping Area i Produgtion Value

Heztare Clavans Pesos
Firat crop 17,65 i
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e R 652,18 | 183,456 1,934,734
gg;]ugdcmp L s LR R AR 9,499,93 81 107 859, 657
RUAB LG e onf S Dol O s = i Il DD S e s 4,218.43 35,437 372,509
Tl e T S PN | 31,370,584 300,000 | 3,166,900,

.~ Rice—Rice is the staple food of the majority of the peop]

and it is grown in almost all the farms in the province. It i8
the third most important crop based on the area planted and
production. In 1948, the total area planted to rice was 15,382, )
hectares or 22.01 per cent of the total cultivated area of the.
province, Of this area, 5,878.78 hectares were lowland rice
fields of which 383.55 hectares were irrigated and 5,495.28 were
non-irrigated. The production for the same year was 249,859
cavans valued at 2,452,508 pesos. The upland rice fields cover

*Data taken from Ce
and Statistics, Ma

AGRICULTURE o

Wider area than the lowland rice fields principally due to the
i atural topography of the land. Upland rice fields cover slight-
Iy rolling and low hilly areas while the lowland rice fields are

nd on level or nearly level plains and valleys between hill
pes. Lowland rice fields are mogstly non-irrigated and are
irely dependent on rain for its water supply. A very in-

Blgnificant area with irrigation water depends mostly on dammed

sreeks and small river tributaries. The common lowland rice
urieties grown in Masbate are Quezon rice, Elon-elon, Inapos-
ul, Milegros, Modbod, Kinahwayan, and Guinangang. The im-
jortant upland rice varieties are Macan Tago, Bisaya, Baranay,
Cinanda, Binondoc, Magintic, Guios, Pinili Puti, and Pinili Pula.
Sweet potato—Like cassava, sweet potato is grown widely
1l the province as a substitute for either rice or corn in time
{ cereal shortage or crop failures. It is also economically used
 animal feeds. In 1948, the total area planted to this crop
5,394.46 hectares or 7.68 per cent of the total cultivated

a with a total produce of 9,361,670 kilograms valued at
1,025,659 pesos. Sweet potato is grown as a secondary crop in

friable and sandy alluvial soils and in kaingin.

Cussava.—Cassava is another important root crop of the prov-
lice which is used as a substitute for rice and corn in times of
enl shortage. In 1948, the total area planted to cassava was
018.76 hectares or 4.18 per cent of the total cultivated area
f the province. Cassava farms are found mostly in undulating
il rolling areas or newly cleared kaingin.
Sugar cane—Sugar cane i only grown for home consump-
in Mashate. There is no sugar central in the province and
r cane juice are extracted by native sugar cane crushers
he manufacture of muscovado sugar and basi. Only 75.55
gtares or 0.10 per cent of the cultivated area is being utilized
Hugar cane. The area and production are as follows: 48.23
res for panocha and muscovado sugar with a produce of
{ong valued at 210,101 pesos; 26.31 hectares for chewing
valued at 20,752 pesos; and 1.01 hectares for basi with a
netion of 20,497 liters valued at 2,049 pesos.

—I'ruits are not abundant in Masbate and there is no
rhaxd :l’arm like those found in Batangas and La-
1}11.9 m I’ket are produced from back-

: Banana 1s_
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lﬂces have shown the farmers the actual diﬂ?e_renc‘? in ﬁeid gle;: A
@i‘mance and yields of crops grown under d_1f“feremgL tes dss i
Ected to the use of better propagating ina;e?aliﬂiler ;e;nd, 56.11
Bico.si i i d amount of fertiliz
hlication of the right kind an m Sy e
icati i des and fungicides to
nts, application of insectiel
(]?ednif of pests and diseases, and the use of better farm tools

§ind implements for land preparations.

and butuan are the common varieties grown in the province,
Aside from bananas, jackfruit, pili, papaya, mango, cacao, ka
and celomansi are also found in Masbate.

pok

TABLE 9—The production of five leading fruit trees and value
of produce in 1948.*

Fruit tree

*roduct] ; : . : i rest

ki bt Kaingin system of farming is predominant fatvgn }nhﬂ';;eit:i(é o

BT 3 G v ; : e here it is inha
1. Banana 1,036,376 hunches 696, 952.00 bones cf the interiors, much more so wh g
2 476,880 fruits 122, 117. 00 5 . lly noted for this system o ' :
8. 2181989 Lilos 65,613.00 Hpbuanos who are usually : ; tes rapid o
4. ] 572,021 fruits 55,328.00 e . . is very destructive as it promo iy,
5, 108, 063 kilos 45.527.00 I'his method of farming is very
Total e B

i i uld
_________________________________________________________ 983,357.00¢ srosion of the rich topsoil in sloping aﬁd ron‘llnfeas:jsﬁo;tai}:;rhe
| B ¢ i - nt further soil des
be totally discouraged to preven ' . S i
’ i - their clearings an
jommon practice of abandoning ! ey
\ irgi three consecutive plantings. 1
hew virgin lands after two or st
: oi is bei ray depletes the lan
hin topsoil that is being washed away |
‘ rrtlilit; causing poor production on the lzrlrr;ld, soltha(’gntslz ‘;E:;I;ln
f : i he produce. e only ¢ :
s could hardly subsist on t e i

been practicing uncons

measure that the farmers have v o
: i i g to conserve
' ilding of dikes in lowland rice fie : ;
v af:i izu;he piddies and to minimize the loss of soil from higher

Wreas, Irrigation system are few.

Vegetables—Vegetables are not grown commercially and this
accounts for its limited supply in the markets. The supply of!
vegetables are coming from Manila, and other provinces, Whilef
only a small quantity comes from backyards and home gardens.
The vegetables commonly grown as garden Crops are onions, egg-.
plants, tomatoes, mustard, lettuce, ampalaya, arrowroot, black—_‘!‘
bepper, ginger, mungo, peanut, squash, and upo. Cabbage is.‘
quite difficult to grow in the province. 1

Other plants of economic value~—Some plants of economie
importance are cogon, nipa, anahao, buri, and bamboo. . Cogon
covers practically all the lands not cultivated to crops and pas-
ture lands. It is the principal feed for livestock. Nipa is|
abundant along the hydrosol areas. It is a very important
source of roofing materials. Anahao and buri, aside from being
used as housing materials, are wooven into bags for rice storage
and mats used in drying palay. Bamboo has varied uses and
i8 principally preferred in light building construction. :
L \

LIVESTOCK AND POULTRY INDUSTRY

Before World War II the livestock indush%y of 'Masb?[:tgeP;c‘):;
i d than crop farming.
@ was much more develop;e : e
ast 2 hectares or 24.69 per cen
oted to pasture was 100,55 = - s
1 i Cattle raising was the mo
al goil cover of the province. il e
i roVi Masbate Province ranks w j
ant industry of the province. . : it :
; j ion of the Philip {
7 n as the major cattle producing re‘tg . :
1§L=sanShips call at Masbate ports to load livestock a(;ld poﬁzi,\sr
E. i Cattle and cara
[ Cebu and Manila markets. ;
e ima t.. The other livestocks found
major animals for export. |
tsl: (:orovgnce of lesser importance are buffaloes, horses, goats,
, ¢hickens, ducks, geese, and plgeons._ ;
ause of the war, a great number of herds was co?mmi.}xs-
d by fhe enemy and slaughtered for consumption during the
on period. The industry suffered a great set back.
] ‘eeted and abandoned. It will .take years
o hg rehabilitated to attain its pre-war
animals that survived served as the
- o +n

N AGRICULTURAL PRACTICES .
- The farmers of Masbate depend mostly on the carabao as its
main source of power and the native plow and harrow as the
prineipal implement for cultivation, The use of modern farm
machineries to till the land is only limited to a few farmers.
The Masbate farmers, like the ordinary farmers throughout the |
Fiod Philippines, are conservative in their way of farming. But there
i 18 now a marked change in their attitude towards better farme
ing practices as disseminated by the various government agen=
cies under the Department of Agriculture and Nat s
_sources. Demonstration and rimental field

1B R
116]

L 11l LEATL
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Industry were carried out with the introduction of Red Scindi ¢
and Nellore breeds from India as a first step in the rehabilita-
tion program. More importations are made with FAQ aids to
secure foreign breeds from Australia, India, and the United
States. The common breeds of cattle found in Masbate ran-
ches are Nellore, Red Scindi, and the natives, mostly of beef
type. Dairy farming is not so popular in the province as in
Australia and the United States. Cattle are shipped to Manila |
and Cebu markets.

TABLE 10.—The kind, number, and value of livestock in Masbate
; : Provinece in 19482

Kind of livestock Number Value
(Pesos)

5,302 409,474
32,406 2,706,187 8
44,938 1,184,825
3,856 215,088
1,593 10,535
74 9,118
28 168

88,197 4,535,295

; i ek
The animals that sarvived the war served as the foundation stq
of the present livestoclk indusiry of Masbate,

' those who rent the land they cultivate and pay as rent a

Flgure 7.

TABLE 11.—The number and value of poultry in Masbate in 1948 *

] . Vv ecified amount of money or a definite quantity of crop OIIi
plndof poultsy : (it (Pany 4 grown, and (¢) share-cash tenant or those who rent a
, . Piand the,y work on and pay as rent a share of the crops
%:&zi_":'::“""“""5:55:2;:::::;:5:::::::::::::: 285:??5 e uddition to a specified amount of money. g e
%‘]urelzis;s_ § ’:_E;:::il::::;::f:::: ;g 114 WLy 12.—Number, area, and percentage ofﬂju.o'm;s n Ma
Sl s Bise ST R S TS IR it e by fenure of farm operation
ALOtRI conda o S R e e R AR 287,081 224,002 A -
; > Operator Number Per cent (HAell:?r?re) iPer cent‘;_‘
FARM TENURE f
Farmers or farm operators in the province are clagsified into S R 15,495 67471 188,200, 40 73:35
four classes; namely, (1) owners or farm operators who work B2 oo eem o R 609 "106.83 009
on all the land they own, (2) part owners or farm operators who ' __________ 3,987 Lien s i el
own part and rent or lease other parts of the land they work on, ' o % 0154 13’ 103,61 0%
(3) managers or farm operators who supervise the work of the e ipda igﬁ"‘hz’@s;;; 100.00
farm for land owners and receive wages or salaries or share of HEEEEEEEETGRL .o ooonacan oo 22,967 109.00 | ,498.

the crops for their services, and (4) tenants or farm operators
who rent or lease from others all the land they work on., The
tenant class is further subdivided into three groups; namely,
(@) share tenant or those who rent the land they work on an
pay as rent a share of the crop or crops grown, (b) ben

M i the other provinces in
farmers of Magbate, like those of '
' es, have their’system of sharing products between

are generally practiced in the shar-

-
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(1) In a newly opened lowland riceflelds, the tenant buildi (4) Root crop farms—b50 per cent or more of the cul-
the dikes and for first two or three years, he gets all the harvests - tivated area is planted to root crops. Hhe s T
from the land he works on. s (5) Fruit farms—the area planted to fruits is equal

(2) In old lowland ricefields, with paddies already cont to 50 per cent or more of the cultivated land. :
structed, if the tenant owns the work animals, farm implementd (6) Abaca farms—50 per cent or more of the cultivated
supplies, labor, seeds, and other expenses, he gets two-thirds of land is planted to abaca.
the harvest and one-third goes to the landowner, after deducting , (7) Sugar cane farms—50 per cent or more of the area
the seeds from the harvest. - 1 cultivated is devoted to sugar cane.

(3) If the tenant supplies the labor and other farm expenses (8) Tobacco farms—the area planted to tobacco is 50
and the landowner furnishes the work animals and seeds, the ‘per cent or more of the cultivated land.
tenant and the landowner share equally. ) ' (9) Vegetable farms—the area planted to camote,
(4) If the tenant suplies the labor alone and the Iandoxvne_f mungo, soybeans, tomatoes, sitao, cowpeas, patan}, beans,
provides the work animals, seeds, and farm expenses, the tenant cadios, onions, radishes, eggplants, cabbages, gabi, water-

receives one-third of the harvest and two-thirds goes to the melons, and potatoes is 50 per cent or more of the cultivated
landowner. area. e
(5) In the upland ricefields, it is a common practice for the (10) Livestock farms—have (a) an area of ten
tenant to pay the landowner as rent for the use of the land hectares or more, (b) more than ten (10) heads of ca:t;lef,
two cavans of palay for every hectare of land cultivated or fop horses, goats, and sheep, and (c) less than 20 per cent o
every one cavan of seed planted. Sharing in the case of cornl ~ the total farm area utilized for the production of crops,

1s very similar to that of palay. ; © fruits or nuts. ; ;
In coconuts the sharing systems are: ‘ (11) Poultry farms—more than 300 chickens or 200

(1) If the tenant takes care of the plantation during the ~ ducks are being raised in an area of not less than 2 hectares
fruiting stage, shoulders the expenses incurred for clearing the of land. i
plantation, gathering of nuts, and making of copras, he receives ‘ (12) Other farms—could not be classﬂﬁed under anyone
half of the sales of the produce. ' . of the above farms. | 7

(2) If the tenant takes care of the plantation during the - TapLe 13.—The types of f a”“;f’ m.””be;; i?fﬁewmmﬁe OFedle
fruiting stage and the expenses incurred in clearing the planta- B M‘“{’“te e ;

tion, gathering of nuts, and the making of copras are shouldered

by the landowner, the tenant receives only one-third of the

sales of the produce. f e
(3) If the tenant plants the coconut seedlings in the planta= e

tion, he receives P0.50 to 1.00 per coconut tree after two to

. three years from the date of planting. |

Number of t
Type of farm s Per cenl

TYPES OF FARMS . ______________________________________

There are twelve kinds of farms classified in the province, e e R S

namely : i e R Lo DR e

(1) Coconut farms—>50 per cent or more of the cultivated
area is planted to coconuts, '

I, SURVEY METHODS AND DEFINITIONS

(2) Corn Farms—the area planted to corn is equal to I & an institution devoted to the study of soils in
per cent or more of : i , Tt conais [ (1) the determination of



34 SOIL SURVEY OF MASBATE PROVINCE

the morphological characteristics of soils, (2) the grouping and
clagsification of soils into units according to their characteristics,
(3) their delineation on maps, and (4) the description of their
characteristics in relation to agriculture and other activities of
man.

examined in as many sites as possible, Borings with the soil
auger are made, test pits are dug, and exposures such as road

e B

mined. The drainage, both external and internal, and other
features such as relief of the land and climate, as well as the
natural and artificial features, are taken into consideration and |

‘mental features are studied.
On the basis of both external and internal characteristics, the

they are mapped or grouped inte a (4) soil complex. Areas of

or bare rocky mountain-sides are called (5) miscellaneous land
types. Areas that are inaccessible like mountains and great

- for the present are classified as (6) undifferentiated soils.

| - A series is a group of soils that have the same genetie horizons,
1 similar important morphological characteristics, and having
4 similar parent material. It comprises soils having essentially
the same general color, structure, consistency, range of relief,

natural drainage conditions, and other important internal and

external characteristics. In the establishment of a series, a

‘geographic name is selected, usually that of the locality where

the soil wag first identified. For example, the Cataingan series
was first found and mapped in the v1c1mty of Gatamgan praper,
provmce of Maaba T—— . ’

Burface soil. The class name such as sand, ldamy gand, sandy
doam, silt loam, silty clay loam, clay loam, or clay, is added to
{lie series name to give a complete name to the soil. For ex-

The soils, their landscape and the underlying formations are.f
fype is the principal mapping unit. Because of certain specific

and railroad cuts are studied. An excavation or road cut ex- Wre definitely related.
poses a series of layer or horizonsg in succession called collec- \
tively the soil profile, The horizons of the profile as well as the
parent material beneath are studied in detail, and the color,
gtructure, porosity, consistency, texture, organic matter content, .
root penetration, and presence of gravels and stones are noted.
The reaction of the soil and its lime and salts contents are deter-

the relationship of the soil and the vegetation and other environ-

goils are grouped into classification units of which the principal |
ones are (1) soil series, (2) soil type, and (3) soil phase. When
two or more of these units are in intimate or mixed pattern |
such that they cannot be clearly shown on a small scale map,

land that have no true soil, such as river beds, coastal beaches, |

forest areas whose classification is of no agricultural importance
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imple, Cataingan clay is a soil type under the Cataingan series.-
Hhe soil type, therefore, has the general characteristics as the
foil series except for the texture of the surface soil. The soil

tharacteristics, it is usually the unit to which agronomic data

A phase of a soil type is a variation within the type, differing
from the soil type only in some minor features, generally ex-
{ernal, that maybe of special practical significance. Differences

relief, stoniness, and extent or degree of erosion are shown
w8 phases. A minor difference in relief may cause a change in
ygricultural operation or change in the kind of machinery to
ho used. The phase of a type with a slight degree of accelerated
srosion may present different fertilizer requirements and other
vultural management problems from the real or normal soil-
'ype. A phase of a type due mainly to the degree of erosion,
degree of slope and amount of gravel and stones in the surface
#oil is usually segregated on the map if the area can be de-
lineated.

A soil complex is a soil association composed of such intimate
mixtures of series, types, or phases that cannot be indicated
fuparately on a small-scale map. This is mapped as a unit and
ealled a complex. If there are several series intimately mixed
in an area, the two dominant series bear the name of the com-

x. If there is only one dominant constituent in a series, that
sries or type bears the name of the complex.
- Surface soil and subsoil samples for chemical and physical
analysis are collected from each soil type or phase, the number
of the samples being determined by the importance and extent
of such soil type or phase. Profile samples are also obtained
for further morphological studies of important soil types.

. All natural and artificial features found in an area, such as
1 ails, roads, railroads, bridges, telephone and telegraph lines, :
rios, towns, cities, rivers, lakes, prominent- mountalns and 4
others are indicated on the Scul map. 7 -
A party, composed of two or three soils men, maps

: wious soil types, phases, complexes,

bl |
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THE SOILS OF MASBATE

TAnLe 14.—Soil types, their areas and present uses tn Masbate Province.

. Himayangan sandy clay loam
Faraon clay

The soils of Masbate maybe divided into three general classes;

. . . A i i
namely, (1) soils of the plaing, (2) soils of the uplands, and (8) Soil types hootares |Per cent | Present uses and/or vegetation
miscellaneous land types. Each of this land type is further sub-
divided into several independent soil bodies—as soil series, soil I | Hydrosol ... LA AR 16,828 | 4.16 N%Jﬁgftlfﬁﬁ? and other halo-

P FS (i) | 1 5,70
type, and phases—based on their individual and distinct charac- i ceatend o e e A e e
teristics as exhibited by each. The soil type is the unit of clas- 118 | Sorsogon elay loam ... L TR e
aha d go.
sification and study in the field and to which plant behaviors S 19,464 | 478 U{dér“?e;:ra;g?!’ NS
ation.
and I‘esponses are correlated. fild | Macabare clay loam.__......_. 260 0.06 Luwignd rice, coconuts, bananas
3 and root crops. :
i & i G : P: i } AR A e SR 2,796 0.63 | C ts, , lowland
These soils are classified and mapped as follows: QNI ancaniau ey ofbTlii adn . owaad
3 crops.
1. Soils of the Plains: ERER Uhay clas T SRiEnsl Gl vl 86,273 | 21.16 U}if:lndd rice and corn; grazing
1. Mandawe loam 224 | Ubay sandy loam____._...___ 29,532 7.26 U}:aligdaggeioi%r:;ococ“ut' bana-
as, ps; cogon and
2, Sorsogon clay loam X binayoyo; grazing land.
o 2 b4 | Ubay clay, steep phase _______ 69,384 17.03 | Upland rice, cosn, cogon, binayoyo
3. Batuan clay 867 | Catainganeay. ... ......_ 66,444 | 16.35 | Upland rice, corn, tobacco, coco-
4. Macabare clay loam nuts, camote and other root
? ; S crops. ;
5. Panganiran clay Cataingan sandy loam________ [ 1,864 @.46 | Upland rice, some portions under
“parang’’ type of vegetation.
; ey [ P S e 2 T e e 57,416 14,13 Graz?rf; land; ipil-ipil and second
II. Soils of the Uplands: growth forest; cieared portions
are planted to rice and corn.

1. Uba 016 | Himayangan sandy clay loam 31,176 7.64 | Primary and secondary forests;

v clay
2. Ub e : peiennlal crops, corn, camote

. ay sandy loam and cassava,
T H Inaoclay c=o-n sl 6,636 1.63 | Upland :, corn, peanuts, ca-

3. Ubay clay, steep phase Q| Bolineo clay [;nsgg;e, ]:g;sav:;nbigar;’;.s coca-

1 [ nuts, citrus, and other fruit trees
& Catalngan clay RS | Furaonclay. .. __._.__.__.__ 8,800 2.16 Upland rice, corn, cassava, jack-
ik Cataingan sandy TIoam - : fru&t%b octoguts, banznas; cogon
6. Sevilla clay ‘ FOD S
7. Bolinao clay S | 0 Total ... 407,001 | 100.00
8 ' 1 3
9.

lhe parent materials. The subsoil and subsequent layers are
norally heavier in texture, better structural development and
nsequently poorly drained. It must be mentioned also in this
sonnection that the sources of alluvium are the surroundmg
iplands.
Most of the soils of the plains are devoted to the ploductmn

unnual crops suitable to the area. For coarse-textured soils,
ganuts, tobaceo, corn, upland rice, and root crops are commonly
wn. For fine-textured lowland soils, corn and lowland rice
predominantly planted. Perennial crops like coconuts, bana-
and fruit trees grow normally in any type of soil in the
11,

iere are five soil types mapped under the soils of the plains
Magbate, These soils have a total area of 26,844 hectares
per cent of the total soil cover of the province.

~ MANDAWE SERIES

Wil Miscellaneous land types:

1. Hydrosol
2. Beach sand

SOILS OF THE PLAINS

The plains of the province are limited only as small notches
along the coast bordering the big rivers and narrow interior:
valleys. Most of these narrow coastal and alluvial plaing are
found in the northwestern, northern, and northeastern sections
of the Masbate mainland extending from Aroroy district to
Cataingan, and a small portion in Barrios Daraga and Mas-
baranon, Placer, in the southeastern prong.

The texture of the soils in these plain areas ranges from
fine sandy loam, silty clay, sandy clay to clay. The variation
in soil textures may be due to the degree of proﬂle develo .
ment, quantlty, grade, and clags : :
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Eﬁﬁgﬂ garg'leﬁfll down from the uplands and deposited on the {la Mandawe loam is generally devoted to the growing of coco-
i thg il OOdsi. CThe series was first studied and delineated uts, peanuts, corn, and lowland rice. As noted, the limiting
baan pro;:;lnze_ of Cebu. In Masbate, it is not found as exs factors in the production of annual crops are poor cultural

ve as that in Cebu. It appears as very narrow coastal and; inanagements, moisture content, drainage, and flood hazards.

alluvial flood plains like deep notches in the northern coasta 3 But the farmer’s neglect to use the soil properly is the principal

region. : L ‘enuse of low production. The yields of corn and peanuts in this
Mandawe loam is the only soil type classified and mapped {ype of soil are 15 cavans and 20 sacks to a hectare, respectively,
;mdecri' ‘.che series. The typical characteristics of the series .as \under normal condition. I
rlc?;,lrlxlw. in Cebu and Masbate are manifested by the Mandawe: Successful farming in this type of soil could easily be attained
: j through better land preparation or cultural methods, using
Depth Bics w e otter seeds, proper timing of planting, and keeping good mois-
(4ei) i : {ure condition. Its productivity and adaptability to crop prod-
0-20 Surface soil, light brown to dark brown; coarse blocky;: loam; liction are very favorable to good ylelds.

moderately friable and slightly hard. Very gradual boundary : SORSOGON SERIES

between horizons. Free from coarse skeletons. : /
The soils under the Sorsogon series generally belong to a

profile group of soils composed of young alluvial fans, flood
‘plains and other secondary deposists having a slightly developed
nrofile underlain by consolidated materials. These groups have
1 characteristically slightly compact subsoil horizon. The allu-

20-50 Upper subsoil, dark brown to dark grayish brown: coarse.
blocky; eclay loam; slightly compact and hard. Free from
coarse skeletons.

50-120 Lower subsoil, yellowish brown; moderately coarse and cqum~
nar; clay loam; slightly compact and hard. Free from

‘ Aoyce. | Lo i vium from which the soils have developed is the clay silted
120-150  Mottled brown to yellowish brown; moderately coarse columnar; sand washed down from the surrounding uplands.
clay loam; slightly compact and hard. Sometimes gravelly. . The general landscape of the series ranges from nearly level
Mandawe loam (612).—This soil type is an alluvial ind to gently undulating and slightly sloping relief. -Elevat_ion
narrow soil body or strip of flat lowlands which meanders ol Tinges fro.m sea le-‘vel to almosi:, 200 feet above sea level. ; The
borders the Baleno and Rio Guinobatan Rivers in Aroroy the-‘ Iandscape ig well digsected by rivers and cre.ekﬁ_:. The dran.lage
lowlands bordering the Mobo and Mabunga Rivers in Mob 0’ and iy rather poor in the coastal areas and fair inland especially
the Sta. Cruz River in Dimasalane. It ha g : ulong the rivers and creeks. The internal drainage is also poor
‘ = aflian prRrckybe diLg in flat relief and fair to good in elevated sections.

of 8,692 hectares or 0.92 per cent of the total soil cover of the 7
g __ ~ Sorsogon clay loam (613).—This is the only soil type mapped

province.
The soil type has a fair external and internal drainage under e oroson serien, . The profis chavacteristios I
normal climatic conditions. The rivers are their natural drains,.f [ the series are exhibited by the Sorsogon clay loam as follows:

It has a light brown : ‘ i
Pk fr'gb] d t.o dark brown, coarse blocky, loar-n, mod- Bapih e

y friable an slightly hard when dry surface soil. The {om.)
Su.rface soil is about 20 centimeters deep, underlain by two sub- - D-36 Surface soil, light brown, grayish brown to yellowish brown
soil layers, B; and B,, which are dark brown to yellowish brown, ‘ clay loam; fine granular to coarse columnar. Slightly plastic
‘ to soft when wet and friable and crumbly when dry. Smooth

coarse blocky to columnar clay loam, slightly compact and hard i ;
when drs.f. The substratum is mottled brown to yellowish B d_ __gl”bmpt b°und:ry1\;°tt;he o X,:; la:zer' itsl'lmgemgﬁes Ff.e‘.”
brown, slightly compact and hard clay loam. The compactness R Y Vi m,ﬁ:&ﬁ“ éon-ﬁe;t R i

and 1;91 avings of the gubgoil atum rs andy clay loam

ks
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wet and crumbly to brittle when dry. Boundary is abrupt
and smooth to the next layer. Coarse skeletons are 80 per
cent stones. ‘

65-85 Subsoil (B:), orange brown to grayish brown mottled gray with
fine red streaks; medium sandy loam to loamy sand. Strue-
tureless, porous, and very friable. Smooth and diffused
houndary from the next layer. Free from stones and gravels, .

85-130 Subsoil (Bs), grayish brown to light brown with,streaks of
rusty red, brick red, and red; fine sandy loam. Coarse
granular to coarse columnar, slightly compact but soft when
wet and crumbly to friable when dry. It is separated from
the next layer by a clear and smooth bhoundary. Free from
stones, There are plenty of insect burrows and root tunnels.

130-165  Substratum (C:), grayish black to black, speckled brown, black,
white, and red sandy clay. Medium to coarse columnar, com- i
pact and sticky when wet. Cloddy, brittle, and hard when
dry. Abrupt and smooth boundary separates this layer from
the lower substratum. Free from coarse skeletons. :

166 and Substratum (C:). These are layers of stones, gravels, and
helow bouldery clay to sandy clay. Gray mottled reddish brown |
layer and stones with orange red coating or tinge are found

in this horizon. Stones, gravels, and boulders increase with

depth,

The soil series was first studied and classified in the province .
of Sorsogon. It is an extensive lowland soil along the coastal
region usually made up of continuous strips of hydrosols and
rolling uplands. In Masbhate, it occurs as a narrow flat strip
along the Mayngaran River, indenting the Mashate harbor.
The only soil type mapped under the series in Masbate is the
Sorsogon clay loam.

The area covered by the soil type is, however, negligible com-
pared with the other lowland soils mapped in the province. It
is presently planted to coconuts with few fruit trees like bananas,
langlke, guayebano, and mangoes. The production of these
crops in this soil is fair. The stand of crops in this soil
indicates that it is of medium fertility. Perennial crops are
mostly grown in the Sorsogon clay loam. '

PANGANIRAN SERIES

The Panganiran soil is one of the most fertile lowland soils
in the province developed from alluvium washed down from the
surrounding hills and limestone uplands. These areas are gen-
erally contiguous to lim ‘ }
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.generally flat to almost level. The soil is not very extensive -

and it is usually found along the coastal indentures. The eleva-
tion ranges from 20 to 100 feet above sea level.

Drainage is generally fair. Sometimes the water table is ]

high being reached only at 130 centimeters depth. The internal
drainage is quite poor it being a heavy soil.

The surface soil is grayish black to black, medium blocky to
columnar clay, cheesy, plastic when wet and slightly compact, ¢
crumbly to brittle when dry. The boundary to the lower layer

is diffused and wavy and free from coarse skeletons. It is mod-

erately high in organic matter content and well penetrated by

roots. The depth ranges from 35 to 40 centimeters.
The subsoil is grayish brown, speckled gray, and yellowish

brown, medium columnar, heavy clay, sticky and plastic when
wet, and brittle to hard and cloddy when dry. It is separated
by diffused and wavy boundary to the next layer, and free from |
coarse skeleton. The depth ranges from 60 to 70 centimeters.
The lower subsoil is similar in color, structure, and consistency,
with the upper subsoil, except that it is heavier in texture. The

substratum is massive gravelly clay, very sticky when wet,

slightly compact and hard when dry. It is separated by abrupt

and wavy boundary. The depth is 100 centimeters below.

The soil is mostly utilized for diversified farming. Sugar
cane, rice, corn, camote, vegetables, bananas, coconuts, and

other crops are grown in this soil with a fair to good stand.

In Masbate, the Panganiran soilg are found to be contiguous 1

to calcareous and upland areas like the Cataingan soils. They
appear as narrow coastal valleys fringing the southeastern coast

of the provinee in the flat areas of Barrio Domorog and

Gakit in Cataingan, and Barrio Pinangapugan in Uson.

Panganiran clay (465).—This is the only soil type mapped 4
under the Panganiran series. It is an alluvial goil With flat to

almost level relief, <

The profile characteristics of the series are manifest'ed'by the -

Panganiran clay.

Depth Characteristies
{em.)

9—40 Surface soil, dark gray to black; clay; medium biocky to

columnar; cheesy and plastic when wet; slightly compact and
crumbly to brittle when dry. Diffused and wavy boundary
from the upper subsoil. Free from coarse skeleto d-
erately high in organic matter content, Well p wy

001
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Subsoil (upper), grayish brown to yellowish brown; heavy
clay; medium ecolumnar; sticky and. plastic when wet and
brittle to hard when dry. Boundary is diffused and wavy.
Free from coarse skeletons.

0-100 Subsoil (lower). The characteristics are similar to that of the
upper subsoil except that it is heavier and more dense.

100-150 Substratum, dark gray to gray; gravelly clay; very sticky
and plastic when wet and hard and compact when dry. Lime-
stone gravels are usually present.

There is an impeded movement of water from the surface soil
to the substratum it being a heavy soil. Thus, the internal
drainage is poor while the external drainage is fair due to the
Presence of intermittent streams dissecting the area.

The physical characteristics of the Panganiran clay are similar
Lo any other heavy soil. It is a deep alluvial soil with a high
water holding capacity. It has also a high capacity to store
plant food nutrients. Because of its high organic matter con-

t the field is easily prepared. Its adaptability to any annual
wrop cannot be over emphasized.

The soil is presently utilized to general farming. Crop diver-
gification is well practiced in the area. Crops like sugar cane,
tice, corn, tobacco, camote, cagsava, bananas, coconuts, and other
“rops are grown in this soil with fair yields. Under upland con-
dition the average yield of rice is about 15 to 25 cavans of palay
5 # hectare. Crop failures in the Panganiran clay may be at-
tributed to poor soil management, soil acidity, lack of irrigation,
and poor drainage. :

Liming is quite necessary not only to neutralize soil acidity
hil also to improve the physical condition of the soil. System-
atic crop rotation should be followed to maintain the high or-

nic matter level and to improve the chemical and biological

rocesses of the soil. Panganiran clay is not very extensive in
ifei. It usually occurs as intermittent indentation of the coastal
m of the province in the southeastern part. It has an ag-
ppate area of 2,796 hectares or 0.69 per cent of the total soil

ver of the province. .

BATUAN SERIES

an soils were firsgt clagsified and mapped in the province
ol The soils are repr
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eagtern tip of the province with the characteristic “haycock”
hills over the area. :

The soils are derived from the heavy creep soils eroded from
the uplands and the weathering of the underlying calcareous

sandstones, limestones, and shale. The impervious calcareous
rock beneath retards the internal drainage of the area to such

an extent that in some undulating sections sheet erosion is

gaining a headway exposing the parent rocks.

The soils as found in Masbate are characterized by a dark
brown to almost black and grayish brown clay surface sgoil, with
a depth of 15 to 20 centimeters. It is medium to coarse granular,
glightly sticky and plastic when wet and a moderate amount of

concretions are present in the lower zone. It is ecrumbly when

dry. Resting on a brown subsoil is reddish brown to strong
brown, columnar, cheesy clay. The soil boundary is smooth
and abrupt. The substratum is yellowish brown, highly
weathered calcareous sandstone, shale, and limestone. Due to

cultivation and moderate sheet erosion, concretions are present

on the surface soil with a licht brown to dark brown buckshots.
The vegetal cover of the area is mostly cogon and other

gragses. Like the Cataingan soils, the relief, aside from having

“haycock” hills, is further modified by numerous ant-hills

gcattered on the area. Batuan clay is the only soil type mapped

under the series.

Batuan clay (214).—The typical profile characteristics of the -

series are exhibited by the Batuan clay as follows:

Depth Characteristics
: (cm. ) i
0-20 Surface soil, dark brown, grayish brown to almost black and

mottled brown clay. Black to light brown buckshot-like con-

cretions are present. Boundary is abrupt and smoath Good

in organic matter content.

20-40 Subsoil, brown to orange yellow; cheesy columnar clay Con-
cretions are ahsent.

40-below Substratum, yellowish brown, highly weathered sandstone and
shale. Below this layer is weakly calcareous sandstone and .

shale. Coarse skeletons are absent.

The almost level coastal areas northwest of Placer between
Barrios Masbaranon and Casabangan at the southeastern tip

of the mainland and that area northwest of Dayhagan River

in Aroroy are mapped under the B
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The external and internal characteristics of the soil show the
probability of converting the area into potential rice lands if
{rrigation is possible. The solum is underlain by a massive to
laminated sandstone and shale that it can hold much of the
ater that falls on the area if the land is properly diked. Under
{he climatic condition prevailing in Masbate, any annual crop,
anpecially rice and corn, will thrive in this soil. :

The area, however, is not as extensive as that found in
Hohol Province. The land was previously utilized for livestock
{arming. At present a considerable portion remains as fal-
lowed land, The “parang” type of wvegetation predominates
the area. As practiced everywhere in Masbate, the grass is
burned from time to time. Thig prevents the accumulation
ol organic matter and also promotes erosion.

This soil type is considered as the best cropland soil in the
northwestern| section of the province as far as the slope of
land and climate are concerned. The solum does not only
provide a good foothold for plant roots but also containsg more
plant food nutrients.
~ Batuan clay covers an area of 19,464 hectares or 4.78 per
vent of the total soil cover of the province.

MACABARE SERIES
The series was first identified in the province of Sorsogon.

-711‘; is an alluvial soil formation coming from the rolling up-
lands and in part deposition ag influenced by tidal action.

The soil is characterized by a brownish gray, brown to red-

digh brown with brick red sandy loam to clay loam. It is

coarge granular to columnar, soft to slightly sticky and plastic
When wet., It is cloddy, brittle, and hard when dry. The
Hpper subsoil is yellowish gray, light brown to yellowish brown

with brown and black sandy loam to loamy sand. The lower
Subgoil is light brown, grayish brown mottled brown with

rge to medium sand and gravels. It is structureless and
oge. The solum is resting on a grayish white mottled rusty
i light brown coarse to medium sand below 150 centimeters

leep, Animal burrows are abundant in the solum.
The goil generally covers a flat coastal plain dissected by
all streams. Drainage is poor to fair as influenced by the
The water table is around 130 centimeters high.
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Figure 9. Landscape of the Macabare soils on a flat coastal plain.

Macabare ‘BX'! l-
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Macabare clay loam (614).—The soil characteristics typical
uf the Macabare clay loam are described below.

Depth Characteristics

(ent ) !

0-30 Surface soil, brownish gray to reddish brown and mottled
crange brown, coarse columnar clay loam. Cloddy and
brittle when dry. Boundary to the lower layer is clear and
wavy. Insect burrows are abundant. Free from coarse

s skeletons.

LH0-80 Subsoil (upper), yellowish gray to yellowish brown with
speckled gray orange and mottled dark brown, reddish
brown and black; sandy loam or loamy sand. Structure-
less, slightly compact, friable, and loose. Gravels are
sometimes present. Diffused and wavy boundary separates
this layer from the lower layer.

80-150 Subsoil (lower), grayish brown, mottled light brown with
white and reddish brown coarse and medium sand and
gravels. Structureless, loose, porous, and friable. It is
geparated by a clear boundary from the substratum.

{50 and Substratum, grayish white with mottled rusty and light brown,
~ below coarse and medium sand.

The Macabare clay loam was mapped in San Fernando, Ticao
Iulands, and Masbate. The lowland area in the San Fernando‘
proper is generally devoted to coconuts and lowland rice. The
'xtent of the soil type is approximately 260 hectares or 0.06

or cent of the total soil cover of the province.

The soil is deficient in plant food nutrients as shown by the
sland of the crops. The average production of lowland rice
i this soil varies from 18 to 20 cavans of palay per hectare.
Mucabare clay loam is also very low in organic matter content

4 indicated by the color, compactness, and cloddiness of the

rface soil. These components have been lost through con-

nuous cropping, burning, leaching, and cultivation. There is
gystem of crop rotation being practiced in the area. These
Weliciencies could be corrected temporarily for fast results by
application of commercial fertilizers. However, there are

o ways of restoring back this land to a higher fertility level

ﬂ‘h a well-planned system of crop rotation, green manur-
ion of organic fertilizers and soil amendments
Himal manures, and compost. The process,

ind of time to attain.
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fact that the root systems of these crops spread and penetrate

deep enough to get the plant food nutrients carried down

through leaching. The feeding zone of these crops is much

wider than the annual crops.

SOILS OF THE UPLANDS

The soils of the uplands cover all the undulating, rolling,
and hilly to mountainous areas. These goils are generally
devoted to cattle raising. The stand of grasses, which are
mostly cogon, is quite poor as reflected by the soil condition
due to over-grazing. Erosion is very active in such over-
grazed areas so much so that gravels, stones, and even boulders
outecropped the badly eroded sections.

The drainage conditions of the upland soils are usually very
good to excessive. Most of the water drain to the nearby
rivers and creeks as surface run-off or seepage at various
degree of corrosiveness depending upon the texture of the soil,
length and degree of slope, and volume of running water.

Upland soils are generally residual in nature developed from
the sedimentary rocks like sandstone, calcarcous and dolomitic
limestone, shale, and conglomerates, and rocks of igneous
variety. These parent materials or rocks acted upon by the
active and passive factors of soil formation at different in-
tensities give rigse to upland soils having a distinet character-
istics, a different life history, and a basic differentiation.

UBAY SERIES

This series was first mapped in the provinece of Bohol and
was also found in Masbate. It covers almost one-half of the
entire province. The soil was first studied in an undulating
to rolling and hilly areas representing the lower and upper land
terraces with “parang’ type of vegetation such as cogon and
vetiver grass predominating. The soils under the Ubay series
are characterized by a light reddish brown, grayish brown
to gray and black granular to lump clay, clay loam and sandy
loam surface soils ranging in depth from 20 to 25 centimeters.
The subsoil is brownish red to dark brown; columnar clay to
gravelly clay; underlain by yellowish brown to brick red gravelly
clay substratum resting on shale, sandstone, and conglomerate.
Large amount of concretions are present in the layer below

the subsoﬂ and m the Eubstrat m, The concreti
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Ubay series is the largest group of soils delineated in Mas-

bate. It occupies roughly those area southwest of the Conical

gion; Barrios Alas, Tagpo, and Lanpian up to Cabuluan
ver; a great portion of the coastal region of Balud municipality

from Mananca River southwestward; a great portion of Mila-
wros municipality up to Malbug River extending inland to the
woestern foot of Mt. Bagulipat; areas between Guiom River and
‘Nainday River meandering inland in the southeastern prong;
and those gently rolling areas of Barrios Dacu, Macabug, La-

na, Diot, and Umabay in the northeastern section of the

mainland.

[Ubay clay (173).—At optimum moisture content, the surface
foil is granular, crumbly, and slightly compact clay. The
bsoil is clay to gravelly clay, coarse granular to columnar,
moderately compact and cloddy. It has a fair root penetration.
Hut due to its compactness water has difficulty in percolating
downward although the texture of the soil has an affinity to

Absorb.

The surface soil is generally shallow ranging in depth from

5 o 25 centimeters. The maximum depth is found in almost

Il level valley areas. By virtue of its slope and the nature
of the solum, water is easily lost as surface run-off and see-
page.  Consequently, annual crops grown in the area, like up-

d rice and corn, suffer badly during the prolonged dry spell.
e supply of plant food nutrients and organic matter are
1tlca]ly low in this soil as manifested by the stand of the

‘rops, except in a few isolated places where the yields are high.

The suitability of this soil to farm crops could hardly be
letermined on account of several factors unfavorably existing.
‘or lack of a good source of water this soil cannot be irrigated.
I'he farming practices commonly followed in most cultivated

irong are rather exploitative in nature. They lack the proper
syitem of cropping which will ultimately build up the soil for
4 lngting basis. Field data show that upland rice production

gome of these areas range from 20 to 40 cavans of palay

cavan of seeds planted.
great portion of the area is devoted to grazing lands.. It
an aggregate avea of 86,273 hectares or 21.16 per cent of
al soil cover of the province. Grasses are occasionally
dry season With the sole obJect of msurmg




50 SOIL SURVEY OF MASBATE PROVINCE .- THE SOILS OF MASBATE - 51

Sheet erosion claimed the greatest portion of the surface '—sspil‘1 In sloping areas where upland farming is more practicable,
together with its humus and soluble plant foed nutrient elements. the application of conservation measures necessary for such

All areas mot cultivated should at least be placed under a pes should be adopted. Terracing, contour farming, and
good leguminous cover throughout the year. A good system rip cropping are some of the practices suited for upland
of crop rotation and better land use should be practiced. Com- farming. The planting of perennial crops like fruit trees pro-
mercial fertilizers and soil amendments should be applied ided with good cover crops of legumes are necessary in this
judiciously in order to build up the organic matter content and kind of land.
to improve the physical, chemical and biological conditions of Ubay sandy loam (224) —The soil type covers the moderately

the soil. 1 undulating to gently rolling coastal areas contiguous to other
i Ubay soils. It occurs in two less extensive places. The area
on the west facing the Looc and Nin Bays embraces the barrios
0l Gabi, Arayat, Canomoy, Manapnap, Buri, and Looc in the
Houthwestern prong. « While in the southeastern prong, it is
that area between the Malbug River and Guiom River. It has
iin area of 29,532 hectares or 7.26 per cent of the total soil
Lover. ;

The external and internal characteristics of the Ubay sandy
loam are similar to Ubay clay except in the texture of the sur-
{ace soil which is sandy loam. The surface soil is rather deep,
[ averaging about 40 centimeters. It is very friable, structure-
Most of the areas are under the “parang type” of vegetation less, and slightly compact. Root penetration is deep. The

Ubay clay, steep phase (354) —To identify the different soils
in areas wherein due to their relief, soil conditions, and other °
factors, may render them unfit for extensive or intensive agri-
culture, the steep phase is conveniently used. The Ubay clay,
steep phase is represented by cogonal areas which are roughly
rolling, hilly, and mountainous. It is severely. eroded with
plenty of igneous and dolomitic rock boulders as outcrops. The |
area is well dissected by deep ravineg, intermittent rivers and
creeks. Because of its slope from 50 to 150 per cent, it is |
considered unfit for agricultural crops.

with cogon and binayoyo trees predominating. Majority of organic matter content of the soil varies in the different places,
the lands are utilized for grazing and the cultivated sections but it is generally fair. The soil is easily placed in good tilth
are planted to upland rice and corn. It is on these areas where Dhecause of its good physical conditions.

erosion is very active for the reason that no conservation The vegetal cover of the Ubay sandy loam is mostly cogon
measures have been practiced to prevent or minimize accelerated | Wwith few binayoyo trees scattered on the area. The land ig
erosion. Soil erosion has been increased greatly by the plowing | wenerally utilized for grazing purposes, while a good portion

up and down the slope of the land. As a consequence, crop | {4 cultivated to upland rice, corn, coconut, bananas, camote,
yields have gone down year after year as a result of soil fer- | Lissava, peanuts, and other food crops with fair yields. The

tility depletion. tultivated areas represent a small percentage of the total hec-

It is more practical to utilize this soil phase for cattle rais- | furage of the soil type and a greater portion falls under the
ing. Soil management should be done in such a way that gonal land. As a result of frequent cultivation, the surface
grazing should be properly rotated to avoid over grazing; the | il becomes gravelly due to constant exposure of the subsoil
area should always be under thick vegetal cover throughout neretions,  Sheet erosion is found to be serious on cultivated
the year to safeguard soil and moisture losses, and at the same tolling areas. Cogon does not, however, provide a good cover
‘time to increase the organic matter content of the soil; to to prevent soil erosion. Erosion is further accelerated by
improve the quality and quantity of forage grasses by fertiliza- ulty eropping system and the adoption of destructive farm-
tion and application of soil amendments rather than by burning; ¢ practices which are very conducive to soil washing. Fur-
all soil conservation measures adapted to the soil, slope, and ermore, the lack of a proper system of crop rotation depletes
climatic conditions should be strictly observed; and all areas 1 ot a very rapid rate. Soil conservation practices are

where the slopes are too steep for grazmg land should be re- ' : lf I'me except in some lowland
fo ested to have a natural reservoir for moisture ‘. ‘ ] ed f
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There is no definite system of farming in the area. The
imitive methods of cultivation and soil management resulted
the rapid exhaustion of plant food nutrients in this soil.
fovisions or measures in whatever form should be practiced
il order to replenish and rehabilitate this soil, thus prevent-
; it from becoming submarginal. Crops like rice and corn
¢ heavy feeder of plant food elements, and when planted in
# soil should be rotated with leguminous crops planted on
he contour

CATAINGAN SERIES

This is a residual soil of the transverse valley in the south-
siptern prong, developed from sedimentary rocks like calea-
Bous limestones and gravelly sandstones at various stages of
jeathering. The relief ranges from undulating to moderately
]lmg Minor surface configuration is evident by the presence
many anthills scattered over the grassy areas.

As the name implies, the soil series was first identified in
Untaingan, Masbate. It is black, dark gray, brownish gray
reddish brown; fine granular to prismatic silty clay to clay;
slightly sticky and plastic when wet, but friable to very crumbly
vhen dry. Fair to good in organic matter content. The sur-
ice soil is from 10 to 15 centimeters deep. The upper subsoil
# brownish black, reddish brown to grayish brown; heavy,
esy, columnar clay with a depth of 15 to 40 centimeters
om the surface. The layer has plenty of reddish brown and
k brown iron buckshot-like concretions. The lower subsoil
| lighter in color, coarse to medium columnar and gravelly
liy. Limestones and quartz-like gravels are present. In
Lher places, rounded and smooth-surfaced stones and boulders
re also found. The depth ranges from 40 to 60 centimeters.
'he solum rests on a brownish orange and grayish white
ravelly clay admixed with 70 per cent highly weathered lime-
es and sandstones. It has a good external to fair internal
rainage.

Figure 11. A {ypical landscape of Ubay soils. Relief is undulating to rolling.

The Cataingan series is very similar to the Sevilla soils in
| respects except for the presence of buckshot-like iron con-

ong in the upper subsoil of the former.
ftae

it i i i B 7

Figure 12. A profile of Ubay series.
PLATE 4
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Cateingan cloy (357) . —This is the most extensive and pro-
ctive upland soil in Masbate. The following profile charac-
leristics are typical of the Cataingan clay.

Tepth

{em.) Characteristics

0-15 Surface soil, black to dark gray and brownish gray to
reddish brown; fine granular to prismatic clay. Slightly
sticky and plastic when wet and erumbly when dry. Fair
in organic matter. Diffused and wavy boundary to the
lower layer.

Subsoil (upper), brownish black to grayish brown with
mottled orange and brown; heavy, cheesy, and columnar
clay. Sticky and plastic when wet. It is slightly compact,
cloddy, and brittle when dry. It is separated by a clear
and wavy boundary. Buckshot-like coneretions are present.

Subsoil (lower), yellowish brown to grayish brown; gravelly
clay; coarse columnar to medium blocky. Slightly compact,
brittle and hard when dry. The boundary is diffused and
wavy. Plenty of limestones and quartz-like gravels. In
other places, water-worn stones and boulder deposits are
also found.

Substratum, orange brown to grayish orange, mottled light
gray and grayish white; blocky; gravelly clay admixed with
plenty (70%) of weathered limestones, sandstones, and
water-worn stones,

Figure 13. Diversified farming in Ubay soils is destructive due to lack .of
erosion control measures. Erosion class 2,

Cataingan clay covers almost entire Ticao Island, the islets
ol Masbao, Magkaragit and Deagan, including that broad trans-
verse valley from Barrio Sta. Cruz in Dimasalang to Cataingan
proper on the northeast; Sta. Cruz and Nainday Rivers on the
northwest contiguous to Batuan hydrosol and beach sand areas,
and extending to Barrio Domorog in the south, joining the Ca-
t ingan boundary to Barrio Paljo in the southeast. The soil type
a total area of 66,444 hectares or 16.35 per cent of. the
tul s0il cover of the province.

Although the Cataingan clay has a characteristically shallow
rface soil, it is still considered the best producing soil for
ice and corn in the province. The solum is sufficiently deep
ith good amount of organic matter and plant mutrients as
own by the vigorous conditions of the plants. The soil is
epared to good tilth at optimum moisture condition.
ood, permitting good aeration and a high

2 1 tengwel cul-

Figure 14. Stand of crops on Ca

"
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creased yields primarily due to soil erosion, over cropping, and
lack of good cropping system. -

Most of the areas are devoted to the production of corn,
rice, tobacco, coconut, camote, cassava, peanuts, bananas, and
other fruit trees with fair to good yields. Upland rice pros
duces an average yield of 20 to 45 cavans of palay per cavan
of seeds planted; tobacco, ten (10) quintals to a hectare; and
‘corn, 15 cavans sghelled corn to a hectare.

Erosion hazard in this particular soil type is chiefly attri-
buted to clean culture farming being practiced by the people.
However, the effects of erosion is not very much felt owing
to its gentle and gradual relief. Its effect iz somehow bein
manifested by the constant decline in erop yields year after year.
In order to safeguard and minimize the soil from being washed
away and at the same time maintain its fertility at a high
productivity level, the soil conservation way of farming should
be followed by every farmer in the province. Plowing up and
down the slope should be replaced by contour plowing. Cover-
cropping, green manuring, and crop rotation should be prac-
ticed. Planting should be adjusted according to the season so
that the soil will have a good cover during the heavy rain
periods. Fertilizers and soil amendments should be applied
to supplement the plant food elements in the soil.

Cataingon sendy loam (358).—This goil type is adjacent
Batuan clay and Sevilla clay including those areas southeast
of Cataingan clay. It has an undulating to moderately rolling:
relief, good to excessive drainage, and covered with “parang”
type of vegetation. The approximate area is 1,864 hectares
or 0.46 per cent of the total soil cover of the province. f

The internal and external characteristics of the soil are
similar to the Cataingan clay in all respects except in the
texture of the surface soil. Cataingan sandy loam has a light-
textured surface soil with a depth of about 20 centimeters,
It is porous, very friable and structureless with a fair amount
of organic matter content. FErosion is quite active when the:
land is under cultivation. This accounts for the presence of

gravels and stones on the surface soil. ; s ;i : :
The Cataingan sandy loam has a rather low fertility level By - a8 st established in the province of Bohol and
sind later to exist in Albay, Sorsogon, and Magsbate.,

basing upon the stand of crops. Upland rice suffered greatly f
from lack of moisture during long dry spells.  Soil moisture The soil i characterized by a dark brown to black granular
is easily lost through surface run-off, evaporation, seepage, ' clay surface soil with a depth of 80 to 55 centi-
and transpiration being light soil and rather low in organic d8LIHO8 | outerops # n sur

atter. In other words, it is a droughty g

o~y

Figure 15. A well-planned diversified farm on a Cataingan soil. It is one of
the most productive upland soils. Exosion class 1.

the present land use and farming practices being applied in
16 management of the land, it is quite safe to forecast that
i o few years time these areas will be given up or abandoned.
Lrop yield n this soil is alarmingly low. :
- This kind of soil requires immediate attention and better
d use program of crop production to restore its original
ilefulness. The process, however, requires a longer period of
ime, the soil being badly “sick” already. Strip cropping is
e best system to introduce, that is farming by strips and
ollowing a system of crop rotation. 2

SEVILLA SERIES

The soils under the Sevilla series are residual in formation,
Bveloped from the weathering of calcareous shaleg, sandstones,
nostones, and sedimentary rocks, either laminated or massive,

§
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There are plenty of limestone gravel deposits and less penetra-
tion of roots in this layer. The depth ranges from 55 to 100
centimeters. The solum rests on a yellowish brown sticky
clay admixed with limestone gravels and fragments of wea—
thered calcareous shales and sandstones.

The relief varies from flat upland to gently rolling and hilly
to mountainous with characteristics narrow valleys dissected
by intermittent streams and ravines. The vegetative cover of
the area is generally cogon with scanty binayoyo trees an'
others. In some places, the hills and mountains are covere
with molave and second growth forest.

Surface drainage is good to excessive. The hillsides under
cultivation are sometimes severely eroded so much go that Ilme
stone gravels and boulders are very much exposed on the surfac
goil,

Sevilla series is found in different places, usually along th
coasts which are geologically of sedimentary rock formatmn
The surface soil is shallower than the one found in Bohol. The
depth ranges from 25 to 35 centimeters only. Sevilla c]ay.is
the only soil type under the series. ‘

Sewville clay (174) .—This soil type is found in areas Wher
the relief is strongly rolling to hilly and mountainous. It em~
braces the island of Burias, northwestern tip of Masbate
adjacent to Batuan clay, and the poblaciones of Uson and
Dimasalang and narrowing down to the south up to Barrio Ma.
laran. Sevilla clay covers an area of 57,416 hectares or 14.18
per cent of the total soil cover of the province.

The typical profile characteristics of the serieg are exhlblte
by the Sevilla clay. - 5

. The Sevilla clay, like any other limestone soil, has a solum
that is highly granular, crumbly, and friable at optimum mois-
lire content. It has a high water holding capacity with proper
amount of organic matter, The solum is favorable for good
aeration and tilth. Hence, it will make a good medium for
blant growth but because of its relief, certain limitations must
e observed. Only those areas with gently rolling topography
il Burias Island and the Uson-Dimasalang zone are safe for
igricultural purposes. The good stand of crops are indications
that Sevilla clay is highly fertile and will last under good soil
lianagements.
The soil type is generally utilized for grazing land with small
teas cultivated to crops. Most of the grazing lands are al-
wody suffering from sheet erosion because of the customary
iractice of burning the cogonal areas during the dry season.
I places where the topography is too steep, the area is being |
loared for upland rice and corn planting. 'l
I'requent cultivation and plowing up and down the slopes
accelerate soil removal at a very rapid rate on hilly areas after
svery heavy rain, thus one could easily recognize the heavily
groded portion. Whereas, if the land is grown to perennial
irops like coconuts the loss of certain portions of the surface
201l is minimized. The thick growth of cogon and underbrushes
i1l the plantation somehow reduces the velocity of run-off, acting
rushion and reducing the scouring effect of the moving water
lie to volume and slope. The same conditions exist in areas |
bovered with ipil-ipil and other second growth forest. 1
The soil type ig suited to all kinds of crops and fruit trees |
shown by the stand of the native vegetation. Contour

" Depth Characteristics 4 : % 5 5
(emm,) ‘ bt fArming, crop rotation, crop diversification, and other farming
0-35 Surface soil, dark brown to almost black; slightly compact, practices should be applied to minimize soil erosion.

waxy, and granular clay; sometimes few calcareous graveld
and cobblestones are present in this horizon. Fair in
organic matter content and well penetrated by roots.
Boundary is diffused and wavy.
86-100 Subsoil, yellowish brown to brown; granular; cheesy to
gticky clay; with few limestone gravels and precipitates.
In some places gravels are sometimes absent. Few roots
penetrate this horizon. It is separated by a diffused an
wavy boundary from the substratum.
L00-200 Substratum, yellowish brown; sticky clay; admixed with cons
siderable amount of limestone gravels and fragments of
weathered calcareous shales and sandstones,

biah
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BOLINAO SERIES

1 The Bolinao soils are typically residual. They belong to the
fad soil groups of the Philippines, developed in place from
ralline limestone. They are generally found bordering the

tline, The series was first identified in Pangasinan Prov-

the suil appears with slight variations from
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' ipsava, bananas, coconuts, citrus and other fruit trees with

plastic when wet, weakly friable and crumbly when dry. The to good stand under favorable climatic conditions.

solum rests upon a substratum which is usually a consolidated
coralline limestone with reddish yellow and orange yellow colo,
In some places, the substratum is a partially weathered coral:
line limestone rock thickly laminated but usually massive.

This soil has a strongly sloping to rolling and hilly to fla
upland relief with good surface drainage and fair internal
drainage. It is generally an upland coastal soil with some
limestone boulders as outcrops. _

The natural cover is mostly cogon with few trees and
secondary growth forest. Bolinao clay is the only soil typ
mapped under this series in Masbhate.

Bolinao clay (153).—This soil type is mapped in the norths
eastern coastal region of the Masbate mainland and Tiecac
Island. It is not as extensive as any other upland soil in the
province. It embraces the coastal areas of Barrios Mabung
Calpi, Batuhan, Bantique, Cawayan, Pilot and Poblacion in
Masbate ; Barrios Rizal, Cacao, Tagdogan, Pinamihagan, and San
Jacinto in Ticao Island. The coverage of the soil type is 6,636
hectares or 1.63 per cent of the total soil cover. This soil type
hag the following profile characteristics.

- Erosion is one of the most dangerous hazards in the cultiva-
lion of this soil. In cultivated areas where the slope is con-
lucive to soil erosion the loss of surface soil after heavy rain
i very rapid. Improper soil management is responsible for
i0il removal, not to mention the loss of plant food nutrients
through crop removals and seepage. The non-agricultural
portions of the soil type are under cogon and primary and
econdary forests. The “kaingin” system of farming is in-
tensively being practiced to open up these areas. Consequently,
[his method of farming on the hillsides is abandoned after a
period of two or three years due to soil depletion. All primitive
lrm practices should be changed so as to attain good produc-
llon and maintain soil fertility. Contour farming, terracing,
ind systematic crop rotation are some of the measures that
will prevent further losses of topsoil, humus, and plant food
nutrient elements in the soil.

HIMAYANGAN SERIES

The series was first mapped in the province of Leyte. They
fire residual soils developed in place from the weathering of

aengt? Characteristics llon-calcareous shale. The drainage is generally good. The
T s 3 L. 2 (13 bE T ]
0-25 Surface soil, reddish brown to light brown and brown t lntural vegetal cover is of the “parang” type of vegetation.

almost red; friable; and fine granular clay. In badly eroded
areas Ilmestone boulders are present as outerops.
25-80 Subsoil, brownish gray, orange brown to light reddish brown
gravelly clay to eclay; and coarse granular. Stlcky and
plastic when wet; crumbly, brittle, and hard when dry
Slightly compact. Boundary is smooth and gradual.
80-helow  Substratum, massive or laminated coralline limestone par
tially weathered with reddish orange to orange yello
coating.

The surface soil is light brown to yellowish gray, coarse
sranular sandy clay loam, friable, and slightly compact, It is
poor to fair in organic matter content. The upper subgoil is
liirk brown to grayish brown, poor coarse granular, and
lightly compact loam. The lower subsoil is yellowish red to
Hray, poor coarse granular, slightly friable, and brittle clay
am. The solum rests on a yellowish gray to light gray
ifructureless, compact, and massive sandy shale. Sometimes
sindstones are present.

The solum of the Bolinao clay provides a good foothold for
crops. The surface soil, being friable and fine granular clay
loam, contains a fair amount of organic matter. It is easily
prepared to good tilth under optimum moisture condition. The
soil is sufficiently deep for planting any annual crop and the ng Cawayan and Magdalena and narrows down to join the
subsoil possesses a high water holding capacity because of it ges of Mounts Ulac and Bagulipat running northwest to the
heavy texture, good granulation, and slight compactness. The HOres
internal drainage is fa1r due to 1ts '

Presently, t e g0il ig devoted to

This soil embraces those. coastal rolling and hilly moun-
iinous areas in the north and northeast of the mainland from
roroy proper to the foothills of Conical Peak to Barrios Uli-
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Himayangan sondy clay loam (615) —This soil type is co
tiguous to Ubay soils which have practically similar parent
materials, vegetal cover, and relief. It has an area of 31,176
hectares or 7.64 per cent of the total soil cover. /

The typical profile characteristics of the soil type are

follows :

Werennial crops, like coconuts, fruit trees, and bananas, with
food sod or cover crops to keep that good portion of the surface
Bil in place.. Otherwise, it should be kept under forest as
iy kind of cultivation aside from permanent plantings will
iily result to soil destruction.

" It has been noted that the province lacks the 60-40 agri-
Hilture-forest balance. The absence of a good forest cover
the contributing factor why most of the rivers and streams
i Masbate belong to the intermittent type and are usually
'y, In this connection, the Himayangan sandy clay loam area
lould be reforested rather than be opened for cultivation to
innual crops. This is the most effective way of conserving
Wilter.

Depth Characteristics
(ent.) ! i
0-20 Surface soil, light bhrown to gray; poor coarse granulary
gravelly sandy clay loam. Mellow when wet and friablj
and slightly compact when dry. Poor in organic matter
It is separated by a diffused and wavy boundary from tha
lower layer. Deep root penetration.
20-80 Subsoil (upper), dark brown to grayish brown; poor coarsa
granular to blocky clay loam. Slightly plastic and sticky
when wet and slightly compact, cloddy, and brittle when d
Easily penetrated by roots. Diffused and wavy bounda,
from the lower layer.
80-100 Subsoil (lower), yellowish red to gray clay loam; poor coars
granular; mellow when wet; friable and slightly compact
when dry. Smooth and gradual boundary from the subs

FARAON SERIES

' The soils under this series are residual in origin and developed
i place from the weathering of the soft and porous coralline
imestone. The limestone rock is usually orange to dark yello-
wish gray and which becomes orange to yellowish gray upon
stratum. Sometimes weathered gravels of shales and sand- eathermg The topography is generally strongly rolling to

stones are found in this layer. d “y
100-below Substratum, yellowish gray to gray with motthngs Strue- This series is characterized by a black, medium granular,

tureless, compact, massive sandy shale and somectimes sand: lightly hard, and brittle clay surface soil underlain by a dark
stones are in the process of weathering. : 110w1sh oray, moderately fine granular, and strongly plastie

The soil is mostly covered with second growth and primary ey kﬁubsoﬂ The solum rests on a yellowish gray, soft and
forests, however, a small portion is under the “parang” type weale, coarse granular, highly weathered limestone rock layer
of vegetation. Surface drainage is excellent to excessive m a grayish to white, porous, soft and brown coralline lime-
Most cultivated areas are planted to perennial crops whi slone.
corn, camote, cassava, and other food crops are planted only The external drainage is excellent to excessive due to its relief
on small patches on steep hillsides. It is on this hillside far thile the internal drainage is rather poor to fair. Faraon soils
ing where accelerated erosion is very rapid, causing a greaf I Masbate are easily eroded in cultivated areas due to their
loss of surface soil. alict.

The solum exhibits a good coarse granular structure, shghtl The vegetative cover of the soil is mostly cogon and forest
compact, generally crumbly and brittle when dry or at optimung poos, like dpil, molave, and ipil<ipil. Cultivated areas are

moisture ‘content, The solum allox'wvs ol eany benetration S wually planted to corn, upland rice, cassava, jackfruit coconuts,
roots to as deep as.the lower subsoil. Obviously, under favor bananas, and other fruit trees.

able slope condition water could easily percolate through the f ;

golum and at the same time most of the precipitation coul‘ F araon clay (132) —The typical profile characteristics of the
be saved under & good soil cover. But actually a great volumé ties are exhibited by the Faraon clay, as follows:
of rain water is lost as surface run-off due to steep slopes in
rolling areas. To devote these areas to clean culture cropping
would only mean accelerated soil erosion an |
lant food nutrients. [Thi

- i

Charancteristios

ular; soft; very strongly
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are found on the surface as outerops. Separated from
next layer by a smooth and abrupt boundary.

30-45 Subsoil, dark yellowish clay; moderately fine granular; strongl
plastic when wet and cloddy and hard when dry. Separate
by a clear and smooth boundary from the next layer, som
admixtures of weathered limestone rocks are found in t 1]
layer.

46-60 Substratum (upper), yellowish gray; weathered limeston
rocks; soft; and weak coarse granular. This layer is some
times absent. f

60-150 Substratum (lower), grayish white; porous coralline limeston

rocks; soft; and easily breaks,

MISCELLANEOUS LAND TYPES
HYDROSOL

generally under water almost throughout the year are
fipped . as hydrosol areas. These are usually affected by
tnges in the height of sea water and are under halophytic
towth. Hydrosols are found extensive in Barrios Lumbia and
ihangapugan in Uson ; Barrios Daraga and Poblacion in Placer;
irrios Guiom, Malbug, and Nainday in Cawayan ; Barrio Cala-
dlichi in Milagros; Barrio Tagpo in Mandaon; Barrie Lanang
I Aroroy; and, at Mobo proper.

These hydrosols are generally characterized by a brackish
{icous horizon or surface water ranging in depth from 5 to
) centimeters or more depending upon the rise and fall
f the tide. Underneath this aqueous layer is the sub-aqueous
irizon equivalent to horizon “A” in the normal profile. It is
imy, yellowish brown, grayish brown to gray, fine sandy
Ay, silty clay to clay with plenty of undecomposed organic
iitter. The depth ranges from 20 to 70 centimeters. The
Siib-aqueous layer is underlain by the basal horizon or “B”
orizon of ashy gray, slimy, coarse sandy clay from 20 to 60
b more than 150 centimeters depth. The mangrove and nipa
wamps fall under this class of soils.

The hydrosols of the province have an aggregate area of
1,028 hectares or 4.16 per cent of the total soil cover of the
fovince. They have no particular economic value except for
8 (ense vegetation of halophytic trees like bakauan, api-api,
glkal, daluru, tabigue, and alipate as sources of housing
ilerials, firewoods, and tan barks. Nipa palms are also
indant in some hydrosols. They are good sources of thatch-
§ materials. There are also bright prospects for fishpond
ures in extensive hydrosols except in areas without live
ronms to regulate salinity.

In Masbate, Faraon clay covers those strongly rolling
very hilly areas at the southeastern coastal region from Barriol
Domorog to Casabangan in Bugtong Island and the tip of the
southeastern prong. It has an area of 8800 hectares or 2.1f
per cent of the total soil cover of the province.

The surface soil ig generally shallow due to frequent soi
washing. It is almost black, granular, and blocky clay; sticky
and plastic when wet and crumbly, brittle, and slightly com
pact when dry. At average depth, the subsoil is orange g
to brownish clay having the same physical characteristies as
to structure, consistency, porosity, and coarse skeletons af
those of the surface soil. Sometimes the solum has weathered
limestone gravels as concretions. In eroded areas, coralling
limestone boulders appear intermittently or in abundance as
outcrops and which may hamper any farming operation. z.
spite of the presence of these surface outcrops, the area i
being cultivated through the “kaingin” system of cultlvatlo
This practice, however, causes rapid soil depletion.

A better land use program should be adopted in this soil
safeguard further soil losses by devoting it to permanent crops
like coconuts, fruit trees, and forest trees. The slope is criti€
ally too steep for any annual crop cultivation, especially if
places where limestone outcrops are found in abundance. Al
permanent erops to be planted should be provided with a good
cover crop $o as to effectively stop or minimize accelerated
~ #oil erosion and at the same time build-up the soil of thi

~ particular goil type.

- Limestone soils like the Faraon cla.-
[ruit trees, like citrus, bananas, & '
- dition and proper soil

BEACH SAND

The beach sand is generally bordering the coastal flat areas
th are not very extensive and oftentimes fringing the
tline of the province as a narrow soil body. Like the
'med ag coastal indentations.

-ﬁadly good fol

All indentures around the coastal regions of Masbate ‘which
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nature of vegetation and organic accumulation, (3) mine-
hirical, physical, and chemical compogition of the soil material,
lime that climate and vegetation are in action, and (5)
pgraphy and drainage of the land.

I'hese factors on soil forming processes are interdependent
011 one another and each one trying to modify the effective-
i of the other. Thus, the physical process is accomplished
ugh the action of climate and plant and animal forces,
luding man and his activities; the chemical processes, such
hiydrolysis, hydration, oxidation, carbonation, and solution
ompose most of the parent rocks except those which re-
italizes into higher colloidal clay. The biochemical process
ters to the accumulation of organic matter in the soil with
presence of organic life. Thus, we have the soil as the
iiimic end product.

1l the process of goil formation, these interdependent degrees
| variable intensities under a given set of conditions never
= yo the same character of the ultimate product. Climate
' il vegetation are known to be dominant over the relief, parent
iforial, and time. Thus, we have the zonal soils having well
weloped profile characterigtics, The dominance of relief
|l parent material over climate and vegetation gives rise to
intra-zonal soils or those having more or less developed
ifile. And soils having no developed profile characteristics
hor because of lack of time for the active factors to fully
iress themselves or due to extreme conditions of relief and
tent material are known as azonal soils. Because of these
dependence the variabilities of reaction upon one another
at different degrees and conditions have created many
g and types of soils. As a result of these complex
«relationships the soils have been classified into profile
ps badsed on relief, profile development and mode of
ation.
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Figure 16. Nipa mangroves along coastal areas are good sources
of thatching materials,

tion which is not reached by ordinary tide has an accumul
tion of organic matter which supplies food elements f@
coconuts. There are other kinds of vegetation like cogon an
big trees. Dap-dap grows normally in this area. i

The sandy strips are found extensively in Milagros and 1:
southeastern coastal section of Masbate mainland. -

GENESIS AND MORPHOLOGY

The soil is conceived as a matural body engendered frol
a variable mixture of broken and weathered minerals and di
caying organic matter, which covers the earth in a thin layg
and which may supply, when containing the proper amounts ¢ .
air and water, mechanical support and in part sustenance fo undamentally, the soils in the Philippines belong to the
plants. To the soilsmen, it is a natural body occupying th groups known as the red and yellow soils and laterites and
gurface of the earth, composed of mineral and organic mi itic goils of the tropics. Under the soil groups, we have
terials and having distinct characteristic features of its owl of varied profile development and characteristics. Thus,
and a more or less definitely developed surface and subsol F purpoges of systematic classification and correlative study,
horizons. The formation of this upper portion of the earth ¢ different soil series, soil types, and phases are categorically
crust is a natural process in which five interacting factox siped ag follows:
played an essential part; namely, climate, vegetation, reliél g
parent material, and time. And the characterlstlca of
product are pmmarlly dependent on the (1) na '

b W
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2. Soils of the plains:

a. Profile group I
(1) Beach sand

b. Profile group III

(1) Mandawe loam

(2) Macabare clay loam
(3) Panganiran clay
(4) Sorsogon clay loam

3. Soils of the uplands:
a. Profile group VIl

(1)

: | (2)
(3)

(4)

(5)

(6)

(1)

(8)

)

(10)

Ubay clay

Ubay clay, steep phase

Ubay sandy loam
Himayangan sandy clay loam
Batuan eclay

Sevilla clay

Bolinao clay

Cataingan sandy loam
Cataingan clay

Faraon clay

profiles underlain by unconsolidated material.
the beach sand belongs to this group.

In Masbate,

material.

ately dense.

coast.
from alluvial deposits brought down by water from the
rounding uplands. For that matter, all the layers in the
undergone, and the nature of the alluvium deposited..

by the density of surface and subsoil layers.

and correlated first in other place
Geographically they are mogtly foul

Profile group I represents all soils on recent alluvial fanj
flood plains, and other secondary deposits having undevelopei

Profile group III represents all soils on older alluvial plain
alluvial fans or terraces having moderately developed profil
and moderately dense subsoils underlain by unconsolidate
These are generally deep soils in that they are ng
underlain by claypan or hardpan but the subsoils aie modet
All the lowland soils or soils of the plains, excef
the beach sand, are classified under this group. Their occu
rence, however, is only limited to narrow strips indenting ti
All of the soil types are of secondary soils develop

file represent a deposition period, degree of profile developmet
eluviation and illuviation processes have taken place presss
All of the soil types and phases listed above are studi

Cebu and Sorsoga
river banks ar
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Profile group VIII are represented by all the soils on the
pland areas developed on consolidated sedimentary rocks.
hese are soils that have been formed on stratified rocks such
s pandstone, limestone, and shale. The topography is generally
blling to steep. In Masbate, the Ubay, Cataingan, Sevilla,
iylinao, Batuan, and Himayangan soils are good examples of
his profile group. The soils are generally developed in place
tom the weathering of sandstone, shale, and limestone; the first
Wwo being the dominant sedimentary rocks either massive or
iratified.

Among the soils studied under this group, the Cataingan
iries is a recent addition to the long list of upland soils. The
Ihay, Sevilla, and Batuan soils were first studied in the prov-
ice of Bohol; Bolinao soils in Pangaginan ; and the Himayangan
iils in Leyte Province. As correlated in Masbate Province,
ese soils seem to have expressed that they were the products
! similar climate and more or less the same parent materials
yith vegetation, relief, and time as variants.

By geographic positions, the Himayangan soils are presumed
0 be the oldest upland soil in the area; the Bolinao, Sevilla,
and the upper terraces of Ubay and Cataingan soils follow,
while the upland soils in the lower terraces are the youngest.

These different soils developed generally from the sediment-
ary rocks or rocks which have been formed by the deposits of
oge fragments or sediments such as sand, mud, gravel, and
sthers which have been cemented together into solid rocks such
a8 sandstones, shale, and limestone.

Sandstone is composed mainly of sand, either coarse or fine,
smented together into massive or stratified rocks by infiltered
of lime and sometimes silica or iron. The degree of dis-
hitegration of the rocks depend upon the nature and golubility of
ho cementing materials. Poorly cemented or so thinly imbedded
el will disintegrate readily upon exposure to climatic con-

ne. : »

" Shale is consolidated mud, either clay or silt. It may con-
ain lime that acts as cement or just a hardened mud as a
It of the compression by over]ying rocks. It is a non-

onl
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the Panganiran clay, are being planted to permanent crops

These are the parent rocks which give rise to the differel Blte coconuts and fruit trees.
upland soils of Masbate after undergoing various stages « Improper soil management is the cause of the fast deterio-
physical, chemical, and biological processes of soil formatiol fation of soil fertility and low crop yields in the province.
The changes undergone by these parent materials developé Horn, a soil depleting crop, has been planted year after year
into clay soils. They vary in their productivity dependin B the same farm.  Cover cropping and crop rotation are prac-
upon the kind of rocks from which they have developed. Fg Hieally unknown to the farmers. Proper land use and soil
example, soils that have developed from quartz sandstone cor fmanagement practices should be inculcated in the minds of the
taining a good proportion of other minerals are more likely to I farmers at the very start. The change from the old system
fertile. Productive soils are more likely to develop also froj [0 the soil conservation way of farming should be made gradual
highly caleareous clays and shale than from soils without lin ind effective to make them realize its far reaching effects in
and those with a high percentage of rock flour. High sili he future. They should be made to understand also the im-
clay has a greater capacity for holding plant food nutrien hortance of planting cover crops with permanent crops on
than those with relatively low in silica content. : sloping lands to prevent soil erosion and conserve goil fertility

Many productive soils are developed from limestones. Som ind moisture. The farmers should also know the value of

are very hard and are composed almost entirely of calciu green manuring, application of organic matter, and commercial
carbonate or a mixture of calcium carbonate and magnesiu fertilizers.

carbonate as the dolomites. Others are soft, chalky, and col :

tain either a high percentage of sand or clay. These impul WATER CONTROL ON THE LAND

limestones merge into calcareous sandstones and shales. E Conservation of the soil resources require the adoption of
All of these materials are of varied composition, making u sound land use principles and practices of agriculture as a
the bulk of the basic rock from which most of the uplan whole. The attainment of this objective involves a widespread
soils of Masbate have developed. And the final products af e of physical measures of land defense and the adjustment
the soils of Ubay, Cataingan, Sevilla, Hlmayangan Batuatl of certain economic and social forces tending to encourage
Bolinao, and Faraon series. i exploitation of the soil. And out of these soil resources the
] woisture content of the soil oftentimes becomes a limiting
LAND USE AND SOIL MANAGEMENT ; factor in the full utilization of the land. Thus, the water
; : . control on the land becomes significant in the sense that it
The majority of the farmers have already abused their farn deals precisely on all field practices and practical measures
through indiscriminate cultivation and improper utilization ¢ lending to destroy the equilibrium between moisture and plants.
the land. Farms on the hillsides are cultivated to row crop: Hence, conservation of moisture necessary for the agricultural
like rice and corn. Likewise, the “kaingin” method of ecul irops is imperative. Water control on the land categorically
tivation is very rampant along mountainsides and whereve sovers all water problems attendant to the growing of crops
there is forest. This in turn exposes the soil to the erodin _; ceegsfully, such as (1) 5011 washing or erosion, (2) drainage,
power of heavy rainfalls. In most upland soils, like the Ubs and (8) irrigation.

clay, Cataingan clay, Bolinao clay, and Sevilla clay, whicl " Hoil erosion is as old as agriculture. It is an accelerated

according to the proper land use, are suited only for permanet process of soil logs brought about by human interference or
crops on account of their steep relief, are also being plante activities which destroy the equilibrium between soil building
to .clean-cultured crops, like rice and corn. Hillside fa goﬂ removal. Upon the breaking down of our forests and
are also being plowed up and down the slopes. Conto' virgin lands harnessing them in any agricultural pur-

plowing, terracing, and strip cropping a t practiced i
these farms On the other hand

“ A1 Awe ()
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‘wader erosion as a progressive process aggravated by freque 1

cultivation, over grazing, and burning.
The role played by forests and other protective covermg (0}
- the soil cannot be over-emphasized. They break the violencs
g of rain, increase the absorptive capacity of the soil covet
prevent soil erosion, and check the runoff: and conversely
increase the underground seepage. They materially retain
growth and maintain the steady flow of water in the stream
which acted as natural drains and, if properly dammed a

reservoir, for irrigation purposes.

The need of the country for water conservation is necessar
since all agricultural lands depend on rain for their mmstur
supply. This precipitation, which sometimes fluctuates annual:
ly, must be conserved in some way so as to have a steady supply

as in extensive agricultural lands.

cover for water conservation purposes. Out of 407,001 hee
tares of soil cover, only 82,759 hectares and 13,550 hectare
of commercial and non-commercial forests and sSwamps ar

hectares are open and cultivated lands. These figures showed

relatively the need for reforestation program in the area ol
the adoption of measures which would improve the control of
water for agricultural purposes. Actually, the agricultural

, forest balance of 40-60 is very much disturbed and is shorf
i of 74,364 hectares or 18.2 per cent of the timberlands to esta b,
i lish the above equilibrium ideal for any area. Under sucl

conditions, approximately 76.2 per cent of the total area of

Masbate is subject to all types of soil erosion due to the fre
flow of water. Thus, the climate of the province is of thy
third type. Generally, the protective covering of the provinet
is of the “parang” type of vegetatlon dominantly cogon, which
unfortunately cannot hold much of the rain water falling- over
the area.

Field observations show that most of the soils mapped 1t
the province are critically affected by soil erosion, especlal
in some upland soils, like the Ubay, Himayangan, Faraon
Sevilla, and Bolinao soils. The narrow lowland s0i (
beneﬁted or destroyed, dependa o upon the

" i

leposited.

ind stony areas.

of water for better plant growth., The fluctuation of S(}l
moisture is adversely influenced by forest destruction and t @
absence of forests, especially in thinly covered areas as well

The province of Masbate is critically lacking good vegetative

under vegetative cover, respectively. All the rest or 310,692
sition purposes.
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In the lowland areas, usually bordering the stony
iplands, admixtures of sediments and inert materials are de-
bosited over them. Because of this deposition, the productivity
the different soil types is greatly affected. For this reason,
ihere is a necessity of controlling the water.
measures, such as strip cropping, contouring, and terracing,
iy serve well for all upland soils except in steep, mountainous,
Systematic land-use and crop rotation should
e strictly followed in order to increase the fertility by organic
tleposition and water holding capacity of the soil. This will
prevent excessive soil washing during the months of high pre-
vipitation.

Conservation

The absence of forest balance in the area or its total destruc-

tlon creates a modification of the local climate and this ma-
lorially changes or alters the climatic elements in that area,
pema]fly precipitation and temperature.
iny thick vegetative cover is not a guarantee for increasing
lumidity, reducing surface-wind velocity, decreasing evapora-
Hon, and congerving soil moisture due to the fact that such cover
iy not possess that desirable protective covering of a forest.

The presence of

At present, Mashate lacks the necessary forest cover which

tould be the reservoir for water.
nitermittent streams which could hardly be harnessed for irri-
Irrigation is a necessity in the province but
fliic to the absence of a good source, dry farming is resorted
t0, This makes the agriculture of the province uncertain.

Drainage in the area is unquestionably very good. The ex-
‘oss water easily finds its way through the natural open draing,
i 18 generally a rare instance where one could find extensive
willer-logging areas in any place except in the swampy areas,

Instead, there are numerous

PRODUCTIVITY RATINGS OF THE SOILS

OF MASBATE

One of the most promising developments in the field of soil

ment the soil

nee in the classification of the soil-plant relationship is soil

oductivity rating. It expresses the crop adaptabilities, be-

ior, and reactions to certain kinds of soil or soils in terms

I actual values of the produce.

@h prgdu tivity rating of any soil type incidentally helps
AUpp teriatics as found in the




_ i rated at 100 per cent. The percentage values or ratings f 0
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surface soil, (3) reaction, (4) topography, and (5) drainagi
And-.thus makes it possible to compare the capacity to produt
of one soil type with another.” The giving of a productiv‘
rating to a soil is equivalent to appraising the quality of t ¥
goil as to its productive significance in a given area.

There are two methods formulated in obtaining the produl inpared to the standard rating of 100 for each group.

tivity rating of any soil type; namely, the inductive methof The following are the average yields per hectare established

which considers the quality of the soil, available and potenti ® jtandards of 100 per cent. The yields are based on normal
amount of plant food elements, vegetational complexes, climat) il managements—that is without the use of fertilizers:
hazards, and other factors affecting soil conditions; and th j

The combination of the Storie inductive method of rating
ili and the deductive method, assigning a rating to a specific
il representative crop grown on a particular soil, made up
¢ ratings of the different soil types in the province. The
erage yield of the major crops of the province was used and

deductive method, which assigns a rating to the representat Coconut 3,7gg nuts o
yields of the specific crops on a particular soil. Cornntsen oo aain W oo bl cavans (she
Lowland rice 60 cavans
A more or less accepted and unique inductive method Upland ae Sal ek
rating the productivity of a soil is formulated by R. Earl Stor B Canote 8 tons
of the California Agricultural Experiment Station which h Cassava .. e : 15 tons

more or less a general application to all soils.

“Thls method of soil rating, known as the Storie Index,
based on soil characteristics that govern the land’s potenti;
utilization and productive capacity. It is independent of oth g o
physical and economic factors that might determine the desi Bl nle (Sammyall Cumcte
ability of growing certain plants in a given location.” _ ]

Percentage values are assigned to the characteristics of th (R R —— £

soil itself including the soil profile known as A; Factor | e eeos
represents the texture of the surface soil; Factor C is for thi

TABLE 15.—Productivity ratings of the soils of Masbate.

Crop productivity rating index *®

slope and Factor X represents other conditions of the soil S
exclusive of profile, surface texture and the slope; like drainage R

alkali content, nutrient level, erosion, and micro-relief. Th ghnzania ety loamn

most favorable and ideal condition with respect to each facto TR e s

the four factors are multlphed the result bemg the StOI'le inde Tltt: average yield per hectare of the following crops has been established as standards
100

rating for that soil. After the percentage scale is obtalne.

the soil is classified into one of six grades, each grade repre

senting a certain range in the percentage scale.

A better estimate of productivity might be obtained by listi 1}
the various factors affecting the productivity of a given soil
weighing them in each individual case, estimating the produg
tivity in terms of crop yields or a general productivity indes
The Storie Index has an advantage in that it is not based
any one crop, relatively simple and the different factors a
broken down according to detailed classification with the u
of the rating chart.



THE CHEMICAL CHARACTERISTICS OF THE SOILS
OF MASBATE PROVINCE

By EuUseBl0 A, AFAGgA, GLORIA B. QUERIJERO, and

MARTIN V. TIANGCO® !

The identification and classification of soils based mainly
1 morphologic and genetic studies in the field, supplemented
iy chemical investigation conducted in the laboratory, are es-
ential for a better farm management and increased crop
iroduction. These various phases of investigation are neces-
iry in order to plan and formulate efficient soil management
iractices. ; :
The laboratory investigations give the following information:
1) soil reaction, (b) the presence or absence of plant nutrient
slements, (¢) the presence of toxic compounds, and (d) the
ime and fertilizer requirements of the different soil types for
ilifferent crops.

(arbon, hydrogen, oxygen, nitrogen, phosphorug, potagsium,
tilcium, magnesium, and sulfur are the major elements for
they are needed by plants in large amounts for normal growth.
I'he trace or minor elements are boron, iron, copper, manganese,
ine, and molybdenum. They are also essential elements in
trop production although fhey are needed by plants in minute
juantities. Carbon, hydrogen, and oxygen come from the air
while the rest of the elements are derived from the soil. Poorer
quality and lower yield of crops maybe due to a deficiency or
ibsence of one or more of these plant nutrients. Too high
oncentrations of one or more of these elements, especially the
tuce elements, adversely affects the growth of plants. If is
hen necessary to have these elements proportionately present
i accordance with the needs of the crops and the soil. They
st be present also in their available forms, otherwise they
nnot be readily absorbed or utilized by the plants.

© Nilrogen, phosphorus, and potassium are usually present in
dtical or inadequate amounts in agricultural soils because these
ents are removed by crops in considerable amounts. They
ulgo easily depleted from the soil not only by crop removal

in at, Chemintry Seetion, Soil
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but also by leaching, erosion and volatilization as in the cad
of nitrogen. The deficiency of these elements can be correcté
by the application of manures and commercial fertilizers. Ca
cium and magnesium may occasionally be present in insufficiet
amounts. The loss of calcium is greater than that of mal
nesium because the soil colloidal matter carries a much Iar
amount of calcium than magnesium in an exchangeable fox 'l
which is easily leached or carried away by drainage water. A
average lime carries more calcium than magnesium. Howevel
it should not be interpreted that magnesium is not an essenti
constituent of lime. Application of dolomitic limestone correc
the deficiency of these two elements. In severe deficiency k
magnesium, the carbonate, chloride or sulfate or magnesiul
may be applied. Dolomitic limestone does not only supply ca
cium and magnesium needed by plants, but also corrects tl
acidity of the soil. Flower of sulfur or calcium sulfate (g :,}
sum) corrects both sulfur deficiency and alkalinity of the sol
Continuous use of ammonium sulfate makes the soil acidi
Several brands of fertilizers carry some trace elements sufficien
for plant needs. Application of ferrous sulfate and manganes
chloride correct iron and manganese deficiency, respectively.

The soil samples from Masbate Province were first air-dried
and then pulverized with a wooden mallet. The pulverized soil
was then passed through a 20-mesh sieve after which it is
{horoughly mixed. Precautions were observed throughout the
gampling operation to eliminate unnecessary contaminations of
the soil samples.

A Beckman pH meter fitted with a glass electrode was used
for the determination of soil reaction or the hydrogen ion con-
centration of the soil solution. The total nitrogen content of
‘the soil was determined according to the “Methods of Analysis”
of the Association of Official Agricultural Chemists of the
United States.! Ammonia and nitrates were determined by
Bpurway method.? Truog method ® was followed for the deter-
mination of available phosphorus. Peech and English method #
as followed for the determinations of readily available potas-
gium, calcium, magnesium, manganese and iron, uging a Leitz
photo-electric colorimeter which is provided with suitable filters.

INTERPRETATION OF CHEMICAL TESTS

Soil reaction or pH values—The number of hydrogen and
hydroxyl ioms in soil solution determines its pH value. An -
pxcess of hydroxyl ions over the hydrogen ions results in an
ulkaline soil reaction, but when the condition is reversed, that
{5, the hydroxyl ions are exceeded by the hydrogen ions, the
woil reaction is acidic. A neutral solution contains equal number
of hydrogen and hydroxyl ions. The pH scale is from 0 to 14.
A pH value of 7 is neutral. Above pH 7, the soil reaction is
alkaline; below pH 7, it is acidic. As the pH value decreases,
{he number of hydrogen ions increases and as the pH value
Increases, the number of hydroxyl ions increases. Mathema-
tically, the pH value is expressed as the logarithm of the reci-
procal of the hydrogen jon concentration expressed in grams
per liter of solution. A neutral solution, pH value of 7, contains
| % 107 gram ion per liter, A change of one unit of pH value
means a ten-fold change in the hydrogen ion concentration.
Thus, a solution of pH 6 contains 10 times the hydrogen ion
woncentrations of a solution of pH 7. In the same manner, a
Holution of pH 5 has 10 times hydrogen ion concentrations of a

METHODS OF CHEMICAL ANALYSIS

The rapid chemical tests for the available nutrient element
were followed in the analysis of the different soil types @
Masbate Province. The results obtained from these tests |
past experiments showed distincet correlations of crop response
to lime and fertilizers applied in the soil. This is the reaso
why the rapid micro-chemical tests are preferred to the tot:
determinations which are tedious, expensive, and time consu
ing. Nevertheless, total nitrogen was also determined as thi
clement is readily converted into assimilable forms by mic
organisms under a favorable set of conditions. The results
these determinations may serve as an index of the degree
fertility of soils.

The rapid micro-chemical tests are employed successfully '
other countries. These tests are calibrated under Philippi
conditions with actual results of lime and fertilizer experiment
conducted in pots and in the field. For lack of comprehens :
data from local experiments, the results obtained abroad
here cited.

T =
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orosion, and drainage water. On the other hand, soils in regions
with low intensity of rainfall have alkaline soil reaction. By
capillary action, the soil solution rises up to the surface. Water

TABLE 16.—Chemical analysis of the different soil types of Masbate Pr s evaporated, leaving the basic salts behind.

vinee arranged acecording lo decreasing pmductim'ty rating  fol TABLE 17.—The pH vequirements of some economic plants.
lowland ricet .

solution of pH 6 or 100 times the hydrogen ion concentrationg
of a solution of pH 7.

Strongly |Medium | Slightly | Neutral | Slightly |Medium
i acid reactmn alkaline | alkaline

Available constituents in parts per million (p.p.m.) U] FE
6. 7 0 7.1-7.8 | 7.9-8.5

acIl-ii H
P
¥ “ 5.];—6.1 2-6.9
Soil type Value |Total 5 -
{;ﬂ NHa | NOs F K Ca Mg i ghurﬂ 10 E CRGa ARG e il PG S (1 ¥ X X X bY% 0
Shi o iier o) EU T el P Liimito.- ST T, i e e S X X Y (0] o)
A i e D ARG N SRR >4 Bre 5E Y 0 0
Panganiran clay_ - ) 2l 2 10 33 | 182 5000 | 480 | 96 | - N wpea e Y Y X ¥ By —
Mandawe loam___ 0.07 2 10 10 | 205 8900 | 470 ¥ X X X X V5
Cataingan clay . - _ 0,14 10 b 2200 4400 (1220 e X X I 0 O .
Cataingan sandy loam 0.07 10 2 244 300 | trace Ve Y X X e -
I Whaylclayl Feusn it I 0.14 10 6. 181 |" 126 1600 | 700 Y ¥ X X X X
= Sevilla clay ... .. 0.17 2 25 6 | 219 | 13200 {1400 N X X AE Y 0
Ubay sandy loam. 0.11 2 10 5 | 166 1000 | 700 [ 58 | 1oy cane ? .. ___________._ O Y X X X ¥
i Batuan clay______ 0.14 2 | trace 8 | 122 | 16000 |2500 | 41 | SIS cc02 o Y X € (0] (0] (0]
i Macabare clay loam. (.24 2 21 | 160 2600 | 210 | 23 | TN oot potato 2. . .. ______.__._ Y .4 X Y [0} (@]
y Bolinao clay 0.15 2 50 34 | 348 2800 | 210 | 39 | NN oo - ¥ X X X Y v
g Himayangan sandy 0.16 10 10 | 87 | 306 | 3400 | 700 | 71 | NS onnle A X Y [0} 0 0
e Bedehsand it oiai gl e 0.11 10 2 21 | 257 | 22400 [2100 X X X X Y 8]
4 Sorsogon elay loam __________ : 0.21 trace 15 | 144 2600 | 470 ne ¥ X X Y W
9 Ubay clay, steep phase_.-.____| 4,90 |0,15 10 17 | 810 1300 |1400 Q e X oY Y oy
‘ e X X X ¥ ug
— Y X X X Y

! Refer to Productivity rating td'hle 15,

. . g 1 LIIGEND:
‘? & 1 4
What is the soil reaction of your soil? Is it acidic, neutral e

or alkaline? These questlons are often asked by Soil Tech: ‘ Y—reaction at which plants grow fairly well or mnormal.
r nologists to farmers whenever they complain about their poo# O—unfavorabls reaction,

! Based from the soil reactions \_Vhere they are grown with the productivity ratings

& harvests. These questions are important for soil reaction i B e pe e S s e el
5 el llmltlng factor in the behaVIO]." and avallablhty Of plant ni- suitable for the growth of upland rice, variety Imintimw, Rola, N. A, and N. L. Galvez.

» S0 0 e Tiffects of Soil Reaction on the Growth of Upland rice and on its Nitrogen, Caleium,
trlen:t eleI.nentS for pla’nt l':lllt]f'lt].()n. It IS On_e of the O.Uts‘tandln.. i'hosphorus and Iron Content. Philippine Agricultwrists 33: 120-125. 1949,
physiological characteristics of the soil solution. Its importance W Data taken mostly from Weir Wilbert Welr. Soil Seience. Its Principles and Practice.
: =0 o o (g i J, B. Lippincott C. Chicago and Philadelphia, 1936.
e L lcultule has Iong been reco‘gnlzed and emphaSIZEd 1 From Spurway, G. H. Soil reaction (pH) preferences of plants. Mich., Agric. Sta.
The pI value of the surface =oils of Masghate Province range Bl 206. Optimum range piven was pEH. 6.0-7.5:
fl‘om 4, 90 t‘hat Of U'bay clay, Sf:eep phase 'LO s 40 that Of Man A 4 ['rom Areiaga, A. and N L. Galvez, Thel Effect of Soil Reaction on the Gro.\,\fth of
L, Pateal plants and on their Nitrogen, Calcium, and Phosphorus Content, Philippine
i dawe loam as indicated in table 16. Variation of the pH value§ MAgriculturists. 82: 55-50. 1948. Normal growth veported was pH 4.2 to 8.6. Optimum

of the different soil types in the provinece may bhe attributed inge was pHo 5.9-8.6.

to the following factors: (d) Percentage base saturation of the soil—Thig is the

(@) Parent material.—Soils formed from rocks. hlgh in bas:t property of soils to absorb or hold base-former cations in pro-

1 salts are generally alkaline, while soils developed from ac1 portion to its cations exchange capacity. If the percentage
y substances are acidie. : “hage saturation is low, the soil is acidiec. The soil is neutral
. (b) Influence of fertilizers.—The residual effect of ammo_ or alkaline when the percentage base saturation is 90 or above.
3 nium sulfate and flower of sulfur applications in soils is acidie There are also other factors which may cause the variations
This is due to formation of acids which in turn affect base pH values of soils. ‘

removal. Fertilizers such as calcium nitrate, calcium eyanide, Aecording to Pettlnger g chart for goil reaction, the different

sodium nitrate, and basic slag applled in the 5011 render 1: il ty te Province fa clagses; namely,

soil solution alkahne.

,gﬂu
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(d) slight acidity, (e) very slight acidity, and (f) slight alka:
linity. Ubay clay, steep phase and Ubay clay have goil reactlon
of very strong acidity, while Ubay sandy loam and Cataingan
sandy loam fall under the strong acidity class. Sorsogon cla
loam, Himayangan sandy clay loam and Bolinao clay have p g
values ranging from 5.5 to 6.0 falling under the medium acidity
clags. Cataingan clay belongs to the slight acidity class. Ma:
cabare clay, Batuan clay, and Sevilla clay are under the very
slight acidity class. Beach sand and Mandawe loam have a
soil reaction under slight alkalinity class. Panganiran cla{
has neutral soil reaction. ;

Different crops have different pH value preference and dif .
ferent tolerance limits. Rice, pineapple, and tobacco grow mos.
favorably in medium acid soils, pH 5.5 to 6.1. Their estimated
pH tolerance limit is 4.8 to 6.9. Citrus, sugar cane, and alfalfa
grow well in slightly acid to slightly alkaline soils; pH 6.2 to

pH preferences, have lower crop productivity ratings for the
same crop. Hence, soil reaction is not the only bagsis for normal
‘plant growth but also climate, soil type, availability of plant
nutrients, presence of toxic substances, varietal characteristics
of plants, purity of seeds, insects, pests and diseases, and
farming practices must be considered.

The presence of available plant elements in soils depends on
the soil reaction. Most of the nutrient elements are generally
available at pH 6.5. Agricultural soils have pH range from
3 to 10. The general trend of the relationship of soil reaction
to availability of plant food elements is shown in figure 17.
This is a modified version of Pettinger’s chart by Truog.® The
chart is reproduced here with Truog’s accompanying explana-
tion,

n0pH 45 50 55 60 &5 7.0 .5 # 8.0 8.5 QO 95  phip

e i Yer Ver v Do
7.8. These crops have a pH tolerance limit from 5.5 to 8.5 Exirgns ;r:.rgfﬁ , Hreny Yedim | Sl gz‘.?ﬂ .s'utha!kalrmly amfl;ff;l _Sfmbnjngmd,- ?:’Hﬂ
Tomato and corn can tolerate a wider range; pH 4.8 to 8.15, T P
. . - . BN i i i ', 3 H i S TITT -
Optimum growth of these crops can be obtained in slightly ' it l-""?""‘“'f e
acid to neutral soils; pH 6.2 to 7. ; if“ ]H =P e T T T RS Rns T T T T T
Table 17 shows the pH requirements of some of the economie Mt \,m;s .”’_ e AT
: 4 i it [T R T TR *W.u..ll'-;.mlrm.min.lﬂ.,,,m|;,;..g,,
plants, As far as soil reaction is concerned, the different soil R u'.. | e WSS S 11814 1411311
i . . ¢ X RS S D [N RN 'Il,;: ™ TTTT |' RLITHES (Hil
types are suited for the followmg Crops: Bolinao clay, Hlma ”' ”I E ” ’i b B ni i 'I! 5””;’“ i Ir“”l'””“Hl”:(:?llm””hl'lil E:Ia'nu
yangan sandy clay loam are best suited for rice, pineapple, a s\ e S T .me;umi,'iillf_{.iij’iH}”.-’.‘n{’i {l;i.;: .,..,..,.JTT. ” i
1108 CONCENTRA ! AL KALINITY
tobacco. These crops may grow fairly well in Ubay clay, steep (T Hﬁlﬁf HWI E F SHC10N CONCENTRATION
phase; Macabare clay loam; Batuan clay; Ubay sandy loam e ERH U Eianian

Ubay clay; Cataingan sandy loam and Cataingan clay. Panga
niran clay, Mandawe loam, Cataingan clay, Sevilla clay, Batuan
clay and Macabare clay loam are suited for citrus, sugar cane,
and alfalfa. Bolinao clay, Himayangan sandy clay loam, Sor
sogon clay loam have soil reactions wherein citrus, sugar cane,
and alfalfa may thrive fairly well. Tomato and corn STOW
best in Panganiran clay, Cataingan clay, Sevilla clay, Batuan
clay and Macabare clay loam. Tomato and corn may also Srow
fairly well in Mandawe loam, Cataingan sandy loam, Ubay
elay, Ubay sandy loam, Bolinao clay, Himayangan sandy cIa
loam, Sorsogon clay loam and Ubay clay, steep phase.

Referring to tables 15 and 16, Panganiran clay and Mandawé
loam have pH values above the pH requirements or toleranae
limits :for rice, yet their productivity ratings are 90 and 80
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Figure 17. Chart showing general trend of relation of reaction to availability
of plant nutrients

“The influence of reaction on the availability of each nutrient
element is expressed by the width of the band (the wider the
band, the more favorable the influence) carrying the name of
the respective element, Thus, for the maintenance of a satis-

factory supply of available nitrogen for example, a reactmn or
gf 6 to B 1‘ , . This d
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that if the reaction of a goil falls in this range a satisfactory
supply of available nitrogen is assured. All it means is that
as far as reaction is concerned, the conditions are favorable
for a satigfactory supply of this element in available form.
Also, the narrowed band for nitrogen at pH 5 does not neces
sarily mean that a deficiency of this element will prevail at
that pH; moreover, certain crops having a low requlrement
may be fully satisfied with a low supply.”

Organic matter—Dead bodies and residues of plants deposited
on or within the soil form the soil organic matter. It includes
carcasses of animals, insects, worms, roots, stems, fruits and
leaves, live and dead bacteria, protozoa and fungi, and excreta
of animals and micro-organisms. This soil organic matter
undergoes gradual decomposition, the rate depending on tem-
perature, amount of moisture, aeration, drainage, availability
of nutrients for bacterial consumption, goil reaction, kinds of
organic matter, and the number and kinds of bacteria present,
Some of the products of this process are water, carbon dioxide,
free nitrogen, ammonia, methane, mineral salts, carbohydrates,
proteins, fats, resins and waxes. The mixture of these dif-
ferent substances in the soil as a result of organic matter:
decomposition constitutes humus. Humus is a dark-colored,
homogeneous and amorphous substance. It is colloidal in na-
ture with a large number of negative charges and composed
mainly of carbon, hydrogen, oxygen, nitrogen, sulfur and
phosphorus. Humus can be mineralized and its mineral planf
nutrient contents in their available forms are liberated during
mineralization. Some of these nutrients liberated by the mine-
ralization process and the weathering of minerals in the earth
crust find their way in the drainage water, while the rest ig
absorbed by plants, thus preventing their complete loss into
the ocean. As the plants decomposed and mineralized, nutrients
in their available forms are liberated again for plant nutr1t1on.
Organic matter, therefore, functions also as storage for plant:
nutrients for the succeeding growing plants. Soil structure,
water holding capacity, color and consistency are modified" by
humus. It also improves aeration and draindge ; minimizes soil
erosion; acts as cementing agent of soil particles, especially:
in light soils; and provides nutrients and homes for the SOI
micro-organisms. Humus influences also the availability of
phosphorus. Humic acids and other organic acids formed
during the decomposition of organic matter unite more rea

- alization, however, is not always the case.
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with iron and aluminum than phosphorus with aluminum or
iron to form insoluble aluminum or iron phosphate. This
selective affinity or combination of organic matter with iron
and aluminum sets free phosphorus into its available form.

Soils with a high content of humus are generally more
productive than soils having low organic matter. This gener-
Productivity of
goils with a low content of humus can be high only it does not
last so long as that of soils rich in organic matter.

A relationship exists between the amount of organic carbon
and total nitrogen contents in soils. The nitrogen analysis
may, therefore, be taken as an approximate index of the amount
of organic matter. A low percentage of nitrogen and a high
percentage of carbon indicates that the C : N ratio is wide.
On the other hand, a high percentage of nitrogen and a low
percentage of carbon will indicate a narrow C : N ratio.

Fresh plant materials that are commonly added to soils have
C : N ratio from about 80 : 1 in mature straw and 12 to 20 : 1
in leguminous green-manure crops.! In any case, those ratios
will narrow down to about 10 : 1. A normal agricultural soil
is supposed to have a certain amount of carbon in proportion
to nitrogen. This proportion is 10 : 1. When this normal
ratio becomes wider, there is a relatively smaller amount of
available nitrogen. When this condition ariges, it is high time
to turn in green manures or apply farm manures or nitrogenous
organic or commercial fertilizers.

Ammonia and nitrates.—Nitrogen makes up 2 to 4 per cent
of the average dry weight of plants. Numerous compoundg
found in plant tissues contain nitrogen. Being regarded ag
the most important factor in growth and reproduction, its
deficiency in soils results in stunted growth and yvellowing of
the leaves of plants. An excessive supply of nitrogen on the
other hand may cause the following adverse effects: (a) luxu-
riant growth, (D) susceptibility to plant diseases, (¢) lodging

in grain crops, like rice and corn, (d) lowering of the purity
. of cane juice in sugar cane, and (¢) decreased in tensile strength

of fiber plants, as in abaca and ramie.

The sources of nitrogen in cultivated soils are green and
furm manures, crop regidues, animal carcasses, and commercial
fartﬂig@gg; Specific soil mi CrosC ns convert the nitrogen




- calls for fertilization with nitrogenous fertilizers to insure
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contained in nitrogenous organic matter into its available form,
This conversion is called “nitrogen cycle” accomplished in three
stages; namely, (a¢) ammonification—ammonia, formation, (b)
nitrification—oxidation of ammonia to nitrites and finally to
nitrates, and (¢) denitrification—reduction of nitrates to m-
trites, ammonia, and finally to elemental nitrogen. Nitrates are
formed under favorable conditions, such as good aeration
optimum temperature of 80—90° F, pr oper amount of mmsture-
presence of proper micro-organisms and balanced nutrient
elements needed for optimum bacterial activities. Under favoxu
able conditions, however, ammonia and nitrites prevail in the
soil. Excessive nitrites are toxic to plants. Nitrogen in
nitrate form is normally assimilated by plants; but rice, corn,
and other members of the grass family absorb it in the am-
monium form as well. These two forms are water soluble and
they are leachable and easily lost in drainage or run-off water.
The ammonium form may be fixed by the clay particles and
released only when needed by the plants, while the nitrite form
cannot be fixed in the same manner. For this reason, the
nitrate form is more leachable and easier to be lost in the
drainage water than the ammonium form. i

The surface soils of Philippine cultivated lands have been
analyzed for their total nitrogen content. The average result
was 0.14 per cent. Mandawe loam, Cataingan sandy loam, and
Beach sand contain nitrogen below the average. Soils analyzing
2 to 5 p.p.m. of ammonia and nitrates are considered low; 10 to
25 p.p.m. as medium or normal supply and 100 p.p.m.. or more :
a8 very high or excessive. Table 16 indicates that all the goil -
types of Masbate contain low to medium amount of avaﬂabie

- Ammonia and nitrates. The low nitrogen content of these soils:

organisms; and that the field is not fertilized with nitrate-
carrier fertilizers.

Phosphorus.—Phosphorus is extremely essential in any form
of life. In plants, phosphorus is indispensable as nitrogen
itself. It is an important constituent of the protoplasm, espe-
‘clally the cell nucleus. Higher concentration of phosphorus is
found in young and growing parts of plants, such as seedlings,
buds, and root-tips than in any other parts of the plant. In
the absence or deficiency of phosphorus the plants manifest
#tunted growth as the cells cease to grow and multiply.

Phosphorus, like nitrogen, is also associated with plant growth
and reproduction. It promotes root, fruit, and seed develop-
‘ment; hastens maturity and counteracts luxuriant growth due
to excess nitrogen. In phosphorus shortage, there is no distinct
thange in color of the leaves as in the case of nitrogen defi-
ciency. Darker and duller green leaves of most plants seem
1o indicate deficiency of phosphorus. In ecitrus and other fruit
trees, their root systems and trunks fail to develop normally.
Formation of fruits, seeds and emergence of corn silk are
delayed. The other effects of phosphorus deficiency are: in-
creased acidity of fruits, poorer quality of sugar cane juice,
and reduced starch formation in root crops.

The availability of phosphorus for plant growth varies ac-
cording to climate and soil. In conditions like those existing
in Wisconsin, U. S. A., Truog® found out that the minimum
limit for available phosphorus should be 37.5 p.p.m. for good
and clayey soils and 25 p.p.m. for sandy soils, He also stated
that for certain sections of southern United States where the
climate permits a longer growing period than in the northern
part, 10 to 15 p.p.m. of readily available phosphorus might be
sufficient for a good crop of corn. Basing on data of several
Philippine soil types, Marfori, on the other hand, found out that
40 to 40 p.p.m. of readily available phosphorus as determined
by Truog method seems to be the normal requirements for rice
Cand other grain crops. g

Table 16 shows that Panganiran clay, Ubay clay, Bolinao
clay, and Himayangan sandy clay loam contain a sufficient
#upply of available phosphorus i’or optlrnum crop production.

The rest of ‘tha ma;; w;eg; low the phesphorus

higher yields, especially for leafy vegetables, pineapples and
sugar cane.

Low analysis of ammonia and nitrates in soils are due to:
(@) deficiency in organic matter, (b) lack of nitrogenous fer-
tilizers, (¢) high in organic matter content but slow rate of
ammonification and nitrification processes and (d) leaching,
soil erosion, and crop removal. Low test for ammonia may
mean that it is used up by plants as fast as it is formed ; that
it is fixed in the base exchange complex or that 11: is converted
into nitrate form. Low analys:s for nitrate may |
mtrlﬁcatlon is slow, that it i
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requirement for normal plant growth. The deficiency can be
corrected by applying phosphatic fertilizer usually superpho

Potassmm —The third important nutrient needed in largt
amount by growing plants is potassium. It is an essenti "
element to plant nutrition. Unlike nitrogen and phosphorus
potassium is not a constituent of the plant protoplasm or the
plant structure. It is indispensable in the production of sugag
starch, fat, and proteins in plants; yet these synthesized prod
ucts do not contaln appreciable amounts of potassium. Highe
concentration of this element is found in the leaves, stems
barks, tops, buds, blossoms, and fruits. It gives firmness, well
developed fruits of citrus, pineapple, tomatoes and banana
Millar and Turk * state that it increases plumpness in graing:
strengthens stalks and stems of plants; and improves the
burning quality, texture, and elasticity of tobacco leaves. De
ficiency in potassium causes yellowing or reddish-brown dis
coloration of the leaves, spreading from the tips and margin;
toward the center, irregular necrotic spots on the leaves, under:
sizing and deformation of leaves, flowers, pods, fruits and
lowering of plant resistance to pest and disease§
weakening of stalks and stems and wilting due to excessive
transpiration, especially during dry seagon.

In a eritical study of the fertilizer requirements of lowlane
rice on some Philippine soil types Marfori,? et al. found out thaf
where the soil is highly deficient in available potassmm small
application of potassic fertilizers generally will not give imme
diate significant increase in crop yield because of the fixatiol
of the added potassium in the base exchange complex of th
However, large initial application of potassic fertilize
on such a soil will satisfy or saturate its potassium-fixing
capacity and leave enough readily available potassium for th
immediate needs of plants, insuring higher crop yields. It Wil
also found out that on Buenavista silt loam and Maligaya :'»_
loam with available potassium contents of 9 p.p.m. and 50 p.p.m
respectively, large applications of potassic fertilizer gave stati;
tically significant increases in crop yields, using Guinangan
rice as the plant indicator. On Marikina clay loam and Sa

*Millar, C. E. and L. M. Turk “Fundamental of Soil Secience, John Wilk
and Sons, Inc., New York 1943,
2 Marfon et al A critical study of fanf
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Manuel silt loam which contain 182 p.p.m. and 161 p.p.m.,
respectively, of available potassium, repeated large applications
of potassic fertilizers did not give at all any statistically sig-
nificant increase in yield, using again Guinangang rice as the
crop indicator. Experiments on potash fertilization on sugar
cane in various haciendas at Victorias, Negros Occidental by
Locsin,* reported that soils containing 85 p.p.m. or less of
available potassium as determined by Peech and English
methods, gave positive crop response to potash applications
while soils containing 151 p.p.m. or more of available potassium
gave negative crop response. According to Bray,? for most
Illinois or Corn Belt Soils, corn or clover will not respond to
potassium fertilization when the available soil potassium is
160 p.p.m. or more.

According to Interpretation of Chemical Analysis by Marfori,
the supply of 100 to 150 p.p.m. of available potassium in soils
s determined by Peech and English methods, seems to be suf-
ficient amount for most crops. All the different soil types of
Masbate contain adequate supply of nutrient element. How-
ever, Ubay clay, Ubay sandy loam, Batuan clay, Macabare clay
loam, and Sorsogon clay require potassic fertilization for the
maintenance of their potassium content.

Calcium.—Calcium affects the goil physically, chemically and
biologically. In heavy soils or clay soils, the particles are closely
associated to each other so that water and air movements are
hindered. The addition of lime in acid soils encourages satis-
factory crumb structure and greatly improves aeration and
(rainage. Calcium not only corrects soil acidity and toxicity
ol iron, aluminum and manganese because they are converted
10 inert compounds as their solubility decreases markedly, but
dlgo increases the availability of the natural and added phos-
phorus. It affects the availability of the other plant nutrients.
At pH 6.5 most nutrient elements are rendered available.
ilcium counteracts toxicity of the other elements, especially
ron. Calcium stimulates enzymic processes, such as organic
matter decomposition, nitrification, sulfofication, and humifica-
on, | It promotes favorable conditions for normal growth and
netioning of symbiotic and non-symbiotic fixing bacteria.

loﬂ WPB& B AL

-
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Calcium is one of the major plant nutrients. Low availa ] TaBLE 18.—Lime and fertilizer requirements of the different soil types of
calcium in acid soils causes low yields, especially for crops the Masbate -Province.
need a good supply of this nutrient element. Most garde

. . % i Agricultural | Ammonium Super- Mouriate
crops and legumes require a good supply of calcium while grai Soilitepe lime : phosohate | of potsshy
. o F2Us, (]
crops and grasses generally use smaller amounts. . Excessi Ton/Ha. | Kg./Ha. Kg./Ha.
amounts of calcium are injurious to crops that require mediun For lowland rice

to strongly acid soils for their growth. : Panganirap clay

Liming affects plant composition. It increased the calm ! ﬁﬁi}ﬂﬁﬁﬁﬁlﬁy i
content of cabbage leaves from 4.42 per cent to as much & L
7.53 per cent. Yield of tomatoes and their vitamin C conten B e
were increased and protein content of corn grains indicate plcabapil o o
an increase of 40 per cent. These various effects. on plan Sorsogon clay loam ...

compogition were reported by Smith and Hester.! Increas
yield of upland rice in the experiment performed by Madam‘ § inesnianiclon

and Hernandez > was due to lime application. ! SR e B
A great number of the different soil types from variol R
regions in the Philippines have been analyzed for their availab ey
calcium content. IHigh productivity ratings are found in s fulacabne oy jodn
types analyzing 2,000 to 6,000 p.p.m. of available calciu flimay g ety eV,
Table 16 shows that four of the soil types of Masbate ai
below the available calcium sufficiency. They are Cataing B oo te oL ay
sandy loam; Ubay clay; Ubay sandy loam; and Ubay clay, stee R e e
phase. These soil types require liming, especially for sucl e
“high-lime” crops as sugar cane, alfalfa, and other legumes. M e
Calcium is rather immobile in the plant sap. Therefore, iff el e
deficiency symptoms appear first in the terminal buds, plan RS e
tops and root tips and then to the older portions of the plan el e e

Ubay clay, steep phase

Distortion of new leaves, stunted growth of the growing poin
yvellowing and drying of leaf marging and between veins are

Panganiran clay

some deficiency symptoms for caleium. Mandaswe loam -
Cataingan clay. - -
Magnesium.—Magnesium ig an egsential nutrient element. [ Cataingan sandy loam
. 3 Ubay clay
is a constituent of chlorophyll molecule; the green pigmentatior Hovilla clay
G A ; ' Ubay sandy loam.
of plants. Its absence or deficiency in plant leaves adversel Hatuan clay
Micabare clay loam -
affects photosynthesis, a natural process by which plants manu olinao clay
Iimuyangan sandy clay loam
facture starch and sugar. Horsogon clay loam 200

Soil types analyzing 600 to 1,700 p.p.m. of available

nesium are rated -high in crop productivity. However, fol cartain species of citrus (Pummelo or Citrus maxime Brumn.

Merr.) deficiency had been observed in soils that contained even

: _ :
! Smith, G. F. and A. B. Hester. Calcium content of soils and fertilizent 9«9 muﬂh as 950 p.p.m. of available magnesmm. Camp et al.
in relation to composition and nutritive value of p]antﬂ. Soil Seience T Y C
117-128 (1948). ' Hymploms
* Madamba, A, L. and C. C. Hernandez. ~ The effeat on and al
on - the yxeld of upla.nd r:ce grown on i |
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at the Citrus Experiment Station in Florida, U. 8. A., found ou

that magnesium shortage resulted in reduction of crop yield

size of fruits and in the sugar and vitamin C content of th

juice. Table 16 shows that the range of available magnesiumn

content of the different soil types of Masbate is from trace

that of Cataingan sandy loam; to 2,500 p.p.m., that of Batuat

clay. Cataingan clay; Ubay clay; Sevilla clay; Ubay sand)
loam; Batuan clay; Himayangan sandy clay loam: Beach sand
and Ubay clay, steep phase fall within the available magnesiun
sufficiency. The rest of the soil types are deficient in availabl
magnesium. Application of magnesium carbonate, magnesiun
sulfate or dolomitic limestone corrects the maghesium deficiency

Yellowmg or reddening of the tips and margins of leavel

spreading to areas between the leaf veins, espemally to lowel
or older leaves, premature defoliation of the plant, purplish-ret

with green veins of cotton leaves, chlorosis of tobacco knowi
as “sand drown” and stripped leaves of corn with green vein

and yellow areas between veins are symptoms of magnesiun

shortage. In legume crops, chlorotic leaves are apparen
indications of low supply of available magnesium in soils.

Manganese—Manganese is generally present in very smal

amounts in agricultural soils—Iless than 0.1 per cent or 1,00
p.p.m. Nevertheless, the plant requirements for this nutrien
are so minute that they are usually satisfied. Alkaline soils
especially those soils which are heavily limed or calcareoul
soils, are deficient in manganese. The manganese contents o
the following crops as reported in literature are: cabbage leave
34 p.p.m.; radish roots, 29 p.p.m.; rice grains, 23 ppm
tomato fruits, 46 p.p.m.

Dwarfness of plants, chlorotic and spotted leaves, especlal
in tomato, bean and tobacco, are manganese deficiency Symp
toms. Checkered with yellow dead spots or light green co]
between the veins of leaves may be caused by manganes
deficiency. :

Philippine soil types which were rated high or at least mediug

in crop productivity contain available manganese, varying
from 15 to 25 p.p.m. The results of the analysis of the

ferent soil types of Masbate for available manganese are in

cated in table 16, ranging from 9 p.p.m,, tha of beach ga

to 98 p.p.m. that of Sorsogon clay loam,
in available Jisigancee.
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Iron.—The plant requirement for iron is relatively small

ranging from 2 to 30 p.p.m. of available iron. It is mostly

available in acid soils as it is soluble in this soil reaction. On
the other hand, its availability decreases in neutral and alkaline
#oils as it is precipitated as hydroxide of iron. In the presence
of phosphorus, it may be precipitated as iron phosphate both in
acid and alkaline soils. TUnder this condition, both the iron
and phosphorus are rendered unavailable. Availability of iren
is greater in anaerobic than in an aerobic condition due to the
reduction of the ferric to ferrous salt. The second form is
more soluble than the former.

Iron deficiency causes loss of green color (chlorosis) of the
leaves, especially the young leaves. However, areas along the
principal veins remain green. Application of ferrous sulfate
corrects iron shortage in soils. Cataingan sandy loam; Ubay
sandy loam; Himayangan sandy clay loam; Sorsogon clay loam;
and Ubay clay, steep phase contain available iron within the

range of sufficiency. The rest of the soil types fall below the

iron range of adequacy.

LIME AND FERTILIZER REQUIREMENTS

What is lime? And what is a fertilizer? From the stand-
point of agriculture, agricultural lime is calcium carbonate or
limestone pulverized to 20-mesh and about 50 per cent to pass
100 mesh. It is the most common liming material, although
its neutralizing power is lower than its oxides and hydroxides
forms. Pure calcium oxide and magnesium oxide neutralize
1.78 and 2.5, respectively, as much as the same weight of pure
calcinm carbonate. Calcium hydroxide, magnesium hydroxide,
dlolomite, and magnesium carbonate have also higher neutraliz-
ing power than calcium carbonate. However, agricultural lime
ig gtill preferable than the other liming materials mentioned
above. The reasons are: (a) cheapest -and most available
among the liming materials, (D) less drastic change in goil
reaction, hence no deleterious effects to plant growth, (¢) the
case with which it can be evenly spread and uniformly incor-
porated in the soil, and (d) absence of adverse caustic action
on human gkin and also on plant leaves.

Tertilizer, on the other hand, is any material which when

) the goil, supplement its ingufficient available nutrient
_ eonstitute
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#ubjected to a higher intensity of rainfall. This is also true
in soils where intensive farming and heavy application of nitro-
genous fertilizers as ammonium sulfate are practiced. The
tesidual effect of excessive application of nitrogenous fertilizers
18 acidity of the soil. For lime maintenance in the soil, liming
18 necessary for every five years.

The different soil types of Masbate have been analyzed for
their chemical properties. The results obtained are tabulated
‘in table 16 from which the lime and fertilizer requirements
for lowland rice, upland rice, coconut, and corn are based.
Cataingan sandy loam, Ubay clay, Ubay sandy loam and Ubay
clay, steep phase analyze low in available calcium and in their
pH values which are below the specific soil reaction requirement
or pH preference for most economic crops. These soils having
low available calcium and low pH values, need lime application
ranging from 1 to 4.25 tons per hectare for lowland rice and
coconuts, and from 2 to 8.5 tons for upland rice and corn. The
rest of the soil types have sufficient available calcium and thus,
their lime requirements are satisfied.

The nitrogen, phosphorus, and potassium requirements per
hectare of lowland and upland rice for each soil type deficient
in these nutrient elements are the same ranging from 100 to
200 kg. ammonium sulfate (20% N), 50 to 300 kg. superphos-
phate (20% P.0;), and 50 kg. muriate of potash (60% K,0).
The same amounts of superphosphate and muriate of potash
are needed for corn and coconuts except for Ubay clay and
Macabare clay loam. Both require 100 kg. of muriate of potash.
With the exception of Bolinao clay, all the goil types need equal
amounts of ammonium sulfate for corn and coconuts ranging
from 100 to 300 kg. per hectare.

One of the factors for efficient use of fertilizers is time and
mode of application. Broadcasting and localized placement are
the two general methods of applications of fertilizers. A com-
bination of broadcasting and localized placement may be used.

Broadeasting method is simply the spreading of the fertilizer
. material over the soil area to be fertilized. This is accom-
* plished either by the use of machines or by hand. Hand
broadeasting method is the most commonly employed in the
Philippines in upland and lowland rice fertilization, whereas
eaders are resorted to by farmers abroad. The

3 7 : an he

ture’s reserves. Organic manures are as important as »-
tilizers for soil fertility depends not only on the total amount
of available nutrients in the soil. Each functions differently
in crop production so that one cannot replace the other. ?i;
ganic manure is a source of micro-organisms; major and trac
elements. It serves also as a soil conditioner and moisture and
temperature stabilizer. : ‘
Arable soils are generally deficient in the essential nutrie f?
elements mecessary for increased production, They are alse
acidic in reaction. Crop removal, erosion, leaching and volatili
zation, especially in the case of nitrogen, are contributory
factors. The lost nutrients, therefore, must be replenished tg
maintain maximum production by the application of lime, com
mercial fertilizers, composts and farm manures. Green manur-
ing supplies not only organic matter but also plant nutrients
when mineralized.
The amount of lime and fertilizers to be applied in the soil
depends on the balanced nutrient requirements of the crops.
All the nutrients, whether they are needed in large or small
amounts are very essential to plant growth. If anyone of thege
elements is inadequately present or absent, stunted growth ig
remarkably noticeable. The normal growth of plants is alwéy
restricted by the element which is unavailable or inadequa a
in amount in relation to the total requirements of the plants.
This condition is referred to as “The Law of the Minimum.”
Soil types, climate, organic matter, crops, and time and mode
of placement determine also the quantity of lime and fertilizers
to be applied. Lime requirement of soils is the amount o
lime to be added into the soil to bring the pH value to about
6.5, a soil reaction most favorable for most economic Crops.
Soil types of the same pH value may vary in their lime require-
ments because of their varying buffering capacity, a distinct
registance to a change in the pH value, either acidity or alka-
linity in the soil. Clayey soils with a high content of organie:
matter have a higher buffering capacity than light soils with
a low organic matter content. A drastic change of pH in the
soils is injurious to plants. The lime requirement of soils ig
not only based from their pH value but also from their available
calcium content. 3
Frequent liming and lesser amount of lime in each application
are more preferable for sandy soils than for clayey soilg Fre%;
quent and heavier application of lime are necessary s

| e
s i

'
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may be leached or washed away by surface waters or blown

away by the wind. The other portion may be placed out of tha and clay, that composed the soil. Soil is made up of weathered
feeding areas of the plants rootlets and some may be fixed by rock materials which range in size from 2.00 mm., the largest
We oot diameter, to the very minute size that can be seen by the naked

Localized placement method, on the other hand, is the appli eye.. Particles larger than 2.00 mm. are referred to as coarse
cation of fertilizer material in bands along the row or around skeletons and depending upon their sizes are classed as gravels,
the areas close to the seeds or plants. Drilling, ring or trench pebbles, cobblestones, and boulders while the finest of clays
perforation and foliar methods are also examples of localized which can exist in suspension for a long time is called colloids.
placement method. Localized placement method is used exten Depending upon the amount of sand, silt, and clay formation

sively by the Filipino farmers in the fertilization of sugar cane which make up the soil, the class names can be determined.

Favorable results were also obtained for other row crops like The mineral particles less than 2.00 mm. in diameter are as
corn by the localized placement method. It enhances greater follows :
utilization of the fertilizer nutrients by the plants mainly be- Sands.—Soil material that contains 85 per cent or more of
cause they are placed within the feeding zone and they are less sand; percentage of silt plus 114 times the percentage of clay,
subjected to fixation by the soil particles. In orchard fertiliza- shall not exceed 15.
tion, one-half of the required fertilizers should be applied af Coarse sand: 25 per cent or more very coarse and coarse
plow depth and the other half within the subsoil due to the sand, and less than 50 per cent any other one grade of
deeper penetration of their roots. In fruit trees, like c1tru ~ sand.
and coconuts, the fertilizer and lime area is along the newly Sand: 25 per cent or more very coarse, coarse, and me-
developed roots indicated by the imaginary drip-line of th - dium sand, and less than 50 per cent fine or very fine sand.
crown of the trees. Fine sand: 50 per cent or more fine sand or less than
The time of application is as important as the other factor 25 per cent very coarse, coarse, and medium sand and less
for proper and efficient use of fertilizers. The application may. than 50 per cent very fine sand.
be done before planting, at planting time, and after planting, . Very fine sand: 50 per cent or more very fine sand.
depending upon the solubility of the fertilizers and the crops Loamy sands.—Soil material that contains at the upper limit
to be fertilized. 85 to 90 per cent sand, and the percentage of silt plus 115 times
Lime may be applied in the same way fertilizers are applied the percentage of clay is not less than 15; at the lower limit,
under the same favorable conditions. It is usually applied af it 'contains not less than-70 to 85 per cent sand, and the per-
least one month before planting. When the '‘recommended centage of silt plus twice the percentage of clay does not
amount of lime is relatively high, split applications rather tha exceed 30.
one heavy application are preferable. Overliming of certain Loamy coarse sand: 25 per cent or more very coarse and
spots of the area may be prevented. A change of more than coarse sand, and less than 50 per cent any other one grade
one unit of pH in one application is injurious to plants and of sand.
bacteria as well. Clayey soils with a high content of organie : Loamy sand: 25 per cent or more very coarse, coarse,
matter can tolerate heavier lime application more than light and medium sand, and less than 50 per cent fine or very
soils with low organic matter content because the former ha P fine =and.

a higher buffering capacity than the latter. - ~ Loamy fine sand: 50 per cent or more fine sand or less

‘ than 25 pe i 5
SOIL TEXTURE AND MECHANICAL ANALYSIS i ;f;:r Yorid 523§5%n20ﬁ§f]ed and medium sand and
OF MASBATE SOILS :

Loamy very ﬂne Eand 50 per cent or more very fine
o heg 7 iy ISR .r_. ¥ 4

Mechanical analysis has for its purpose the determination
of the compogition of the different soil geparates, s&h

Heos A ‘I_‘I““, ;



. nC fsaml b s o il R 0.25—0.10
of clay exceeds 30 and 52 per cent or more sand ,t or leszgt_‘ S R e i i
7 per cent clay, less than 50 per cent silt, and between 43 D¢ Sile :

................................................................... 0.05—0.002

eent: andAbBiper cant imandy ST S TG i SO . Clay A T below  0.002

se an
: loam: 25 per cent or more very coar ! i ! :
C;Ztrzgnsg?ﬁ% less than 50 per cent any other one gradi TABLE 10.—Mechanical analysis of Masbate soils*
coa : )

of sand.

Sandy loam: 30 per cent or more very coarse, coa : : Soil type el e
i 25 per cent very coarg
and medium sand, but less than P o e sl
sand, and less than 30 per cent very fine or fine A Thay oy : o2l e
Fi;me sandy loam: 30 per cent or more fine sand and "sﬁﬁﬁﬂiafi‘;’;n oy o T 24| 450
than 30 per cent very fine sand or between 15 and 30 pe %?Egéugﬁ:yuay g%’;; 6.0
cent very coarse, coarse, and medium sand. L S50 Catat o 245;23 il
Very fine sandy loam: 30 per cent or more very ﬁ SR ends loam 2| 1
sand or more than 40 per cent fine and very fine sand, 4 P P uane
least half of which is very fine sand and less than 15 pé - . : . :
cent very coarse, coarse, and medium sand. ! Analyzed by Miss Dolores Dimalanta of the Soil Research Laboratory, Bureau of Soils.
: i i er cent clay, 2
Loam.—Soil material that contains 7 to 27 p - "4 FIELD DETERMINATION OF SOIL TEXTURAL CLASS
to 50 per cent silt and less than 52 per cent sand. ] iy : R 3
Silt loam.—Soil material that contains 50 per cent Or Iy The determination of the soil class is still made in the field
silt and 12 to 27 per cent clay or 50 to 80 per cent silt an mainly by feeling the soil with the fingers. While this requires
ent clay. _ y : #kill and experience, accuracy can be had if the field scientist
lesg ;th Tsiizl ;::tei-ial that contains 80 per cent or more silt an frequently checks it against laboratory results. '
it %tl;.an 12 per cent clay. :' The following are the definitions of the basic soil textural
esgandy clay loam.—Soil material that contains 20 to 35 pé classes in terms of field experience and feel:

cent clay, less than 28 per cent silt and 45 per Ice'.l.rlt or -,‘i‘

d. . .
Saré’lay loam.—Soil material that contains 27 to 40 per cen

nd 20 to 45 per cent sand. ) _ :
Clagil?y clay loam.—Soil material that contains 27 to 40 p

cent clay and less than 20 per cent sand.

Sand: Sand is loose and single-grained. The individual
grains can readily be seen or felt. Squeezed in the hand when
dry, it will fall apart when the Pressure is released. Squeezed
‘When moist, it will form a cast, but will crumble when touched,

Sandy loam: A sandy loam is a soil containing much sand

] with enough silt and clay to make it somewhat coherent. The
Sandy clay.—Soil material that contains 35 per cent or mo individual sand grains can be readily seen and felt. Squeezed

nd 45 per cent or more sand. \ when dry, it will form a east which readily falls apart, but if

Clag ';? clay.—Soil material that contains 40 per cent or mol Hqueezed when moist, a cast can be formed that will bear careful
1 : aid 40'p‘er cent or more silt. 1 fandling without breaking. : / b

Sio So0il material that contains 40 per cent or more ela _Loam: A loam is a soil having a relatively even mixture of

Cl:}?{; 45 per cent sand, and less than 40 per cent silt. lifferent grades of sand, silt, and clay. It is mellow with a

e es of the different soil particles called separates a somewhat gritty feel, yet fairly smooth and slightly plastie.

The} SIZ. ] | Squeezed when dry, it will form a cast that will bear careful

as follows: e Dismoter in . handling, while the cast formed by r the moist soil can

eparates millimeter 3 ; v 2 4 v ML L -

o 200100 '

Very coarse sand ..
(Jon and s



100 SOIL SURVEY OF MASBATE PROVINCE
may appear cloddy but the lumps can be readily broken, ai
when pulverized, it feels soft and floury. When wet, the S0l
readily runs together and puddles. Either dry or moist,
will form casts that can be freely handled without break1
but when moistened and squeezed between the fingers, it wi
not “ribbon’ but will give a broken appearance.

Clay loam: A clay loam is a fine-textured soil which usual
breaks into clods or lumps that are hard when dry. When th
moist soﬂ is pinched between the thumb and fingers, it i:
form a thin “ribbon” which will break readily, barely sustaml
its own weight. The moist soil is plastic and will form a caf
that will bear much handling. When kneaded in the hand,

{ does n,ot crumble readlly but tends to work into a heavy co

| past mass ]

Clay: A clay is a fine-textured soil that usually forms. v
hard lumps or clods when dry and is quite plastic and usual |I
sticky when wet. When the moist soil is pinched out betwel
the thumb and fingers, it will form a long, flexible, “ribbon
Some fine clays very high in colloids are friable and lack pl f
tlclty in all conditions of moisture.

Such definitions are suggestive only. None could be m
in these or similar terms that would apply adequately to @
goils. The dependable definitions, the standards, are tho
developed from mechamcal analyses.

LAND CAPABILITY CLASSIFICATION AND CONSER
L Bhoteny) GUIDES FOR MASBATE SOILS

Lands are of varioug kinds but each one is good for of
¥ thmg or another. It is when we utilize a piece of land th
is not suited for a certain use that its destruction follows. ¥
must, therefore, use this land according to what it is good I
and .treat it according to its requirements.

The different soil types or mapping units on your farm we
erouped into clagses according to their capabilities to show
necessary treatments for each class. In general, the differe
land capablhty clagses recoghized are as follows: -

CLASS A——Th1s is a very good land that can be cultw i\l
safely and extensively to crops with ord it
good farming practices.

Crass B-—This is a good land that can be culti atg
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C—Moderately good land that can he used regularly
for cultivated crops in a good rotation but
needs intensive conservation treatments.

Crass D—This is a fairly good land that is best suited
for pasture but can be cultivated to crops in
a good rotation but needs intensive conserva-
tion treatments.

L—This land is flat but is too wet or stony and is
suited for pasture or forestry.

CLAasS M—This land is too steep, eroded, or shallow :Eor
cultivation but is suited for grazing or for-
estry, if well managed.

N—Land is very steep, eroded, rough, shallow or
dry. Good only for forestry or grazing, if
handled with great care.

CrLass X—Land is level but wet most of the time and
cannot be economically drained. Can be used
for farm pond or recreation.

Y—This land is too steep, eroded, barren, and
rugged and should be reserved only for
wildlife and recreation.

CLASS

CLaSS

CLASS

CLASS

The basic factors used in the determination of the land capa-

bility classes of the different soils in the province are the
(a) soil type, (b) slope of the land, and (c¢) the extent oﬂ soil
erosion taking place in the land.

The soil type embraces all the factors such as dramage, per-

meability, presence of organic matter and fertility of the land
The dominant slope of the soil type may be level Whldh ig
supposed to be class A under normal condition, but because of
low fertility or poor drainage, the capability is lowered dpwn
depending upon the severity of the problem which may either
he water, soil, or erosion.

In Masbate, the Mandawe loam and the Panganiran clay are

both alluvial soils with almost flat to level topography. Ordi-
- narily they should have been classed under capability A had

it not been for their poor drainage condition.
problem for the Mandawe loam and Panganiran clay is water
'indic&ted by a small letter w a:fter each ca.pability class.

Hence, the

Be-
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The upland soils, such as the Ubay clay, Ubay sandy loan
Cataingan clay, and the Bolinao clay vary from undulating
forest. Some of them could have been classed under capabilit
C, judging from their slopes. But because most of them h
already suffered from slight to severe erosion due to imprope
soil management, they have been classed under Jower capabilif;
class with erosion as the main problem. The same conditi’
follows with the other soil types.
The two miscellaneous land types are the beach sand an
the hydrosol. Both of them fall under a specific capabilit
class. : i
In order to facilitate classification, the possible slope-erosi‘
classes are listed in the following table with their correspondin,
capability clasges. :

TaBLE 20.—Land capability classification of the different soil =
types in Masbate

Soil | Possible 4l
type ) Soil type soil unit ! cagfl;]i% R

num- (slope- clasy
ber erosion) b
gé% 11‘;1““'39-‘?"9 lostlm _______________________________________________

5 anpameanelay bl LEhe ity S o BT SON S D e e T R - 1
614 Viaeabare clayviloarT I WIARER N RO e e e } Al By
G188 Sorsomon clay lonm el e LR SRR A
214 Hatudn:claye BRE: LIS LSRR AU AT T DT e g:‘% Ce |
L7d losevillatolayec Sole DR G SR PR e L) i 3
173 | Ubayclay________ SRR e bR e B I g—% ]
224 | Ubay sandy loam 2 ‘e-1 De
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1 The slope-erosion units -are the possible conditions that may exist in each goil
Any other unit with an erosion class more than th_e one specified above will be 1
under the next capability class. Thus, Ubay clay with C-2 classification will he clagsad
De. | i

l

The following land capability classes of the different
types in the province have been presented here to serve ag
guide in the proper utilization of the land, i

; CLASS B

' Soil types: Panganiran clay
Mandawe loam

-

R
Wl

rolling topography which are suited only either for pasture o
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Macabare clay loam
Land that can be cultivated safely but needs drainage
in addition to good farm management practices to main-
tain productivity. : ;

Class Bw is good land but because of poor drainage condi-
tions some efforts to drain the excess water are needed. In-

cluded in this class are wet lands that can be easily drained.

They usually occur on low bottoms near large streams. The
soils are deep but the subsoils are heavy or the water table is
very shallow and restrict water movement. Small ditches are
needed to drain off surplus water. Diversion ditches should
be constructed to prevent damage of run-off from adjoining
uplands. = Protection from occasional overflow may be needed.

When properly drained, corn, sugarcane, legumes, and many

other row crops common in the area may be grown. Lowland

rice is especially adapted.

Lime and fertilizers of the proper kinds and quantities,
goil building crops, farm manure and compost are needed to
maintain the productive capacity of this class of land.

CLASS Ce

Sotl types: Sorsogon clay loam
! Batuan clay
Moderately good upland that can be cultivated safely
if a carefully planned combination of conservation prac-
tices is applied. ' '

Class Ce is moderately good land suitable for cultivation but
needs the most careful use of the best soil conservation practices
to prevent erosion. Soils are good, deep to moderately deep,
with slopes that would range from 8 to 15 per cent. It has
moderate to severe erosion or is subject to moderate to severe
erosion, if unprotected. ;

To farm this land safely a system of terraces must be in-

#talled supported by contour farming and strip cropping to

protect the land against erosion damage. Terraces should
ampty into well grassed waterways or natural drainage.
After establishing the needed conservation measures, a good

' soil management program should be adopted. This will include
i good erop rotation using a legume as a green manure crop,
clous uge of lime and fertilizers, farm manure, and compost

145
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the contours and leguminous cover crop should be maintaines

to protect the soil from erosion, lind may be used for pasture or trees but needs to be carefully

1 iindled. In order to grow good legume or grass for pasture
CLASS De ' lhe land should be well prepared, using lime and fertilizers as
' bjocommended in order to give the young plants a good start.

Soil types: Sevilla clay
Diversion terraces should be made around the heads of active

Ubay clay y
Ubay sandy loam : o i pullies if any are present on the farm. Gullies that start to
g:::;zgan ‘3133;. ; 1 develop should be smoothened and sodded. Newly developed
Fard sdid caca 5; T}Oial’ﬂlci ;:L"ﬁl i pustures should not be grazed severely. On well established pas-
with care biit best suited to pasture and forest, ? lures, grazing should be well controlled and rotated. Wherever
Clags Dé Tand has sloges wwhich bun b hossible, stock ponds should be constructed to supply water
up tO 25 per cent Wl L. 16 the animals.

:;?;:f ;?tef tlo fievere e;- osion or is subject to moderate to sever Where climatic conditions permit, this land can be devoted
R sllov?]y ;:rpniZae]:;ceEdsubThf tOII%SOll is generally thin witl {o orchards, such as citrus, coffee, mango or other similar crops
S e so11 i 12 fa1rlfy good land th ‘ but in all cases, the trees should be planted along the contours
To f the 1 y with proper safeguards. 4 and good cover crop to protect the soil from washing should

To farm the land, a system of terraces has to be installel he provided.
with properly laid out terrace outlets in the absence of natura ~ As for forest, native trees should be protected from fires or

outlets if erosion damage or gullying h . i

g has made the naturg ‘kaingin” and bare spaces planted to wood trees like tpil-vpal.
drainageways impracticable. Terrace outlets must be coverel 8 2 pL DLl
at all times with a thick vegetative growth, preferably grasy Soil types S gteépsihlzse

Re;;)?ed _and fertilize if the grass is I.lot well established. _ Very steep land, eroded, rough, with shallow soils that
owing as well as other operations must be done on th can be used for grazing or for forestry if handled with
contours. Crop rotation on this land should be a long on great care.
Planting to row crops is not advisable. Close growing cro This kind of-land ig not suitable for any tillage except that
like grains or legumes are preferable, When the land is uset ‘which is needed to establish permanent vegetations such as for
for orchards, trees should be planted on the contour and a n permanent pasture land or woodland. This class consists of
stand of legummous cover crop should be maintained. . lunds that are with slopes up to more than 40 per cent. The
Where erosion on a moderately deep soil has not been s Jund is rugged broken only by many large gullies. The soil is
severe, gullies can be smoothened and then seeded either 7 badly eroded or very shallow. Stones may also be very abun-
grass or legumes. The soil thus scraped should be limed a F; dant making it very impracticable to cultivate.
fertilized to give a good start for the grass or legume. Th This land has very limited use. Where grass is growing,
legume seeds Wlll_ need inoculation. Home grazing to cattle may be allowed but must be managed
A ' vory careflillj?r to prevent erc'loslion. Thedpastmée land will need
: iy vory liberal fertilization and liming and reseeding.
Relitynce: ?;in;ia’:“f:: Eehchiclayloam ‘ Gullied lands are best used for trees and only trees growing
Bolinao clay “well in the locality should be used. Ipil-ipil is especially recom-
Land not suited for cultivation but good for grazing mended. Where trees are already growing, they should be left
or forestry if handled with great care. | and protected from fire or “kaingin.”
Class M land are usually on steep slopes up to 40 per cent GI‘Ass X
The soil is generally shallow or highly eroded making it F ik ! us land -

for seasonal cultivation. Stones or gravels may be prea
so numerous that they 1nterfere Wlth tillﬂsa opera



106 SOIL, SURVEY OF MASBATE PROVINCE

making it impossible to utilize the land, either for crops ;?’
pasture and trees. This land type is termed as hydrosol.
This land class may be used as site either for salt bed ol

for fish pond. Ordinarily this land is covered by mangrove 11 - SOl EROSION SURVEY OF MASBATE

%xz'hmpa palrps R she gie of lvealwaier pond Our farming practices in the past and even at present have
en the gite is made for either fish ponds or salt beds thé failed t s tho larteattof s the vigerabivink sloment o
trees or palms may be disposed off but a good wide strip should pailed hogupiider e silvey oL fooig Boketiilie ;
be left along the outer borders of the shoreline to protect t Y poecerd Byt Ul th_rough asteieraed SCilienosion. I,'{nmlsw
[0 G he eoliving oiact f T waves takable evidences are piling up to the effect that the cultava?ed
| lands of the nation are subject to the damage done by erosion

Hor b ond e Ul d g ot e than in varying degrees. This condition must be corrected before it
st Gy i gies £ g_ood grqwth of algze, which a is too late. To help correct this, soil erosion surveys are being
i .f?Eds for most fishes, the water in the pond should i conducted to determine the varying degrees and extent of soil
fertilized. ‘ losses and in order to have a guide in planning out a system
of land-uge that will protect the land, build up its soil and
improve the productivity, hence, insuring the permanency of
agriculture and stability of the farmers. It is, therefore, the
purpose of this report to bring to the attention of the farmers
of the province the factors that have contributed to soil losses
by erosion; present the seriousness of soil erosion occurring in
the province; and suggest possible means of checking soil '
erosion effectively.

Incidentally, the erosion survey of the province may be t1mely
for most of the pasture lands are still uncultivated and are
being subdivided into small farm lots, thus soil conservation
way of farming may be introduced right at the start. i

CLASS Ds
Miscellaneous land type: Beach sand
Land good enough for occasional cultivation if handled
with care but best suited to pasture and forest.

Clags Ds land is nearly level to sloping with deep soil bf‘,'
thin topsoil and light, very rapidly permeable subsoil with :
low available moisture. Included in this class are level ol
nearly level lands with deep soils but because of climatic con
ditions not enough moisture is available for good crop grow zi'i:
In such cases, lands under this class need artificial irrigation

This class of land is also subject to some degree of soi
erosion during those sporadic periods of heavy rainfall or afte
excess application of irrigation water. i

This land can be made productive if planted to vegetables e
truck farmmg Root crops will do well if planted at such tim
of the year when rainfall is abundant. 3

It is recommended that in order to increase the water-holdin
capacity of the goil in this land class its organic matter conter
must be increased. This can be done by the appllcatlon
animal manure.

It is not likely that this soil will need any lime but sho
it be desired, lime may be added only after an analysis of Ll
soil is done. Fertilizers needed would be more of mtrogen
fertilizer for leafy vegetables and ammonium phosphat
complete fertilizers, as soil analysis may show, for the fruil
vegetables.

Soil erosion is the wearing away of the land surface by run-
ning water, wind, or other geological agents. This may be
subdivided into normal or geologic erosion and accelerated soil
erosion.

Normal or geologic erosion.—This is the washing away of the -
Woil under natural condition wherein the erosion taking place
18 counter-balanced by soil formation. Under this condition
" the soil is being washed down at the rate it is being formed
from the parent material. This oceurs under forest covered .
with thick vegetation.

Aeaelemted erosion —This is the wearmg away of thq goil
- ] on the natural cover of _
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it the thin layer of topsoil. Reduced crop yields may also serve

as an indicator for the extent of soil erosion that has taken

place.
Rill erosion—This is another type of accelerated erosi]on
known as the finger or rill erosion which often takes place on
hilly places. As the surface water flows over the unprotected
topsoil, it cuts small paths or rivulets which appear like fingers.
If these tiny rivulets are allowed to grow and expand after
every rainfall it would ultimately develop into deep gullies
which render the farm untillable by any farming implement.
Gully erosion.—This erosion is produced by the formation of
deep channels on the surface of the land by running water too
deep to be removed by ordinary cultivation as plowing and
harrowing. Gullies are developed in exposed natural drainage-
ways, in depressed irregularities, in plowed furrows, animal
trails, and rows of crops that run up and down the slopes. It
is the most conspicous kind of soil erosion caused by water
run-off. And anyone can identify it even from a distance.
Stream bank erosion.—This is the kind of erosion that occurs
along the banks of streams and rivers. It is very destructive
particularly on such lands where the substratum is of coarse or
medium-textured soils. The water cuts the lower bank causing
the upper portion to collapse.

The valuable topsoil containing all the essentials for a produ
tive soil is lost and the capacity of that soil to produce i
lessened. The land is practically ruined when both the topso
and subsoil are lost exposing the bedrocks.

Accelerated erosion in Masbate is principally caused by ove
grazing of pasture lands; the annual burning of cogonal area#l
the plowing up and down the slope of the farm and the “ki
ingin” system of farming. These conditions expose the surfac
s0il to the beating effect of heavy torrential rain most of th
time. Accelerated soil erosion is further subdivided into fou
classes; namely, sheet erosion, rill erosion, gully erosion, an

stream bank erosion.

METHODS USED IN MAKING SOIL EROSION SURVEY

The determination of the extent of both sheet erosion and
gullying on the various soils of the province is the primary
object of the reconnaissance erosion survey. The degree of
soil erosion of a given soil type or soils is determined by com-
paring their profile to that of a normal or virgin seil. of the
same type of soil and relief on which no' erosion has taken
place yet. Each soil type has a standard soil profile set pur-
posely as a basis in the appraisement of soil losses through
erosion. A normal range of thickness of the horizon or layer
in the solum of a particular soil type under natural condition
has been determined accurately for use as guide to evaluate
erogion losses.

A virgin land and a cultivated land of the same soil type
have different depths of aolum In cases where the virgin

in shallower ‘plow depth,

Figure 18. These rock outcrops hinder tillage operation. This land is hetles
suited for pasture than cropland. Erosion class 4.

Sheet erosion.—This is the removal of the surface goil in
more or less uniform depth without the development of e
spicious water channels. This kind of erosion is more diflic
to recognize than gully erosion. The effect of sheet erc
Hsome 1

ner&»*un
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history, and other visible evidences of active erosion may serve
as indicator of the degree of erosion in the absence of virgin
soil profile.

The length and depth of gullies in addition to the frequency
of their occurrences are the basis for estimating the extent of
gullying. The various groups and classes of erosion recognized
and the symbols used to designate them are as follows:

SHEET EROSION

Class 1—Less than 25 per cent of the original topsoil re-
moved. Class 1 -is mapped if the effects of erosion can be
identified and the average removal is less than 25 per cent of

the original topsoil. No gullying.
Class 2—From 25 per cent to less than 75 per cent of the

surface soil is eroded.
Class 3—More than 75 per cent of the surface soil to about

25 per cent of the subsoil is eroded:
Class 4—All of the surface soil to 75 per cent of the subsoil

is removed.
Class 5—All of the surface soil and subsoil to part of C

horizon is eroded.
Class 6—Catstep, steps of cattle along sides of hills' falling

down.

Figure 19. Cogon grass prevents further erosion damage, foreground. Note the
effect of erosion on sparsely covered land, background. Erosion class 2 !

GULLY EROSION

27— From 25 per cent to less than 75 per cent of the surface
40il is removed in addition to shallow gullies.

38 More than 75 per cent of the surface soil is removed in
addition to frequent gullies. '

7-_Gullies more than 100 feet apart (occasional gullies).

8 - Gullies less than 100 feet apart (frequent gullies).

9 Very frequent or large gullies. This symbol will be used
to designate an intricate network of-gullies or an individual
gully large enough to be outlined on any mappable area of
which more than 75 per cent is gullied.

“Symbols 7 and 8 should be shown in conjunction with sheet-
erosion symbols; that is, they should never be used alone.
Eymbol 9 should be uaeﬂf itho t 8 sheet erosion gymbol. On

Figure 20, Over-grazing has resulted in gullying even on undulating are
Erosion class 38. :

PLATE 9

1l
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and a soil separation such as rough gullied land may be mapp
if approved by the ingpector.” * a

O—1Inclose in circle either 7 or 8 if gullies cannot be cro
by farm machinery.

MISCELLANEOUS CLASSES

O—No apparent erosion. Mapped from level to nearly le
cultivated areas, and on land that is well protected by ve
tation and shows no evidence of soil erosion.

W-—Normal erosion. Mapped in forest reservation wh
primary forests are found.

©—Erosion undifferentiated.

EXTENT OF SOIL EROSION IN MASBATE

Comprehensive discussion of the severity of erosion and of th
various measures would not be possible without first evaluatin
the main causes of the present condition of goil losses in Ma
bate. Facts gathered from narrations of different progres
farmers at the time of the survey and actual observation
the relations between the present management of the land : w
erosion shed light upon several important causes by Whi
erosion has been accelerated in the province. Among them ai
as follows: ]

Burning and over grazing of grassland.—It has been a con
mon practice throughout the province to burn the grasslanc
in order to produce new growth of grass mostly cogon whicl
are succulent feeds and readily consumed by animals. Thi
practice exposes the soil to the climatic forces especially rainfal

Before the cogon could grow thick to be able to materiall
aid in inferceptinrg raindrops which would detach the soil, i
is already consumed by the animals, hence, the land surface i
exposed to the scouring effect of water. Furthermore, burnin
of vegetation destroys the protective cover of the soil like lea
litters and organic matter which are mainly responsible fg
the high water holding capacity of the soil and which in tum
reduces surface run-off. Overgrazing, which is the grﬁ.aa,t'==
problem of the province, is responsible for the accelera
erosion in most parts of Masbate. Too many grazing an'
either concentrated in a small area or scattered over a
area reduces the normal stand of grasses and shrubs, ther

* Soil Conservation Survey Handboak by E. A, Ngrton,
P h. ND. 352» . g 3
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allowing an unrestricted flow of water on the hillsides. Wide
orassy slopes become a network of small gullies going in all
directions and meeting in their downward courses to form big
gullies that are destroying the power of the soil to produce
worthwhile vegetation. In addition, the livestock tramples on
the land and make paths all along the slope mostly up and
down, thus, making irregular water courses where gullying
usually begin.

Planting row crops on steep slopes—Sloping land planted to
row crops are subject to erosion if the rows are made across
the contour. The degree of soil erosion on sloping areas in-
creases corresponding with the steepness and length of slope
of the land. Water in sloping and open areas does not have
much time to sink into the soil whereas water on level area
or on sloping area but closely planted o growing crops has
the tendency to be absorbed. The planting of corn, tobacco,
and upland rice on slopes do not provide enough cover for the
soil and it is therefore conducive to erosion. These practices
are found in several places in Masbate especially in the thickly
populated areas.

Up and down the grade cultivation—Up and down the grade
method of planting is a general practice in the Philippines and
it is also common in Masbate. Under this method, the furrows
would serve as miniature channels for water and when water
concentrates in these depressions the volume and speed are
increased and the washing power is also increased, thus, re-
gulting in gully formation. Gullying in the Calumpang-Tagpo
area of the western prong and in the upper Guiom on the
eastern prong has resulted from this practice.

“Kaingin” method of farming.—This method of farming is
very destructive not only to valuable forest trees which are
burned or left to decay but also to our soil. “Kaingineros’”
with or without permit cut down the shrubs and big trees of
a virgin forest, usually along the mountain sides. When these
gshrubs dry up they are burned with the valuable trees. The
humus and other organic constituents of the forest soil which

“have been accumulated for years are also burned, a condition

which reduces the water holding capacity of the soil and in-
creages run-off. “Kamgm” farmmg ig very rampant in the
province which produces cor i thoaa o:E culti-
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a considerable extent the character and amount of »
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to the removal of plant food nutrients from the soil by the precipitation prevalent in a locality. It is expected that
plants, which is only very insignificant compared to the amount under the type of climate prevailing in Masbate, soil erosion
removed by soil erosion. In the United States, Bennett ha is not as serious as in places where heavy rainfall always occur.
estimated that topsoil produces 2 to 10 times greater yields Drought during summer leaves the soil very hard and dry,
than the subsoil. He also estimated that more than 21 time; thus, creating a condition unfavorable for infiltration and per-
as much plant nutrients are lost from the soil by erosion a colation of water. All cultivated lands are alsq bare during
there are removed by crops. 3 this time of the year. So that heavy rainfalls immediately
Present condition of soil erosion in Masbate—The extent of after the dry season cause excessive run-off on these cultivate
-soil erogion in Masbate is shown in the accompanying map ane lands. . :
table. The map indicates the extent and distribution of thi
different erosion classes in the province. Data on the approxi
mate hectarage of the different groups of erosion are shown il
the following table.

Slope of the land.—The power of water to scour and erode
soil depends upon its velocity and volume. And these in turn
are dependent upon the slope of the land and the size of the

drainage area upon which water collects and passes. Masbate
TABLE 21.—The eharacter and extent of soil erosion in Masbate P'rovinq‘ has generally an undulating to rolling topography on account
’ of its good pasture land areas. This type of land configuration
creates a favorable condition for soil erosion. Soil erosion is
L imaa ) T much more intensified in this kind of relief without proper soil
Slight erosion ... .......- 1 | Less than 1{ of surface soil lost. 18,850 management practices being applied to conserve the soil. It

Types and classes of Average amount of original soil washed Area in

7 ¢ Per cent
soil erosion hectares i

Meoderate erosion ... 2 | More than !4 to less than %4 of surface soil 209,592 2 :

2 lost. i i has been generally assumed that slope is the most important
Severe erosion .. .. _...... 3 | ¥ of surface soil to }4 of subsoil lost. 74,218 2 i
Very severe erosion______._ 4 | All of the surface soil to 34 of subsoil lost. 38,421 factor aﬁ"ectlng erosion 'by run-o:ff.

Tota] w0 E bl eelos e LDyl it i R e el 58 407,001 | '100.0¢

Soil—Some soils erode more easily than others under the
same intensity of rainfall, vegetative cover, and degree of slopes.
The amount of run-off is determined to a large extent by the
water holding capacity and permeability of the soil. As the
texture and structure of the soil appear coarser in nature, the
permeability of that soil is high. The higher the permeability
of the soil, the more water is absorbed and hence, little erosion
occurs. In like manner, the more the organic matter content
of the soil, the more water it can hold, and thus little run-off
will take place on the land.

The total area surveyed as presented in the preceding tabl
is 407,001 hectares. Of this total area, slightly less than 3!
per cent has lost more than 25 per cent of its original topsoil
The province is moderately eroded as shown in the table, w
209,592 hectares or 51 per cent of the total land area hawvi
lost from 25 to 75 per cent of the original topsoil. . It is esti:
mated that 65,925 hectares have lost very little, if any, of th
original topsoil as a result of erosion. A little more than 13,6
hectares are badly affected for agricultural purposes becaus i ; _
of the hydrosol and deposition of eroded materials from thi _Run-off in sloping areas is further aggravated by improper
cultivated uplands. tlllIage operations, especially in places devoted to clean-cultured

‘ crops and where cultivation is done up and down the slopes.

FACTORS AFFECTING SOIL EROSION IN MASBATE The application of contour farming and strip cropping will
- help reduce accelerated erosion in these areas to the minimum.
- Erosion is primarily caused by overgrazing in pasture areas.

There are several factors affecting the extent and severii

of soil erosion in any given area. Climate, slope, soil, and the Limiting the number of herd per uni
vegetative cover of the soil constitute the main causes of goll 4 g d per unit area and more frequent

h of grazing lands will help minimize catsteps and

- 1%a
st Tk sl Dbl

erosion in Masbate Province. The extent of soil erosion by
run-off is affected b{y the following factors: '

Climate.—Soil erosion varies greatly with the season a

b iRl
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Figure 21. Plowing up and down cultivation of farm lands is a common practice
in the province. Erosion class 3, .

Figure 22. Undulating and rolling areas are the dominant land forms in Mash
Note the early stages of gullying at the right foreground. Erosion class 27, :

PLATE 10
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SOIL EROSION IN DIFFERENT AREAS 1T
held in by the leaf litters and the porous soil beneath, hence,
less erosion takes place. Pasture grasses are almost as suffi-
cient as the forest cover in preventing and checking erosion.
Thick growth of grasses tends to reduce the speed of water
allowing more time for it to percolate into the soil. The roots
also bind the soil tight allowing little loss of soil materials. A
great deal of erosion occurs in cultivated areas before the
crops are big enough to reduce the impact of rainfall. A recent
experiment by W. D. Ellison showed that the amount of soil
lost from the vegetated plot was just one-fortieth of the amount
of soil lost from the bare plot. He .attributed this to the
interception of rainfall by plants.

Farming pmctwes.—The century old system of farming still
exists in the province. Forest destruction caused by the “ka-
ingin” method of farming is a common sight along the mountain
sides, Hillside farming is also rampant. Most of the grazing
lands before the war are now cultivated to upland rice and
other clean-cultured crops. These are usually rolling to hilly
areas which are very susceptible to run-off with the cultivation
of row crops and the usual practice of plowing up and down
the slopes. This antiquated method of farming in the province
has contributed greatly in the decline of crop yields and goil
destruction in some pasture lands.

Farmers all over the province should be thoroughly 1nformed
on how to use these lands properly. Cover cropping, crop
rotation, strip cropping, contour plowing and other conservation
measures necessary for these kind of lands should be practiced.

SOIL EROSION IN DIFFERENT AREAS

A thorough discussion of erosion in the province necessitates
the grouping of the different soils into classes having similar -
topographic conditions. For this purpose, the soils are classi-
fied as follows: |

I. Soils of the Lowlands
1. Alluvial soils

a. Poorly drained soils—hydrosols
b, Well drained goilg—beach sand

¢, Imperfectly drain
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2. Residual soils of the flat lands

a. Imperfectly drained soils
(1) Panganiran soils
IT. Soils of the Uplands, Hills, and Mountains

1. Secondary soils developed from limestone and caleareous gravelly
sandstone
a, Cataingan soils
2. Residual soils developed from coralline limestone
a. Bolinao soils
b. Faraon soils 4
3. Residual soils developed from ecalcareous shale, limestone, and
sandstone b
a. Sevilla soils
4. Residual soils developed from non-caleareous shale i
a. Himayangan soils i g
5. Residual soils developed from shale, sandstone, and conglomerates
a. Ubay soils : '

EROSION IN LOWLAND SOILS g

Lowland soils with level or nearly level topography are found
mostly fringing the coastal regions. They vary from a few
meters to more than a kilometer in width. These soils have
practically very little erosion. There are ingignificant areas
that cannot be delineated in the map with the scale used.
These are usually in lowland places receiving depositions of soil
materials from the nearby cultivated uplands. The depositio
are usually rich topsoil. There are instance, however, 'WherI
debris, subsoils, and even gravels are deposited. [

Poorly drained soils—Poorly drained soils, like mangrove
swamps and marshes are called hydrosols. They ‘are foun
mostly on the mouths of big rivers. These hydrosols vary from
a few square meters to several hectares as found in the mouths
of Guiom and Nainday Rivers. The brovince has an aggregate
area of 16,928 hectares of hydrosols. These are free from the
effects of erosion and sometimes accumulate depositions. These
mangrove swamps and marshes, however, have no agricultural
value. At present, they are being granted to concessionaires
by the Bureau of Forestry for fishpond purposes and as sourc
0f nipa thatches and firewood which are the main industri
of the people living near these areas. Tan bark acts

T
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from the inflorescence of coconuts and nipa. Hydrosols in:

some places of the province, like San Jacinto, are now being
converted into fishponds.

Well drained soils—The areas classified as beach sand are

well drained varying in width from a few meters to about half
a kilometer, and an aggregate area of about 5,704 hectares.
Erosion is negligible which is mainly due to the action of waves.
Coconuts on this land type are vigorous and productive. These
soils cover Placer, Dimasalang, Milagros, Baleno, Balud, and
other places. ' f

Imperfectly drained soils.—The imperfectly drained soils of'

Masbate are Mandawe, Macabare, Sorsogon, and the Batuan
soils which are generally formed from depositions of soil
materials from the adjoining uplands. To these group of s?ils,
the Panganiran is included because of its topographic locations
although it is a residual soil from limestone and shale.

EROSION IN MANDAWE SOILS

The Mandawe soils are found extensively in Dimasalang,
Baleno, and Syndicate Junction in Aroroy. As shown in the
map, no apparent soil erosion occurs on account of its level to
nearly level topography. These sgoils are good agricultural
lands. The cultivation of a great percentage of Mandawe soils
in Syndicate Junction is being mechanized. Corn, tobacc-o,
peanut, bananas, cassava and other root crops thrive well in
these soils. Extensive lowland ricefields are also found in
Baleno. The Mandawe soils are occasionally receiving deposi-
tions from adjacent uplands which help maintain its fertility.
Coconut trees grown in Dimasalang are as luxuriant as those
found in the beach. Sometimes, subsoils, gravels, and other
debris are deposited in these areas when the rivers inundate.
Thig condition is, however, detrimental to the standing crops
and to the land in general. In Syndicate Junction where stream

-bank ercsion was observed, the land has depositions of gravels

waghed down from the adjoining mining areas.

BROSION
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brownish gray to reddish brown clay loam topsoil with an aver- RESIDUAL SOILS OF THE FLAT LANDS

age depth of 30 centimeters; free from coarse skeletons, mellow, EROSION IN PANGANIRAN SOILS
frighle, and morotls; - T root, systeus, Bonelnaly Eaaclly ang The Panganiran soils are residual in origin and developed
x?;?;uﬁfcogﬁgziofﬁsfs e‘?:;;g}llitg;aiv%? Séiz ;iczg:ictfdoftosotﬂz from shale and limestone with flat to almost level topography,
negligible gullying along small streams. Rice and coconuts . covering an area of 2,796 hectares. The surface soil is black
cominonly grown in the Macabare Soilé to brownish gray in addition to its characteristics coarse gran-
g 3 ular structure. They are strongly plastic and sticky when wet
' ; and slightly hard when dry. There are no coarse skeletons.
ERQSION IN BATUAN, SOLLS & The average depth of the surface goil is 25 centimeters. The

subsoil, which is strongly plastic is dark brown, heavy clay,
of good coarse granular structure. Drainage is imperfect on
the more level areas. These conditions present serious problem
if these areas are not utilized for lowland rice. Soil erosion
could have been more serious in the Panganiran soils had it
not been for its flat topography. They are mapped in various
places from a few to several hectares. Coconuts, lowland rice,
corn, and shrubs cover the area.

The Batuan soils are mapped northwest of Dayhagan River
in San Agustin, Aroroy and between Casabangan, Cataingan;
and Masbaranon, Placer, and in the lowlands of Nainday-
Daraga—Catmon areas. Batuan soils are derived from alluvial |
materials washed down from the surrounding uplands and to |
a certain extent from the weathering of the underlying cal- |
careous sandstones, shales, and limestones. The topography is b
flat to slightly undulating with characteristic “haycock” hills :
on the area. The topsoil ranges from dark brown to black
which are usually granular clay with brown mottlings and SorLs oF THE UPLANDS, HILLs, AND MOUNTAINS
black to brown buckshot concretions. The depth of the topsoil :
varies with the surface relief. In the undulating areas near
Dayhagan River and Masbaranon, the topsoil does not average
more than 15 centimeters deep. In the lowlands of Nainday—
Daraga-Catmon area, the surface soil usually averages 20
centimeters deep. A fairly good amount of organic matter is area, pasture land or cropland, and to the inherent physical
found in this horizon which allows good root penetration and : characteristics of the soil. Soil management and practices are
water percolation, thus, limiting the extent of soil erosion. also variable even among the cultivated croplands.

The thick growth of cogon grasses helps prevent erosion. The :
cultivated areas are planted to rice, corn, coconuts and vege-.
tables. ‘ Cataingan soil is one of the most important upland goils in
the province from the agricultural standpoint of view. It has

EROSION IN SORSOGON SOILS ‘ ] an area of 68,308 hectares mostly mapped in southeastern

The Sorsogon soils are of alluvial formation with level to Masbate. The relief varies from undulating to moderately

nearly level and gently undulating topography. The area covers rolling with many anthills scattered over the area. Cataingan

632 hectares mostly along the Mayngaran River indenting the ~ clay and Cataingan sandy loam were identified in this series.
coastal area of Masbate harbor. The soils are generally planted These soils are formed from old alluvium, with water-laid white

to coconuts and permanent trees, hence, soil erosion is not a and non-calcareous stones underlain by sedimentary rocks such

serious problem. The topsoil is brown clay loam, coarse to ﬁne' ‘ag limestones and gravelly sandstones at various stages of

granular to columnar in structure and # ' when weathering., The surf& #0il br

~ wet and friable when d i , 1
cond ':";' () r 1 i

The upland soils of Masbate include Cataingan, Bolinao, Fa-
raon, Sevilla, Himayangan, and the Ubay series which have
similar topographic conditions varying only in extent and degree
of soil erosion. The variations are mainly due to the present
land use being practiced by the farmers; be it under forest

EROSION IN CATAINGAN SOILS
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were former pasture lands covered with cogon grasses. C r other cover crops that will provide protection against run-off
tivated areas are presently utilized for corn and upland ric and gullying. Intensive cropping should be well regulated and
Erosion is not a serious problem except in the cultivated area those areas with more than 30 per cent slopes should not be
wheFe 25 to 75 per cent of the topsoil have been lost thro utilized for croplands but instead devoted to permanent crops
erosion. The cultivation of short season and row crops sho or grazing lands. ;

be limited to the less steeper slopes to minimize soil erosion

The number of animals in the grazing area should be limitel SOOI IV D BoTL
to such a proportion that the land could support the herd an 1
at the same time avoid over grazing of the area.

The soils of the Sevilla series are mapped in the island of
Burias and in the Uson-Dimasalang area in the mainland with
a total ‘area of 57,416 hectares. The topography is gently

EROSION IN BOLINAO SOILS rolling to hilly and mountainous. Sevilla soils are derived from

i & residual seil derivedsfror coralloa imastonas) 5:" calcareous materials of shale, sandstones, and limestones. The
has a strongly sloping fo rolling and hilly topography Wl‘ surface soil is dark brown to black clay with an average depth
good surface drainage and fair internal drainage. The vege of 80 to 50 centimeters. The organic matter content is 1.11gh
tation is cogon with scanty second growth trees. Bolinao serie and ey good took L Inon; Wat-er perfzolat.es rapidly,
is mapped in the eastern mainland of Masbate and in Ti hence, erosion is less serious as when infiltration is slow and
surface run-off is great. The cultivated areas planted to corn,

Island with an area of 6,366 hectares. The surface soil |
reddish brown to almost red clay loam to clay; usually friable
fine and granular to a depth of 20 to 35 centimeters underla
by brownish gray to light reddish brown clay loam. m
granular structure of the subsoil permits rapid water percols
' tion. Bolinao soils are generally devoted to grazing Ian
Erosion is moderate on the slightly rolling areas. ' 1

upland rice, camote, cassava, and other food crops are suffering
from moderate erosion. The Sevilla soils are considered agri-
culturally important because of their fertile topsoil. These
soils are devoted mainly to pasture lands in Burias Islands.
Erosion is confined to heavily grazed areas along the water
routes and steep slopes where run-off is great. Soil erosion
_ could be reduced to the minimum by rotating the pasture areas
and improving the water ponds or sources of water.

EROSION IN FARAON SOILS

The soil was mapped in the southeastern prong of the M EROSION IN HIMAYANGAN SOILS

bate mainland occupying the hilly and mountainous areas o The Himayangan soils occupy the rolling and hilly to moun-
Alegria~Masbaranon and Casabangan to Mintoe with an are tainous coastal regions in the north and northeastern part of
of 8,80(.} hectares. It is a primary soil derived from {h the Maghate mainland with an area of 381,176 hectares. They
weathering of coralline limestones; characterized by a bla are non-agricultural soils covered with forest, second growth
gFanuIar, s?ft, and plastic clay topsoil in addition to its fai trees, and the “parang” type of vegetation. The surface soil is
high organic matter contents. In less eroded areas With“ brown to yellowish gray, coarse granular sandy clay loam that
to 15 per cent slopes, the surface soil is usually 5 centimetel is moderately friable when wet and compact when dry. It is
deep and on .the steeper slopes with 50 per cent grade or mon poor in organic matter content. The depth of the surface soil
the topsoil is gone and the limestone boulders are alread varies with the relief. In steep slopes, the surface soil is about
exposed to the surface. Krosion in Faraon soils is very marke - 4 centimeters or less while in moderately sloping areas it is
in the cultivated areas due to its sloping topography and th around 8 centimeters and below. Even in the normal soil
impervious character of the soil which accelerates soil erosia profile the surface soil is ghallow varying only from 15 to
The degree of. erogion increases with the slope of the 20 ecentimeters de.ep. The ubsoil is ﬂlighﬂy eompact underlam i
The present soil cover cannot afford to hold accelerated ero by

in sloping areas, hence, these soils are better under pe:
crops, like bananag, fruit trees fores 28 or legur

TR i bibaa Ll
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HROSION, IN' UBAY  SOILS ¢ ¢rass cover in pasture lands and plowing up and down the
This soil occupies 176,009 hectares or a little less tha bed in cultivated areas. ; o
of the area of the province as shown in the accompanying Uhay sandy loam.—This type of soil embraces the undulating
Severe to excessive soil erosion occur in these soils. The : rolhng areas between Mananca River and Cabuluan Rlve;
soil types are Ubay clay; Ubay clay, steep phase; and the ieh includes the barrios of Cabuluan, Buri, Looc, Ayat, and
sandy loam. These are residual soils that have develope oy in the western prong and areas between Gulomlban
the weathering of shales, sandstones, and conglomerates lbug Rivers, including the barrios of Cabayugan, Malbug,
topsoil is generally shallow ranging from 10 to 15 centin ihorna, Dupi, and Madbod. The soil is characterized by a
in depth; grayish brown to light reddish brown; a.nd ureless, porous, and highly friable sandy loam. The
times dark brown to black sandy loam. It is low in ol depth of the surface soil is 30 centimeters. It }s
matter content. It has also a poor water holding in the lowland areas. The o,I:ganlc matter content.. is
The soils are undulating to rolling and hilly dissected by ¥ wing rapid moisture percolation and easy penetration
valleys, creeks, and a few ravines. Quite a number of b8, Soil erosion is active in the cultivated areas due: fo
or mounds are found in the area. e per soil management. The crops planted are peanuts,
Ubay clay—The soil type covers the undulating pice, corn, and cassava. There is very. .11'tt1e erosm_n
rolling slopes in the western prong and portion of the @ lace in this soil as influenced by cattle grazing, becaus;:
prong or the larger arm of the province. This soil | lightly undulating relief and the limited number Eh
eroded than the Ubay clay, steep phase; having lost fis in the area. Pasture lands are generally covered wi
to 75 per cent of the topsoil. In the narrow valleys a wng” type of vegetation, mostly cogon and binayoyo trees.
elevations, however, the surface soil is much thicker d 4

EFFECTS OF SOIL EROSION

accumulation of soil deposits from the adjoining h
These small lowland areas are devoted to lowland rie wyaical eﬁects —The soil erosion that has taken place in
the rainy season. The creeks cannot be used for ir ince is due to the unwise use and improper management
purposes because they dry up during the summer s land. Soil erosion is the removal of the soil in place
year. Areas like these are found in several places, th it goes all the mineral soil particles, biological
in Gabitan and Tagpe. and organic matter that support plant life, It is
Ubay clay, steep phase.—The 3011 phase dominates the ; by soil scientists that it takes thousands of years
rolling to hilly and mountainous areas of the western inch of soil.
of the province. The predominant slope varies olion in pasture areas throughout the province is
20 to more than 100 per cent covering an extensive # j ,ﬂu].lying. Heavily stocked pasture lands suffered
both sides of the Milagros—Aroroy road. The goil pl ot erosion. Where sheet erosion had not been
pies also the ranges of hills from Monato, Milagros poper ranch management it resulted to
Dimasalang. Some portions are under primary f ; - formati . ¥ cogon grass prevents further gu]ly]:lng
solum is characteristically shallow ranging from 20 A ‘ eas without any protective cover ha
meters deep. an ; { both animals and farm implements
The surface soil is porous but the substratum

thus, preventing the rapid percolation of water, nte in the Un Stﬁtes h°w thﬂxt asal‘ resuilt (;f
sloping areas are cultivated to crops, like corn, { ] 2 ‘ ; g 0
rice. The settlers have been forced to farm thes
to unemployment as a result of the non-op ation
and the loss of cattle induatr =

~ Soil erosion is due to ove

5
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gubsoil due to the closing of pore spaces by small particles of
goil. With reduced downward movement of water surface
run-off is increased.

During excessive rainfall most of the water escapes in the
form of run-off which forms into streamlets and in turn emnipties
into the rivers. During such time, these rivers swell and
overflow their banks, flooding croplands and causing damage
to crops, properties, and lives. Excessive run-off causes a great
amount of water to escape in a short period of fime. This
water, if given time to percolate into the soil, would greatly
add to the reserve water in the soil. This water could be used
in several ways not only by plants but also by men. In exces-
sively eroded areas plants suffer from lack of moisture during
the dry months of February to May and water supply is also
limited due to the drying up of springs and wells.

Soils lost from the croplands eventually find their way to
the rivers, streams, and finally to the sea. Deposition of debris
Figure 23. Ubay soils are fypical grazing Tand in Mashate, Frosion class 2, B and gravels along the water course have caused waterways

3 to become shallow. Masbate harbor is now the only principal
port in the .province where larger types of commercial vessels
can dock to load and unload products. Aroroy and Cataingan
harbors are too shallow and non-navigable for commercial ships.
Prevention of watershed areas from further destruction by soil
erosion should be maintained to safeguard harbors from silta-
tion. Dredging of harbors to deepen the water cost tremendous
sum of money. ‘ :

Economic effects—The loss of topsoil in many localities espe-
cially in the Milagros—Aroroy area is very noticeable to cause
a change in the productiveness of the soil. The once fertile
farms were transformed into gullied areas and the unproductive
farms constitute a menace to the farmers of the downstream
areas. Poor crop yields have affected the farmers economie
and social life. They have caused the farmers to migrate to
other places for want of better living standards. The eroded
goils have affected the cattle ranchers. Because of the poor
growth of pasture grasses in greatly affected areas, it has
become & necessity to move further to new grazing areas.

Mining was once a flourishing industry in Aroroy before the
war. Depositions of soils and gravels in the croplands of

Aror

Figure 24. An extensive and typical grazing land, Erosion class
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simplest to the most complex measure, should be applied.

‘erosion i to educate the farmers on how to adopt the soi
to the new conservation way of farming unless they see fol
‘themselves that this method gives better results than the old

effective ways of educating them. It clearly shows the favol

yesults if a more extensive experimentation and demonstrat

'ferent land capability classes. Each piece of land should | ._

‘return and at the same time conserve the soil fertility

pc- Mg gt
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grazing. The need for wider grazing areas and land to culti-
vate has brought about these conditions. These areas should
be under permanent trees or reforested to prevent further
destruction of the soil and where reforestation is not possible
they should be left idle for vegetation to grow: However, there
are small areas in the Ubay series that could be used for pas-
tures under good ranch management. Good ranch manggement
includes proper rotation of pasture lands to permit the grass
i to recover, planting of desirable forage grasses such as Napier
CONTROL OF SOIL EROSION 7 grass (Pennisetum purporiwm), Para grass (Pawicum purpu-
; rascens), Tropical kudzu (Pueraria javanica), Centrosema
(Centrosema pubescens), Alabang X (Dichanthium aristatum.)
(Poir) C. E. Hubb. var. heteropogonoides (Hack) Jansen, angd
fertilizing and liming of pasture areas to produce better forage

3. Stop “‘kaingin” method of farming —For lack of lands {';b
cultivate, the farmers usually resort to the “kaingin” system
of cultivation. | The practlce has resulted in the defox‘estatmn
of wide areas of forest lands and the constant exposure of the
soil to the beatmg actlon of ramfall causmg excessﬂve spl,l
erosion.

After the war, the government has taken steps to séﬂVB ti!fb
“kaingin” problem by subdnndmg public lands suited for' therr
continuous or limited crop production. Most of these lands
were leased pasture areas’ which have mnot been cultwabéd
These steps will encourage the farmers to abandon the ka’mg&h
farming and cultivated lands suited for crop production.”

4. Adopt efficient soil management practices.——A- scll afﬁetr

a long and contmuous cultivation is depleted of its natural
fert111ty This gives rise to the general dechne of crop pr@—
duction. What the plants have taken from the soil should be
replaced back to the soil in one form or another, Ont-;- of bhe
most effective ways of correcting soil deficiency in the Shortegt
time possible is the application of commercial fertlllzers . Other
practices that are recommended to increase production and at
the same time conserve soil fertility are: the use of animal

~ manures and composts; plowmg under leguminous clrops at
blooming stage; crop rotation; proper tﬂlage cover cropplng,
and irrigation managements
O1B700——0 ;

 Cultural effects—Even in the absence of reliable statisticl
low standards of living are intimately and directly related #
poor soils. When the coffer of the government is empty, it
cannot - support schools, hospitals, and dispensaries for m
people. Public conveyances, such as roads, bridges, transpo
tation facilities, and other utilities are also indispensable.

Lack of educational facilities is also caused by msufﬁme
income of the government.

 The success or failure of agriculture in Masbate Province il
the years to come will depend in a considerable extent upol
the cooperation of the farming population to congerve the n
against erosion.

In order to protect slightly affected lands and to build uj
seriously eroded areas, a well-planned system of land use, whick
will invariably involve a variety of control practices from t?.

For purposes of general information, the following measures
will materially help control soil erosion in the province:
1. Dissemination of conservation ideas to the farmers—Ong
of the most effective ways of preventing and controlling soi

congervation methods of farming. It is generally difficult #
convinee the farmers to change their old system of cultivation

one. Actual field experiments and demonstrations are very

able results between the old system and the conservatio
method of farming. The change will bring about encourag

program throughout the province will be conducted by 'a
different agencies of the Department of Agriculture ant

Natural Resources.
2. The need for land use. -—leferent kinds of land have d

properly used for which it is best suited for to get the maxim ;
productiveness. There are extensive areas in the Ubay @ “"-
steep phase planted to short season crops or ut111zed to
lands, that are badly eroded or too s’q

il el
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GLOSSARY OF COMMON ECONOMIC PLANTS
FOUND IN MASBATE PROVINCE

Commion name Secientific name Family name

Musa textilis Nee. ....occoo.co- ... Musaceae
Achuete- Biza orellane Linn. ... Bixaceae
. Rottboellia exalteta Linn. .. Gramineae
Alibangbang .. . Bauhinia malabarica Roxb. ... Leguminosae
Ampalaya ....... Momordica charantia Linn. Cucurbitaceae
Anahau ... Livistona rotundifolia (Lam.). ....... Palmae
Anonas ............... Anona reticulate Linn. ... Anonaceae
.. Avicennia officinalis Linn. .....ce.coeec.c Verbenaceae
Apitong ..
Arrow root . o Marante arundingcea Linn. ... Marantaceae
Anona squamosa Linn. ... ... Anonaceae
Persea americana Mill. Lauraceae
Rhizophora maeronata Lam. Rhizophoraceae

Bakauan-lalake Rhizophora candeloria DC. Rhizophoraceae '

Balangot Typha capensis Rohrb. _....coeecomeeeeee Typhaceae
Bambusa spinose Roxb. . Gramineae
e Musa sapientum Linn. ...
Bangkal .. Nauclea orientalis Linn Rubiaceae
Batao ................... Dolichos lablab Linn. ... Leguminosae
Alstonia macrophylle Wall, Apocynaceae
Cynodon dactylon (Linn.) Pers. ... Gramineae
. Antidesma ghaesemb'r,lla. Gaertn. ..._. Euphorbiaceae
Artoca,rpus communis Forst ............ Moraceae
e Palmae
.- Cruciferae
- L ... Sterculiaceae
Cadios ... ... Cajanus cajen (Linn.) Mﬂlsp ..... ... Leguminosae
Chrysophyllum caito Linn. Sapotaceae
Cantaloupe or me- Al
100 oo, Cucwimis melo Linn: u..ooecoeeoeen.... Cucurbitaceae
Cashew ............. Anacardivm occidentale Linn. ....... Anacardiaceae
Cassava ... Manihot esculenta Crantz. .......... Euphorbiaceae
Castor oil plant...... Ricinus communis Linn. ............... Euphorbiaceae
Cauliflower Brassica oleracea Linn. ........ ... Cruciferae

“Chico e ] ... Sapotaceae

Coconut . .
[l [ RTRIN
Gﬂﬂn,mmnm.mm LI
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Common nanie Seientific nume Family name Common nameé Seientifie name Family name
; S : [Bennut s v Arachis hypogaea Linn. ...ooooooeeeeecee Leguminosae
Dayap PR L Cigrus a;;mntzfol@fx ,(ChrIStm') I RaEaE ) [achay s st . Brassica chinensis Linn. ... Cruciferae
DL A et Eu;zzﬁ tm;'b:nm (ﬁmn) Dm;llcé i M};ﬁz?:iﬁe- Pineapple ............. Ananas comosus (Linn.) Merr. ... Bromeliaceae
""""""""""" ] LVETEGH A Pepper ........ Capsicum ennvum Linn. ... . Solanaceae
Dungon-late .......... gemmera h;tomgs Dr;;md M fStercuhaceae Pili nut e e i B raraceie
Dagsany [y mc;nt;:;;eum o (Siamcn) Merr, Anacar'd'aceae.. i Pummelo Citras mhasima (Burn,) Mert, oo Rutaceae
anad EOLTE. . caciio-iiddepansanseanasansiogna I 4 .
GHGT e T R Pumpkin (su
Berris o BT Derris eliptica (Roxb) Benth. Leguniinosae ) sqfash) e Cucurbite pepo Linn .... Cucurbitaceae
sioeplany ';"7 """""" Setaning MMelonists L e Solariacede S Radish ... Raphanus sativus Lmn Cruciferae
Gabi SREGHHTTET COlO‘ZI'S;g' :;18 culenta, (Lmn) Schott A ¥sdes Boehmeria nivea (Linn.) Gaudich. .. Urticaceae
e Al n A G T S e Calamits sp. LAND, ilinanes vt Palmae
Garlic ......ooco.ooo....... Alliwm sativum Linn. ... ‘Liliaceae i 5 Tﬂcholaenﬁ LN o " Gramineae
ginger e .?J’i’i:gibea‘ oﬁciﬂaleLRcisc ﬁvﬁféb‘ei‘aceae L Shorea negrosenensis FOXW. ......... Dipterocarpaceae
BN e e SO G B e g ¥ ___aceae ' Oryza BATIU0 R T e S DN e Gramineae
Guayab 110 . Anona mumca%a Tinn. .. . Anonaceae Bontor B e Sorndoricum koetiape (Butot, T
Lt F i e o Intsia bijuga (Colebr.) ... ‘Leguminosae e 0 U e Melincane
E’;i‘;::;nt g‘,:ﬁ;;i:;‘;l g EZEZ%W(LBT;;E:OB%& ”g:)grn('xblrncla:;:::e o Bincamass Sl Pachyrrhizus erosus (Linn.) Urb..... Leguminosae
PR g : WS Sineguelas ... 1 BT o e ety Anacardiaceae
Kamachile ... .. Pithecolobium dulée (Roxb.) Benth. Leguminosae = | oo o S R e
; Ceiba pentandra (Lin.) Gaertn. ... Bombacacese o T i fetdumediis Foh e S
. Benincasa hispida (Thunb.) Cogn.... Cucurbitaceae S L yotie Moz (_ inn.) Merr. ... L
Dl phzlzppmensw RPN 280N Dilleniacatnio :qquas --------------------- Cueurbita maxima Duchesne. ........... Cucur})ltaceae
Langarai | . Bruguiera parvifiora’ (Roxb.) ... - Rhizophora :.;ugar el e Saccharum oﬁcmam:m Linn. ... Gramineae
Tianzones o Errenim - dom i o ) Meliscone :weet potato Ipomoea batatas (Linn.) ......cc.. Convolvulaceae
.ilell. Lansium domesticum Correa. ........ Pabio : <
Lauan (White) ... Pentacme ‘contorta (V1dal) Merr.- xfazasinens T:?aiﬁib ------------------- « Xylocarpus granatum Koe.nlg' .......... Mellac?eae
i ¢ iandeRolfe SR SRR RO LT Dipterocarpace Ty it R Saccharum sponteneum Linn. ... G_rammeae
Lemon Citrus Limon Burm, £, .. liiin.-Rutaceae: ;‘["a;:gﬂe et - Sh:orefx polysperma (]?lanco) Merr... Dipterocarpaceae
Lettuee . Lactwea sative Linn, . Compositae ‘I‘O acco ... 2 Nwotw'naf tabacum Linn, ... ..l Solanaceae
Mandarin L. Citrus nobilis Lour. ... Rutaceae Tsmato e Lyjeopersicum esculentum Mill. ... S(_)lanaceae
Madre de cacao...... Gliricidia sepiwm (Jacq) Steud .. Leguminosae Ub?““ D’{”S"U’”m escqlen:‘,a (Lour.) i D}oscoreaceae
Makopa ...l Syzygium samarangense (Blume) Reaics ulsentio g . . . ‘Dioscorea alata Tainn. oo, Dioscoreaceae
| Merr. - andiPdreyionul, nhiiawid -Myrtaceae | fo - Lagenama leucantha (Duch.) Rusby. Cucurbltaceae
Malungay .. . Moringa oleifera Lam. Moringaceae etiven grasg ---------- Andropogon zizanoides (Linn.) ;
Mango ... . Mangifera indice Linn. Anacardiaceae W Uxhan gpe e S UL
Molave i, Vitew parviflorae Juss. ..ol i . Verbenaeeae atermelon .. . Citrullus vulgaris Schrad ................ Cucurbitaceae

Phaseolus aureus Roxb. ... Leguminosae
Brassica integrifolia (West) Schulz. Cruciferae
Artocarpus heterophyllus Lam. ... Moraceae
.. Pterocarpus' indicus Wild. ... Leguminosae
- Nypa fruticans Wurmb. ... Lilas . Palmag
Allium cepa Tinn,' ... IVHG LT Liliaceae
Orange .. .. Citrus - awrentiuwm Linn, ...l ‘Rutaceae
Palosapis .. o4 Anwoptwa thumfww (Blanco) r S
- Blume. eiteee. Dipterocarpacei
Pandan' ... ... Pimdunus tee’tomﬂs Solander 4 Pandanaceas
Papaya#Ea0ianiy . Carica papaya Linn. .-Caricaceae '

Patolang—bllog Luﬁ'a cylmdmw (‘Lmnf) M Rt)ém-. . Ou
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