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INTRODUCTION

Soil i3 man’s priceless heritage. It is a natural resource
which supports plant and animal life directly or indirectly.
It is the source of man’s basic needs like food, shelter, and
clothing. Since man’s life depends so much on the soil, it is
necessary that everyone exert effort to make the soil produce
more while at the same time preserve its productiveness for
the present generation as well as for posterity. The ever
growing population demands more crop production to meet its
needs. A better, if not thorough, understandmg‘ of the charac-
teristics and properties of the soil merits primary consideration
in consvnance with soil tillage operations, kinds of crops to be
grown, lime and fertilizer requirements, irrigation, drainage,
soil erosion control measures, and other factors that will enhance
better production as well as maintain soil fertility.

For these reasons the study and classification of the soils
of Sulu Province was undertaken. This survey was greatly
facilitated through the cooperation of the provincial govern- -
ment of Sulu and some private citizens whose valuable help

~made the completion of the work possible. The reconnaissance

and soil erogion surveys of Sulu Province were conducted from
May 1, 1955 to November 5 1955, inclusive, by the Bureau of
Soil Conservation (now the Bureau of Soils) under the director-
shlp of Dr. Marcos M. Alicante and during the incumbency of
Hon. Juan de G. Rodriguez as Secretary of Agriculture and
Natural Regources. The soil report was updated and edited
by Mr. Agripino F. Corpuz, Soil Sunvey Supervisor, and

‘proofread by Mr. Juan N. Rodenas, Soil Technologist of the

Bureau. of Soils. ,
021148 : : 1k




' SUMMARY

- The Sulu Archipelago is composed of numerous islands and
islets. The aggregate area of the province is 281,640 hectares.
The province lies 94 miles southwest of Zamboanga Pehinsula.
~Jolo, on ‘the igland of Jolo, is the provincial capital and is
about 722 miles due south of Manila. In 1946 the estimated
total population of Sulu Province was 287,200.

The major group of inhabitants in the province consists
of Moslems who are also the natives of the archipelago. This
group is composed of two main Moslem tribes, namely, the
Tao Sug and the Samal. The latter tribe is further subdivided
into three groups, namely, the Samal, the Luwaan, and the
Badjao. The Tao Sugs are farmers while the Samals are sea-
farers. The minority group consists of Christians who came
from Tuzon and the Visayas. A sprinkling of foreigners
also live in the islands most of whom are Chinese traders and
merchants.

Only the island of Jolo has a fairly adequate system of land
trangportation. In the other parts of the archipelago few
roads exist. Water transportation facilities between islands
are also inadequate. Interisland vessels and scheduled airline
flights link Jolo with Manila and other cities. Ocean-going
vessels also call at Jolo for copra and abaca. 2
 Farming is the leading industry. The. principal crops in
- terms of the volume of production or cultivation are cassava,
rice, and corn. However, in terms of value or financial
returns, coconut, abaca, and fruits lead other crops. The
gross value derived from both annual and permanent crops
was about 23,821,354 pesos in 1948. TFishing is next in im-
portance. In 1938 the estimated annual catch amounted to
6,821,412 kilos valued at 1,113,009 pesos. : i

Lumbering and mining were lucrative industries before World
War II. After the war rehabilitation came slowly if at all.
Livestock and poultry industries also contribute to the economy
of the province as well as basketry, mat weaving, pottery, and

o owner-operated. About
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4 SOIL SURVEY OF SULU PROVINCE

per cent by part owners; 26.43 per cent by tenants; and
0.01 per cent by farm managers

Sulu Province has no pronounced maximum rain period and
- no dry seasen. August is the warmest month with about
27.1°C average monthly temperature; January and March
are the coolest months both having about 26.3°C average
- monthly normal temperatures. Rainfall is evenly distributed,
although November has the highest recorded average of about
267.66 mm. and 22.7 number of rainy days; January has the
lowest, 75.39 mm. and 12.8 number of rainy days.

The soils of the province were classified into 29 soil types,
one soil complex, one goil phase, and four miscellaneous land
types. The majority of these soils are residual or primary soils
found in the uplands, hills and mountains. \
' The erosion classes of the soils of the province range from
zero to 4 or from normal to severe erosion.

This report includes the productivity ratings of the soils of
the province, the fertilizer and lime requirements of most of
the soil types relative to the particular kind of crop, and the
land capability classification of each soil type together with
the recommended soil conservation measures necessary in each.

I. RECONNAISSANCE SOIL SURVEY
DESCRIPTION OF THE AREA

Location and extent.—The province of Sulu is 94 miles
southwest of Zamboanga Peninsula and Jolo, its capital, is
722 miles due south of Manila. It lies near the equator at
approximately between 5° and 7° East longitude and between
119° 5" and 121° 5’ North latitude.

The province is composed of numerous islands and islets
with an aggregate area of 281,640 hectares. The two largest
islands are Jolo and Tawi-tawi. Jolo, the ecapital of ' the
provinee, is located on the northern side of Jolo Island.

Physiography, relief, and drainage—The numerous islands

‘and islets that compose this province are arranged like a
- chain starting with Samales Group and extending southwest

to the Sibutu Group, near Borneo Island. The Tapul and Pata

‘Groups which lie between Jolo and Tawi-tawi provide the

middle link in the chain. The other groups of islands, which

lie south and parallel to Tawi-tawi are the Kinapusan Islands,
.South Ubian, Tandubas, Secubun, Latuan, Mantabuan, Banaran,

Bellatan, Simunul and Manuk Manka. The Sibutu Group is the
lagt of the Iow-Iymg iglandg in these parts facing the island
of Borneo, separated only by a narrow body of water, the
Alice Channel.

The island of Jolo is mountainous. The mountains, with a

few exceptions, have gradual slopes which are tillable. Most i

of these slopes are under permanent crops. These mountaing
are scattered throughout the island but do not form a mountain
range thus small pocket valleys and wide stretches of undulating
to rolling lands are formed and utilized as farming areas.
Mounts Tumantangis and Tukay, for example, stand facing
each other. Between them a 22 kilometer road stretch runs
connecting the town of Jolo in the north and Parang in the
southeast. A narrow valley nestles between these mountains
starting from the junction at Bauno Timbangan through In-

danan and finally slopes very gently down to Barrio Silangkan

at the weatern coast of the 1sIand From the Junctmn at Bauno
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Figure 4. Geologic Map of Sulu Province,
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DESCRIPTION OF THE AREA ‘ : q

north by Mounts Dahu, Matanding, Kaga, Busuan, and Matung-
kap, while Mounts Talipao, Mahata and some hills lie in the
south. Lying in the central portion of the stretch of land

are three prominent hills, which are conical in shape namely,
Bud Bayug, Pantao, and Kuting. When viewed at a distance
from the lower areas, these hills appear like voleano cones.
Between Mounts Mahata on the southeast and Timbu (Crater
Lake) on the northeast, is a narrow valley which starts at
the vicinity of Bilaan and slopes down to Sitio Kabungkal on
the sea coast in the south. Mount Dakula near the Crater
Lake slopes gently down the plain at Panamaw. This area
forms the neck of the island of Jolo. -Thig valley extends up

‘to Luuk (Camp Andres) rising gradually then levels off toward

the vicinity of Lahing-Lahing, a very famous beach where the
then Secretary of National Defense, Ramon Magsaysay, nego-
tiated the surrender terms of the notorious bandit chief, Hadji
Kamlon. This section of the land is bordered by Mounts Lirut
in the north, Baybay in the eastern tip of the igland, and
Lumping and Sandahan in the south. Mounts Sani and Kau-
sukan lie on the southeastern tip of Jolo Island.

Capual Island, with its 965 foot hill, ‘lies in the northeast,
about a mile across the Capual Channel from Lahing-Lahing
beach on the eastern tip of Jolo Island.

The northern portion of Jolo Island is a gently sloping "area
formed by Mounts Tumantangis, Dahu, Matanding, - Bahu,
Pang, Busuan, Lambago, Matungkap and several hillg, all of
which stand near the northern shore of the -island.

Jolo Island is generally well drained due to the presence of
numerous rivers and creeks. The prominent rivers on this
island are the Maimbung, Bilaan, Patutol, Buttaye, Kaunayan,
Karungdong, and Parang Rivers. Several creeks empty into
these rivers which aid the drainage of the inland areas. Al
these rivers are non-navigable. ' , .

Jolo Island is about 60.6 kilometers long from east to west,
3.2 kilometers wide at its narrowest breadth, which forms the
neck of the island, and 22.8 kilometers wide at its widest
portion from north to south. ] ‘ :

The next important island of the Sulu Archipelago is Tawi-
ig a long narrow strip of land, approximately 49
< from east to west and 16 and 6 kilometers

Ty arrowest breadths, respectively,

Bian *I ()11
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from Tawi-tawi by a very narrow, partially navigable Manalik
Channel. This channel is navigable only by light crafts such
as the Moro Kumpit, smaller launches, and the famous Moro
vintas.

The island of Sanga—sanga is of coral hmestone formation,
Limestone rocks are so numerous that they render the land unfit

for tillage. Nevertheless, most of the rocky areas are planted

to permanent crops, like coconut, banana, and fruit treés, The
coconut is, however, somewhat stunted and chlorotic in. appear-
ance and produced very much less than in other places.

The southern and eastern shores of this island are fringed
by a dense growth of mangrove trees which make landing
at these points very difficult.

The island of Tawi-tawi, though consisting of w1de agri-
cultural areas, is also hilly and mountainous like that of Jolo.
However, the hills and mountains here are confined into a range
which run almost the entire length of the island. The agri-
cultural areas are formed by the gradual slopes on both sides,
the northern and the southern shores. There are also small
pocket valleys located in between hills and mountains but the
combined area of all these valleys is very much less compared
with the undulating and moderately sloping tillable portions
which are located on both shores. The Bacung, Santing,
Dungun, and the Malum Rivers run through these areas.

All these rivers are semi-navigable with light erafts. There
are a number of creeks and streams that empty into them
which drain the inland areas. The Dungun River, being the
widest and the longest, reaches up to almost the center of
the island. All rivers, except the Bacung River, drain towards
the southern shore of the island.

South of the northeastern tip of Tawi-tawi are two islands.
Baliungan Island is separated by the Tausan Mariki (Small
Channel) while Tandu Batu Island is separated by the semi-
navigable Gallo Malo Channel from Tawi-tawi. Both islands
are mountainous and only a limited areas is utilized for
farming.

South and parallel to Tawi-tawi Island is a chain of low-lying
flat coral islands. This chain is composed of the Kinapusan
Group, in the northeast, followed by South Ubian, Tandubag,
Secubun, Latuan, Mantabuan, Banaran, Bellatan, Simunul,
! a:nuk Manka, and Sibutu Group, whict

|
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Figure 2. Rocky mountain covered by secondary forest is a common 'landscape in
the province especially on the islands that comprise the Tawi-tawi Group.

Figure 3. Bongao Island, with 2 rocky mountain in its center. Gently undulating
‘ kS land 1s found at the foot of this mountain.

| PLATE |
e .v L wih
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are only a few feet above sea level. The smaller islands

are mostly coral formed whereon only mangroves thrive. At
high tide some of these islands are entirely submerged, thus
presenting hazards to navigation.

Another group of low-lying, fiat, coralline islands are the
Pangutaran and the Laparan Groups located northwest of
Jolo Island. Pangutaran Island is the largest and the most
important island. Simbahan, the port of Pangutaran, is the
seat of the municipal government. This island is rocky and
flat with limestone boulders which impede tillage. The other
islands and islets are also of coral origin. Like those of the
Kinapusan Group, they are similarly dangerous to navigation.
These groups are similar in all aspects to that of the Klnapusan
Groups.

The Samales Group which lies east of Jolo is another cluster
of low-lying, coralline islands. Of this group, Bucutua and
Bulan Islands are higher in elevation, presenting a single
crest or hill each. DBucutua Island has a gently sloping relief
with a hill at its southern part, while Bulan Island appears
like a cone. The slopes of the hill are steep and sometimes
precipitous. As a whole, this group consists of the Simisa,
Tungkil, Bangalao, Balanguingui, Bulan, and Bucutua Islands.

Tapul Group is located midway between Jolo and Tawi-tawi
Islands. - It consists of Tapul, Lugus, Siasi, Lapak, and several
smaller islands such as Kabingaan, Paquia, Laminusa, Tapaan
with many islets in their vicinities. The most important island
- is Siasi with its beautiful erest, Bud Bilao, located at its center.
Its port, also called Siasi or Muddas among the natives, is the
seat of the municipal government. The slopes of Bud Bilao
i§ broken by gullies. In spite of this condition, gently un-
dulating grassy areas are found at the foot of the mountain.
Of all the islands that comprise this group, Siasi has’ the
widest tillable area as compared with Tapul, Lugus, and Lapak
Islands. Siasi Island is well drained by the numerocus streams
and creeks running down the slopes of the mountain. Most of
these waterways empty into marshy lowlands and swamps-
along the shore.

Lapak Island has two prominent hills on both ends. Thig
formation gives rise to a narrow strip of undulating to sloping
agricultural land, a part of which is occupied by the Lapak

Agrlcultural ngh School On the northern side of this island

DESCRIPTION OF THE AREA i

and filled with fresh water. The portion nearer to the shore
is marshy and covered with mangrove trees. The portion
toward the hinterland is used for lowland rice culture.

Lugus Island is also rough and mountainous. The moun-
tain runs almost the whole length of the island. This island

~ is rocky with a promontory at the western end that presents

a vertical cliff on the western shore. Along the northern
shore is a level to slightly undulating land that gently rises
towards the interior. Most of the area is tillable with gently
undulating to gently rolling relief extending toward the steep
slopes of the rocky mountain. Rocky though it is, this island
is fairly drained. Streams and brooks drain into the lakes
located on the northern shores and marshy areas along the
southern coast. At the eastern tip is another rocky hill which
is under permanent crops of coconut, citrus, and sugar apple.
Like its western counterpart, the shore is rocky with plenty
of cactus plants along the beach. A very narrow and swift
channel (Kapiutan) separates Lugus from Tapul Island.
Tapul Island presents a single mountain with slopes gliding

smoothly toward the shore. Along the mountain ‘slopes are -

gullies like that of Siasi. These are lined with trees and
other vegetalive growth giving evidence of the presence of
waterways.  This island is hilly except the narrow  level
strips along the seashore which are grown to coconuts and

other permanent crops. Big boulders of sandstones and

igneous rocks are common on the surface. Sometimes, these
are visible from a distance especially where the slopes are
covered only with cogon. Thig island is fairly well drained
by ecreeks running down the mountainsides. The island,
unlike the rest of the neighboring islands, has no marshy
areas, although there is a significant growth of mangrove
and pagatpat trees along the shore at the southern side.

TABLE 1.—The total soil cover of Sulu Province.t

Kind of land Area (ha.) Per cent

Commercial forest ... 71,671.00 25,48
Non-commercial forest ... 39,013.00 13.87
I gt A e R SR e e e 28,587.00  10.14
Unsnssatid s cultivated dand oo 142,100.00  50.51

L A e 281,321,00  100,00

ool nf P - Fpe i!u
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Geology.—In his Regional Geology, W. D. Smith briefly
described the geologic history of Sulu Archipelago as follows:

“A submarine bank, which may represent a mountain or an

upthrust fault block, rose out of the sea, with alternate periods
of submergence and elevation. Coral grew upon this platform
and at several points volecanic flows and fragmental materials,
such as tuff, were spread over the country. The period of
greatest activity was probably in the Pliocene and Pleistocene.
At this time there may have been a continuous land bridge
between Mindanao and Borneo by way of the Sulu Islands.
Then followed disruption due to subsidences, ag indicated by
atolls, and the bridge was broken. Voicanic activity certainly
continued wuntil recently. The weathering of the volcanic
formation has produced a heavy ferruginous deposit.”

A similar theory states that the Sulu Archipelago formed
one of the connections of the Philippines with the island of
Borneo. This proves the geological theory that the Philippines
belong to the same geographic region as Borneo, Sumatra, and
Java, and therefore, to Asia and to Oceania.

Geologists have theorized that the islands are made up of a

multitude of madreporic isles growing in circular form on
and around submarine mountain tops. With the help of the
water saturated with carbonic acid gas, the caleareous sub-
stances were dissolved and therefore, left the interlaced
branches of the coral reefs to be crystallized into hard rocks
which formed the docks against soil, debris, and other sedi-
ments. With the uplifts, ancient and recent, caused by wvol-
canoes the deposits emerged from the gea as islands. Further
deposition wag caused by the lava, ejected from some volcanic
‘cones. Brydon found as many as 7 layers of lava on some
islands.

Water supply.—In Jolo, the water system is confined within
the town only with the reservoir located within the town limit.
The system ig sufficient to furnish water for inhabitants of the
town proper only. In Parang and in Maimbang, though there
are a number of artesian wells along the road, these townsg
get their water from the hinterland. Water for home use is
fetched from the artesian wells along the road and brought
into the town by buses that ply along this route.

The water system in Siagi is likewise confined to the town_

DESCRIPTION OF THE AREA i 13

. TABLE 2.—Sowrces of water supply in the Sulu Archipelago.®

Number of families supplied from:

\ Total ]

number 2
Municipality of Piped water ] ; Other
families  |from streams Dnlllled dShallorir ; {{am c::r sogrcegt
ing wells ug wells | lake water | and no
or springs & it
Balimbing: e b e e R P 2EP 2 e
Bongap. 25 s oty (IO PARRC 2k g B R Sl
Hridanan S S 3,863 1 1L5 207
Joloy Lal RO SR 2,887 1,828 90
Keniga van Sl Drnciaei BRI o ) Lo AR B
RETI AT T oI B A T 292
Maimbung g 2,174 61
Marongas_ .. . 406 QTS0 e LR b e e
Panama WS a 3,187 96 112
Pangutaran St EStui [SLCaR S o L R L
Parang 0L e i 4,007 FOU| o T i
A il e peEe i e R e et e M
Patikual . __ 4,716 322 66
Siasi . ___ 5,127 CASHA I e R
Simunul.____ ORI b ahiinulie] o ST
Sitangkai___ (Ll o v o T ATl RO
South Ubian_ QI3 o | LT IR S I e s
Talipawi__ - 2,249 358 40
Tanbilage Sl e A R0 T b
Tapll PLL L v eri e Al RS RS RS N G el
Tangquil i Hrei i O | L2t st b e s b
Total st A0 Siees

Spring Supplies of Jolo Island:

Jolo (Gity) o508 816,000 gal. per day
Lanao Dakula it 13,800 gal. per day ..

Supplies , 6,800 people
. Supplies 300 people

Parvang . 10,000 gal. per day .. . Supplies 450 people
Eanl Ly 57,600 sal, per day . . Supplies 3,000 people
Talipaw .. 57,600 gal. per day .. . Supplies 2,000 people
Kabungkul .. J {0 26,000 gal, per day .. . Supplies 3,000 people
Pantam e 48,200 gal. per day Supnplies 1,200 people

system is not sufficient to supply the whole town so residents
use water containers to store water collected during the night.
-The. rest of the islands depend on dug wells for their water.

In some places where the wells are dug along limestone areas,

water is usually brackish and is especially true in places along
the shore. In Tapul, Lugus, Tara and other smaller islands,
residents take their water from wells located inland or from
the neighboring islands where fresh water is available,

Vegetation.—The molave type of forest is found in the
provinee. Hard woods exist in the island of Tawi-tawi where
there is still a dense stand of forest, in spite of the logging
operations started before World War II.

Mangroves and other kinds of plants that thrive only on salty
or marshy areas cover most of the coastlines of the large
islands, Several low or apparently submerged islands and
15191%! are also covered with mangrove especially with pagatpat
) ,t}lese islets are usually submerged with
the vegetation to mark it as an




14 ok SOIL SURVEY OF SULU PROVINCE

other varieties of water-loving plants. This condition is
common throughout the Archipelago.

Nipa palms are common especially in the islands of Jolo,
Siasi, and Tawi-tawi. These palms, found mostly in fresh
water swamps, provide good thatching material for native
houses.

The interior of Tawi-tawi is still under a lush growth of
dipterocarp forest. The undergrowth is fairly thick, consisting
primarily of vines, herbs, palms and smaller trees.

On the island of Jolo, some hills are under secondary forest
and the rest are under grass. Only the higher peaks are well
or fairly wooded. Grasslands are extensive especially on the
eastern and southern vicinities of Camp Romandier (Bilaan).
In Luuk District, a vast area of grassland exists, an after effect
of kaingin farming.

The smaller islands like Siasi, Tapul, Lugus, Lapak and Pata,

have vegetative cover similar to that of Jolo Island. The un-
dulating lower areas are under a lush growth of cogon, the
result of shifting cultivation and the tendency of the people
to move to another place to have a fresh start by clearing
another forested area rather than cut down the cogon on
good farm lands. Kaingin farming is so prevalent that only
limited areas remain under forest.

The marshy areas in the plains abound with tacog, pandan
talahib, tambo, bicao, etc. Other plants commonly growing in
boggy piaces are ferns, bangkal, palauen, badiang, bige, wild
gabi, and a thorny variety of nipa locally called “sani” or
“lumbia.”

The low-lying islands in the Tapiantana, Samales and Sibutu
Groups, including the island south of Tawi-tawi mainland, are
covered with hardy shrubs of mixed varieties and with salt-
loving plants. The mangroves are found along the shore or
marshy places and the hardy shrubs are mostly found growing
under the coconut trees. Coconut is the principal crop of these
islands. ‘

Organization and population of the area.—The most popular
island in the Sulu Archipelago is Jolo, which, in the early days,
was called Sooloo. The town of Jolo, the present seat of the
provineial government, was originally called Tiangi Sug. This
town is s1tuated m the northern shore of th@ island nestlmg
tth i(é
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According to Alip, the Sulu Moros descended from the highly
intelligent and cultured Mohammedan Malaya. Most of them
remain uninfluenced by our ways and modes of living and still
adhere to their own customs and ways of livelihood.
~ Mohammedanism ig deeply. and securely impressed in the
minds and hearts of the people and very few, if ever, have been
converted to any other faith. The people have remained simple
in their ways, leading an almost paganistic life especially those
who live in the interiors or those who lead a nomadic form
of life, like the kaingeros and the seafarers.

The Papuang are said to be the first inhabitants of Sulu,

“but they were driven into the interior mountains by the Band-

jarmasin Sumatrans. Like Mecca, Jolo at one time was a
place of pilgrimage. The object of the pilgrimage was the
tomb of Sayed Ali, a once famous sultan.

According to higtorians, Jolo was already a thriving city
and the Morog had been trading with the Chinese long hefore
the Spaniards discovered the Philippines. Manila and Cebu
were but mere gettlements of the Mohammedans while Sulu was
the seat of the sultanate.

When the Spanish Regime wags established in the Philippines,
Sulu remained independent for quite a time. The Spaniards
made several futile campaigns to subjugate the intrepid natives
of Sulu. In retaliation, the Moros went to the extent of
attacking Spanish Forts in the Visayas and Luzon. In 1850
the Moros finally recognized the Spanish sovereignty.

Upon the establishment of American soverelgnty in the Phil-
ippines, Sulu became one of the districts of the so-called
Moro Province. In 1914, ten yvears later, Sulu was converted
into one of the regular constituted provinces under the De-
parfment of Mindanao and Sulu and then under the Commisgsion
for Mindanao and Sulu in 1936, When the present Republic
of the Philippines was establighed, this province was placed
under special laws whereby a representative is elected but a
governor reappointed by the President with the consent of the
Commigsion on Appointments. All municipal mayors and
provincial board members are also chosen by popular vote.
It ‘was very ;eﬁantly that the governorship, like in all other
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Figure 7. The Port of Jolo with foreign and inter-island vessels loading and unloading

< % = 5 cargo at the dock.
¥igure 5, A malive Tarm house with betel plants grown along its fence. In the

foreground are abaca strips hung out to dry.

Figure 6. Native houses built on piles in a coastal town.
found mostly along the coast,

The prog
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are a minority composed mostly of 1mm1grants from Luzon and
the Visayas.

There are two distinct Moro tribes of Sulu namely, Tao Sug
and the Samal. Both tribes are Mohammedans; their dis-
tinction or difference lies in their occupation. The former are
farmers while the latter are fishermen. The Tao Sug live
mostly in the islands of Jolo, Siasi, Lugus, Tapul, Pata, and
in the interiors of the other islands where farms are available.
The Samalsg are found along the coast or in smaller islands with
their houses built on piles above the water, grouped closely
together. The Samals are inherently sea-loving people and
fishing is their most important and main occupation. They
are further divided into sub-tribes, namely, the Samal, Luwaan,
and the Badjao. The Luwaan and the Badjao are pagans
and spend their lives in vintas and wander from one place
to anhother. The Tao Sug is more powerful and warlike than
the Samal. ' '

The two prominent dialects spoken in this province are the
Tao Sug and the Samal. The latter has so many variations
in tone as you go further south. Most of the Tao Sugs can

‘neither speak nor understand the Samal dialect especially those .

who live in the interior but the Tao Sug dialect is understood
by all and is the native tongue of the province.

In 1946 the total estimated population of Sulu Province was

287,200. ;

Tmnsportatwn and market—The island of Jolo ig the only
island eris-crossed by second and third class roads that serve
even the remotest barrios. The road which has the most
vehicular traffic is the Jolo-Parang road because Parang is
the port of entry from the south. There are several launches
carrying cargoes and passengers from the islands of Siasi,
Lugus, Tapul, and Pata that call at this port daily.

The longest road on this island is between Jolo and Luuk
which ig 50.6 kilometers long. Its extension of some 10 kilo-
meters to Lahing-Lahing is infrequently used on account of the
unpredictable peace and order condition within this area.
From Camp Andres, the road branches isome 12 kilometers to
Bo. Sucuban in the south and another branch leads some 5 kilo-
meterq to Tandu Batu in the north The towns of Parsma‘ and
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The boat' at

Figure 9. Firewood stacketl ready for shipment to other provinces.
i right plies between Zamboanga City and Jolo regularly.

geene in Sulu.
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& Samal tribe.

. several other small launches.

~ lion of about two thirds of the populace.
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in the northeast. This road is about 28 kilometers in length.
The portion from Taglibi to Tiptipon is very seldom used as
this is known to be the rendezvous of lawless elements.

All agricultural products in this island are easily transported
to market by way of this road network. Although there are
a few individual TPU operators, the Jolo Garage and the
Carpiso Transportation Companies are the leading transpor—
tation operators of the province.

Water transportation in this province is of primary im-
portance because of the many islands that compose -it.
Several launches from Zamboanga call at Jolo, Siasi, Bongao,
and Sitangkai, but these launches have a definite route and
the other outlying islands are not benefited by their services.
So small boat operators take over but in spite of the numerous
small launches plying between islands, water ‘trangportation
facilities in Sulu are still far from adequate.

The port of Jolo is 722 statute miles and 540 nautical miles

via the shortest navigable route from Manila. It can accommo-
date two of the largest interisland vessels at a time plus

Company has four vessels which call at Jolo twice weekly.
Foreign- steamers call at this port once or twice monthly to
load abaca and copra. Added to this transportation facilities
is the Philippine Air Lines which also call at Jolo twice weekly.
These facilities are responsible for bringing the products of
the provinee to Manila and abroad.

Industries—The principal industries of this province are
farming and fishing., Farming ig the most important occupa-
The economic crops
are coconut, abaca, fruits, rice, and ecassava. In 1948, the

‘province was able to produce 23,821,354 pesos worth of agri-
. cultural products, derived from both row and tree crops, and

i total worth of 1,418,975 pesos of livestock and animal products

posts of eoconut trunks and slats of bamboq

. was realized in the same year.

Fishing is next in importance mostly done by men of the
The most common method of fishing is by fish
corals employed by the Tao Sug tribe. A few of whom earn
their livelihood by fishing. There are two types of fish corals,
one prepared for deep waters, and the other for shallow waters.
The deep water coral is a permanent structure congigting of

The shallow wat 1 fmh coral ig patie W“

The Philippine Steam Navigation
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coral, but its posts are smaller and the bamboo slats are
finer, because the light coral is transferred from one fishing
ground to another dependent on weather conditions and the
location of schoolg of fish. Some enterprising fishermen use
chicken wires for enclosures. This is more effective and
more convenient to handle than the bamboo slats which are
bulky.

Other methods of fishing are the use of hook and line,
pointed iron rods shot from a bow gun, fish nets, fish traps
(bobo), and pointed branched iron shaft fastened to the end
of a long slender bamboo (bagakay) pole about three to four
meters long.

A very unigue method of fishing is the “ambit” or community
fishing. This is domne in shallow waters at high tide. A
number of vintag join forces to form a semi-circle cordon on
a chosen spof, leaving an open space toward the shore. At
about 200 meters from the shore, they start beating the sides
of the vintas and the surface of the water to arouse the fish,
while moving simultaneously toward the shore. A rope which
is dragged underwater is pulled taut and the semi-circular for-
mation of the vintas draw closer. When the gap between the
beach and the vintas ig about 50 meters, the fishermen lower
the long sawali like bamboo slat matting (hangpes). Very
slowly and carefully they push toward the beach, while the
beating and neise-making grow in frenzy. They start diving
after the fish that have taken shelter under the stones and coral
reefy, while thoge in the enclosure are guarded closely to prevent
any escape. As soon as both ends of the enclosure touch the
beach, the men lower the bamboo bagket trap (logo) and make
an opening at a point of the enclosure, set the trap and
drive the fish ingide. With this kind of fishing, the fishermen
can keep the fish alive until market day. If, however, there
are farmers who have brought farm products to the beach,
then bartering starts right then and there. Even in the
market, bartering is still the common means of exchange
between the Tao Sugs and the Samals but cash terms are
algo observed.
le ﬁehmg m generally controlled by aliens and a few
i around Tawi-tawi and the supr-

ully the best fishing grounds in this
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‘and line is the common method used by the Moros. Some
‘venture as far as Celebes sea to catch sail fish, shark, devil
fish, barracuda, and others. The catch are sold for local
consumptlon.

In 1938 the value of 6,821,412 kilos of fish caught by all
methods of fishing was 1,113,009 pesos.

The collection of marine shells for both decorative purposes
and button manufacture is also a thriving industry.  Oysters
are especially sought for their beautiful and valuable pearls.
The shell commands a good price in the market. Pearl diving

. is usually financed by some Filipino-Chinese residents. Before
the war, Japanese pearlmg fleets frequented the waters of
Sulu.

Lumbering in the province was established by J. Johnson
before World War II in the municipality of Balimbing in Tawi-
tawi. It had a daily capacity of 1,000 board feet. This mill
was destroyed during the war and was never rehabilitated.

Likewise, copper mining was also established before the war
on Tumbagaan Island. This too was destroyed.

Other minor -industries are basket-weaving, manufacture
of nipa shingles, collection of bakawan (mangrove) trees for
firewood and housing materials, mat-weaving, manufacture
of bamboo floats for outriggers of vintas, vinta and Eumpit-
building, and others. The building of feumpit is very common
in Sibutu Island where the natives are noted for their craft-
manship. Bamboo float-making is done in Jolo where bigger
and better bamboo trees are found.

CLIMATE \

As recorded in the Weather Station at Jolo, the mean
maximum temperature for the period 1949 to 1954 is 30.6° @
with a mean minimum temperature of 22.5°C for the same

period. According fo the Census of the Philippines, 1918, the

difference between the annual temperature for the southern- _'

most station of the Philippines in Jolo and Zamboanga, and
that of the northernmost stations in Aparri and Basco, was
less than 1° C. The annual average at the former was 26.6°
and at the latter 25.8°C. For Jolo, the record of extreme
temperatures from 1903 to 1918 were 85.7°C a.nd 1&.4°

while the extreme temperatures for the period 1 b

4 ‘:'.‘.
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TApLE 3.-=The &vémye monthly temperature of Sulw in two periods, 1908
i to 1918 and 1949 to 1954; and the most recent recorded momhiy
average relative hwmidity from 1949 to 1954.° L

10081918 1949—1954
i Relative i Normal | Minimum
Maximum | Normal | Minimum hun?i ity Maximum. orma
st o eI ol ol o 46

‘ 20,6 87.5 30.1 26.3 93.4
g.lag 33% 20.3 87.5 304 26.4 g2
35,0 562 20.5 88,0 80.4 26.3 22 1
8.7 56.8 911 87.8 30.9 26,6 22.2

588 27.0 21.5 87.0 31,4 GG 51
32.9 26.7 21.1 868 31,0 26.8 22.5
8208 27,0 21.0 87.8 81,0 26.8 2205
33,9 2618 20.9 26.0 31.8 271 228
83,1 26.8 2018 870 311 26.8 2.5
32.9 966 20.7 87.2 20.9 26.6 2.3
32,4 26.6 2101 87.8 50.7 26.7 2.1

sl 26.4 21.2 86.8 30.3 26.6 5.
Mean annual___ 38,8 26.6 19.7 87.8 80.7 26.6 22.4

a Data taken from the Census of the Philippines for 1903 fo 1918 and from the records
of Weather Bureau stationed at Jolo, Sulu from 1949 to 1054.

TapLe 4.—The monthly average rainfall (mm.) qnd average mumber of
rainy days from 1949 to 19540

i Average

1 Monthly number

M e R

i month
1945: 1950 1951 1952 | 1953 1954 (mm) (namber)
T ] LI 20250 | 61.72 | 81.50 | 34,80 | 26.42 | 175.39 2.8
February-.._._.. ‘ 139.45 '205.’{4 144.27 | 102.38 | 209.30 | 201.91 16T e 14.2
Marehuinue L) AL 95.52I 61.98 | 107.19 36.07 | 158.24 89.03 il
AT LRNE 0 £3.82 | 190.25 | 219,20 | 218.61 | 132.08 | 151.14 165.02 16.8
RIS L 246.18 | 248.67 | 195.88 | 369.57 | 336.04 | 87.12 | 247.23 21,2
i A A 34925 | 145.26 | 93.68 | 288.25 | 292.35 | 131.65 | 208.07 19.7
Ju]y.-_; _______ 261.71 67.06 | 807.85 | 277.64 | 184.37 | 210.55 208.20 23.2
ANEUN - L e 264,16 | 286.51 40,39 | 166.62 | 141.22 |-165.35 177.58 19.8

aptﬂmhﬂr._-..i. 112,78 | 211.88 | 215.63 | 177.80 | 136.65 | 307.85 193.67 20.3
?0@ oo | teide | 28s.a1 | 20218 | 241,05 | 122.17 | 857.89 | 22128 21.8
t o] 4tz a0 | aa7.08 | 204,02 | 102,31 | 301,75 262,22 | 267,65 28.1
| 146,08 | 200.66 | 122.04 | 0067 | 8108 | 6.2
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that plant growth is continuous throughout the year. The
annual temperature range is uniformly low with no abrupt
rise and fall in the daily temperature as to cause big changes
in the range. The monthly temperature has remained almost
constant at 26.6°C. August, with a recent normal record of
27.1°C is the hottest month while January and March
appears to be the coolest months each having the same normal
temperature of 26.3°C.

Cloudinesg in regions in the eastern part of the Philippines
where raing are frequent is quite different from the regions
in the western part of the Archipelago,. where a dry season
prevails from November through April. No data on cloudiness
for Sulu can be obtained.

Sulu Provinece has the fourth type of climate which is char-
acterized by no very pronounced maximum rain period and
no dry season; there is an even distribution of rainfall through-
out the year. November has the highest recorded rainfall of
10.57 inches with 22.7 number of rainy days. January has
the lowest, 2.97 inches with 12.8 number of rainy days.

AGRICULTURE *

Agriculture is the major industry of the people of Sulu.
The migration of Christian Filipinos in the nineteenth century
brought much progress in the agricultural development of the
place. More and more agricultural lands were opened for
cultivation. It was at this time that two agricultural schools
were opened under American tputorship. One of these schools
was located in Indanan, Jolo, Sulu; the other is situated in
Lapak, Siasi, Sulu. Many varieties of crops were eventually
introduced while native crops were brought under better
cultural practices. Various fruit trees were introduced and
found to thrive just as well or even better in this province.
Export crops like coconut and abaca were no longer planted
at random, but instead, more areas were opened and systematic
planting was adopted, and were given better care.

Of the 46,432.12 hectares of farm lands as of October 1,
1948, abou‘t 36,914 hectares were under cultivation. A total
of 9,447,184 - pesos was realized from fruits, nuts, and other

&50 pesos was recorded for erops bemdes
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- fruit trees. The total value for all crops, according to the
census of October 1, 1948, was 14,374,220 pesos.

Crop ‘diversification is widely practiced in the province,
Abaca, coconut, rice, and cassava are the leading crops. The
culture of important fruit trees is fast becoming a _major
occupation of natives and settlers.

TABLE b.—Utilization of farm lends elasswﬁed aocordmg to use, 1943.

Cultwated il fepttesl L NS SRR B o LR 35,913.76 hectares

Idle land ... 4,297.40
Pasture (plowable) 1and . U T %
- Forest land 2,652.45 ‘ i
“ Other lands ' 1,045.09 ([0
Total ‘Area ..o e R 4643212 - *

TABLE 6.—Farms reporting; area planted: number of trees, production and
value of the leading erops of Sulu Province, 1948.

Crops riﬁ‘;ﬁ:g c I};E%E?egs) , Production (‘152;3:)
Figure 12. A six-month old abaca grove in a Sulu plantation,

8,737 15,154.84 | 48,285,857 nuts__“ﬁ; ,,,,, 8,582,299 ;
12,186 11,270;49 64,869,958 Kkilos...____.____ 6,304,618

__________ 14,030.85 359,749 cavans____._____| 4,617,910
2,687 3,144.382 8,850,957 lilos. ... ... | 1,852,220

__________ 5,874.29 89,802 cavans_ ______.__ 775‘,6'21

__________ 24,620.00 27,255,840 Eifoge sl il 0Ll 8 ABA LT

¢ e

The agricultural practices employed by the natives in the
early days were very crude. Up to this time, there has not
been much improvement. Although a few prosperous farmers
employ farm machinery in the cultivation of their farms, basic
conservation measures are yet to be taught. The natives
are rather slow to follow this lead on account of lack of capital,
and perhaps pure lack of knowledge on the basic principles
“involved in the use of farm machinery. i _

Coconut.—The pr1nc1pal money crop of Sulu ig coconuty It 8
is grown on almost all the islands that comprise this province,
especially on the narrow long coastal plains and the
gteep hlghlands and mountam slopes. Althou ;
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includes the value of nuts used for food, making home-made
oil, desiccated coconuts, and copra. In 1948 out of the 15,154.84
hectares planted to coconuts, the total production was 48,285,357
nuts gathered from 1,281,113 bearing trees while the total
number of trees planted was 1,798,280. Out of this number,
only 919 trees were tapped for twuba which yielded 120,974
liters valued at 48,818 pesos. The total value of coconut
products for 1948 was 8,582,299 pesos.

It will be noted that the number of trees has been reduced
as a result of cutting during the War. However, the trees left
were fully matured and bearing in 1948 when the farms were
rehabilitated. The high cost of copra accounted for the enor-
mous increase of the money value of this crop.

Rice.—Rice is the next major crop to- coconut. This crop
is planted on almost all fields in Sulu. In 1946 the total area
planted to palay was 12,500 hectares with a production of
227,350 cavanes of palay valued at P13.75 per cavan. In 1948
the area, production, and value rose to 14,030.85 hectares,
359,749 cavanes, and 4,617,910 pesos respectively. But even
with this production, the provinee still obtains rice from
Manila and Cotabato. The local production of this food crop
is apparently insufficient to meet the local demand. Upland
rice culture ig the source of most of the rice in the province.

Abaca.—Abaca ig another important crop of the province.
Formerly, this crop was confined to the island of Jolo. When
the industry proved to be a boon to agriculture at the time
when the Philippines became one of the important abaca-
exporting countries, ‘the other islands in Sulu started to grow
abaca. On the islands of Tapul, Pata, Siasi, and Tawi-tawi,
abaca was found to grow just as well or even better than in
Jolo. In 1948 the area planted to abaca was 3,144.82 hectares
which produced a total of about 3,650,957 kilos of fiber, valued
at 1,852,220 pesos. :

Corn.—Corn is interplanted with palay, cagsava, and other
minor crops like millet and sometimes melons.  These crops
are planted simultaneously in alternating rows during the
planting season which is usually at the beginning of the rainy
season, Corn is planted mostly for local consumption and
gold while the kernel is young and tender. The surplug i
and marketed as shelled corn. In 1946 the total a
to co 4 which produced 49

gh‘

-
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planted to this crop, producing 89,802 cavanes, valued at
715,621 pesos. Shelled corn is mostly shipped to Cebu.

Cassava.—Cagsava is the staple food of the natives of Sulu.
It is ‘second to coconut in money value. It ig preferred to
either rice or corn because it is much cheaper. Like the
corn-eating Cebuanos and Cagayanog, the Moros of Suli may
apparently be dubbed as ‘“Cassava-eating” people.

Every cultivated area in Sulu is planted primarily to
cassava. The intercrops of rice, corn, ete., are either secondary
or minor crops in the field. The secondary crops are harvested
carlier and the cassava is left to be harvested at will until
the whole crop is consumed. Then the field is again planted
to this food crop. i

Out of the 4,900 hectares planted to cassava in 1946,
12,250,000 kilos was harvested valued at 512,000 pesos. In
1948 due to the increase of population, the area planted
to this erop was 11,270.49 hectares with a production of
64,859,953 kilos, valued at 6,304,618 pesos.

Fruit trees.—Sulu became known as the “California of the
Philippines” on account of the abundance of fruits in the
province. The culture of fruit trees became very popular
among the natives especialgy in Jolo where there are adequate
land transportation facilities for marketing farm products.
On account of these facilities, fruit trees became a major crop
of the province. The leading fruit products are banana,
lanzones, mango, mandarin, jackfruit, orange, papaya, durian,
mangosteen, and marang. ' ‘

Other fruit trees grown in a commercial scale are makupa,
tambis, coffee, cacao, pummelo, avocado, guayabano, huani, atis
(sugar apple), and baluno. Most of these, however, are planted
as secondary crops among the more important fruit trees.
Mabolo, santol, beriba, chico, rambutan, pili, caimito, siniguelas,
and several other fruit trees of less value are grown in a
limited scale.

Tobacco—Tobacco is planted in a limited scale in the islands
of Jolo, Tapul, Lugus, Pata, Siasi, Lapak, and Tawi-tawi. It
is grown for local consumption. Tobacco is used mostly for
'y the betelnut, buyo and lime (slake lime). The

ter the other, rolled into a ball and
,«’, rment, .' fumn Head
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In 1938 a total area of 245.93 hectares was cultivated to
this crop with a production of 144,463 kilos, valued at 17,576
pesos. In 1948 the total area planted was 456 hectares which
produced 291,115 kilos, valued at 209,403 pesos. The increase
of cultivated area and production is the sudden demand for
tobacco after the war.

Peanut.—Peanut, in most cases, is pIanted ag a rotation crop.

Like all other seasonal crops, peanut is planted only in a small
scale in areas previously planted to rice and/or corn or cassava
and sugar cane. The natives produce peanuts for family and
local consumption only. The islands where this crop is grown
are Jolo, Pangutaran, Pata, Tapul, Lugus, Lapak, Siasi, and
to a very limited extent, the Tawi-tawi groups.

In 1948, with a total of 582 farms reporting, an area of
370.29 hectares was cultivated to peanut. The total production

of this area was 313,654 kilos, valued at 177,084 pesos. During .

the early part of 1948, the reported total number of area
planted to peanut in Sulu was 410 hectares with a production
of 124,500 kilos of unshelled peanut, valued at 49,800 pesos.

Coffee—Coffee is grown mostly for family and local con-
sumption. The trees are grown in backyards or in the most
accessible places such as mnear the wells and along the
fences. A family averages from 15 to 20 plants each. During
the 1948 crop year census records show that .the province
produced 13,656 kilos of dry beans, valued at 15,877 pesos.

Cacao—Like coffee, cacao is also raised for family con-
gumption and only the surplus is marketed. The harvest in
1948 was 6,882 kilos valued at 10,354 pesos. This was pro-
duced out of the 1,856 bearmg trees ag reported by 299
farmersg,

Vegetables.—-—Vegetables are planted in limited scale on

farms and on backyards or home gardens. Among the most

common vegetables found in the market are eggplant, ampalaya,
black pepper, garlic, ginger, mongo, onion, beans, potato, peas,
tomato, ubi, cucumber, patola, upo, watermelon, squash and
leafy vegetables such as pechay, mustard, cabbage, saluyot,

radish, and others. These vegetables, both green and Ieafy,

are sufiicient to supply the local demands.
Other minor crops of the province are buyo, yau

gincamas sabutan red pepper, maguey, d
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In Sulu farm practices have changed a little since the turn
of the century, the manner in which the land ig treated leave
much to be desired. The Sulu Archipelago is so segregated
from the rest of the Philippines that modern ways trickle
only very slowly into those islands. Throughout most of the
Spanish rule Sulu has always been a territory apart from the
rest of the Philippines in the sensge that travel between the
islands was limited to piratical raids, occasional trading,
and wars.

During the American occupatlon the more influential and
enlightened Mohammedan Filipinos started slowly to adopt
modern agricultural practices. This was influenced by the
introduction of agricultural machinery. However, until now
their use is restricted only to the more prosperous farmers.

Use of machinery is limited to the level uplands. In low-
land rice culture, work animals are used to prepare the fields
for planting,

Crop rotation is one way of maintaining soil fertility,
especially where legume crops are included in the sequence.
In Sulu, peanut is planted after the crop of rice, corn, or

TABLE 7.—Total number of trees planted, number of trees bearing, produc-
tion and value of ten leading fruit trees of Sulu Province, 1948.

Kinds Total trees Trees Production Value

planted bearing (fruits) (P esos)
Limzonesd il L IR BRI oL 117,945 78,796 | 4,805,459 | 1,128,169
10 e el SR g B T B 57,260 37,810 38,743, 594 557,314
Bananasueiiis e b1 e T AL 6I3T6RI L R 1,112,496 1,136,457
INTanQanine B DI L B RSE L B P 10,402 Ll 3,721,719 101,366
Orangei-_ £ 57,612 35,067 12,890,581 864,781
AReatd it BRSSPI L i Bl 0 ik el 17,954 10,699 1,232,620 485,402
1o e MR IR ST 0 R 22,619 19,539 213,675 60,095
l’ap{lya _____ 22,875 16,580 525,843 89,466
Diifians L, - 71,548 48,972 922,068 489, 532
Mangosteen_ : R 3,306 1,626 563,007 24,348
Wy e ek R BT L ARG A 24,348 1(; 497 '1 2,228,708 401,065

cassava, is harvested. In some cases, peanut is planted to a
field which has been fallowed for one or two crop seasons.
These fields are used as pasture during the time that they
are idle. In some places, farmers rotate corn, cassava and
rice gugar cane, This is especially true in areas that

ldom or not at all applied on farms
g If, however, fert
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TaBLE 8.—Farm Reporting; trees planted, trees bearing, area, production
and valuwe of important minor erops of Sulu, 1948.

Crops Farms Trees Trees Area i Value

b reporting planted bearing |(Hectares) Hro ction (Pescs)
Tobac-ao_.. 694 £ ! £ 455,97 291,115 kilos__.| 209,403
Peanuts. . . 582 i y J]3 654 kilos_..| 117,084
Camote___ AL Ln] 1,210,031 kilos___| 160,246
Cotfaal dadn i 1,045 13,980 kilos- . 16, 266
Catho ML oL L 306 6,889 kilos___| 10,459
Pineappie NG00 E0 0 988 68 141,666 fruits __| 20,961
Bugarcane .. _.-.: .. R M B L T G 171.70 888,808 tons...| 46,267

TABLE 9—Farms and person reporting, area planted, production, and valie
of some common vegetable both on farms and not on farms, 1948.

Person or Area i :
Kinds 2 Tarms planted Pr(n&;;gzi)on (}i:ég:)
f reporting (Hectares) 7 7

e plan i AE S C S e RS BRI 1 1,365 218.24 166, 150 87,565
Ampalaya_ = 23,194 5,449
]é}a?k Papp 3,383 2 333
arlic_ 8,448 8,448
Glnger_-__ 18,943 T, 747
IOVangu _______________________________ T G O e T B
ha (07 ¢ B S U S S L e e e st NSRRI U - ] (LR 0 1 i B A e B
Big __ 3,538 2,300
& Small 14,015 9,250
(oot J e o e PR ) S T I T || A e () U s v b b gfn s S e T SR e i
Dry o 778 934
Green 21,824 6,647
iEotatniint ol RSl 1,795 505
gea (é}reen) 25, 236 \ 2,095
omato 5. 1,822 5,985
EILTR SRR S ' L8 110,668 21,918

(FRULITS)

@itenm bapuc koGt I o S a2l [ 237 24.67 74,599 8,207

.Patula _____ 697 68.47 96,999 4,439

________ 339 f 18.08 26,051 . 6,012
Wﬂtermelon 238 16.79 58,923 10,821
tersp i L I R P L 687 61.13 86,395 24,958

IERE (OFELT i\ oty P S o S o = 6,052

government agencies charged with imparting knowledge on the
use of fertilizers.

Cover crops like kudzu and centrosema are grown on Siasi
Island usually under the coconut trees with the object of
increasing the organic matter content of the soil as well as
to control the growth of cogon. However, this soil and mois-
ture conservation practice is observed by but a few farmers.

Terra,cmg, contouring, and strip-cropping are not pr iced
in the province. Although the natives practice inter '
it is done to accommodate some €rops they wal
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Water for irrigation is tapped from rivers and creeks.
TLowland rice culture is practiced in regions that are assured
of water supply throughout the year. In 1948 the total
irrigated area for rice in Sulu is only 3.10 hectares producing
about 185 cavans of palay. The lowland non-irrigated area
is about 230 hectares with a production of 8,783 cavanes.

LIVESTOCK AND POULTRY INDUSTRY
Only a few livestock and poultry survived the war. After

the war, the government, through the Bureau ‘of Animal

Industry, initiated the rehabilitation of animal industry by
1mportmg animals for breeding purposes. :

TA‘BLE 10 ﬁThe Linds, number, and value of lLvestock, poultry
and poultry products of Sulw Provinee, as of 1948. :

Kinds : Number ’Value (pesos)
Livestock i
S Coabaosilote ol ey 9,638 889,780
Cattle 17,156 1,673,935
Hog b et U 843 28,181
Horses .. 4,130 . 216,068
Goatiad sl el R e T 11,232 150,154
Buffalo } G i o 3,052
Sheep! o e TRl R . e 60 518
Poultry
Chifcleeninl Bl A Bl by AR RE ol Sl ren 267,422 ; 260,972
G0t B 0. v L L e e 2,773,493 277,614
Dyl b G e L L e 9,967 11,416
Tggs 121,742 13,210
Geese ... 109 268
Pigeon ... e 14 {7
gt R B il 24 253

The following shows the milk production of the different
kinds of animals:

Carabao . 8,690 liters . . .

Cattle B9 iters ]? ‘3,552 pesos
B o D00 iters - L J
bkl of ¢

9,659 liters 3,562 pesos
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~who rent or lease from others all the
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as for posterity. The method of farming that they still use PERCENTAGE “AREA" OF FARMSXOEERHEQL'BYJ |
is based solely on what the soil can give or yield, unmindful |
of replenishing what the soil had lost. The total disregard of SULY \ COTABATO |
soil fertility depletion through continuous cropping, is a result |

of the farmer’s ignorance of his potential wealth and of the |
soil’s basic characteristics. After several years of cultivation
and fthe production dwindles the farmer blames not himself

but bad luck or attributes poor yields to superstitioug beliefs. 1 | %
He then moves out to another area but if it happens that Ful)iOwnere % tout0 Y

“TAMBOANGA : i

“14.30%s

there is no more place for him to go, he continues tilling :
his farm until he finally succumbs to poverty.
The soils of Sulu are not as badly impoverished as those

of Cebu. Furthermore, there is still a wide room for expan- | il
sion especially in the southern islands. Nevertheless, while e
it is still early, it is imperative to start a soil conservation .; 4 sl
program. : e 1 Pt e il il

On the island of Jolo, vast tillable lands are already idle. 1 A1} Tenarts 19,400 R
Steep slopes have been denuded of their original forest cover Pk s Yoo U
bringing about the growth of cogon, a soil exhausting grass. 1 ‘

! FARM TENURE . .

Sulu was formerly governed by a sultan, who had several i el
datus under him. These datus were given certain areas | . PiRCENTAGE?AREA-°F~H“MS4'~°?ERATED BY .
to cultivate with a certain portion of the harvest going to ! 4 : i s
the sultan as tribute. ' _;' Z AMBOANGA, i EOTACA

7 SULU

Toward the termination of the Spanish regime, gratuitous 1
land grants were given to farmers who had cultivated a
piece of land for at least four consecutive years. During
the American regime farm lands were either sold or awarded
by homestead. Those who were fortunate to acquire wide |
areas for themselves became wealthy and the workers under
them eventually became their tenants. Thus, farm tenancy
originated in the province. e

In general, there are four classes of farm tenure in this
province, namely, (1) owners—or farm operators who work
on all the land they own; (2) part-owners—farm operators
who own part and rent or lease other farms which they work:
(3) manager—farm operators who supervise the work on the
farm for farm owners and receive wages or salari
of the crops for their services; (4) tenants—

Full Owners el 78,30 e

1.5 :l.i

" g&&i\# ‘;?:.;.';.u'[u, |
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(a) share-ténant or those who rent the land they work and

pay as rent a share of the crop or crops harvested; (b) cash !
tenants or those who rent the land they work and pay as

rent a specified amount of money or a definite quantity of
crop or crops harvested; (e¢) share-cash tenants or those
who rent all the lands they work and pay as rent a share
of the crops in addition to a specified sum of money. '

A graphical illustration of the percentage, number of farms,
and farm areas operated under a system of management in
Sulu compared with the two neighboring provinces of Zam-
boanga and Cotabato is presented and from the graphical presen-
tation of the forms of land tenure, it can be seen that in
the three provinces indicated, the majority of the farms are
worked by full owners., Farms operated by tenants come

next, while those worked by part owners as well as farm

managers are comparatively few. i

The total area of farm operated by full owners is very
much wider than the combined areas of those under part
owners, tenants and farm managers.

The average sizes of farms in Sulu range from 1 to lesg
than 2 hectares or 32 per cent of the total number of farms
in the province. The big-size farms of from 5 to 20 hectares
and above, represent only 11 per cent or 2,561 farms altogether,

TABLE 11.—Farm tenure and nuwmber of farms operated by:

Sulu Zamboanga : Cotahato
Bl O smers ¥E0I- G U il 11,345 25,980 38,206
Part Owners ... 123 464 T64
All Tenants ... 2 2,611 9,907 | 12,506
Hlarma e Manacrers e S 81 255 8
Aliabeple el S e 14,160 26,606 51,484

TABLE 12.—Awrea of farms operated by:

Sulu Zamboanga Cotabato
i Ha, Ha, Ha,
Bl Oererar e e st o S 37,000.89  168,976.40  851,764.08

Part Owners ...

933.41 (,383.02
All Tenants ‘ 50,491

5,865.65
2,232.27 i

- are made, test pit
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TABLE 13.—Number of farms classified by sizc_a, 1939
Number  Percentage

Size
Liess (than i Hechabalussmsser i 1 0 o e, 4,079 20
From 1 hectare to less than 2 hectares ......... 6,665 32
From 2 hectares to less than 8 hectares ... ST, 18
From 3 hectares to less than 4 hectares 2,130 14
From 4 hectares to less than 5 hectares 1,174 5
From 5 hectares to less than 10 hectares ... 1,723 8
From 10 hectares to less than 20 heectares ... ggg E

From 201 0r more Semeesecy cr /L

20,384  100.00

TABLE 14.—Area and percentage of eight leading types of farms in

Sulu, 1948
Types of farms?l : Area in hectares Percenfaage

Coconut 15,154.84 30.26
Palay iyl i 14,030.85 28.15
Cassava 11,270.49 22.57
Gorn St o 5,874.29 - 10,74
Abaca ... 3,144.32 6.31
Tobacco 455.97 M (e
Peanut 370.29 0.73
Sugarcane i O IRINEERESE L LRl 171.70 0.83

Fobalii o R S R TS 49,9725 100.00

1A farm is c-}.assifgd as “Coconut farms” if the area planted to coconut covers 50 precent

or more of the whole farm, and likewise for other types of farms.

SOIL SURVEY. METHODS. AND DEFINITIONS

Soil surveying consists of (1) the determination of the
morphological characteristics of soils; (2) the grouping and
claggification of soils into units according to their characterisf
tics; (3) their delineation on maps; and (4) the description of
their characteristics in relation to agriculture and othex
activities of man. uEE

Soils, their landscapes and underlying formation, are exa-
mined in as many sites as possible. Borings with the soil auger
are dug, and exposures such as road and
idied. An excavation or road cut exposes

~collectively the goil profile. Thege
1 ag the pavent material heneath
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stones are noted. The reaction of the soil and its content of
lime and salts are determined either in the field or in the
laboratory. The drainage, both external and internal, and
other features such as the relief of the land, climate, naturaI
and artificial features are taken into congideration, and the
relationship of the soil and the Vegetatmn and other environ-
mental features are studied.

On the basis of both external and internal characterlstlcs,

_the soils are grouped into classification units, of which the three
principal ones are (1) soil series, (2) soil type, and (3) soil
phase. When two or more of these mapping units are in subh_,
intimate or mixed pattern that they cannot be clearly shown on:

a small-scale map, they are mapped or grouped into a (4)°
complex. Areas of land that have no true soil, such as river:

beds, coastal beaches, or bare rocky mountainsides are called
(5) miscellaneous land types. Areas that are inaccessible hke
mountains and great forest areas whose classification is of
no agricultural importance for the present are c1a351ﬁed as
(6) undifferentiated soils.

A series is a group of soils that have the same genetic
horizons, similar important morphological characteristics and
similar parent material. It comprises soils which have essen-

 tially the same general color, structure, consistency, range of

 relief, natural drainage condition and other important internal
. and external characteristics. In the establishment of a series,

a geographic name is selected, taken usually from the locahty
where the soil was first identified. For example, the Pasil
series was first found and classified in the barrio of Pasﬂ

‘municipality of Indanan, Sulu Province.

A goil series has one or more soil types, defined according to
the texture of the upper part of the soil, or the surface soils
The class name such as sand, loamy sand, sandy loam, silty clay:

‘loam, clay loam or clay is added to the series name to gives
the complete name of the soil. For example, Pasil clay
is a soil type within the Pasil series. The soil type thereforé_o

. ‘has the same oeneral characteristics as the soil series except
for the texture of the sgurface soil. The soil type is the
principal mapping unit. Because of its certain specific characu
teristic it is usuvally the unit to which agronomiﬁ am are
definitely related

A Phnase a‘

""!J‘
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external, that may be of special practical significance.
Differences in relief, stoniness, and extent or degree of erosion
are shown as phases. A minor difference in relief may
cause a change in the agricultural operation or change in the
kind of machinery to be used. The phase of a type with
slight degree of accelerated erosion may need fertilizer re-
quirement and cultural management different from thosé of
the real soil type. A phase of a type due mainly to degree
of erosion, degree of slope and.amount of gravel and stone
in the surface soil is usually segregated on the map if the
area can be delineated.

A soil complex is a goil association composed of such intimate
mixture of series, types, or phases that cannot be indicated
separately on a small-scale map. This is mapped as a unit
and is called a soil complex. If, in an area, there are several
series such as Pasil, Adtuyon, and others that are mixed
together, the two dominant series must bear the name of the
complex, as the case may be. If there is only one dominant
constituent, that series or type bears the name of the complex

as Pasil or Adtuyon complex.

Qurface and subsoil samples for chemical and physzcal ana-
lysis are collected from each soil type or phase, the number
being determined by the importance and extent of guch soil
types or phases. Profile samples are also obtained for fur-
ther morphological studies of important soil types.

The soil survey party, composed of two or three technical
men, maps the area and delineates the various soil types, phases,
complexes and miscellaneous land types. All natural and
cultural features found in the area are indicated on the soil
map, such as trails, railroads, bridees, telephone and telegraph
lines; barrios, towns, and cities; rivers and lakes; prominent
mountaing, and many others. 3

SOILS OF SULU PROVINCE

The soils of the province were divided into three general
groups, namely, (1) soils of the plains and valleys, (2) soils

SOILS OF SULU PROVINCE

of the uplands, and (3) miscellaneous land types.

Soil type
Numbers
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it @Ouinsyialoam & 0o sl s e e ) S e b O S 413
GaSanuanuel isandyy Toame S TR 96
" 7. Bantog clay loam ......... 5 16 1
" II. Soils of the uplands: _
J8ta, Filomenaelay loam: . vl ) 0 DR 580
SER NIl elay s e e e e e R N e s o O R 551 &
SERasTl claydisteeptphage s o= S S SRR A b2

LBaouie clay loam it
. Barotac clay loam ........

. Tiptipon clay loam
. Camiguin clay loam
. Jasaan clay loam
9, Guimbalaon clay ............
10. Luisiana ¢lay ... Sl SR R R e T
11. Paete clay loam ...

12. Sapian clay loam
13. Sapian silty clay loam
14. Tagburos clay loam
A ey e e L Sl e R
16. Adtuyon clay loam ... .
s Bantayiiclay bl sl e s S iedl Bl se i i

001 T o

18. Sevilla stony clay loam .. 555
195 Bolinaokelaysloam .1 slE EE e i s ) 108
20. Bolinao loam . L h B!
21. Sibul clay loam ... i A
22, Pantao silty clay _ S e 891
EEGoran dail bRl banli S il sibissn e Bl el 5T
2d S basil N dbtivont complesx MU0 oo B 553
ITI. Miscellaneous land types: : Y
IEH S dRos el i e RUROER S e L 1
ruBeach@candee S E () : 118
3. Maningkulat peat ... . 559
diibvoclol land SMREl i cid e ol e L e e o B

f SOILS OF THE PLAINS AND VALLEYS
KAUNAYAN SERIES :

: Kaunayan series is a newly established series first identified
in Sulu Province. It consists of recent coastal deposits mostly

due to wave and sea current action. The series is found

adjacent to the beach over long narrow strips of level land.

The water table on this series is shallow ; external drainage is

fair while internal drainage is rapid. The organic matter

content ig fair. iy e
Coconut thrives well on this series,
production of 5,000 to 6,00

Il COCOTLL §
i i i sl
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lanzones, citrus and other permanent crops. Bamboo and
betel nut also abound on this series. : Bk

Kaunayon sandy loam (550).—The sandy loam surface soil
is brown, dark brown to almost black. A liberal amount of
organic matter is present as evidenced by the dark color of
the surface soil. It is loose and friable. The boundary with
the underlying layer is wavy, but in some places it is smooth.

The subsoil can easily be distinguished from the surface soil
by the marked difference in color and texture. It consists of
grayish brown to light grayish medium sand. Coralline
gravels are found in this horizon. The layer is slightly com-
pact but very friable. Its boundary with the substratum
is wavy. '

The substratum consists of light gray to almost white medium
sand. Some marine shells as well as coralline gravels and
stones are contained in this layer. It is loose and friable.

The typical profile characteristics of the Kaunayan series
as represented by the sandy loam type are as follows:

Deptl.l Characteristies
{em.) 3
0—25 Surface soil, sandy loam; brown, dark brown to almost black;

strongly friable and loose; contains fair amount of organic
3 matter; boundary with subsecil, wavy. -
25—45 Subsoil, medium sand; grayish brown to light gray; com-
pact; friable, caleareous. Coralline gravels embedded in
this layer; boundary with substratum, wavy. g
45—helow  Substratum, medium sand; light gray to almost white;
loose and friable. Marine shells, coralline gravels and
stone present.

MACABARE SERIES

Soils of this series consist of recent alluvial deposits. They
occupy the level to nearly level areas along the coast. The
alluvial deposits are mostly of deeply weathered tuff, sandstone
and conglomerates. External drainage is poor while internal
drainage is fair to good. ; ;

The favorable relief and an adequate water supply make this
geries good rice land. In the higher sections coconuts are
ZTOW The surface is free of stones and rocks but gravels are
G ' ar layers. :
ay lowm (274).—This soil type is found in

| occupying a pocket valley

Bl 18 and Gre
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traverse the area. Lowland rice yields about 50 to 60 cavans
of palay per hectare. While two plantings in a year 1s
possible the farmers usually leave their rice fields unplanted
after their first harvest because they find the second harvest
yields very much lower than the first.

The typical profile characteristics of tins goil type are as

-follows :
Depth Characteristics
(em.)
0—35 Surface soil, sandy eclay loam; brown, reddish brown or

brownish gray, with orange brown mottlings; coarse
granular structure; mellow and very friable, free from 1

coarse skeleton. Boundary with subsoil, wavy.

35—T5 Subsoil, sandy loam, yellowish gray to yellowish brown, ]
# structureless; slightly  compact. The lower subsoil is

sandy loam to loamy sand, yellowish brown; friable Wlth
: some gravels present.
T5—80 Substratum, medium sand; grayish white with brown
mottlings.

. QUINGUA SERIES
Soils of this series are alluvial deposits with medium to

coarse texture, well drained, and of rapid to very rapid per-..u

meability. The relief of the series is generally level to nearly
level. They are deep, generally fertile, and are easy to,
cultivate.

Quingua clay loam (109) —This soil type is devoted to up-
land rice and cassava as well as coconut and various fruit
trees. The average upland rice production on this soil type
in Jolo Island is about 45 cavans of palay per hectare. ‘

The typical profile characteristics of this soil type are as .

follpws !

Depth Characteristics

(cm.)

0—40 Surface soil, clay loam; light brown, brown to yeHOW]sh
brown; loose and structureless; rapid permeability; has a’
fair amount of organic matter. The boundary with
subsoil is smooth and diffused.

40—380 Subsoil, silty clay loam; light brown fo reddish brown; struecs

. tureless; friable and loose but in some places, compact.
80—100  Substratum, silt loam to silty clay loam; brownish yellow,:
: or brown to reddish brown; slightly friable and compac’c.
No coarse skeleton present. ‘

Quingua silty clay loawm (295) —Thig soil type i found
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forest ils‘ the dominant vegetation. Abandoned farms are
evident in the area. Coconut trees and cagsava were once the
cultivated crops but due to the abundance of monkeys and wild

_pigs the farmers discontinued developing the area.

The silty clay loam surface soil is yellowish brown to brown,
friable and has fine granular structure. It is 80 to 40 centi-
meters deep and contains a fair amount of organic matter.
The underlying layers are basically identical to those of the
clay loam type digscussed previously.

Quingua loam (413) .—This soil type is found in the northern
part of Tawi-tawi Island. Cassava is the cultivated crop while
second growth forest is the native vegetation.

The loam surface soil is brown to yellowish brown and has a
depth of from 80 to 40 centimeters. It is loose, very friable,
and highly permeable. The boundary of this layer with the
subsoil is smooth and diffused. The underlying layers are
more or less similar to the corresponding layers of the Quingua
series already discussed above.

SAN MANUEL SERIES

Soilg of this series consist of recent alluvial deposits of
several layers. The relief of this series is generally level to
nearly level. Internal and external drainage are good to
excellent; consistency of surface and subsoils is loose and
friable; permeability is rapid; and root penetration is easy.

San Manuel sandy loam (96) —This soil type occupies only
a small area on the northeastern part of Tawi-fawi Island.
Small abandoned coconut grove are found scattered on the
area. The native vegetation consists of second growth forest.
The only cultivated crop is cassava. Harvest of cassava is
usually done four to five months after planting. The average
production is about 15 tons of tuber per hectare. The soils
under native vegetation are grayish brown due to organiec
matter while those found in the open areas are lighter in
color,

The typical profile charactemstlcs of San Manuel sandy loam
are ag follows:

Dﬂp:bh i 1 Characteristics

gandy loam; light brown to hrown; looge and
yetmaa’bla' fair organie matter content,
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40—70 Subsoil, silt loam; light brown to dark brown; fine granular !
structure; friable; highly permeable; easily penetrated by !
roots. Boundary with wunderlying layer, smooth and

diffused.

70—100  Substratum, fine to medium sand; yellowish brown to light

reddish brown; structureless. No coarse skeleton present.

BANTOG SERIES

This =soil series consists of recent alluvial deposits. It :

occupies low and level areas and is very common in valleys
or pockets between mountain or hill ranges. There are no

stone or rocks on the surface or within the soil profile. - Internal]
drainage is poor because the subsoil and substratum consist

of clayey soils. Surface runoff accumulating in low areas does
not readily percolate. Lowland rice culture is, therefore,
very suitable on soils of this series. Soils of this series
generally contain a fair amount of organic matter.

Bantog clay loam (16) —This soil type is located in the

western interior part of Jolo Island. The gurface soil is brown
' to dark brown clay loam with brownish red streaks. It is

slightly hard when dry, sticky and plastic when wet. With

optimum moisture content, the soil is mellow and is eagily
cultivated. The boundary with the subsoil is smooth and
diffused. The surface layer is about 30 centimeters deep.

. The subsoil is yellowish brown or light brown to dark
brown clay loam to clay. It has a medium granular structure,
sticky when wet and upon drying hard clods form. There are
no coarse skeleton nor stones in this layer. The boundary

with the underlying layer is smooth and diffused. This layer_ 4

is about 80 to 80 centimeters from the surface.

The substratum is light brown to light r_eddlsh-brown clay.
It is sticky and plastic when wet. Codrse skeleton, stones,
or boulders are not present.’

SOILS OF THE UPLAND
STA. FILOMENA SERIES

Doils of this series were developed from older alluvial forms
or terraces. The soil materials originated from places of
higher elevation and brought down by streams and runoff
to their present location. Gravels and smooth rounded pebbles
are found throughout the .3011 proﬁle The reli

A\ 'E_';.g.ﬂg-,j}i_' g CLa Lt a g, 'O _g_' :n (68

e rik e At
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Sta. Filomena clay loam (580).—This soil type is found in
the central part of the island of Jolo. The rolling to hilly
portion are covered by cogon while the undulating portion
are cultivated to upland rice, sugar cane, millet, cassava, corn,
and camote. Fruit trees are also grown such as coconut,
citrus, jackfruit, lanzones, huani, durian, mango, marang, ‘and
mangosteen. Banana and abaca stands are also found in
the area.

The surface soil is grayish brown to grayish black clay loam.
It is coarse granular in structure; slightly sticky when wet;
has slow permeability. A few rounded gravels are present
in this layer. In some places boulders are.present on the
gurface. This layer is about 30 to 35 centimeters deep.

The subsoil is grayish brown to reddish brown clay. It is
compact and slightly plastic and sticky, thus internal drainage
is poor. This layer is about 35 to 75 centimeters deep.
The lower part of this layer is of heavier clay, reddish brewn
to yellowish brown. The boundary between layers is moderately
distinet.

The substratum is grayish to light brown clay loam. Gravels
and pebbles which were water laid are present in this layer.

- PASIL SERIES

Soils of this series were developed from products of volcanic
ejecta. The presence of red, soft volcanic cinders in the profile
ig distinguishing characteristic of the series. There are no
gtones or boulders on the surface or in the lower layers.
The substratum consists primarily of highly weathered voleanic
rocks that break into cubes readily which in turn can be easily
pulverized by pressing them between the fingers. Roots easily
penetrate the surface and subsoils. The latter consists of
granular clay loam to clay which is fairly permeable. This
gories is found in the uplands at elevations between 100 to
1000 feet above sea level. External and internal drainage
are both good. Pasil series is found in the southern part of
the island of Jolo.

Pagit elay (B51).—The surface soil is light brown to brown
( ular structure and moderate permeability.
and glightly plastic when wet. After
#oil puddles but upon drymg the
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thumb and forefinger a reddish brown or pinkish brown
wdery mass is produced. The surface soil is about 40
entimeters deep. Its boundary with the subsoil is wavy.

The subsoil ig light brown to brown clay loam, but in some
places this layer is reddish brown. The soil has a medinm

ranular structure and is of moderate permeability. Numerous
Voleanic cinders are embedded in this layer. The depth of the
Ubsoil ranges from 40 to 70 centimeters from the surface.
The boundary with the substratum is wavy.

The substratum is composed of highly weathered volcanic
{uff and cinders.  The voleanic tuff readily crumbles into cubes
und if pressed between thumb and forefinger the cubes are

ﬂqlly pulverized. The depth of this layer is from 70 to 150
tentimeters from the surface.

This soil type has been extensively cultivated to corn, cassava,
lipland rice, camote, and sugar cane. Fruit trees such as
‘urian, mango, bulano, and lanzones, as well as coconut, abaca,

Figure 15. A wnrofile of Pasil clay loam ai Barrio Pasil along the Paraﬁg Road. 'bnnana and bamboo are also orown
) .

- Pasil clay, steep phase (552).—This soil phase is similar to
the clay type of the series except in its relief which is
ateeply sloping. Slopes of this phase are as much as 40 per
‘¢ent. The external drainage is excessive.

BAGUIO SERIES

This series consists of non-calcareous soils of residual forma-
tion. It is usually found in hilly and mountainous areas. The
parent materials were derived from igneous and metamorphic
tocks. Diorite, quartz, and andesites were found along the
erecks running through the deep gullies and gorges. There are
o rock outerops. Drainage iz good to excessive. i

Baguio clay loam (169).—The clay loam surface soil . is
brown to dark brown, medium to coarse granular structure,
and moderately friable when moist. There are no stones or
vocks on the surface. This layer is fairly rich in organie
matter. It ig about 25 centimeters deep.

T B.b oil ig light brown to grayish brown clay loam, of

i i le y &nular gtructure, and moderately friable

A : i . glightly sticky when wet. There

Flgure 16, Abaca grown on Pasil clay loam. Plantation like thig i sighty (0 Hiolied bot this layer. Its boundary with
R e— tlu-oughput tho I;land of Jolo, bl a av oe ; o ulffla SI!L&e 511}_35;:\ is

el 2
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Figure 17, A typical landscape of the Pasil series.

Figure 18, A

in the background.

Pasil clay, steep phase, appears
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The substratum consists of two layers. The upper layer is
partly to highly weathered igneous rocks while the lower layer
is hard and masgive. The boundary with the subsoil is smooth
and gradual.

BAROTAC SERIES :

Soils belonging to the Barotac series were developed mostly
from basaltic rocks. The topography of these soils ranges
from hilly to mountainous. External drainage is excessive
while internal drainage is fair. Areas covered with grass like
cogon have black surface soils while those under forest have
brown surface soils. Stones and gravels are found in all
horizons; boulders are also found on the surface.

Barotae elay loam (131).—This soil type is found in Kula-
kula Island. The profile characteristics are as follows:

Depth
(em.)

0—30 Surface soil, clay loam; brown to black; medium granular
structure, moderately friable. Gravels and stones present.
Fairly rich in organic matter. Easily penetrated by plant
roots. The boundary with the subsoil is smooth and
diffused. :

30—70 Upper subsoil, clay loam; dark brown: coarse granular
structure; crumbly; slightly compact. Gravels and stones

“ present. §
70—110 Lower subsoil, elay loam; light brown to dark brown;

brittle; moderately hard; compact. Gravels and stones
present. Boundary with underlying layer is smooth and
‘ diffused. .
110—150  Substratum, clay loam; grayish brown to gray; slightly brittle;
slightly compact. Stones and gravels present.

This soil type is mostly under forest although some less steep
areas are cleared and cultivated to upland rice or root crops.
Densely vegetated areas have dark brown surface layers while
newly cleared and cultlvated places have grayish black to black

gurface soils.

Charaecteristies

TIPTIPON SERIES
This is a newly established soil series first identified in
sztlpon, Jolo. Soils of this series were developed, from vol-
'ka of bagalt and andesite. The relief is nearly level
slopmg to hilly in the eastern and western
il é;;té;c‘nal drainage are both good. This
alaton on the lurfa.ce aoil
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1();%“)‘ Characteristics
0—30 Surface soil, brown to dark brown clay loam to clay, fine
3 granular structure, porous and friable. Moderately

sticky and plastic when wet and moderately hard
when dry. Affords good root penetration. Boundary
with subsoil is clear and smooth.

30—70 Subsoil, brown to light brown fine granular clay loam to
clay, porous and friable, moderately plastic when wet
but easily erumble at optimum moisture content. Mod:
erately hard when dry. Affords good root penetration.
No coarse skeleton. Boundary with substratum is clear
and smooth.

T0—150 Substratum, light brown to yellowish brown clay loam, fine
granular, porous and friable. This is underlain by
highly weathered volcanic rocks.

Tiptipon clay loam (856).—This soil type represents the new
established soil series with an approximate area of 10,520
hectares. The external and internal drainage conditions are
both good. The topography varies from level and slightly un-
dulating to sloping and hilly. Hills are found in the eastern
and western side with an elevation of 400 to 700 feet above
sea level suited for rubber tree. In the level sections upland
rice, corn, banana, coconut, abaca and tubers are cultivated.
Permanent fruit trees in the undulating to sloping areas are
recommended. The sloping sections, especially those in the
two hills are under cogon and sporadic growth of binayoyo tree.

This soil type is located in the vicinity of Taglibi, upper
Bunbun, northern Bilaan, Tiptipon to Seit, and in Siasi. In
Tiptipon upland rice culture is done by mechanized farming
methods. Depressed areas are often planted to vegetables.

CAMIGUIN SERIES

Soils of this series are residual soils formed through the
intense weathering of basalt and andesite rocks. The relief of
this series is undulating, rolling, hilly to mountainous. Big
boulders are found on the surface. External drainage is
good to excessive; internal drainage is fair. The native vege-
tation consists mostly of parang although teak trees are found
thriving well and scattered all over the area.

Camiguin clay loam (579).—This soil type is found in Jolo,
about a kilometer southwest of the town, and extends toward
the foot of Mt. Tumantangis, and in the vicinities of sitios
Matanda and Kagaw.h it b RAREREEAT : i .
The surface goil is light brown to dark browr s blale ; : of, Camiguln. serien,

d e

Fig 19. A three-month old cessava cren on Camiguin clay loam. Moderate yield
is expected from this crop.

¥,
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gravels are embedded in the surface soil.
found in this soil type which hinder cultivation.
is about 15 to 25 centimeters deep.

columnar structure.
embedded in it.

from the surface.
brown clay loam.

The layer is compact and gravels are
Its depth ranges from 25 to 60 centimeters

The lower subsoil is dark brown to reddish
It is massive; gravels are also present. This

surface.

loam. It is massive; numerous highly weathered brown sand-
stone and basalt rocks are present in this layer.

Fruit trees such as lanzones, durian, jackfruit, pummelo,
atis, as well as coconut are primarily grown on this soil type.
Abaca, banana, and seasonal crops such as upland rice, camote,
cassava, millet, sugar cane, and onions are also raised.

Wells dug in the lower sections of the area covered by this
soil type are about six to seven meters deep.

JASAAN SERIES

This series consists of residual soils derived from basalts
and andesites. It has a flat to mountainous relief and external
drainage is good to excessive while internal drainage is fair.
Soils of this series are usually deep due to the intense weather-
ing of the parent rocks. Plant roots can easily penetrate the
surface and subsoils.

Jasaan cloy loam (318).—This soil type is found in the
island of Jolo. It is extensively - cultivated to permanent
crops. Upland rice is also grown with an average yield of
about 40 cavang of palay per hectare.

The typical profile characteristics of this soil type are as
follows: :

Depth
{cm.) .

0—35

Characteristics

Surface soil, clay loam; light brown to brown; moderately
loose and friable; stones and gravels present. In sgome
places, basaltic rock outcrops are found.

Subsoil, clay loam; light brown to reddish brown 5 columnar

35—100
: structure; slightly compact. This layer containg stones

and gravels, with the lower portion containing more -‘I

'

: than the upper portion. .
Substratum, clay loam; light brown to red

Culley

100-150

VW

Rock outerops are
This layer

The upper subsoil is iight brown to brown clay. It has a ;

layer has a depth of from 60 to 100 centimeters from the

The substratum is light brown to reddish brown sandy clay
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GUIMBALAON SERIES

Guimbalaon soils are residual soils derived from basalts
and andesites. The relief of the series is undulating to
steeply sloping. External drainage is good to excessive while
internal drainage is fair. Boulders are occasionally present
as outerops as well as embedded in the profile.

Guimbalaon clay (205).—The surface soil is reddish brown
to dark reddish brown clay. It has good medium granular
structure; sticky when wet, slightly hard and compact when
dry. This layer is eagily penetrated by roots and contains a
fair amount of organic matter. There are boulders as out-
crops in this layer. The surface soil is about 25 to 30
centimeters deep.

The subsoil is reddish brown clay with coarse granulay
structure. It is slightly sticky when wet; hard and compact
Wwhen dry. It has a depth of from 30 to 50 centimeters from

the surface. This layer is separated from the surface soil
" by a smooth and diffused boundary.

The substratum is reddish brown to dark brown clay loam
with a poor coarse granular structure. It is slightly sticky
- when wet; hard and compact when dry. Occasional boulders
are found in this layer. The substratum ranges in depth from
50 to 150 centimeters from the surface. It is separated from
the underlying layer by a smooth and diffused boundary.

Coconut is largely grown on this soil type. The average
production is 30 to 40 nuts per tree annually. Cassava is also
grown., On the island of Tawi-tawi, this soil type is still
under forest.

LUISIANA SERIES

This series belongs to the red family of seils. Its red
“color is almost uniform throughout the profile that the soil
horizon boundaries are hardly discernible. Weathering has
been 8o thorough that the profile reaches a depth of more
than three meters. No coarse skeleton whatsoever is found
within the profile. Soils of the series were derived from
igneous rocks. The series is rolling to mountainous. External -
drain | good to excessive; internal drainage is good.
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Figure 21. A profile of Luisiana clay at the provincial nursery in Bud Datu.

Figure 22. A typical landscape of Luisiana elay, Note the steep slopes eulis
" aba ATl s, "

% b -
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of organic matter and is non-calcareous. This layer is about
25 centimeters deep.

The subsoil is dark reddish brown clay with medium to
coarse structure, It is slightly sticky when wet and hard
when dry, This layer reaches to a depth of about 100 centi-
meters from the surface. X

The substratum is yellowish red to red clay with dark red
specks, It has fine granular structure, and is slightly hard
and compact. There are no stones or boulders in this layer as
in the overlying layers. The substratum usually extends deeper
than 150 centimeters from the surface.

Luigiana clay is extensively cultivated to seasonal crops such
as upland rice, corn, cassava, and vegetables, ags well as to
permanent erops such as abaca, banana, and coconut., In Jolo
Island only a few patches of forested area remain standing
on the steep mountain slopes while in Tawi-tawi this soil type
is still mogtly under forest. On the islands of Siasi, Lapak,
and Tapul, the areags under thig goil type are cultivated to
gseasonal and permanent crops while uncultivated portions are
covered by cogon.

PAETE SERIES

The residual soils of this series were derived from igneous
rocks. The series is undulating to sloping. External drainage
is good to excessive; internal drainage is poor. Pebbles and
boulders are found on the surface as well as within the profile.
Creeks and streams traverse this series.

Paete clay loam (141).—This soil type is found south and
southeast of the town of Bilaan. Most of the area is cultivated
to cassava, rice and corn. Uncultivated places are under cogon
and parang. i

The profile characteristics of the soil fype are as follows:

Depth .. Characteristics

(em,) g : {

0—15 Surface soil, clay loam; brown to dark brown; granular
structure; slightly compact; sticky when wet, friable when
dry; numerous stones, pebbles, and boulders are found
on and in this layer. Boundary with subsoil is irregular

~ and obscure.
il iy loam to clay; brown to reddish brown; granular

when wet, loose and friable when dry;

DIeRent
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50—90 Lower subsoil, clay; brown to reddish brown; basaltic boulders ‘
present. Boundary with substratum is smooth and clear.

90—150 Substratum, weathered andesites and basalts.

SAPIAN SERIES

Sapian soils are residual soils derived from igneous rocks,
mostly basalts. The series is rolling and hilly to mountainous.
External drainage is good to excessive; internal drainage is
fair.

Sapian clay loam (556).—This soil type is found in the
districts of Panamaw and Luuk. Some parts are devoted to
annual and permanent crops while the rest are utilized for
pasture or are under forest.

The profile characteristics of this soil type are as follows:

](J;I;Iﬂ; [ Characteristics

0—25 Surface soil, clay leam; brown to dark drown; medium to
coarse granular structure; moderately plastic and sticky
when wet, moderately hard and slightly compact when dry.
Root penetration is fairly easy; organic matter content is
fair; no stones or gravels present in this horizon. Bound-
ary with subsoil is clear and smooth.

25—65 Subsoil, clay loam; light brown to brown; slightly friable

when dry, moderately compact.
Boundary with stratum is clear and smooth.

65—150  Substratum, highly weathered basaltic rocks; gray or brown

with blackish and orange® streaks. The weathered rocks

are loose, friable and gritty. Underlying this layer is

igneous bedrock. :

Sapian silty clay loom (557).—The surface soil is light
: It is friable and at optimum '
moisture condition, the soil is mellow to the touch. The layer 4

brown to brown clay loam.

is about 20 to 25 centimeters deep.
The subsoil loam type describe are bagically identical to those
of the clay loam type describe above.

This soil type is extensively cultivated to upland rice, corn, .
camote, cassava, gabi, and vegetables such as squash, beans, :

patola, and patani. Fruits like melon and papaya are grown

in a commercial scale in the vieinity of Kulay-kulay.

coconut, and abaca are also grown.
. Upland’ rjce yields about 45 to 60 cavans

Saparn ‘ai Blols o 156

Poor in organic- matter,

; ‘ Perma-
nent crops like mangosteen, lanzones, durian, baluno, huani,
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TAGBUROS SERIES

Tagburos soils are residual soils formed through the weather-
ing of igneous rocks such as basalts, andesites, and quartz.
This series is found in the uplands with rolling to hilly relief.
[ixternal drainage is excessive; internal drainage is poor to
fair. The permeability of the soils of this series is slow. The
lower subsoil consists of a layer of stones which hinders plant
roots to penetrate this layer and the underlying ones readily.
The water table is very deep. However, wells dug in the
lower sections have water tables from three to five meters from
the surface.

Tagburos clay lowm (609) .—This soil type occupies the
rolling to hilly areas in the vicinities of Patikul and Liang on
the northern side of the island of Jolo; in the locality of
Kugay; and in Bongao Island.

Characteristics

Depth
(em.)

15-25 Surface soil, clay loam; brown to dark brown; coarse to
medium granular structure; moderately sticky and plastic
when wet. Some rocks and boulders are found in this
layer. Big boulders in some places occur as outcrops.

25—>50 Subsoil, clay; brown to dark brown; blocky structure; hard
when dry, sticky when wet; some gravels and stones are
present in this layer. Underlying the clay layer is an-
other layer of brown clay wherein rough angular stones
are embedded; it is about 20 centimeters thick.

50—150  Substratum, clay; brown; sticky when wet, very hard when

dry.

The rolling and hilly areas are under grass cover. The cul-
tivated portions are planted to permanent crops such as
mangoes, huani, durian, and lanzones. Coconut grown on this
goil type is chlorotic in appearance and during its early stages
of growth it is stunted. Portions of this soil type covered
with cogon are dotted with stands of teak trees.

TAPUL SERIES

Soils of this series were formed through the weathering of
~ lgneous rocks congisting mostly of diorites. The relief of
the geries i hilly to mountainous. External drainage is good
{o excessive; internal drainage is fair,

' | The surface soil is dark brown to red-
ig coarge granular in structure.
il dry. The surface soil

il
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_meters deep. The boundary w1th the subsoil is irregular and
- gradual, 3 1
The subsoil is reddish brown to brown clay; coarse granular

in structure; sticky when wet, hard and compact when dry.

This layer is fair in organic matter content. It is about 35 |

to 70 centimeters from the surface. The boundary with the

lower subsoil is wavy and diffused. '

The lower subsoil consists of dark brown, columnar to 1
massive clay. It is sticky when wet, hard and compact when
dry. This layer is poor in organic matter content. The lower
subsoil reaches to a depth of about 110 centimeters from the
surface. The boundary with the substratum ig irregular and
abrupt. All the above described layers are free of stones, -
gravels, and boulders. !

The substratum consists mostly of diorite rocks which are ‘
highly weathered. The rocks are gray, light yellowish brown /]
to light yellowish gray; massive; hard and compact. i

Tapul clay is found in Tawi-tawi Island. Only a very
small portion is cultivated to cassava, upland rice, sugar cane,
and camote. The major portion is still under primary and
secondary forests.

ADTUYON SERIES

Soils of the Adtuyon series are residual soils developed
from basalts and andesites. The relief of the series ig mostly
undulating to mountainous, Drainage is good to excessive
externally and fair internally. Occasionally boulders are found
as outcrops.

Adtuyon clay loam (573).—The surface soil is reddish
brown clay loam; medium granular in structure; friable when
moist, slightly sticky and compact when wet, and hard and

brittle when dry. Occasgionally stones and gravels are found

in this layer. The surface layer containg a fair amount of
organic matter. Plant roots can easily penetrate the surface
soil. It is about 30 centimeters deep. Its boundary with the
subsoil is clear and smooth.

The subsoil is light brown clay loam which is slightly brittle,
hard, and compact. It has a columnar structure. Stones and
gravels are not found in the subsoil. This laye
depth of about 80 centimeters from the ¢ e,

S0ILS OF SULU PROVINCE

: buliang,
Figure 23. A profile of Adtuyon clay leam from a road cut at Tambuliang,
Island.

59

Siasi

on Adtuyon clay loam, Tropical kudzu are planted
of {rece as cover crop,
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The substratum consists of highly weathered shale and
sandstone. These highly weathered rocks are gray to grayish ‘

brown, slightly compact, and have coarse platy structures.

Adtuyon clay loam is found in the islands of Jolo, Siasi,
Z.L;apak, .Patai Capual, Lugus, Tapul, and Tawi-tawi. Excepé
in Tawi-tawi Islands, this soil type is extensively cultivated

to seasonal and permanent crops.

BANTAY SERIES

The parent material of soils of this series is shale, but while '

most soils derived from shale are black or red, plastic and

sti.cky clay, Bantay soils are dark gray or grayish, slightly
frla.b]e cla:y. The series is gently undulating to hilly. ,External
drainage is good to excessive; internal drainage is poor. Gullies :'
are occasionally present due to excessive runoff. Boulder

outcrops are found in some places.

Bantay clay (710) —The clay surface soil is grayish brown

with granular structure. It is loose and friable, free from
stones and gravels, non-calcareous, and is easily penetrated
by plant roots. Its depth is about 15 to 20 centimeters, The
boundary with the underlying layer is wavy.

The subsoil is light yellowish brown, brittle and nutty clay
loam. It is non-caleareous and free from coarse skeletons
Its.depth ranges from 30 to 35 centimeters from ‘the surface‘
This layer is underlain by a layer of weathered shale Whic}i
rtaa.ciily breaks into Iumps or cubes. Grayish white lime pre-
cipitates are found in this layer.  Its depth ranges from 40
to 60 centimeters from the surface.

The substratum consists of a massive layer of Wﬁitish i

yellow shale.

C?conut is the prevalent crop on this soil type. Uncultivated
portions are covered either with cogon or second gi‘owth
foires:;. Bantay clay loam is found in Siasi, Lugus, and Tara

slands. :

SEVILLA SERIES

Soils of the Sevilla series are derived from limestone, sand-
stor}e, and shale. The relief of the series is gently sloping.
rolling to hilly. External and internal drainage conditions,
are .both good. The area is traversed by gorges
lDurmg' the rainy season, these waterways easily
the water flowing swift} /s St banks are
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in spite of the binunga, bamboo, and betel nut trees growing
along the stream banks.

The natural vegetative cover of the

area is cogon with occasional growths of bignay trees.

Sevilla stony clay loam (555).—This soil type is found on
the rolling and hilly southern part of Siasi Island. The
crops grown are upland rice, cassava, camote, sugar cane,
corn, and peanut. Coconuts and bananas are grown near the
mangrove swamps that border this soil type from fthe sea.
The cultivated hillsides are eroded and limestone rocks, cal-
careous sandstone and shale are exposed.

The profile characteristics of this type are as follows:

Depth ~ Characteristices

(em.)

0—35 Surface soil, clay loam; dark brown to black; slightly
compact; granular structure; numerous gravels and
sandstones are found in this layer; fair organic matter
content. Root penetration is fairly easy. Boundary with
subsoil is smooth and diffused.

35—100 Subsoil, clay; vellowish brown to brown; granular structure;
sticky. Limestone gravels are found in this layer.
Boundary with substratum is diffused and wavy.

100—150 Substratum, clay; yellowish brown; sticky; limestone gravels
and fragments of sandstone and shale are mixed with

the clay.

BOLINAO SERIES

This soil series is derived from coralline limesfone. In
gome instances the surface soil is immediately underlain by the
substratum. The different goil horizons are easily distinguished
due to the difference in their hues. The relief of this
series is rolling, hilly to mountainous with some level areas.
Iixternal drainage is good to excessive; internal drainage is

good.
Bolinao soils are generally found in the low-lying, flat and

gmall islands of the province. These islands produce coconut

- generally, although cassava and upland rice are also culti-

vated, Banana and fruit trees are the other permanent crops
grown on this soil series.

Bolinao elay loam (108) —The clay loam surface soil is red-

gh brown, f anular in structure, loose and friable.

ound and gravels, stones, and boulders

The surface soil contains a

Pl AE .
surface soill
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is about 25 centimeters.
layer is clear and smooth.

The subsoil is brownish gray to reddish brown gravell

clay with coarse granular structure. The subsoil is compact.

The lower subsoil consist of highly weathered limestone rocks.

The depth of the subsoil including the weathered limestone
forming its lower stratum is about 80 centimeters from the
surface.

The subsoil and substratum of this soil type are similar
to those of the clay loam type of the series already described

above.
The substratum is a bedrock of coralline limestone.

Bolinao loam (558).—The surface soil is reddish brown to
It is lobse

almost red loam. - It has a fine granular structure.
and very friable. Limestone gravels and boulders are em-
bedded in the surface layer.

SIBUL SERIES
Sibul soils were derived from limestone.

rocks are found throughout the profile.
series is hilly to mountainous. External drainage is fair to

excessive; internal drainage is poor due to the clayey subsoil

and substratum.

Sibul elay loam (47).—The surface soil is dark brown to

light grayish brown clay loam with fine granular structure. It
is sticky and plastic when wet. Whitish to dark brown
spherical concretions are found in this layer.
about 25 to 30 centimeters deep. The boundary W1th the
subsoil is gradual and diffused.

The subsoil is pale brown to grayish brown clay. It is

coarse granular to blocky in structure, sticky and plastie

when wet, compact, and has a depth of from 40 to 50

centimeters from the surface. A lower subsml of 60 to 70
centimeters depth is composed of light gray clay with calca-
reous materials, The lower subsoil is slightly friable and
coarse granular in structure.

The substratum consists of light brown clay with white
specks of limestone concretions. Highly weathered and calcas
reous tuffaceous materials are found in this ]ayer. pr B

This soil type is found in the island of Situgal Fea, It is

The boundary with the underlyin=

The soil proﬁler-
is fairly deep. Brown spherical concretions and tuffaceous
The relief of the

This layer is

| loam to silt loam with gray and brown splotches.

and oth
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PANTAO SERIES

This series ig of residual formation. Its soils were derived
from igneous rocks. The relief is rolling to hilly. Its eleva-
tion is about 200 feet above sea level. External drainage is
good to excessive. Internal drainage is poor to fair. The
soils of this series are deep and are easily penetrated by roots.

The lower rolling portions of the series are cultivated to
seasonal crops and fruit trees. The higher sloping areas are
covered with brush or cogon, with some teak and bignay
trees; the hilly places are under second growth forest.

Pantao silty clay (891).—This soil type is found in the
sitios of Langtad and Pantao, Jolo Island; in the northern,
eastern, and southern sides of Tapul Island; in the central
part of Lugus Island and in the eastern half of Tara Island.

The surface soil is dark brown or black silty clay to clay.
It has a fine granular structure. This layer contains a fair
amount of organic matter. Rock outcrops are present. Its
depth is about 40 to 50 centimeters. The boundary with the
subsoil is smooth and abrupt.

The upper subsoil is light orange brown to grayish brown
clay loam with fine to medium granular structure. It is
sticky and plastic when wet, slightly friable when dry. A
few andesitic rocks are embedded in this layer. Tts depth is
about 50 to 70 centimeters from the surface. The boundary
with the underlying layer is gradual and smooth.

The lower subsoil is light orange brown to grayish brown
It has fine
granular to columnar structure and is mellow when moist but
slightly brittle when dry. This layer ig free from any coarse
skeleton, Tts depth is about 70 to 115 centimeters from the
gurface. The boundary with the substratum is clear and
smooth.

The substratum consists of vellowish brown highly weathered
agglomerates, mainly andesites. This layer has light orange
mottlings.

Thig goil type is cultivated to citrus, coconut, abaca, banana
frult trecs. Some nearly level to slightly sloping
to upland rice, cagssava and corn. The
woconut is about 20 nuts per tree
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o : as lanzones, durian, marang, bauno, huani, and mango Some
- ) - O.N SERIES 1 kapok and coconut trees also grow on the area. Vacant spaces
hg parent materials of soils of this series are chert, jasper are covered with brush and cogon. :
and some other igneous rocks. This series occupies areas MISCELLANEOUS LAND TYPES

that are hilly and mountainous with elevation of 200 to 400
feet above sea level. Some portions have undulating reli'
while other sections are moderately sloping. Coron serie§
has a moderately developed profile which is underlain by pafi
tially weathered igmeous rocks. Igneous rock boulders af
sometimes present as outerops. ‘

Surface runoff in the area is not excessive due to the
dipterocarp forest cover. Permeability is low and i1r11:ern.':1f
drainage is fair. Like other upland soils, the water table of
this series is seldom reached although in the lower section§
of the area water is reached at a depth of from three to fou
meters.

Coron silt loom (577).—This soil type is found in the
Tandu Batu, Baliungan, Dundangan, Tandungan, and Kalupag
.Isla.mds. Most of the areas are still covered by forests exCep
in instances where kaingin clearings were made. These clear
ings are abandoned after a year or two. '

The profile characteristics of this soil type are as follows:

Hydrosol (1).—All swampy and marsghy areas were classified
under this land type. This land type is found on almost: all
the islands that comprise the Sulu Archipelago. In the
bigger islands, like Jolo and Tawi-tawi, hydrosols are located
along the shores, sometimes in moderately extensive areag or
merely long narrow strips which run parallel to the coast. In
the smaller islandg, hydrosols may be found in the interior
where flat swampy places are formed, bounded by hilly or
mountainous lands, the waterways of which all drain into the
lower section causing the latter to be waterlogged. In most
cases, however, marshes are found at the mouth of rivers or
fringing the sides of small coves and bays.

The swampy areas in the interior are usually under a
thick growth of reeds. Sani, a thorny variety of nipa which
thrives on]y on fresh water swamps, is found in these areas.
Where the water is brackish, bakauan, pagatpat, and api-apt
are apundant. Nipa palms are commonly found along the
Depth LA ; courses of rivers especially in places reached by salt water.

PR Hydrosol covers about 30,850 hectares or 10.95 per cent of

(em.)
the total land area of the province.

0—15 Surface soil, silt loam, gray to light brown; medium granular
strucftured slightly friable; slightly compact rock outcrops Beach sand (118) —This miscellaneous land Tybe ctetE o
e a;f %unl n; some places. very marrow strips along the shores of almost all the islands
pper subsoil, clay; light reddish brown to dark brown; coarse that comprise the Sulu Archipelago. The extent of each

granular structure; moderately plastic wh
Yy P when wet, compact . gtrip is too small and due to scale limitations this land type

to slightly hard when dry.
is mot indicated on the soil map of the province. It usually

40—70 Low.er subsoil, clay; dark brown; fragments of cherts and
jaspers are found in this layer. . borders soils of the Kaunayan series and hydrosol areas and

70—120 Substt;:;furin,né:ger ofk partially weathered chert, jasper, and | in delineating this area, strips of the beach sand were included.
e gl The relief is nearly level to slightly undulating. The pro- -
file is undeveloped and consists of dark gray to grayish brown

PASIL-ADTUYON COMPLEX
sand, External and internal drainage conditions are both

This soil complex consists of a mixture of the ch isti
. aracteristics i ;
?ft‘PaSIé flay lqgm and Adtuypn cl.ay loam. The character- fﬁﬁiotifh;ngr‘;?u;ieﬁalﬁygf;:fhn b tocongh LS e ares s
ey e ti’;’;i iSb e Maninglodat, Peat (559) —Mingholat Peat is formed
ue to x
dEE : ; , 013 on here or ¢ matter forms rapidl
scale limitations. This soil complex has a sloping relief, : iﬁ E v;pecfallygim;che :rgamc remamsplarsé .

is found along both sides of the Indanamﬁﬂa e 14 to mak identlﬁeatl on of pl&mt forma
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Soil ; il it i
oil type, soil complex, or i ! -
No. miscellaneous land type Parent material Drainage :
Hectare Per cent Relief Present use Vegetation
j f External Internal
16 | Bantogelay loam ... __ 330,00 0.12 B .
%% %Jlf_cabarelsandy clay loam 730,00 0.26 i Tadr o Ao v S Lowland rice, cassava.
ingua elay loam .. _____ 4,730.00 1.68 o ! A Poor Fair to good| Lowland rice, root erops.
; g i lLain : i BERC " Upland rice, e t, frui
ﬁﬁ Sﬁiﬁfga ?rity SR T 3,261,060 Ligiy: ecent alluvial deposit Itrigs. Ti cI cassava, coconut, fruit
sl srdioam oL, oL L 420. 60 0.15 i ol o » Yood Gaodiz.iial Cazsava; coeonut; forest.
86 | San Manuel sandy loam 162,00 0.05 4 il Jevel to nearly lavel Lootene b 9 "77| Cassava; coconut; forest.
e, G TR g e ik sl I T Cassava; coconut; secondary forest.
550 | Kaunayan sandy loam.________ 5,005,00 1.78 | Recent coastal deposits - - : ;
iy o 7 Level to neariy level o ... Bkl Good to ex- | Coconut, banana, citrus, fruit trees;
580 | Sta. Filom 5 i cessive. bamboo, bettle nut.
a7 s=tlomena elay loam _._____ 1,180.00 0.40 | Older alluvial deposits, -
o Gl P ! Undulating to rolling Good .- Eoor- ity Upland nice, sugar canc, (Castavdrl s
: N R T TR AR - mote, citrus; cogon.
so1idBasilielayil s Sacs BRI 17,827.00 | 6.92 a
{ Voleanic rocks, cinden d [ R ~—t=Upland rice, corn, root crops, sugar
562 | Pasil clay, steep phase ... __ 3,830.00 | ~ 1.86 tufk. S Al Undulating ..o Gy bl cane, coconut; cogon. W
i (Y ples Undulating to steeply slop- | Good to ex- Abaeca, banana, coconut, fruit trees;
1381 | Barotac cl ; ing . ceagive betel nut; cogon.
s Slabloamal o ieE L 63.00 0.02 | Igneous rock (basalt) _______ i i -
579 | Camiguin clay loam ______.____ 2,240, 00 0.87 | —iﬁlly and mountainous. . ... Tixcessive .| Fair ... Upland rice; root crops; forest. |
| ; ¥ y Fruit trees, coconut, abaca, bananaj
1 G
205 | Guimbals y ] Uﬁg&:%;imf; HAE A upland ri'ce; root (‘.’rops; c:;gon; teak
aldonialayiela o0 s 8,020.00 2.85 | Igneous rocks (basalt and | ) forest.
i andesite). i Undulating to steeply slop- | Good toex- | Fair .______ Coconut; cassava; forest.
31§_ _Jéiain_c]ay loamiiie o 7,570.00 2.69 B Né:;gly level to hilly and Wit Upland rice, cassava; coconut, abaca:
TEn . i — f banana; fruit trees. 1
577 | Corensiltloam. . ... _ . _ 12,311.00 | 4.7 | Tzneous rocks (chert and |l mountainous. : : i
Led ol Pl ! lasper \ ! | Hilly and mountainous,___?- “Good to ex- | Poor._.__ 61 Forest; upland rice, root crops.
856 | Tiptipon clay loam ____ . _____ 10,520.00 | '3.74 4| cessive.
. : « : - ; : : T i
ggg Eﬁl_g;burds flay loam: ... 4,280, 00 1,62 Nearly level to hilly______ £ | Fair to good| Fair ... U%:ﬁfn ;;che;mw}.—:)g:tsge?, fruit tre 55
fanaclay . ---| 26,420.00 9.88 Rolling to hill X Hxcessive _.| Poor to fair | Fruit trees, coconut; teak trees; cogen
556 | Sapian ¢l ey ] Good . L. . Upland rice, corn, cassava, vegetables;
5 Belayloam. .. 5,930.00 2.11 A . abaea, banana, coconuf; cogon. il
7 Tl : Y i ; Root crops; fruit trees; bamboo, tea
BON G Pepan oGy elayitonm Le L L 4,800.00 | 1,70 | Igneous rocks : froiing tol sl fmorefl ive g esees Grlprs DAARIL. ; W
i il & i Upland riee, corn root crops, Vegetables
Lo Baculo clavilpamiUiodl 0 904.00 | 0,32 - etessiie b fo o b
A28 e pulielayn (20 WU LA 9,171.00 3.26 Eia i Azlggga.banana; fruit trees; root crops
W LA iteele ol viloa B BTSSR 7,410.00 | 268 Iilly and mountainous -.____ U%ﬂﬂﬁggﬁﬁc_aseava, sugar cane, ca-
e AR Y L PR (o i i a
573 | Adtuyon clay loam __________ .. 81,270.00 11,10 | Basalts and R ) EoemitBi e s assava, rice, corn; cogon
It 3 Undulating to mountainous | Good to ex- .| Fair _______ Coconut, abaea; root crops, corn, up-
7 f . i land rice; fruit trees.
2,480.00 |  0.88 | Shale | ceepives s s
1 ! Undulating to hilly ... Goodtoex- | Poor._.____.. %:Dnutt, fruit trees; cogon; secondary
=ik i ‘ cant L orest,
5,311.00 1.89 | Tgnecus rock i bR
i | olling to hilly -_. Good to ex- | Poor to fair.| Fruit trees, coconut; root crops; teak
: | N A RLIE LD ALY s e treeg; secondary forest.
2,040.00 0.78 | Limestone, shale, and sand- o
stone. I WA Upland rice, cassava, camote, sugar
—————— £ (oo a0 D LSRR Gadded 2022 {eoodi i e, plan y : ¥
270.00 _0. 10 ‘ E 71 v 2 cane, corn, peanut; banana; coconut.
| | H1ily and mountainous.. ... | Fair toex- | Pooro..._._ Coconut; fruit trees; forest.
108 | Bolinao clay loam. > . ... 42,380 00 | 15.40'| | Limestons \ 'n ] _ cessive.
i y 4'5, ing {o/] y and moun« Good to ex- | Good - Coiconut; cassava, upland rice; banana;
i i iy B s Lol Tt ) J Tuit trees,
__‘ﬁa_ E(ﬁmao el e L 15,920.00 5.65 R Tl A ) AT L Vﬂl-l i VGH“WB ol Cloconut; cassava, upland rice; banana;
563 | Pasil-Adtuyon Complex ... 450,00/ 1018 | alsamnta & AN i il e ‘
Handstone, | Good ......| Abaca, banana; root crops; fruit treesg
; ) ——— ") GORON,
:_llli‘11;(;:1&;0&01.,..............-.-.... i 30, 860,00 [ LT S i e

WL i

e -
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Tasim 15.—Key to the soils 4 of Sulu Province—Continued,

Area T
Soil type, soil Drainage

No. complex, or mis- e e e Parent material -1 B « Present e
cellaneous land type ) Vegetation
Hectare |Per cent

External Internal

__________________________________________________________________ Nearly level to undulating. . ML SRl oconit,
LB DO R GIRSB GRS & b STl e S 1,240.00 (D L b e SR e R SRR i Level tonearly leveloo._....| Poor..._...| Poor._..__. Coconut, papaéra, pineapple,
599 quLk lamid el o s il BT 3,825.00 RU I A R SRR AT AP | Meountainetis ool CUURILIEET Lixcessive __ el QR Forest.
Um.lnssxﬁod OT Unsurvey Rl 0L TBOL 00 2eehoil o U TR e L e i O
dLomaATER SR se a8 L DR G400 0 RI00R0 0 B0 E el Dl T D s
1 The extent to each strip of beach sand is too small and due to seale limitations the The different areas were taken by planimeter. The tolaliares ol fouln Broyinco s
agevegate avea of this miscellancous land type was included under the hydrosol and 281,?40 hectares, based from the Bureau of Census and Statistics. The unsurveved portion
Kaunayan sandy - loam. i consists of Cagayan de Sulu and Turtle Islands with a total of 7,150,00 hectares. The

area surveyed and classified is approximately 273,890 hectares.

rocks were hard and the weathering process slow while deep
soils were derived from softer ones and weathering process
more thorough.

In this section the soils of Sulu Province were classified
based partly on profile development and partly on the kind of
parent rocks. The classifications are listed hereunder.

Class A.—Soils under this class were developed from recent
alluvial deposits. They have medium to coarse texture from
their A down to their C horizens. The relief of soils under
this class is generally level or nearly level. Drainage condition
ranges from good to partly excessive. Their permeability is
very rapid to moderately rapid. The soil series under this
class found in Sulu Province are as follows:

_ Maningkulat Peat is found in Maningkulat Tgland and Sanga--
sanga Island. Tt has a level to nearly level relief. C(')conut,"-;
pbapaya, and pineapple are grown on this land type. The un-
cultivated sections are under a moderately dense growth of
shrubs and bushes.

In Sanga-sanga Island about two-thirds of the area is under
Water during the rainy season. The higher or dry portion is
grown to coconut which appear chlorotic and unproductive,

Rock land (599).—This miscellaneous land type is found on
western side of Bongao, on the southern part of Ballungan,
on the mid-eastern side of Sibutu Island, and on the smaller
islands of Baturapac, Sirum, Tulian, and Balod. Approx1mate1y
3,325 hectares of this land type were found in the province.
l}aI zadzy;i:es which grow to about a hundred feet i thls Kaunayan; Macabare; Quingua; and San Manuel series

| The soils of San Manuel and Quingua series are some of the

- MORPHOLOGY AND GENESIS OF SULU SOILS 1 most productive in the Philippines, while those of the Maca-
) bare and Kaunayan series are generally low in fertility. These
goils are mostly suited for crops requiring good drainage such
as sugar cane, coconut, fruit trees and vegetables. They could
also be used for many purposes, including paddy rice culture.
Soils under Clags A easily respond to soil conservation practices.
Class B.—Soils under this class were developed from older
alluvial forms or terraces and have fine to very fine texture,
G [ ol goils under this class is generally flat with the
i o three per cent tilt which favors or

The ﬁne—textured soﬂs in the

Soﬂs are produced through the weathering of rocks as in-
fluenced by rainfall, temperature, and living organisms. Since
there are various kinds of rocks and the degree of weathering
variable soils thus formed vary in their physical as well ag!
chemiecal characteristics. .

The primary soils of Sulu Province, or the soils formed ih
place where rock weathering took place are found in all the
upland and mountainous areas. The secondary soils are 'Lh.
displaced from their original places and deposited
areas.
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Bantog and Sta. Filomena series

The aforelisted soil series are devoted to the culture of low:
land rice under irrigafion or to other crops requiring no
irrigation. They are fairly to very productive soils which
respond very easily to applied soil conservation practices, such 1
as fertilization and green manuring. ;
Class C.—The soils under this class belong to older terra
or upland areas developed from products of volcanic ejectay
Some of these volcanic materials were laid down after which
the soils were developed from them, while on other instances
the materials were washed down after the initial deposition
after which the soils were developed. The permeability of
these soils is very rapid. These soils are primarily used fox
the growing of wvegetables and fruit trees. Only one seried
under Class C is found in Sulu Province, the Pasil seriess

Soils under this class range in relief from flat to rolling.
Paddy rice are planted on level or undulating land. When
cultivated fo upland crops, these soils are very susceptlb]
to erosion and their fertility is mostly lost.

Class D.—Under this class are soils of upland areas developed
from hard igneous rocks such as andesites and basalts. The
soils developed are fairly friable, reddish brown or dark brown
to red. The internal drainage of these soils is good Whll
their permeability is moderate. The relief of these soils _%
usually rolling to steeply rolling, oftentimes ending up in
mountain ranges. Indications show that most of the soil§
under thig class are those known ag “latogols,” or soils of low
to very low calcium content and rather acidic. Their phos
phorus content is also very low and have a high rate 0‘
fixation. The undulating or rolling areas are cultivated 1o
crops. Good crops of coffee, cacao or rubber are produced
from these soils. Areas on steep slopes are partly grassland§
but mostly under dipterocarp forest. On these soils dipteros
carp forest, which consists mostly of soft woods, grow rathes
well. The soft woods are produced on deep, friable soils, with
plenty of available moisture. The soils under this class found
" in Sulu Province are as follows:
Adtuyon ' Guimbalaon; ~ Taghuros;
Baguio; Jasaan; Pantaq
Barotac; Liuigiana; v

Paste; .
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veloped is from 15 to 60 centimeters and of very fine texture.
These soils are very sticky and plastic when wet and hardens
upon drying. The permeability of these soils is very slow,
thus runoff on cleared areas is very excessive. These soils
are generally low in fertility. A greater part of these soils
are under grasslands while the rest are under forest. The
soil series under this class found in-Sulu Province are as
follows:
Bantay and Sevilla series

Class F.—Under this class, are goils of older terraces or up-
lands developed through the weathering of limestone. The
relief of these soils is undulating in the lower terraces and
steeply rolling in the upper areas. The soils under thig class
are as follows: -

Bolinao and Sibul series

The solum developed iz very shallow, ranging from 20 to
40 centimeters deep. This is one type of soil development
where only the A and B' horizons may be present followed
immediately by the limestone bedrock. The soils developed
are usually clay to clay loam which in undisturbed areas are
friable and of moderate permeability. Both Rendzina (gray
to black friable clay) and Red soils are developed from coralline
limestone. A great amount of gravel and stones of lime or
even outcrops are present on the ground surface which make
cultivation difficult. Coconut, corn, fruit trees, and some root
crops are grown on these soils. On these shallow and rela-
tively dry soils can be found growing some of the hardest
Philippine woods like the molave tree.

Class G.—Soils under this class were developed from sand-
stone. They ocupy older terraces or upland areas with undu-
lating to hilly relief. In general, the soils developed from
sandstone are of poor to medium fertility. The solum developed
is sandy clay with a compact B horizon. Runoff is excessive,
gpecially on rolling area, and soil erosion is always imminent.
Not one servies under Class G is found in Sulu Province.

C’lass H.—Soiis under this class are in upland areas developed
throu weathering of metamorphic rocks, namely, chert,
The relief of these soils is from rolling to

he regolith developed is very shallow,
[« and im ediate nd
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Steep slopes must be reforested and contour plowing, contour
Wlrip cropping, and terracing practiced where needed. -
Monoculture is an age-old practice in Sulu. Because of the
farmer’s dependence on a particular crop, farming practices
have to be reexamined, for successful monoculture needs par-
ticular attention specially on erosion control practices. A
eloser attention to fertilizer application improving the disease- .
resistivity of crops, and the control of pests and diseases
ghould be instituted.

The goils of Sulu may be grouped into the following: (1) level
fo gently undulating, (2) undulating to rolhng, and (3) hilly
and mountainous. :

The first group includes the best and majority of the agri-
cultural lands in the province. This occupies the coastal plaing
and river valleys. Agriculturally, they are the most productive
goils but owing to their limited extent are not as important
05 the soils of the second group. Soils of the first group require
none or only simple conservation practices to produce mod-
erately high yields, These are fertile soils, usually deep and
are hardly affected by soil washing. _ ;

Soils of the undulating to rolling land$, unlike the first group
require all the ingenuity, gkill, and indusgtry of the farmer in
order to maintain their productiveness. These require the
application of intensive conservation measures such as cover
cropping, contouring, strip cropping, contour strip cropping,
buffer strip cropping, terracing, and egrassed waterways.
(Other practices are crop rotation, addition of organic matter,
(rainage and irrigation if needed. Terraces should empty
into well-grassed waterways. Liming and the application of
fertilizer is done as mneed arises. These practices will keep
the soil fertile and uneroded.

Undulating to rolling areas are extensively cultivated to
upland rice, cassava and corn. These are cultivated by plowing
up and down slopes and the furrows serve as channels for rain
water to follow. In turn the free flowing water carries top-
goil along with it.. In this manner tons of fertile surface
Roil are washed away annually. Algo the fields are planted
yvoar after year to the same crops without returning any of
' the plants, a practice that depletes the

water, runoff is excessive and soil erosion is severe even under:
native vegetation. These soils are very low in fertility, hence,
even the native vegetation on such soils is sparse thus pro-
tection for the soil against hard rains is inadequate. One of
the hardest woods, the iron tree (Xanthostemon verdugonianus
Naves), grows on these soils. Of the two soil series classified
under Class H, one series, the Coron series, is found in Sulu
Province. 4

Soils under this class are either under forest or grass, Very
little cultivation, if any, is done. Grass of very poor quality -
grow on them and these areas are never used for pasture.

LAND-USE AND SOIL MANAGEMENT

The term “land-use” refers to the broad uses of the land ofi
- the farm such as cropland, permanent pasture, and forestry.
“Soil management” refers to the practices such as drainage and -
cultivation, liming, crop rotation, addition of organic matter,
fertilization, and supporting conservation practices. The pri-
mary purpose of soil management is to promote the optimum '
condition for the growth of plants in consonance with the
land’s capability for use. :

It is always the purpose of soil managers to produce a deep,
fertile soil which does not easily erode, eagily penetrated by
air, water, and roots; and capable of holding a great deal of
water but is porous enough to allow excess water to diain,
All of these are achieved through proper land-use, Dproper
agricultural drainage and installation of irrigation where
needed and building up soil fertility.

Like in any other province of the Philippines the people of
Sulu derive most of their livelihood from agriculture. And
like most people elsewhere they do not produce enough food
for their needs. Arable land is not only limited but those that
are presently cultivated are either depleted of fertility, eroded
or both. Because of the few level areas the people have to
cultivate the sloping lands not sparing even the steep sides of
hills and mountains.

It is unfortunate that the farmers follow old practices Whlch
are not conducive to soil conservation. Shifting cultivation
ot kaingin-making, mono culture, plowing and furrow makmg
up and down slope are some of the practices that h
erosion, Chang’es 1n the present prachic '

LD presferv




74
require special conservation measures. If properly han"
they may give high yields just as the level areas. :"

Planting the great portion of the sloping lands to perman
crops will keep the land under vegetal cover throughout i
year. Only the more gentle slopes under this group ma; "
conveniently cropped provided conservation measures
practiced. il y

Soils on steep slopes should not be cultivated at all. Thi
should be left permianently under thick wvegetative cover!
preserve the goil. - T

WATER CONTROL ON THE LAND

Control of water is one of the phases of goil managem
The success or failure of a crop is oftentimes dependent
water supply. And the failure to control water on the surfa
causes the goil to wash away. ]

Excess water is always harmful. Its control often dete
mines how a farmer will use his land. A marghy Iand“;:
of little use unless drained. Excess rainfall on a sloﬁ:”
lapd destroys the land unless its velocity is reduced to
?mnimum or there is protective cover on the land. Irrigatio
is necessary only. when the natural supply of water is it
adequate. Its use often transforms arid lands into fruitfi
farms. g :

Irrigation and drainage are of secondary importance i
the control of water on Sulu farmlands.  There are no bi
streams to tap for irrigation water and 'the coastal plai
and river valleys are very limited in extent to warrant .
e}stabﬁshment of irrigation systems. ; :

In the absence of big irrigation systems farmers in Sf:
can pool their resources and provide themselves with a j"
communal irrigation system. There are certain advantage
in putting up the communal irrigation system. These a
eagily established where available water is mot of sufficien
volume to irrigate hundreds of hectares. Communal gystem
can be made to fit ten, twenty- or more hectares. Presen
irrigated areas may be increased and the method of drawin:
’water from the creeks can be revised to increase eﬂ‘iciam}y -
prevent unnecessary waste of water like what farmers
Bataan, La Union, and Ilocos Sur are doing,
- To a great extent, runo ;

SRt
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glope at a high velocity. Scanty cover of watersheds of
streams offer only a very slight resistance to the scouring
effects of runoff. Soilg loosened by the pelting of rain drops
are carried away from the fields. Control of runoff so that
its velocity is reduced to an unerosive rate losses its scouring
offect at the same time soil loosened by rain drop are not
moved out of the field. A slow moving water is usually
clear, devoid of suspended soil particles. Where it is not
possible to reduce runoff velocity plants are used to minimize
erosion losses. A thick cover of close growing crop or
Jegume most often reduces erosion losses to the minimum.
The eroded condition of Sulu farmlands indicates the farm
practices employed. It shows the land had not been used
properly. Low yields can be traced to erosion losses which
can ultimately denude Sulu of its top soil as what happened
in the island of Cebu. In that Island most places have very
little soil left and the farmers plant their corn on very

shallow goil over coral rocks.

It is evident from the eroded condition of Sulu soils that
runoff hag to be controlled. Benefits derived from its control
are twofold., Aside from arresting erosion and conserving
the sgoil, water is also conserved. Reducing runoff @ velocity
causes the water to stay longer on the land allowing a great
part of it, if mot all, to be absorbed by the soil. This will
later be used by the growing plants. :

Very steep slopes must be reforested. It will in time yield

valuable timber and at the same time save the soil. ¥arm

practices on the rolling areas require the application of con-
servation measures such as contour plowing, furrow making,
contour strip cropping and terracing. Terraces designed to
conduect water out of the field must empty in gragsed-waterways.

PRODUCTIVITY RATINGS OF THE SOILS OF SULU

PROVINCE

Productivity ratings of soil types, a recently developed branch
of soil science, is a method adopted to show the relative produc-
tive capacity of certain types of soil. The data of the yields
P, ah are based on the common practices on the land,

evaluation. |
ean be estimated in two general methods,
ve met Storie, of

hod

@
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basefi on the California soils. His method is claimed to
applicable over a wide range of soil types. Four factors A
G, and X are multiplied to obtain the final index of produc’ci\;i
A stands for characteristics of the soil itself, including the s
profile; “B” for the texture of the surface soil; “C” for slop
and “X” for conditions of the soil exclusive of profile, surfa y
textgrfa; nutrient level, erosion, and microrelief. The f,avorabl
condlltlon with respect to each factor is rated at 100, )
This method of rating has advantages and disadvantages
One of the disadvantages is that anyone of the above mentione
four factors is enough to make the rating significantly 10.'
even as the other three factors are rated 100 per cent.  In
2dd]1;cion, the de?ermination of the percentageé of the fa-etor‘
ju,dg;ngi;t?nd X ig purely an estimate and is based on person
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TARLE 16.—The productivity ratings of soils of Swulu.

CROP PRODUCTIVITY INDEX FOR

Lowland |

Rice Upland
o gren Corn? Cassavat | Abacas | Coconut
irrigatien? i i
Per cent Per cent | Per cent | Per cont | Per cent

Per cent

Saq Manuel sandy loam
Quingua clay loam
Quingua gilty clay loam
Quingua Toam. L Lol L
Bantog elay loam_— - - " 070
Kaunayan sandy loam 5 o)
Maningkulat Peat 10
Macabam sandy clay loam. ____| j 1 i 10—
Sta. Filomena ¢lay loam_______ 4 1
Cam_lguin clay loam 3 ; i v
Luisiana clay |

Taghburos clay loam___ __
Jagaan clay loam_____.__
Baguio clay loam__ .- ____ 777
il S RS e
].:’EL‘;_I[ celay; steep phase____ .. .
Pasil-Adtuyon complex_ .
Pantao silty clay
Pacteclay loam._ ... __
'Liptipon clay loam._
Sapian clay loam_ .
Sapian silty clay lo
Bantay elay. .- _ . __
Sevilla stony clay loam_
Bolinao elay loam
Bolinao loam_ ..
Guimbalaon clay
Coron silt loam._ _
Sibul clay loam__.
Barotac clay loam.
Tapu] clay ;.

a Data  obtai i i it |
A ned through interview with farmers and .
:Nn data obtainahle.
100 = 40 cayans of palay per hee

2100 = 20 gavanu o

FIELD DETERMINATION OF SOIL TEXTURAL CLASS T

The deductive method is based on the specific yield of a

particular crop on a certain soil type. The yields are obtained

through informations furnished by the farmers and provincial
and municipal agriculturists. These are compared to the stand-
ard rating for each crop for the particular soil type. The pro-

| ductivity ratings of the soils of Sulu expressed in per cent.of

the standard of reference are presented in the table. 'The

' pating indicates the productivity of each goil for each ecrop

velative to a standard of 100. Thus an index ofet 1858t or:
cassava on San Manuel sandy loam in Sulu Province means
this soil type is 1.835 times as productive as the standard of
reference; an index of 90 for upland rice ‘on Camiguin clay
loam means this soil type is 0.90 times as productive as the
standard of reference. The standard yield for each crop is

indicated in table 16.
FIELD DETERMINATiON OF SOIL TEXTURAL CLASS

The determination of the soil textural class is made in the
field mainly by feeling the soil with the fingers. While this
requires skill and experience, accuracy can be had if the field
scientist frequently checks his field textural clagsification
against laboratory results. . ‘

Hereunder are definitions and descriptions of the basic soil
textural clagses in terms of field determination. .

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

Sandy loam.—Sandy loam contains much sand with enough
silt and clay to make it somewhat coherent. The individual
gand grains can be readily seen and felt. Squeezed when dry,
the soil particles will form a cast which readily fall apart
but if squeezed when moist, a cast can be formed which will
bear careful handling without breaking.

Loam—Loam congists of relatively even mixture of different
ilt, and clay. It is mellow with a somewhat
ooth and slightly plastic. Squeezed
. will form a cast that will bear

A TNO t'
gr.:- " i pe it .
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Silt loam.—Silt loam contains a moderate amount of the

NapLE 17T.—The average meechanical analysis of the different soil types
fine grades of sand and only a small amount of clay, over

of Sulw Province®

half of the particles being of the soil separate called “silt.’” B sand oo | Blay
s 3 i g 3 X 2.0—0.05 .05—0.002 .
When dry it may appear cloddy but the lumps can be readily el s i ) Ay ram.
. . mm. &
broken, and when pulverized it feels soft and floury. - When e
a . i 3 G 70
wet, the soil readily runs together and puddles. Either dry Per cent L mfz i
or moist, the soil particles will form into a cast which can 96 | San Manuel sandy [ORME o oun o oo Gl e 26.4
% Ly 4 100 | Quingua clay loam_-_ i At o BT A R R RN
be freely handled without breaking., When moistened and. g | Quiteie s R e 9.1
£ " + 5 i 4 i 418 uinguy 10am. - - ceanna Mol oo B EhaNaa R R I bt o 0 T
squeezed between the fingers, it will not “ribbon” but will give 16 | Rantog clay loam ucren g gIRT i
) it aunayan sandy e S e et e B e LA e
i ‘ acabare sandy clay loam._ - __ —ipnee-- 7
el B - iy s | Nueac U 570 i
Clay loam.—Clay loam is a fine-textured soil which usually 580 | Sta. Filomena elay loam_ L. oo ooooool Lo T S
e o k| H79. | Camipuin elayflogma@oio il o __ .- oo i 55.0
breaks into clods or lumps that are hard when dry. When the B2 | Do fl oy S SR Tk 3
. sy . 7 5 iy 60¢ aght e e ) ek i S0
moist goil is pinched between the thumb and fingers, it will f1s | Tl R S 1920
. . . » 7 PR ) (LY > % o iy e Ot TR At meammm
form a thin “ribbon” which breaks readily, barely sustaining 65 | Baxuio il TR S ey oo
s . . sy e 4 i ] A1y Y p e e E e e = i T N 2 5. fde
its own weight. The moist soil is plastic and can be formed. b2 | Basil clay, efeen DRARRSERR i oo ce im0l Fi i ey R
i i ) i J 553 | Pasil-Adtuyon complex. . - ii7i 41.0
into a cast that will bear much handling. When kneaded 201 | Daniaoaln G At e e AR A e ol 57
. b i 4 . el S e g9.0 .
in the hand it does not erumble readily but tends to form into NI et A b U R
| e | R i e e S - : 5%
a heavy compact mass. L 0 i | Sl o 2.2 o
Clay.—Clay is a fine-textured soil that usually forms very . 855 | Senlldnyt i i T at’e 28.4 il
L 3 : i 58 | Bolinaoloam - _______ o a7 5314
hajrd lumps or clods when dry, anq is qupte' p]ar?*tm and usually o g‘iﬂﬁﬁﬁé"daym 3 o Lo 818 s
sticky when wet. When the moist soil is pinched between BT e i e 206 3s.0 a8
/ : i 4 i 1 a7 : S ady, 3. 36 ]
the thumb and fingers, it will form into a long, flexible Ao1 1D el T G 27,6 29.4 gl
“ribbon.” Some fine clays very high in colloids are friable

and lack plasticity under all conditions of moisture. 4

The above definitions are descriptive only. None could be i
made in these or similar terms that would apply adequately
to all soils. The dependable 'deﬁnitions, the standards, are 4

those developed from mechanical analyses.

MECHANICAL ANALYSIS OF SULU SOILS

Mechanical analysis is the determination of the different soil
separates that compose the soil. These are the sand, gilt, and
clay. The sand includes particles from 2.0 to 0.05 millimeter in
diameter, silt particles, 0.05 to 0.002 millimeter in diameter,
and clay, 0.002 millimeter or less.®2 Particles exceeding 2.0
millimeters in diameter are considered coarse skeleton. This
includes gravels, pebbles, and cobbles. Sand, loam, silf loam,
clay, ete., are class names which are determined by the amount
of the different separates present in the soil.

The textural grades of the different soil ty f S

A The modified Benu';oucas method was followed. Data represent analysis of surface
£oll only. ;

is done by kneading a small lump of moistened ao0i] between
the thumb and the fore-finger. Composite samples of the
important soil types are then collected in the field and analyzed

vlassification, The method of mechanical analysis followed
conventional cylinder, thermometer and hydrometer. Prior to

and weighed. If the class name as determined by mec_han%c:al
nalysis does not differ widely from the class name given in
the field, the latter class name is preferred. The result of the
mechanical analysis is shown in table 17. A
%. analyzir per cent or more of the clay fraction is
y, however, the percentage was

- all goils containing 40

first determined in the fi

in the laboratory to verify and correct the field method of

analysis, the samples, with the organic matter, were oven-dried

per cent

In the laboratory is the modified Bouyoucos process using the

[icdkdak

oL s
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LAND CAPABILITY CLASSIFICATION AND [
CONSERVATION GUIDE FOR THE ;
SOILS OF SULU
The twenty nine soil types, one soil complex, one sml P
and four miscellaneous land types found in the province
grouped into their respective land capability classes.
land capability class is a unit of classification to which a &€
type belongs from the standpoint of its apparent and potenti
agricultural or economic capabilities. It is, therefore, a @
cessity for one to know the physical ag well as chemi
characteristics of each soil type to enable one to judge corree
the capability of any soil type. The three major factors
congider in land capability clagsification are (1) the soil typi
(2) the slope of the land, and (3) the degree of erosion. 4
the Philippines the three major problems on soils are {
erosion and runoff, (2) wetness and drainage, and (3) ¥
zone and tillage limitations, such as shallowness, stonine
droughtiness, and salinity. The aforementioned proble m
further divides each class into subclasses for the soil type am
are indicated by “e” for erosion and runoff; “w” for wetn
and drainage; and “s” for root zone and tillage limitations.
The different land capability classes are as follows:
Class A—Good land that can be cultivated safely and ex
tensively to crops with ordinary good farming practices.
Class B—Good land that can be cultivated safely using easil,
applied conservation practices. 4
- Class C—DModerately good land that can be used regularl

 for cultivated crops in a good rotation but needs intensiv

conservation treatments.

Class D—Fairly good land that is best suited for pastun
but can be cultivated to crops in a good rotation but need
intensive conservation treatments. ‘

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

Class M—This land is too steep, eroded, rough, or shallow
for cultivation buf is suited for grazing or forestry if wel
managed.

Class N—This land is very steep, eroded, rough, sl‘ml OW, 01
dry. It is good only for forestry or grazing if handled
great care.

Class X-—-This land is level but wet

LAND CAPABILITY CLASSIFICATION AND CONSERVATION 81

TapLE 18.—Land ecapability classification of the different soil types
in Sulu Province

Soil Possible goil o Lgplgit
Type Soil Type Unit? apability
lg{r;.u i e Slope-erosion Class

285 PQuinguasHtyclayleam. - ______.__
418 G i guste O TrMSUSEREWERNE, L
© 96 | Ban Manuelsandy loam_ .- _. ... ..

1097 | SR iingu s cL Il GRPRSERRE T Tl o et
a=00s e AR

16 |sBantogiclayiloanyseeisey i, . 0 ol b L 1
274 | Macabare sandy elay loam____ ..o oniaianan f gm0 B SR Bw
BA0 M SR atinavanisin G koE nERe . - R R e

B80| iSts- i lomeneTBlayal Oam s =t o s R e
BB P asil ey P e L s s e e B

3 o IOt b (0 (s | Gy = SR O B R o T e (_.e
205 45 GuimbalaoniclayBea il ST oy L - f)a
318 | Jasaan clay loam..__ e
856 | Tiptipon elay loam_
891 | Pantaosilty clay-_ - - ____
553 | Pasil-Adtuyon complex

B774| Coran sl ToamEMRit e 0o oo o n i De

181" | “Barotac clavalogmss S oie b Sl g S S

6008 P hagbizor ClvsloaTa i e e - B S S
2305 AT A Gl VARG RE. = (ot e R S
556 | Sapian elay loam__ __ _ i

557 | Sapian silty clay loam_ - _
169 | Baguio clay loam._______ 4
426 | VEapuiclay s TR Tae Ao L T LT L S P S R
HygalAd Coyoneliyel 0o SeESEE R e et e

47 |#8ibul clayloam S s 8T re L o -

108 | Bolinao clay loam
bo 8 B olina culon fueEse nE R Ea e R, et e sl s s S Ta i |

T4l Baete claylogpa st s e R S oy B
TLOmSBan bayeclayEl - SR s S s s iR T S e-1
bopdl|eserillgisionyaethyelonnn SR =i ol i Sl SR AT B TE

552 BB asiliclaviigtoerihaselom i & bl S e e SRS (e e T M

o Hydrosoli s S B S BEin l Lae o e e S L X
118 | Beachsand. .__._. = g 2

5539 | Maningkulat Peat_
599 | Rockland

1 The slope-erosion units are the possible conditions that may exist in each soil type.
Any other unit with an erosion elass more than the one specified above will be classed
under the next capability class. Thus, Coron silt loam with a b-2 slope-erosion class will
have a land capability class M.

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

LAND CAPABILITY CLASS A

Soil types:
Quingua clay loam

Quingua silty clay loam
Deep, level, well drained easily worked soil..
| nearly level. The soils are deep, dark and

n be made fertile under good management.
hi ry from sgilty to

Quingua loam
San Manuel sandy loam
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do not need drainage or other special practices. The ]ah'
is rarely flooded. It is easy to work and can be cultivated
safely with ordinary good farming methods. ,:

Class A land is suited for intensive cropping. All cropd
common to the area can be grown on this land. Since soilg
of this class have good permeability, they are better adapted
for crops other than rice. When used for lowland rice, pud-
dling the soil is usually necessary to prevent excess seepage,

Conservation farming requires such practices as liming
(agricultural lime) when needed; the use of the correct kind
and quantity of fertilizers; and rotation of crops, which
includes a legume or a goil improving crop for sustained
production. i

For better efficiency in the use of lime and fertilizers,
regular practice of green manuring or the plowing under of
any young green plants such as any legume crop or any farm
manure or compost is advisable. Waterways through or
adjacent to this class of land should be well vegetated with
adapted grass, shrubs, or tress. : ]

SOIL SURVEY OF SULU PROVINCE
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LAND CAPABILITY CLASS Bw

Soil type:
Bantog clay loam
Macabare sandy clay loam
Kaunayan sandy loam

Land that can be cultivated safely but needs drainage in addition 9

to good farm management practices to maintain productivity.,

Class Bw is good land but because of poor drainage condi-
tions some effort to drain the excess water is needed. Included
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 iy
very shallow and restricting water movement, Small ditches
are mneeded to drain off surplus water. Diversion ditches 1
should be constructed for runoff coming from adjoining up=
lands. Protection from occasional overflow of nearby streams ;
may be needed.
When properly drained, corn, sugar cane, legumes, and
many other row crops common in the area may be grown.
Lowland rice is especially suited to this land with the construe-
tion of paddies. ; Y
Lime and fertilizers of the recommended k ‘

impir 1

Y14 .
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LAND CAPABILITY CLASS Be

Soil type:
Sta. Filomena clay loam
Guimbalaon clay

Jagaan clay loam
Tiptipon clay loam

Camiguin clay loam Pantao silty clay
Pasil elay Pasil-Adtuyon complex

Good land that can be cultivated safely but needs certain eros:ion
control measures in addition to good farm management practices
to maintain productivity.

Class Be land is good from various standpoints but cert.::xin
physical characteristics make it susceptible to moderate eros1qn
due to the gently sloping relief. The soils are deep but their
subsoils are rather heavy. The slope in any place is not more
than 8 per cent and the soil is susceptible to moderate erosion
when unprotected. This land, therefore, needs protecthn
against erosion sueh as contour farming, terracing, and strip
cropping. Excess water must be channeled into grassed
waterways. Diversion ditches should be constructed for the
runoff from the adjoining uplands. T

All crops common to the area can be grown. Liming and
fertilizing with the recommended quantities and kind:% should
be done. Crop rotation with a legume or soil improving crop
such as mungo or soybean at least once in 3 or 4 years
should be observed. For all legumes, the soil should be We.ll
supplied with lime and phosphate carrying fertiliz_er and' if
the soil does not contain the right kind of bacteria 1nocu1at1qn
should be done. The use of farm manure or compost is

recommended. ; :
LAND CAPABILITY CLAss Ce
Soil types: i
Sta. Filomena clay loam Luisiana clay
Pasil clay Sapian clay loam

Sapian silty clay loam
Baguio clay loam
Tapul clay

Adtuyon clay loam
Sibul clay loam
Bolinao clay loam
EBolinao loam

Camiguin clay loam
Guimbalaon clay
Jasaan clay loam
Tiptipon clay loam
Pantao gilty clay
Pasil-Adtuyon complex
¢ elay loam
: loam

{hal can be cultivated safely if a carefully
ervation practices is applied.
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prevent erosion. The soils are good, deep to moderately deep,
with slopes that range from 8 to 15 per cent. This class ;‘
land is moderately to severely eroded or is subject to erosion 1
unprotected.

To farm this land safely terracing supported hy contou
farming and strip cropping is necessary. Terraces should
empty into well grassed waterways or natural drainage. 3

After egtablishing the needed conservation measures, a
good soil management program should be adopted. This should
include a good crop rotation using a legume as a green
manure, judicious use of lime and fertilizer, farm manure
and compost to build up the soil.

Many crops common in the area can be grown but -con-
touring should be observed. Fruit trees should also be planted
on the contours and a leguminous cover crop should be main-
tained to protect the soil from erosion.

LAND CAPABILITY CLAsS Cw

Soil type: Maningkulat Peat |
Wet land that requires a well designed and established drainage
system to permit efficient cropping. :

Class Cw land is nearly level, moderately wet, deep, with
medium to coarse-textured topsoil and slowly permeable subsoil.
Drainage is the principal problem. Surplus water must be
removed by a system of drainage ditches. '

After a good drainage is established a good soil management;
program should be adopted. This will include a good crop
rotation using a legume as 4 green manure crop, lime, fertilizers,
farm manure, and compost. For green manuring, crops with
deep root systems are recommended, since this practice im-
proves the structure of the subsoil and increases water
infiltration.

Many kinds of crops common in the area will do well on
this kind of land. Lowland rice may also be grown in paddies.
A well designed irrigation and drainage systems that permit a
control of irrigation water in each paddy are recommended
wherever rice is to be grown. Banks of all drainage and
irrigation ditches must be well vegetated with grass.

LAND CAPABILITY Crass De
Soil types: : ;
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Sapian clay loam
Sapian silty clay loam
' Baguio clay loam
Tapul clay
Sibul clay loam
Adtuyon clay loam
Bolinao clay loam
Sevilla stony clay loam
Bolinao loam

Camiguin clay loam
Guimbalaon clay
Jasaan clay loam
Tiptipon clay loam
Pantao silty clay
Pasil;Adtuyon complex
Coron silt loam
. Barotac clay loam
il Paete clay loam
Bantay clay

Land good enough for oceasional cultivation if handled with care buf
best suited to pasture and forest.

Class De land has slopes up to 25 per cent with moderate to
severe erosion or is subject to moderate to severe erosion if
left unprotected. The topsoeil is generally thin with heavy,
slowly permeable subsoil. It is fairly good land that can be
cultivated occasionally with proper safeguards,

To farm this class of land a system of properly laid out
terraces, with suitable outlets included in the absence of
natural outlets, should be installed. Terrace outlets must have
a vegetative cover preferably grass at all times. If the
grass 1s not well established, reseeding and fertilizing are
necessary.

Plowing and other farm operations must be done on the
contour. Planting of row crops is not advisable. This land
when used for orchards, should be planted on the contour and
a good stand of leguminous cover crop should be maintained.

Where erosion on a moderately deep soil is not severe, gullies
should be smoothened and then seeded either to grass or
legumes. The soil thus scraped should be limed and fertilized
to give a good start for the grass or legume. In this case
legume seeds will need inoculation.

LAND CAPABILITY CLASS Ds

Soil type: Beach sand
Land good enough for occasional cultivation if handled with cara

i but best suited to pasture and forest.

1 ig nearly level to sloping. The soil may be
uaually thin and light. The subsoil
h IGW available rnms’cure Included
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able for good crop growth in which case artificial 1r11gat10
is needed. -

This clags of land is subject to erosion during intermitten 1
rainfalls of heavy intensity or when there is an excess apphca.
tion of irrigation water. ‘

This land is best suited to vegetables or truck farmmg‘
Root crops should do well too if planted at such time of th J
year when rainfall is abundant.

The apphcatlon of animal manures is necessary to increas‘
‘the organic matter content as well as the water holdm
capacity of the soil.
It is not likely that this soil will need any lime, but shouI
it be desired, lime may be added only after soil analysis i is
.done. Fertilizers needed, as soil analysis may show, Woul
be nitrogenous ones for leafy vegetables and ammoniu n
phosphate or complete fertilizers for the fruiting vegetables.

LAND CAPABILITY CLASS M it

Soil type:
Barotac clay loam
Taghburos clay loam
Luigiana clay
Sapian clay loam
Sapian silty clay loam
Bagum clay loam

Land not suited for cultlvatlon but good for grazing or forestr '
if handled with great care. i

Tapul clay

Adtuyoﬂ clay loam
Sibul clay loam’
Bolinao clay loam
Bolinao loam

Pasil clay, steep phase

Clagss M land is usually on steep slopes up to 40 per cent,
The soil is generally shallow or highly eroded making it unfit for
seasonal cultivation. Stones or gravels may be present or even
numerous that they interfere with tillage operations. The land:
may be used for pasture or trees with careful management.
In order to grow good legumes or grass for pasture the land
should be well prepared using lime and fertilizers as recoms
mended in order to give the young plants a good starts
Diversion terraces around the heads of gullieg, if any, should
‘be constructed. Gullies that are about to develop should be
gmoothened and sodded. Newly developed pastures should
be grazed severely. On well established pasture grazing gh.
be well controlled and rotated. Wherever possible,
ponds should be constructed to supply water f
~ Where 11mat1c ‘ !
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trees should be planted along the contours and a good cover
crop to protect the goil from washing should be provided.

As for forest purposes, native trees should be protected
from fires, or kaingin and the bare spaces planted to wood
trees like ipil-ipel.

LAND CAPABILITY CLASSIFICATION AND CONSERVATION

LAND CAPABILITY Crass X

Miscellaneoug land type: Hydrosol
Land suited for wildlife or recreation only..

Land in this class is usually level or is slightly depressed
wherein water, either sea or fresh, stays most of the time
making it unsuitable for cropland, pasture land, or forest.
Thig land type is termed hydrogol.

This land class may be used for salt bed or fish pond sites.
Ordinarily, thig land is covered by mangroves or nipa palms
when inundated by sea water or grasses as in the case of
fresh water pond. When the site is made into fishponds or
salt beds the trees or palms may be disposed off but a wide
strip should be left standing along the outer borders of the shore
line to protect the site from the scouring effect of waves.

For fishponds the site should be dug to not less than a meter
in depth. To produce a good growth of algae, the feed for
mogst fishes, the water in the pond should be fertilized.

LAND CAPABILITY CLass Y

Miscellaneous land type: Rock land
Land suited only for wildlife and recreation.

'This clags is extremely arid. There is insufficient grass
for grazing; or is very steep, rough, and stony with very
little or no soil cover at all. It also includes the rocky
toothills, rough mountainous lands, large areas of bare rock
outcrops, and land that is very extremely eroded.

This kind of land, therefore, is not suitable for cultivation
or for grazing purposes. The area should be forested and
kairwgin should be prevented. This kind is recommended for
pame and wildlife preserve.
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REQUIREMENTS OF THE SOILS OF :

SULU PROVINCE ‘ ‘

By |

Euseslo A. AFAGA, GLORIA B. QUERLJERO, and RAMON SAMANIEGO® :
\

\

An understanding of the chemical characteristics of soils is a
ol in scientific agriculture. For this reason the soil reactions
nd the readily available plant nutrients of the different sgoil I
lypes of Sulu Province were determined in the laboratory. |
'rom the results obtained in these determinations, one may be |
ible to plan efficient soil management and cropping practices ”
lor maintaining or improving soil fertility.

METHODS OF ANALYSIS 1

The soil reactions were determined with the use of & Beckman
oI meter. The methods of analysis of the Association of |
Official Agricultural Chemists of the United YStates,? and Walkey ‘
and Black methods® were followed in the determinations of | |
fotal nitrogen and organic matter, respectively. For readily ' 1}‘
nvailable phosphorus, the Truog method * was employed. The ‘
readily available potassium, calcium, magnesium, manganese ‘!
nd iron were determined according to the methods of Peech
and English Ammonia and nitrate forms of nitrogen were
(letermined by the methods of Spurway.® :
Rapid chemical methods for available plant nutrients were
mostly employed in the analyses of the different soil types of
{his province because the response of plants to lime and fer- I
{ilizer applications is correlated better with the results from |
‘hese determinations than those from the total analyses. W ‘
The surface soil samples were air dried prior to pulverization i
with a wooden mallet. A pulverized sample was then |
{horoughly mixed and passed through a 2-mm. sieve, |
|

1 §oil Physicist; Supervising Analytical Chemist; and Chief, Soil Re-
aearch Division, respectively.

! Agsociation of Official Agricultural Chemists, “Official Tentative
Meothods of Analysis,” 6th ed, Association of Off. Agr. Chemists, Wash-

Black, “Determination of Organic Matter in
1934)

874-882 (1930).
Sl
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INTERPRETATIONS OF REACTIONS OF CHEMICAL TESTS

Soil reaction.—Soil reaction depends upon the hydrogen‘.‘
concentration. It is expressed as the pH value, ranging f"'
0 to 14. A pH value of 7 is neutral, which means that if
neither alkaline nor acidic. Below this pH value, the :
reaction is acidic (the degree of acidity increases with
creasing pH values). A pH value above 7 is alkaline (

degree of alkalinity increases with increasing pH values).-;?
The pH of a soil seems to be an indication whether the &

lacks or is sufficient in soil amendments such as lime
sulfur. Liming is essential for acid soils while the apphca
of flower of sulfur is essential for alkaline soils.

The pH of a soil is also an indication for its crop ada 5
bility. Different crops have definite soil reactions or.i
value preferences for their normal growth and developm‘.
The pH requirements of some of the economic plants
shown in table 19. Soil reaction is a limiting factor

plant growth. If this condition is favorable, crop producti

is rated high provided all other growth factors are nor
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Figure 25.—Chart showing general trend of relations of reaction to avnilubl]l
of plant nutrients.

Growth factors include climate, goil, crop variety, seeds, pl‘ﬂ

pests and diseases. Soil management and cropping plfﬁﬁ

also determine to a large extent crop ywlds. i

J A i £
i i " - " b " e

CHEMICAL CHARACTERISTICS AND FERTILIZER REQUIREMENTS 91

Soil reaction affects the availability of plant nutrients in
woils. Generally, most of the plant nutrient elements are
fivailable at pH 6.5, Iron and manganese are more available
In acid soils than in alkaline soils. Phosphorus availability,
on the other hand, is reduced markedly in very acid soils. Its
availability increages in soil reactions of slight acidity to slight
nlkalinity. Potassium, calcium, and magnesium are more avail-
able in nearly neutral to moderately ‘alkaline soils.

Figure 25 is Pettinger’s chart, as published by Truog.! It
shows the general relationship between the availability of
plant nutrients and soil reactions. “In this chart, reaction is
expressed in terms of the pH scale. The change in intensity
of acidity from one pH value to another is shown graphically
in the diagram by the change in width of the heavily cross-
hatched area between the curved lines.”

“The infiuence of reaction on 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
satisfactory supply of available nitrogen, for example, a reaction
or pH range of 6 to 8 is the most favorable. This does not
mean that if the reaction of a soil falls in this range, a satis-
factory supply of nitrogen is assured. Also the narrowed
band for nitrogen at pH 5 does not necessarily mean that a
deficiency of this element will prevail at that pH; it means

. that so far as reaction 1is concerned, the conditions are not

favorable for an abundant supply in avallable form. Other
factors than soil reaction may promote the presence of an
abundant supply; moreover, certain crops having a low re-
quirement may be fully satisfied with a low supply.”

The soil reactions of the different soil types of Sulu as shown
in table 20, range from pH 4.5 (Barotac clay loam) to pH 7.85
(Maningkulat peat). This range comprises six classes of soil
reactions, namely, very strong acidity, strong acidity, medium
acidity, slight acidity, very slight acidity, and slight alkahmty
As far as soil reactions are concerned, economic crops ‘do not
thrive Well on the following soil types: Bantay clay, Barotac clay
loam, Cor loam, Jasaan clay loam and Tapul clay. They
fall ' dity and very strong acidity classes.

aflability of Plant Nutrients,”
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The plant nutrient elements from the soil are clasgified inf
t}?ree classes. These classes are: (a) major elements such j
nitrogen, DI}OSphorus, and potassium, (b) secondary elemen
s]uch as:c caIcnillm, magnesium, and sulfur, and (¢) minor or tr
elements such as manganese, i 3
e o » 1rom, copper, molybdenum, boroi

TABLE 19.—The pH requirements of some ecomomic plants.

Strongly
acid
pH

4.2-5.4

Mediumn
alkalin

Slightl
am'dy

pH
.2-6.9

Neutral j o
reaction | Slightly

alkaline

7.1-7.8

Plant

w o

U o
o i
(eiole]

Abaca!l

Eela

BB SHTSOE R o N YRR
Ricell &
i Sugar can
Tobacco? ____
Sweet potatol
Soafsayal 00T
Pineapple! Aol
Banana! . __

O i e et O et e et

SR b b e e et B et b B B
P e e o o e B e e o

PP O e O 34 b b e B et i
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X — most favorable reaction.
Y — reaction at which i
plants grow fairly well
O — untavorable reastion. T
1 Based from the soil reactions : .
where the crops are grown wi ;
‘ : L . with th, q ivity ing

Zﬁi;}; sfmi types in all provinees. A pH range of 5.7 to 6.2 waes pi"l:tfu;hw“ 3 ¥

.“Fﬂecte 0;‘ ;ht?l g;;owth of upland rice, variety Inintiw Nena A. Rola anan tOL bg ;1'“-'!
) s 0 oi eaction on the Growth of Upl i : L
; 2 i 0 pland Rice and on Its Ni ium

onspharus and Iron Content.” Philippine Agriculturist $3: 120-125 ?194‘;1'03"3"- i

].Z)ata taken mostly from Wilbert Walter Wei "

; ((ihlcazo: J. B. Lippineott Co., 1938).

‘¢ RG. H. Spurwny,.“Suil reaction  (pH) preferences of plants,”
ull, 306‘.' The optimum range given was pH 6.0-7.5 i
“Antonio N. Arciaga and N. T. Galvez, To

] s

0{ net-sax. plants and on the their nitrogen,

pine Agpiculturist 82: 55-59 (1948),

optimum range was pH 5.9-8.6.

r, Soil Science, Its Prineciples and Pm.ctt'

Mich, Agri. Bapt Sta. Sp.

The 'eﬁ'ect of goil reaction on the gmw
i calelum and phosphorus content,” Philip
he normal growth reported was in pH 4.2-8 ﬂ

]Table 20 shows the analyses of the major and secondary
elements and manganese and iron of the minor or trace
elements, The _requirements for most crops for the tmc
elements are low and their needs are usually satisfied g

Ammonia and nitrates—Nitr i
/ . ~—Nitrogen is the most im
nutrient element as a growth factor. It promotes ve;;;ﬁ
growth and reproduction as it is an essential comp :
the protopl ery livin

average.
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in the soil influences stunted growth and yellowing of plant
leaves.

In Philippine cultivated soils, the surface goils so far
analyzed contained about 0.14 per cent total nitrogen on the
With the methods of Spurway, soils analyzing 2 to
5 p.p.m. for both ammonia and nitrate are considered low;
10 to 25 p.p.m. as medium or normal supply; and 100 p.p.m.
or more as very high or excessive.

Farm manures, green manures, crop residues and nitrogenous
commercial fertilizers are the principal sources of nitrogen in
soils. Non-symbiotic and symbiotic bacteria augment nitrogen
contents of soils because both of these microorganisms have
the ability to fix atmospheric nitrogen. The first three sources
of nitrogen have to undergo decomposition and mineralization
before their nitrogen contents can be utilized by plants either in
the form of ammonia or nitrate. This process is accomplished
by specific microorganisms so that any adverse conditions which
affect their growth will surely prolong ammonification and
nitrification processes.

Low tests for total nitrogen, ammonia and nitrate mean
deficiency in nitrogen. High tests for total nitrogen but low
in ammonia and nitrate indicate that unfavorable conditions,
which affect microbial functions, exist. When soil conditions
are favorable, on the other hand, low analyses still prevail
because the ammonia and nitrate formed may be used up by
the crops, fixed by microorganisms or lost by leaching and ero-
sion. Fertilization with scluble ammonia and nitrate fertilizers
increases the availability of this nutrient element for the im-
mediate needs of plants.

Sevilla stony clay loam and Kaunayan clay loam have a
normal supply of ammonia and nitrate. The rest of the Sulu
goils are deficient or low in their nitrate contents. All the
s0il types contain a normal supply of ammonia except Luisiana
clay. -

The different goil types of Sulu were analyzed for their total
nitrogen contents. Table 20 shows that the results of these
determination range from 0.005 (Adtuyon clay loam) to
0.847 per cent (Maningkulat Peat). Adtuyon clay loam,
Bant. ay, | wotae clay loam seem to be deficient in their

 compared to the average total nitrogen

: » cultivated soils, The
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able conditions microorganisms multiply rapidly while d&
posing these plant materials, They make use of the g0il nity
and the liberated nitrogen from the decomposition and mil
alization of organic matter until such time that their ni
appears in the soil for plant nutrition. The decompod
proceeds gradually to the average C:N of 10:1, a normal’
ratio of agricultural soils, This condition indicates the nece;
of turning in green manures.

The organic matter contents of the different soil typé
Sulu were determined by the Walkley and Black method. I}
20 shows the results of these determinations. All the
types, analyzing from 8.1 (Jasaan clay loam) to 22.5 (Ma 1
kulat peat) contain sufficient amount of organic matter for ( (
production. Bolinao clay loam, Bolinao loam, Kaunayan sa
loam, Sevilla stony clay loam and Maningkulat peat apps
to contain organic matter above the normal level.

Phosphorus.—Phosphorus is also indispensable to p
growth and reproduction. It is essential for all plant grow
processes; synthesis of proteins, fats and carbohydrates;
root development. It hastens maturity and offsets luxuris
growth due to excess nitrogen. Its deficiency is not edl
recognized by the digtinct change of color of the leaves ag
the marked yellowing of leaves in nitrogen deficiency.

Phosphorus is one of the elements usually found in r-

j which is deficient or critical in amount due to tillage, croppii

leaching and erosion. In fact its deficiency in soils is a md

marked occurrence than the deficiencies of the other pl

nutrients. When apatite or other phosphorus-bearing mi

als are weathered and are partly or wholly dissolved in 1

soil moisture their phosphorus contents combine with int

manganese, calcium or magnesium which are likely to

4 present in the circulating medium. The salts formed are '1

' phosphates which are insoluble in the soil water und

ordinary soil conditions. Phosphorus being fixed or (1

mobilized in this manner is not readily available to plant

Plant rootlets, nevertheless, may influence a slow dissolution [

such phosphates found in their sorption area. The lavger {F

sorption area, the more the fixed phosphorus is absorbed by

plants. The closer the placement of soluble phosphatic fertil

to the plant root hairs, the lesser is the phosphorus fixati
Therefore, proper placement and h h pho :

uf soils ghould be considered when phosphatie fertilizer is
\pplied, otherwise, most of the availablé phosphorus they contain
Will be rendered unavailable. To apply the water goluble super-
phosphate in bands or in pockets also minimizes phosphorus
lixation.

Climate and soil types affect also the availability of phos-
phorus. In conditions like those existing in Wisconsin, U.S.A.,

T'ruog found out that the minimum limit for available phos-
phorus should be 87.5 p.p.m. for good and clayey soils and 25
.p.m. for sandy soils. For certain section in the southern
United States where the climate permits a longer growing
period than that in the northern part, 10 to 15 p.p.m. of
! eadily available phosphorus might be sufficient for a good
crop of corn.t

. Several Philippine soil types were analyzed in the laboratory
by the Truog method for their readily available phosphorus.
I'rom these determinations, a tentative estimate of about 30
[0 40 p.p.m. of readily available phosphorus seems to be the
normal requirement for rice and for other grain crops.

Most of the soil types of this province as shown in table
20 are deficient in phosphorus, especially Bantay -clay, Ba.m-
rotac clay loam, Tiptipon clay loam, Coron silt loam, Pasil
clay and Sibul clay loam. Their phosphorus clontents are
considered as traces, Bolinao loam and San Manuel sandy
loam analyzed high in available phosphorus, while Pantao silty
clay is neither low nor high in its analysis. - For most crops,
{herefore, grown on Pantao silty clay, 50 kg. of superphos-
phate per hectare is recommended to maintain the sufficiency
level of available phosphorus. Low organic matter content,
ftrong acid soil reaction, and high phosphorus fixing power of
aoilg influence low availability of phosphorus. Cropping, espe-
cially of grain crops, remove large amounts ‘c?f available
phosphorus from soils. Phosphorus is not easily lost by
Jeaching as it is a very immobile element.

-~ Polasaium.—Potassium ig the third important element neede_d,
n lar quantities by plants. It is essential in the synthesis
K and protein in plants. It gives firmness

for the well development of fruits of
' banana. According to Millar

o i
i N
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rus availability than the phosphate of iron, manganese a
aluminum.

- In the case of nitrogen the decomposition of organic matt
to ammonia by microorganisms, the oxidation of ammonia
nitrates by Nitrosomonas bacteria, and the further oxidat
of nitrites to nitrates by Nitrobacter organisms are marke ,‘
retarded by soil acidity. These microorganisms are sens1t1
to acid medium so that lime applied to dlstmctly acid 501

- often greatly induces nitrification.

Smitn and Hester ! reported the effects of liming the soil of
plant composition, namely, (a) the calcium oxide (€a0) co
tent of cabbage leaves increased from 4.42 to as much as 7
per cent, (b) the yield of tomatoes as well as their vitamin' {
content was more than doubled, and (c) corn grain showed) &

increase of 40 per cent in its protein content. Madamba an

Hernandez in their study of the effect of lime found that t t
increased yleld of upland rice was due to liming.?

. Soil types so far determined by the Peech and English metho

that rated high crop productivity analyzed 2,000 to 6,000 p.p.
of available caleium. A rather low available ecalcium and p"

value indicate the need for liming. the soil, especially for

“high lime” crops such as sugar cane, alfalfa and other legume'
The Maningkulat peat and Kaunayan sandy loam analyzed

extremely high in available calcium rendering some of the trace

clementg ag iron and manganese unavailable. Caledreous soild
are generally deficient in manganese. Bolinao clay loam, Bolis
nao loam, Pantao silty clay, Guimbalaon clay, San Manuel sand,
loam, and Sevilla stony clay loam have sufficient amounts of

available calcium. Their soil reactions are more or less satigs
factory for crop growth. For these soil types liming 18 not rec-

ommended. The rest of the soil types are deficient from thig
nutrient element and liming is highly recommended, especially
when “high lime” crops are grown on them. »

Magnesium.—Photosynthesis, a process by which cm‘bo :

hydrates are manufactured in plant leaves, depends largely on
chlorophyll, the green pigmentation of leaves of higher plant5
Magnesmm is an important constituent of chlorophyll, M
nesium deficiency therefore af‘fects the function of ¢

Smith and J. B. Hester, J. ;.s' il Soieno
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Premature defoliation of plant, discoloration of leaves, whereby
they turn purplish-red with green veins, chlorosis of tobacco

. known as “‘sand drown,” striped leaves of corn with the
| veins remaining green and yellow areas in-between, reduced

gize of fruits and lower vields of citrus, as well as its sugar
and vitamin C contents are indications of deficiency of
magnesium.

Analyses of soil types that rated high in crop productivity
showed about 600 to 1700 p.p.m. of available magnesium on
the average. However, magnesium deficiency had been
observed in soils containing as much as 950 p.p.m. of available
magnesium on certain species of citrus (pummelo or C_z'tms
maxime (Brun., Merr.).

Most of the soil types of this province are deficient in
available magnesium, especially Coron silt loam and Jasaan
clay loam. Adequate supply of the element in its available
form are found in Bolinao loam, Kaunayan sandy loam, Ma,n)ﬁgn
kulat peat, Quingua silty clay loam, and Sibul clay.

Iron.—TIron that is available to plants is very low although
the total iron content of an average agricultural soil is quite
high, as much as 50,000 p.p.m. or more. However, plant
requirement for this element is relatively small,

Calcareous or overlimed soils are usually deficient in avail-
able iron due to the formation of insoluble hydroxide and oxide
of iron. Its oxide exists under well-aerated soils. It is readily
available in acid soils but become less available when combined
with phosphorus. In this case both iron and phosphorus are
fixed. The availability of iron increases when the soils are
submerged or poorly aerated. Its ferric state is reduced' to
the ferrous form which is more goluble in soil moisture.

Qeveral soil types from various parts of Luzon which rated
hlgh to fair in crop productivity were analyzed for their
available iron contents by the Peech and English method. A
range of 2 to 30 p.p.m. of available iron appears to be the
normal requirement of most ecrops. Basing from this range
of iron availability for crop production, the different soil types

of Sulu Province are deficient in available iron except Barotac

Coron silt loam analyzmw 12 p.p.m. and 7 p.p.m.

clay loam and

ghe :green color of plant ]eaves 1s caused
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while the outer edges turn vellow. The application of fey
sulfate corrects iron deficiency in soils, -

Manganese.—The plant, requirement for this element ig
relatively small so that it Is easily satisfied. Agricultural
contain very small amounts of total manganese, less than [
P.p.m. The availability of this element is less in alkaline |
and markedly reduced in heavy limed soils. Organic m
and other reducing substances enhance itg availability,
PpH influences also its greater availability.

Dwarfed growth of plants, chlorotic and spotted
especially in tomato, bean and tobacco, are symptom
manganese deficiency. Checquered vellow dead spots or
green color between the ribs of the leaves are likely to
caused by unavailability of manganese. :

The available manganese contents of 15 to 250 p.p.m.

Home of the important pointers to be .observed in_ hmeland
Wlilizer applications either by broadcas’cmglor localized tp ace-
int are: (a) any kind of fertilizer‘ or soil amel.l.dmen {xéag
nsed instead of the recommended k1_nd and quan.tlty provide

heir formulation, combination or letuI:e contgms the saﬁs
lantity of nutrient elements present in t?ne re;:ox]mrriin Ee
i‘tilizer and lime per hectare, (b) apply lime a iafa,b do :
.nnth before planting, (c) weed out the_ "ﬁeld tg be ;lmel Ot
tilized, (d) broadcast the lime or fert%hzer when the pant
.tWes are free from moisture, (e:) certalm‘ferhhzerfs can tn?
mixed together., However, it is permlgmble to mix certain

TARLE 21.—Fertilizer and lime requirement of the different soil types
@ . of Sulu Province.
g Y 3 ;

i i Super- Muriate of
| ; el g
obtained from the analyses of representative soil types e fural ot i,

various parts of the Philippines which were rated high o
least medium in ~crop productivity. These samples
analyzed by the Peech and English method.

Tons/Ha. Kygs./Ha. Kgs. /Ha. Kys./Ha.

For Coconul

. T
Barotac clay loam, Bolinao loam, and Maningkulat peat 800 20 1y
deficient in available manganese. The rest of the soil f, ao0E i 00 2
seem to have enough supply of this nutrient to satisfy a0 e e 1%
needs of plants. oron silé losm. - 200 20 g
: QR Clav e e 150 2‘:8 338
_ LIME AND FERTILIZER REQUIREMENTS e e 5. i 200/ ow
The fertility of agricultural soils diminishes as a resul Edl;qr;n‘s{%m:hzz%t{;}?f‘f;E—_“ ¢ §§§ ________ el 230
the continuous loss of the nutrients through cropping, leach : R : e 0 a0 |0 o
erosion, and volatilization. Whatever nutrients removed T e S e 2t a00 2ol i
lost must be replenished by liming, fertilization, and ap NG e e T
tion of organic matter. Organic matter and fertilizers sh g Low.md i ¢
not be used singly. Tt is highly recommended that both A i 25 200 350 300
applied together as each has a definite purpose. It ig A - : 500 920 150
necessarily true that soils with relatively small amount ¢ R Sy o= A o 5
humus are always unproductive or less capable of prod ;{;,‘,‘C}:},"Eﬁ_‘,;‘,%,“;1,1.;,"' i B
‘high yields. The productivity of these soils can be exceedin AR :
high but the period of productivity is much shorter cor i vlﬁy-jt?;:i? Lo ] P
to those of soils rich in humus, Fertilizer effective : AR | e
increased crop production depends from favorable ; _ 3 : (
factors for a well-adapted Crop grown on Soils
~ balanced plant nutrients. Unfavorable growth

8rown on
oy d
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TABLE 21.—.—Fertil'iz‘e'r and lime requirements of the different soz‘ﬁ
types of Sulu Province—(Continued) g

Agricul- Ammonium

; II. SOIL EROSION SURVEY
Soll type el et B, |
: Ton/Ha. |/ Kg//Ha. | (29% P00 | (609 K@ SOIL, EROSION DEFINED

: Soil erosion is defined as the process of soil detachment and
{ransportation by either wind or water. There are two kinds
of erosion; namely, normal or geologic and accelerated erosion.’

Normal or geologic erosion.—Normal or geologic erogion
fakes place in a natural or undisturbed condition under the
canopy of forest, grasses, ground litter, and in underground
network of binding roots. Geologic erosion is a slow process;
the removal of the soil by either water or wind is balanced by
the formation of soil from the parent material underneath.
This kind of erosion is beneficial in the sense that there is a
constant renewal of the fertility of the soil. i

Accelerated erosion.—Accelerated erosion is the process
brought by man’s aectivities on the land, thereby disturbing
the equilibrium between soil building and soil removal. This
kind of erosion is destructive as it removes soil particles
very much fagter than the formation of soils from material
beneath. The loss of the surface soil which containg most
of the fertility means also the decline in crop yields. Soil
erosion in the Philippines is caused mainly by water. The
different kinds of accelerated soil erosion are: sheet, rill, gully,

For Corn

Adinyion claymaloamesiis Dei e il
Bantay elay___ 11
Barotac clay loam
Tiptipon elay loam
Bolinao ¢lay loam __
Bolinao loam_______
Pantao silty elay___ .
Coron silt loam_____
Guimbalaon eclay .. _
Jasaan sandy loam____
Kaunayan sandy loam
Luisiana clay__ _____
Maningkulat peat ______
San Manuel sandy loam____ . _____

bl el B OO L T

Quingua silty clay loam ___
Sevilla stony clay loam_ _
Sibul elay loam_________
AR DU eIy b S R S R R

‘ Adtuyontelav lgamitn i il i e Sl s
Bantayclay L2000
Barotac clay loam

Bolinao clay loam
Bolinag loam___
Pantao silty clay
Coron silt loam___
Guimbalaon clay ___
Jasaan sandy loam____._
Kaunayan sandy loam __
Luisiana clay___..____

Maningkulat peat
San Manuel sandy
Pasil clay

i i FA 5 ¥
§3i§l§3§tsﬁ'ﬁ'§?ay]1oam_- ks ada 300 : and stream bank erosion. - ‘
evilla stony clay loam___ il 3 300 | ‘ o S . ! .
Pl koo SR e 200 0 Sheet erosion.—This is the washing away in a more or less
G e T ; il 80040 0 306dI SIS uniform depth, of the upper part of the goil in the croplands.

11 occurs when farmers cultivate their sloping lands without

srosi employing any means of controlling the flow of the surface
i water or runoff. At the beginning, this kind of erosion is

slow and is not noticeable, but it is treacherously destructive.

1 Limestone (CACOs) pulverized to 20 mesh and about 50% to pass 100 mesh

. ?Lime requirement for upland ri i i i
twice as much as that of theplowlajfélci-ifg}‘ the iteseob soly Grbes bt oL

Fertilizer requirements are the same.

ﬁiﬁhz:gsiegzﬁvﬁid tge letture is applied within a reasonabla Rill erosion.—This kind of erosion is the washing off of the

S B . 1 woil by the formation of tiny incisions of a few inches depth
] e tilizer requuementg of the different goil and width which run down the slope of an unprotected culti-
TR Tovee for lpwlancl rice, upland rice, co vated land. This is attributed to the method of planning and
cassava and coconut are given in table 21. Thege requirement arranging the furrows along the slope of the land. Such

were based from the results of the chemical analyses of

i e Thi ;
iy by ovdinary plowing ig type of erosion

: ;Formation of more sgerious kind
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Gully erosion.—This erosion occurs on paths of concentrati
flow down a slope and is the cutting of deep narrow strips
gullies on the face thereof. Gullies occur both on alluv
plains as well as on uplands. On a plain where drainagl
outlets are not protected, the edges of the plain are graduall
eroded which consequently form into deep vertical cuts. Thed
gullies, if not checked, gradually destroy the plain. On upland,
gullying occurs mostly on slopes where runoff continually drail
This happens when farmers plow their fields up and dowd
the slopes. Some gullies are small, but others are so big th
farm animals cannot cross. Gullies grow bigger each year.

Stream bank erosion.—This kind occurs along the banks
streams and rivers. It is very destructive particularly
such lands where the substrata are of coarse or medium
textured soils. The flowing water undermines the lower pa
of the river or stream bank particularly along its outer curw
a thus causing the upper part to fall by its own weight.

FACTORS AFFECTING SOIL. EROSION

Soil erosion occurs when water runs over the surface of &
sloping land.. This water running over the surface is ca
runoff. The rate of soil erosion will depend upon the spe
of surface runoff. The volume of runoff as well as its spe
depend upon the soil, slope, vegetation, and intensity of ralnfa
in the area.

Figure 26, An omnion crop on steeply sloping land. Clean culture crops planted on
sloping land like this enhance soil erosion.

- S

SOIL 1
The soil possesses certain physical characteristics which in-
fluence its erodibility. Under similar conditions of climate
relief and vegetative cover, there are marked differences
erodibility of different soils. In some cases sandy loam soil
are more susceptible to erosion than clay loam: soils.
Porosity and permeability are important factors in t
formation of runoff. The higher the absorbing quality of the
soil or infiltration of water into the soil the less runoff will e
formed. Different goil types differ in porosity and permeability,
Also soils rich in organic matter are porous and will absorh
more H.O readily than those poor in it.

here about 76 per cent of the surface soil has

S]ope has a great influence on erosion.
heen eroded,

slope than on one Wlth
\ ors equal, Tow
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I

W fastest. Furthermore, on farm lands with the same grades
\[ slopes, one with a longer slope will erode more than one
Uith a shorter slope. This is so because as runoff acquires
omentum its cutting power as well as its soil carrying
acity is increased considerably. A slope unprotected by
Jepetation or some mechanical devices to decrease the wvelocity
if runoff suffers heavily during a heavy rainfall.

VEGETATION

The density of the vegetative cover of an area contributes
great deal to its resistance to erosion. In the heavily
wooded portions of our forests the rate of soil Joss is balanced
by the formation of s¢il underneath. On cultivated farms
the crops offer very little protection for the soil. Crops that
pan cover the ground well will give some protection for the
Wil but clean-tilled row crops are conducive to erosion. Land
on slopes exposed or bare of vegetative cover suffers heavy
Boil losses.

In the open areas where cogon predominates very little
erosion takes place. The thick growth of cogon is quite
adequate protection for the land. Iven on steep slopes the
grass cover if preserved and improved will give protection.

: ‘Fig'ul'e 28, A landscape of Jasaan series. Erosion on this land is normal but i
be enhanced if land is left unprotected. i

INTENSITY OF RAINFALL

Rainfall intensity is a factor in erosion. A region with
vainfall distributed throughout the year will have less goil
erosion than another area where the same amount of rain
occurs but only within a period of six months. In the latter
'~ area the intensity of rainfall is much bigger and hence the
amount of runoff is correspondingly greater. In the former
case, the intensity of rainfall is less giving more time for the
water to infiltrate into the soil, hence, less runoff.

How much of the rain that falls run off the surface is shown
by investigations conducted by the United States Department
of Agriculture. At the Yazoo River Watershed, 27 inches of
vain caused a disastrous flood, where 62 per cent of the rain
waler immediately ran off cultivated fields and carried soil
at the rate of 84 tons per acre. Runoff from plots on barren
, oned fleldis was B4 per cent of the total rainfall.  Surface
Figure 20, Genily undulating areas like this need conservalion measures 4 i ' intanse raing increased from 75 to 95
eropping, - contait i ) otoy : per e Lo | {on. On undisturbed oak forest

I the experi-

o
& iy

L
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! Description
; ] Crost D f
FACTORS PROMOTING SOIL EROSION ; P Sreston. pale
3 A J nt erosron;
System of farming lands—In the province most of the fi 0 - Ho ?ﬁf:rent R
. « 4 u
lands are rolling and hilly as coastal plains are few 1 &

Less than % of original sp,r:fac_e
soil eroded.
From %4 to 3 of original surface

i i i sion
narrow. These are planted mostly to upland rice, corn, | 1 Slight erosi

cassava, which are erosion-promoting crops. No meang

- protection is employed in farming these sloping lands. Erosi 20y Tt R soil  eroded. ;
is aggravated by the common farm practice of plowing 3 S eeenaaRn - From 3% of original surface soil
and down hill and laying the furrows along the slopes. ‘ to Y% of subsoil erod.ed. .

Crop rotation in the province is seldom practiced. R 4  Very severe erosion All of the surface soil to % o
and corn are planted from year to year. Sometimes the fi subeollstode) : 3
is fallowed after the rice crop. A good rotation of crg 5 Excessive erosion All of the .surfatfiedsoﬂ and over %
which includes a soil building legume helps conserve the of subsoil ero eSojll e

The pasture lands are over grazed. As a result, hillsid W Normal erosion ijf{eiofnﬁfo? is maintained.
Bj%een‘é:ry scant grass cover and erosmn_. ey mugh:. (%] Brosion, undifferentiated Erosion conditions change as often

l ! as floods oceur.
Kaifigin—This is another factor contributing to the d

struction of soil and forest. Very often Eaifigins are made {
steep slopes. The trees and other vegetation are burned, leavil
the area cleared and entirely bare. When it rains rung
rushes downhill and generates quite a tremendous cutting pow:
that detaches and carries a great deal of surface soil. Ril
and sometimes gullies often result after .one heavy rain.

The éxtent ag well as the degree of soil erosion will 1nc11:c'_eaze
each vear unless control measures are instituted and practiced.

SOIL EROSION IN THE DIFFERENT AREAS

SOIL EROSION ON THE LOWLAND

SOIL EROSION SURVEY METHODS

The primary purpose of the soil erosion survey is to detel
mine the degree of erosion in the different soils of the provine
that is, the extent to which removal of the surface or subgo
has progressed as well as the amount of gullying with Speci
reference to its effect on the cultivation of the land. A

The present depths of the different soil types under cultivatio
in the province were compared to the depths of the virgin soil
or soils with normal profiles. The depths of different soil
under normal profiles were established after various deter
minations over a wide area by boring with the soil augel
studying road cuts, pits, open wells, and stream bhanks,

Variations in the depth of soil as caused by erosion fo

~ with the presence of gullies are congidered in map
different erosion classes. The depth and frequen
rence of gullies are noted as these affect the culti
land. The classification of ant ¢ |
16 his gurvev are s

and bottomlands include hydrosoel, beach sand, M.acabare, Bar::-
tog, Kaunayan, San Manuel, Quingug, and Manmgkulat tpead.
Soils of the Macabare and Bantog series, Manu'lgkulat pea land
hydrosols are poorly drained. Hydrosol, a mlscelllaneousf an]

type, is under water most of the time. Quingua so%ls are fairly
well drained while San Manuel soils are well: drained.

The relief of these soils and land typfzs r_anges from Ie\(r)el
to gently sloping. Soil loss through erqsmn is not.mucll. : ]1’;
the contrary, yvearly inundations deposit more goil ma erlad
from the higher surrounding places on these areas. More an

tually become parts of the Kaunayan series or the Maningkulat
peat goils; these two soils being adjacent to the be:a.ih;1
' i i i ionificant damage
ly forms of erosion which create significal
Fe 911,1_31 ream-bank erosion and scouring of the
: o aetion during inclement weather

The soil series and miscellaneous land types of the lowlands -

more sediments are being piled up on the shore which even-




‘erosion is greatly accelerated. Contour plowing should be

* both places, soil erosion is slight to moderate with about 8
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SOIL EROSION ON THE UPLANDS

Adtuyon soils—Adtuyon soils are slightly undulating e
moderately rolling to hilly in relief. The slope of the s‘eri
ranges from 3 to 5 per cent in the slightly undulating portio ‘
1(? to 15 per cgent and up to 25 per cent in the rolling and
hilly areas. The slightly undulating sections are devoted i'-
clean-culture crops. !

Erosion in these cultivated sections is slight, about 10 to 18
per cent of the surface soil is removed. Areas with the
same slope but under heavy grass and shrub cover hava
even less. or no apparent sheet erosion. On the more undulatin
and sloping sections about 20 to 25 per cent of the surface so
ha_s been scoured away simultaneously brought about by poor
-_soﬂ management and surface runoff. The most comrﬁon clean
culture crops grown in the localities where this soil type i;
found are corn, rice, cassava and peanuts, Cassava is intens
gively grown on this soil type. The soil-exhausting effect of
cassava if not rotated with other soil-building crops, deplete;-
the goil of its fertility. As a result the land ig abandone
and cogon grass takes over. In the cultivation of the soil
farmers plow their fields up and down slopes. In this way

observed to minimize the excessive flow of runoff. On the
abandoned areas thick-growing cover crops should be infr-d
duced. A__mong the best cover crops are tropical kudzu and
calop?gomum. The sloping sections should be ﬁlanted to fas’
growing economic crops or trees like ipil-ipil to save the soil
frpm further erosion. Cassava should be rotated with legus
minous crops to curtail so much soil fertility exhaustion. 1

Bantay soils.—The land occupied by this soil type is mostly
1111(161"’ cultivatiop. Coconut is the main crop in Siasi. Sma ]
clearings are found among the coconut groves. These ar
grown to annual crops. In Lugus, citrus is widely grown., J

per cent of the surface soil removed in the lower sections and
about.15 per cent in the undulating to rolling portiong. How:
ever, in the grassy hilly areas, about 25 to 30 per cent of the
surface soil has been removed. This is especially true
the sloping land is devoted to clean culture crops.

The western half of Tara Island, cupie

A
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cent of the surface soil has been washed away, mainly
to cropping practices of the farmers. Besides erosion, the
natives also remove some of the surface soil to be mixed with
other clayey soils for pot-making.

Bolinao soils.—Except on the island of Pangutaran, most of
the islands covered by these soils are low-lying with slightly
undulating to very moderately sloping relief. Bolinao soils, as
found in Sulu, are shallow and much of the area is under
erosion class 2. About 30 per cent of the surface soil is
removed. There are places where limestone rock outcrops
interfere with tillage operations. -

Coconut is the most common crop raised on these soils. In
Pangutaran, clean culture crops are also grown which enhance
erosion. Erosion has carried away the fertile top soil and
the land now barely yields enough. As a result most farms
are being planted to coconut instead of staple crops such as

cassava and rice.

The main problem of the people is how to build up the soil
since it has become infertile and very shallow. The rocks
interfere with cultivation so that only small portions can be
cultivated with ease. Planting thick-growing cover crops will
help build up the soil and minimize or check erosion. Fertilizer
application is imperative but since commercial fertilizers are
beyond the means of most farmers, the application of organic
fertilizer should be encouraged. Better soil management prac-
tices should be emphasized in those localities.

Seville soils—This series, represented by the stony clay loam
type of soil, is located in Siasi Island, in the neighborhood of
Pisak-pisak and Muso. The slope of the land is generally uni-
form except a few portions that have steep slopes. The
lower sections have 5 per cent slopes while the upper sections
have slopes of 35 per cent.

The land is very stony. Sometimes big boulders of sand-
stones and limestones are seen exposed on the surface. These
hinder tillage operations. Nevertheless, this land is inten-
gively cultivated to annual crops. Even the sloping sections
are being grown to pice and corn and especially to cassava

' ol of the people. In the cultivated fields
h ag 60 per cent; in the cogonals,
ver and less steep slopes

!

i ey H




» area is _evo’ge to the cultivation of annual cr
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Intensive culture of annual crops on these areas shoul
stopped. Only the lower sections should be farmed by
ploying intensive soil conservation measures. The higher s ]
sh9u1d be planted to permanent crops together with a
priate cover crops. |

Sibul soils.—This series is .found on the island of Situ
The land is undulating, rolling to hilly and mountainous v
slope grades of 8 to 35 per cent. The lower slopes are 2T0oV
to coconut, fruit trees, and annual crops, while the hig‘-'
slopes and the mountainous areas are under parang vegeta r
and forest cover. About 10 to 15 per cent of the surface soil
eroded where coconut trees were planted. The soil loss ‘
due to the culture of annual crops during the time when
coconu_t seedlings were small and cultivation between the
was still possible. After the coconuts reached maturity, gra
and shrubs could only grow thus soil loss was minimiz’ed. -‘

The.higher slopes are under parang and “second-growth fo-re’
.Sometlmes some parts are cleared. The practice of the farmer
i3 to plant only once on their “kaiiigin” and then abandw
then? and grasses and shrubs take over. Through this practice
erosion takes away a good part of the surface soil. 1

Tiptipon soils—Tiptipon soils, represented by the Tiptipon
clay loam, is found in the eastern side of Siasi Island and in
the northern and central part of Jolo Island. The slope ran
of this soil series is from 5 to 35 per cent. Erosion of u
surface soil iy moderate, generally less than 25 per cent of
the surface soil. However, in the Tiptipon area, which i
currently devoted to the intensive cultivation of 1’1pland fic,
and area in Siasi which is cultivated to cassava and othel
annual crops the extent of erosion is from 30 to 55 per ce-
of the surface soil. The main cause is the primitive cropping
system and the tillage operation used by the farmers on th
undu.lating and sloping areas. In the less ecultivated e.n“
heavily vegetated sections no apparent sheet erosion w*
observed. a2

Camiguin soils—This series is represented by the clay loa
type, located on the southwestern part of the town of Jolk
It has a slope range of 5 to 30 per cent. Some porti‘ciiﬁf
planted to abaca, and fruit trees. The major portion

{hat when
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The internal drainage of this soil is fair to good. On account

of the slope which favors rumoff, the external drainage is
pood to excessive. On slopes with grass cover runoff is not
Wo excessive but on open fields, runoff is practically unobstructed.

Erosion on the eastern part of Jolo covered by this soil type
{g still in the normal to slight stage. The surface soil carried
nway by sheet erosion does not exceed 15 per cent. On the
western portion of this soil type, there is moderate erosion.
About 60 per cent of the surface soil is removed.

Luisiana soils.—This series has slopes from 25 to 65 per cent
or even beyond. It is found in Jolo, Siasi, Lapak, Pata, Tapul,
and Tawi-tawi Iglands. , - :

In Jolo Island, the land is generally planted to permanent
erops like abaca, coconuts, banana, and some fruit trees.
Uncultivated areas are under primary and secondary forest.
[rosion on this soil is moderate. About 15 to 20 per cent of
{he surface soil is removed. Similar degrees of erosion also
exist in the islands of Siasi, Tapul, Lapak and Pata. However,
in Tawi-tawi, the area covered by this series is still covered
by secondary and primary forest and erosion is normal or not
apparent. :

Tagburos soils.—The Taghuros series is represented by only
one soil type, Tagburos clay loam. Tt is located in the northern
side of the island of Jolo, occupying about 4,280 hectares.
The relief is slightly undulating to moderately sloping with 5
to 10 per cent slopes. The land is mostly cultivated to either
row or permanent crops. The idle portions are under cogon
or parang type of vegetation with oceasional stand of trees.

Less than 25 per cent of the surface soil has been removed
from the cultivated areas. The sloping and undulating por-
tions which are under pereng or permanent crops are slightly
eroded.

Clean-culture crops are grown only on the lower glightly
undulating areas usually bordered by thick-growing vegeta-
tion or permanent crops. Thus erosion ig minimized as the
flow of runoff is being arrested by the native vegetation much
cultivated spots are reached, runoff is reduced

rjes hag a slightly undulating to
slope ranges from b to 26

||

/
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is located in the immediate vicinity of the town of Jolo Paete soils.—This series has an area of approximately 7,410
has an area of about 7,570 hectares. ' hectares of undulating, rolling, hilly and mountainous topo-

This land is almost exclusively planted to coconut, abg graphy. It is located in the vicinities of Kuta Lambo and
and fruit trees. Only small patches are planted to ant Kabungkol on the island of Jolo.
crops. Sections planted to annual crops are eroded Wide portions of this land are under grass and pamng type
about 15 to 20 per cent of the surface soil removed. Con _ of vegetation and are used for pasture. The slope ranges
tion measures should be observed in the cultivation of |} from 15 to 45 per cent. Most of the vegetations consist of
sloping areas as this type of soil is highly susceptible to e ghrubs and grasses. In some instances, small forested areas
When rendered friable by tillage. i’ are found along the courses of streams and on the bottomlands.
Bagwio soils——Baguio series, is hilly to mountalnous These places are usually water-logged.
has an excessive external drainage and a fair to rnode The lower slopes of the hills in this place are cultivated
internal drainage. In the province of Sulu only one soil w to cassava as well as upland rice and corn, together with a
Baguio clay loam, was delineated under this series. It cove variety of vegetables.
an area of about 904 hectares around the vicinities of S Most parts of the land should be reforested. Soil conserva-
Lining including the whole area of Bud Tukay. This se: tion measures should be applied here to check or minimize
has a slope range of from 25 to 50 per cent. Sometimes goil erosion.

cal cliffs are seen in the more rugged section of the land.  Suepian soils.—Thig 3011 geries is usually found in roIlmg,

The land is generally planted to abaca, bamboo and va hilly to mountainous areas. In Sulu two soil types belong to
kinds of fruit trees. Some of the slightly undulating portion this series, namely, Sapian clay loam located in the north-
are grown to seasonal crops, while the rest are mostly unde pastern side of Jolo Island, and Sapian silty clay loam
cogon. Krosion is moderate, about 25 to 55 per cent of tl located in the southwestern side of the same igland. The
surface soil is removed and is mainly due to kaifigin. K slopes of both soil types range from 5 to 35 per cent. The

Pantao soils.-—This series is found in Jolo, Tumbagan, B higher portions are planted to permanent crops or are under
buan, Lugus, Tapul, and Tara Islands. This series, about 5,31 secondary forest with patches of abandoned farms under
hectares altogether, generally occup1es undulating, rolling cogon grasges gcattered over the area. The lower slopes on
hilly areas. 1 the undulating part of the land are grown to seasonal crops.

The undulating portions of this land, with a slope rang Iirosion on this land is very slight with 5 to 10 per cent of

~of from 5 to 8 per cent, are ‘'under permanent crops lik the surface soil removed. The level cultivated portions in the
abaca, banana, coconat and various kinds of fruit trees. Sma uplands are apparently not eroded.

sections of these are cultivated to annual crops. Generall Guimbalaon soils.—Only the clay type of soil behrmging to
there is slight to moderate erosion on the series. About Il this series was mapped in Sulu. This soil type is found in
to 85 per cent of the surface soil is removed. It is only i ‘poveral places in Tawi-tawi and the neighboring islands of
Tara Island wherein erosion is severe. About 80 per cen Sugbay, Tandungan, Dundangan and Luuk Tulay. It occupies
of the surface soil is removed. This is caused by the intensiy undulating to hilly and sometimes mountainous places.
cultivation of clean culture crops, mainly cassava. Pﬂ Txeept for the area in Luuk Tulay which is grown to coco-
farming practices, like plowing up and down the slope, At nut and other permanent crops, the other places where Guim-
planting the field solely to one kind of crop every seas: balaon clay ig found are under second growth forest. The
depleted the fertility of the soil as well as brought about Batu- : i! being opened by the NARRA for settle-
erosion. Tara, small island with a fair-sized popula:l:i ont _ on . is frequently practiced in these
intensively farmed for the support of its populace. A : Look over, ThlS form of cultiva-
the soil is badly depleted of plant food nutrlents #ia i € | I part o ﬁh@ guriaca

~ has taken a toll on the valua ble su. (Rl b
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Sheet and rill erosion usually occur simultaneously. After a
heavy rain, a great deal of surface soil may be wagshed which
may also cause shallow incisions to appear. These incisions
compose rill erosion. Neglect, however, will cause these
incisions to deepen and form gullies. Gullies may become
deeper and wider unless given timely control measures. The
formation of gullies changes the general appearance of the land
and prevents the proper use of tillage implements.

Qtream bank cutting is an agricultural hazard which a farmer
has to cope with if his farm is beside a river or stream. The
loss of soil is not in terms of a few centimeters depth of soil,
pbut rather of strips or slices of land which may vary in
length and width from fractions of a meter to several meters,
and of depth that could include the whole soil profile. It may
occur any season of the year because the toppling of a river
bank through water action is rather instantaneous although
the process might have started several weeks or months before
the final fall. Depending upon the flow of river or stream cur-
rent and the curvatures of the river course, as well as the
soil material forming the face of the river bank, this type of
soil erosion is the culmination of several forces acting through
a period of time and effected by varied factors.

When soil erodes in one place, the soil material detached
may not all find their way to rivers or to the sea. Some goil
materials are deposited on flood plains or deltas and also on
ponds, reservoirs, and dams. In extreme cases a river may
pile up enough materials on its banks and bed elevating its
flow., Oftentimes sand and gravel are depogited on fields
(Lfter a heavy flood. Erosion and deposition have lessened
the capacities of reservoirs and dams. Siltation of harbors is
also due to erosion.

Highways near and parallel to river courses are often sub-
jected to damage from istream bank cutting. In the hilly
and mountainous regions landslides cover, and block roads
egpecially during heavy rainfall.

ECONOMIC AND CULTURAL EFFECT

The adverse effects of accelerated or man-made soil erosion
are much too obvious that they need not be over emphasized.
Unfortunately, hcwever, most people take the existence of
goil ante o manner that almost everyone always
' ence of the air we breath,

clay, steep phase, is found in the steeper slopes of the h111 v
to mountainous sections lying north of the Indanan- Sllangka 1
road.

The lower undulating to sloplng areas are grown to per
manent crops like abaca, banana, a few coconuts, and fruif
trees. Row crops are grown between permanent crops on
fields with slopes ranging from 3 tc 5 per cent. The degree
of erosion on this land is normal to moderately serious. On
the slopes of 0 to 5 per cent, there is normal erosion to 10 per:
cent of the surface soil removed. On the higher slope
gradients, erosion has taken about 60 to more than 75 per
~cent of the surface soil. Since the sloping areas suffer more
from the effects of erosion than the rest of the land under
this soil type, it is important to note that intensive cultivationf
of row crops is the main cause of erosion. The crude methods:
and poor soil management enhance soil erosion.

To guard against further soil losses, contour plowing should.
be employed and the use of cover crops should be emphasized.’
Only permanent crops should be grown on the less steep sIopesﬁ'
The undulating sections may be cultivated to row crops but
conservation methods of farming must be observed.

EFFECTS OF SOIL EROSION

Soil erosion has oreat influence upon the economic stabilityi
of the people. Cultivation flourishes or declines in consonance
with the agricultural progress of the community. ‘

PHYSICAL EFFECT

The first to suffer from erosion is the land. Through the
action of water, destruction is brought on the land by one
or all of the three types of erosion, namely, sheet erosion, xill
erosion, and gully erosion. Loss of surface soil by sheef
erosion is hardly noticeable at first because the loss of the
soil is almost uniform over a wide area. However, when
the seemingly increment loss is repeated through a period of
years, the result may be enormous. The first noticeable sign
is the change in the color of the top soil. Patches of lighter
colored soils in a generally dark mass of land could be seen,
The changing color pattern of the sgoil is due to the dige
appearance of the dark surface soil and the expogure of f{
lighter colored subsoil. This change in color is a. COTH
by decrease in yield.
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Whereas our supply of the latter has never been doubfs
the certainty of our enjoying the bounty of the former ca n
last forever unless we recognize the imminent dangers
soil erosion. 3
Soil conditions have much to do to shape the pattern i"
nation’s existence. While we begin by trying to analyze the
effect from an agricultural point of view, we ultimately arr
to their economic and social effects as well. This is so becau
agricultural, economic, and social conditions are closely inte
related so much so that it is quite difficult to separate them {1
sharply. Erodibility being one of many soil conditions, shoul
ever be borne in mind as much as fertility. 3
We know that food, shelter, and clothing, man’s basic need
all emanate from the soil. Soil lost to us if taken in tern
of the economic value of production of these basic needs su
would amount to enormous figures. The high cost of livin
may then be partially understood. 1
We know that while soil loss mounts, there is no sign th
population also declines. The tendency is when populat
increases, people tend to overwork the soil. Overworking f
soil inevitably results in decline of productivity. Soil erosi
then commences and if unchecked, the people simply abande
the affected area and move to other places. This may o.--
once or more than once within a generation. What has star
as an agricultural problem also becomes an economic an
social problem.
We know that industry, especmlly the manufacture of o1
sumer goods, is dependent on the supply of wvarious ra
materials. By and large, these raw materials are plodu
from the soil. Industry, therefore, directly and indirect
is affected by soil erosion. In turn when factories Ef
‘down or curtail operations, men lose their jobs and anoi;
social problem is added.
Soil erosion, therefore, is not the individual farmers’ p‘-
lem alone. While it affects his capacity to provide for
family’s wants and meet his social obligations, erosion
tually becomes a community’s, a province’s, and ﬁnﬁl
nation’s agrieultural, economic, and social concern,

METHODS OF EROSION CONTROL

" There are two general ways of erosion control
na,mel o (1) and

natural
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Vegetative measures are simpler and easier to apply, while
mechanical means usually require engineering aids, tools,
and machinery. The former is usually employed on land that
are nearly level to gently rolling, while the latter is adapted
to rolling and undulating land. Sometimes both means are
employed simultaneously, or one in support of the other
depending upon attendant circumstances.

VEGETATIVE MEASURES

Control of erosion by vegetative means deal with the use
of plants following the normal farm operations and use of
ordinary implements and machinery. 2

Cover cropping—Vegetative cover is the first protection
against runoff and erosion. Cover crops are usually planted
after the harvest of row tilled or seasonal crops. There are
also permanent cover crops which are mostly planted in
orchards. When planting cover crops mulches of dead stems,
leaves, or straw are necessary since cover crops offer pro-
tection only after they have attained considerable growth.

Strip eropping.—This vegetative method of erosion control
is the alternate cultivation of clean tilled crops on one strip
and dense close growing crops on the next strip. These
alternate strips break up a relatively large sloping field into
small narrow bands lying across the slope. They serve to
check the momentum of runoff and to filter out the soil
particles. The subsequent loss of the speed of runoff allows
rain water to geep into the soil rather than readily flow
down the slope. Soil and water are thus conserved.

Buffer strip cropping.—Buffer strips are established bands
usually on the contour, two to three meters wide, planted to
perennial grass or other erosion-resisting vegetation. They
are arranged in regular alternation with relatively wider
strips of row tilled crops. Buffer strips are adapted to land
with slopes up to eight per cent. When the slope is long, a
combination of vegetative and some mechanical means may
be necessary. Grasses such as Guinea grass, Napier, Brown-
top, Bermuda grass, and Ipil-ipil (periodically trimmed to about
a foot high) are recommended.

Grassed waterways—Walerways in soils work are either

: -mﬁde depressions on sloping areas which
: fr water that goes through a. farm

oB. 1t dus 19 zain, Thgyl
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are important in any scheme of soil and water conservatio;
Naturally located depression serve the purpose best. Man
made canalg strategically laid are also mnecessary for mor
efficient discharge of runoff. The establishment of a dens
vegetative cover over all waterways is imperative. Grass
readily adaptable to the area should be used, but whenever
practical those species which form a dense turf are preferable
Inasmuch as waterways are supposed to carry heavy flo ﬁ,
during certain periods they should be de51gned to handle max
mum runoff from the heaviest rainfall occurring in the locali ¥
once in about eight to ten years. Grassed waterways are
essential wherever excess runoff accumulate such as in terrac
cropped fields.

MECHANICAL MEASURES

On steep slopes vegetative measures offer inadequate pr
tection for the soil. Mechanical means of erosion control a
therefore essential in conjunction with the vegetative phase. [

Contour tillage—Contour tillage is plowing and planting on
the contour. This is an erosion control measures which id
most effective on two to eight per cent slopes and less tha 1
100 meters long. Ridges formed by the tillage implements
retard the downhill flow of water. These ridges serve adex
quately when rainfall is even and light but their effectives
ness is reduced when rains are intense or heavy. Contouring'
is not enough protection especially when slopes are not uniform ,
and above eight per cent, when the fields are already eroded,
or when subsoils are clayey and compact. TIn these case
excess runoff may break through the ridges thus necessitatin g
the adoption of other mechanlcal conservation measures hk
terracing.

Terracing.—Terraces are mechanical measures of soil con«
servation and are differentiated into three types, namely, (1)
absorptive, (2) bench, and (3) drainage. f

Absorptive terrace or ridge type is designed for moisture:
COZ.If'.iSEI‘VatiOIl. It is adapted to gentler slopes and absorptiv.
soils. :

Bench terrace is constructed on the contour,
gteep drop and adapted to steeper slopes.

Drainage terrace or broad channel type is designed to conﬂ
water from a field at low wvelocity. _ {
As ucsed in this text terrace may enote f ri
thm i 'ﬁ— ridge and gh 4 g

It hag

gpecial implements and machinery.
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Terraces are built across a slope. They are either level or
graded depending upon the purpose for which they are made.
Grade terraces lead runoff from the field at nonerosive velocities.
Level terraces impound most of the water giving it time to
goak into the soil. Where the average annual rainfall is less

. than 30 inches, level terraces are recommended. Dimensions

of terraces are also of utmost importance. They should be
large enough to avoid overtopping. Usually the runoff which
may be expected from the heaviest rain occurring on an average
of once in 10 years is used as a basis. Their shape is generally
based on the farming equipment used.

Terrace construction requires technical skill, ﬁnancmg, and
Agide from these con-
siderations, one must realize that all slopes and all soils
cannot be successfully or economically terraced. Sandy, stony,
and shallow soils, fields dotted by humps and mounds, or slopes
that change planes and steepness every 30 meters are im-
practical to build terraces on.

Diversion ditches—Diversion ditches or diversion terraces
are built to intercept the runoff from drainage areas.
are usually larger than field terraces. They are designed to

protect cultivated fields from hillside runoff by providing for d

a passageway of the water away from the fields to other nearby
areas where it ig spread or dispersed. Where adjacent slopes
generate runoff towards a terraced area, diversion ditches
carry the water away from the terrace system, or if toward
a gully diverting the Water assist in controlling its further

enlargement,
OTHER ASPECTS OF EROSION CONTROL

Whereas erosion depletes the soil of its inherent fertility,
low fertility also brings about soil erosion. Infertile soils
invariably mean poor vegetation, thus more surface soil is
exposed to direct rain and wind action. Therefore, soils of
low fertility when tilled are highly erodible. In this case
proper and adequate fertilization can minimize erosion.

The regular application of farm manures and the practice
of green manuring increase the soil’s organic matter content.
Organic matter, agide from enhancing soil fertility, also im-
' in if not improve soil structure. Stable
o meang higher poroslty and better

They
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conditions when attained promote the goil’s water absorb :
and water holding capacities, or in other words surface rung GLOSSARY OF COMMON ECONOMIC PLANTS |
is minimized. : FOUND IN SULU PROVINCE

root penetration is improved. All of these favorable physic . . i
|

Crop rotation should essentially be a part of every f
program. A well planned scheme of crop rotation, asi
from providing a practical means of utilizing green manu

Common name Seientific name : Family

Musa textilis Nee. ...............*. Musaceae

e b . Acacia Samanea saman (Jacqg.) Merr, . Leguminosae
and fertilizers, _Counter_.ac’tlng pOSSIb.Ie deVEI‘Opmen‘t_ of :tO‘ Agifigay Rottboellia exaltate Linn. ...  Gramineae
substances, and improving crop quality and increasing yieldSEESE Acoho Casuaring equisetifolia Tinn. ........... Casuarinaceae

also minimize or help control erosion. This farm pract.' ________________________ Albizzia acle (Blco.) Merr. ... Leguminosae
keeps the soil in suitable physical condition, helps maintai Alibangbang ... Bauhinia melabarica (Roxb.) Hort
the supply of organic matter and nitrogen in the soil, provi ; BERTY S S s SO s Leguminosae

e e ; Alim . Melanolepis multiglandulosa
vegetative cover, and changes the location of the feedin (Reiniw.) Reickb. T, mnd Zoll. ... Buphotbi ks

ranges ol 1‘.001',8. : i S S O.mon ... Shorea almon FOXW. i Dipterocarpaceae

The physical effects of liming such as the promotion of SOUNEE Alughate ... e S R S
granulation of fine-textured soils and the modification andie Ampalaya ... Momordica charantie Linn. ... .. Cucurbitaceae
improvement of the structure of coarse-textured soils thUNNEEER A™MULES .o K‘)I\Z“”‘is’”ﬂ"de”d”‘mm”mmm (Blco) . L

i ioht : AR B nacardiaceas

making them lighter to work subsequently contribute mu B o Tm:;romnmlw R e il
ke erosmn' gpnirol X i . Wnahaw ...l Livistona rotundifolic. (Lam.) Mart. Palmae

An efficient system of soil management in support to veget Anonang Cordia dichotoma Forst. ................ Borraginaceae
tive and mechanical measures is, indeed, necessary to comb, ; Api-api ... Awicenmia officinalis Linn. ............ Verbenaceae

soil erosion. The different practices followed or adoptel Apitong Dipterocarpus grandifiorus Bleo. ... Dipterocarpaceae
should form a farm program that as a unit could fit the kin ﬁr_mwm"t Marente arundinaceae Linn. ........ iﬁaranﬁaceae
of soil or 'kinds of soils within a farm so that the ent LS Anona squamose Linn. .o.ooooooieee. nonaceae

i 1 s s v . Persea americane Mill. .................. Laureaceae
attained is the combined beneficial effects of the many in e LR R e e Rl e idens

acting processes involved. Bach farmer, therefore, ShOElﬂ Balaraiin s G Ficus benjaming Linn. ..o Moraceae
first appraise the erosion hazards of hig farm, then plan 3 Balimbing ............ Awerrhoa carambola Linn. ... Oxiladaceae
cropping system and supporting conservation practices \ [Belathat .o . Licuala spinose. Wurmb. ... Palmae
reduce or offset the erosion hazards. REihoo e e Bambusa spinosa Roxb. ... Gramineae
; Hanaba Lagerstroemia speeiose, (Linn.) Pers. Lythraceae
Ranana .. Musa sapientum Linn, ... Musaceae
Banato Mulloiws philippensts (Linn.) Muell
e e W e Euphorbiaceae
BEnckals . Nuclea orientelis Linn. ... "'Rubiaceae
Dolichos lablab Linn. .......... .. .. Leguminosae
Antidesma ghaesembilla. Gaertn. ... Euphorbiaceae
Macaranga tanarius (Linn.) Muell.-
AT ST At B L A ] Fuphorbiaceae

Hinayoyo .
Hinunga

........................ Schizostachyuwm lumampao (Blanco)
T e, R R R T B Gramineae

L L el SR el S S T Palmae

taods Linn. var. capi-
st _Cruciferae



128 SOIL SURVEY OF SULU PROVINCE
(Bt «Theobroma eacao Linn. ... ... Sterculiaceae
Cadios ... . Cajanus cajon (Linn.) Millsp. ... Leguminosae

Caimito, .....0
Calopogonium

. Chrysophyllum cainito Linn. ............. Sapotaceae
. Calopogontum mucunoides Desv. ... Leguminosae

Camansi . Avrtocarpus comansi Blanco .......... Moraceae 1
(Blagine | i, SRS o DG ol by s R Gramineae
Cashew ... . Anacardium occidentale Linn.

Cassava ... -w Manihot esculenta Crantz. ... !

(hicor i B R Achraaiisdnono i Tanm et s Sapotaceae

Coconut .._..... - Cocos nucifera Linn. ... Palmae
Goffee e ldilie IR Clorfen S pi linmt .0 Lol Rubiaceae
Cogon g i, 4 Imperata cylindrica (Linn.) Beauv. Gramineae
Cowpea .. . Vigna sinensis (Linn.) Savi ... Legummosae
Cotton . Gozzypium hirsutum Linn. ... Malvaceae
Cucumber . S Cieunis saliyust Im D, e R Cucurb1tacea&
Ao, S Dracontomelum deo (Bleo.) Merr. ]

& Rolteli s il e galins LUk Anacardiaceag
Byapdan i gy i Erythrina variegata Linn. ... .. Leguminosae
{[Pera S ST Derris eliptico (Roxb) Benth. ... Leguminosae
DT A I K 31 Alstowia scholaris (Linn.) R. Br. .. Apocynaceae
Dungon-late Heritiera littoralis Dry. ... Sterculiaceae
Durian .. Durio, zibethinus Murr. ... ‘Bombacaceae
Eggplant ... Solanum melongene Linn. ... Solandceae
Grabitiii IR e Colocasia esculenta (Linn.) Schott

il ol Bt S Araceae
Garlic Rl s Al T sgtivuin Eann. e Liliaceae )
Gin e i e Zingiber officinale Rose. ...ocoocooeenene. . Zingiberaceae
(G Heria i LB Psidium guajove Tinn., ... ‘Myrraceae
Guayabano . Anona mauricate Linn, ... Anonaceae

Guijo .. . Shorea guiso (Blanco) Blume ... Dipterocarpace en
Huani s .. Mangifera odorate Griff. ... Anacardlaceae
Himbabao ... Allgeanthus luzonicus (Blanco) F.

Vill. var. glaber (Warb.) Merr. - Moraceae !
Ll .. Intsia bijuga (Colebr.) 0. Kuntze.... Leguminosae i
Ipil-ipil ... .. Leucaena glowce (Linn.) Benth. ... Leguminosae
Ilang-ilang ... Conanga odorate (Lam.) Hooker F. i
' and{"Fhomson W EHE i SRR L Anonaceae
Jute ... .. Corchorus capsuleris Linn. ... Tiliaceaoe ]
Kakanati ... Glyricidia sepium (Jacq.) Steud ... Leguminogae
Kamachile ............. Pithecolobium dulce Benth. ... .... Leguminosae
EKeapok bl e Cetba pentandre (Linn.) Gaertn. ... Bombacaceas 'gl
Ieamiasiets sl Averrhoa bilimbi Linn. ... Oxalidace;o
TEatyrai e Sesbania grandifiora (Linn.) Pers.. Legumino

denhdoli: 0 Tl Benincasa hispide. (Thumb.) Cogn.. Cucurbitn
o L e Puerariac javaniea Benth. . . Legu
Bmgmem prwmﬂom (Roxb) W &

A cisaiaiint iras juat L
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Lanzon riiimeees Lanstum domesticuwm Cornea ... Meliaceae
Liei e e Anesoptere  thurifere (Blanco)
‘ (RIve L e e A e Dipterocarpaceae
Lettuce it Lactuca sative Linn. ..... Compositae
L aniny D Wiightia laniti (Blanco) Merr ... Apocynaceae
Lambzamo St Aleurites moluceane (Linn,) Willd.. Euphorbiaceae -
Makopa ... Bugenia malaccensis Linn. Sp. PP. . Myr?a‘ceae
Malungay ..occcoeene Moringa oleifera Lam. ... Morl-ngaceae
Mangosteen .......... Garcinia mangostane Linn. ... Guttlfe'r‘?.e
Manpoll S o ieeae Mangifera indice Linn, ... .. Anacardiaceae
Marang ............. Artocarpus odoratissima Blanco ... Moraceae
Molave ..o Viter payviflora Juss. ... V,et‘ben'aceae
Mungo ... . Phaseolus aureus Roxb. ... Legufnmosae
Mustard ... . Brassice integrifolin (West) Schultz Cruciferae
Nangka . Artocarpus heterophyllus Lam. ... Morace.ae
Narradii: . Ptevocdrpus indicws Willd. ... Leguminosae
Niogniogan .. Heterospathe clate. Scheff. ... ... Palmae
Nimaiie . Nypa fruticans Wurmb. : Pftl.mae
Onion . Alliwm eepa Linn. ... Liliaceae
Quanpet el R Glitrors: araramn o e, 00 S Rutaceae
Paﬁdﬁkaki . Tabernaemontane pandacaqui Poir.. Apocynaceae
Pandan SR Pandanis tectortest Sel oLl e Pan.danaceae
Panpayvase s Garica papoyalinr. o Carlcace'fle
Para rvubber ....... Hevea brasilliensis (HBK) Muell.. Eupho?blaceae
B ot e S Phaseolus lunatus Linn, ... a0 Legum{nosae
Patola ... Luffa eylindrica (Tinn.) M. Roem i Cucurb_ltaceae
Peanublad bt Arachis hypogaes Tinn. ... .. Leg’u.mlnosae
Pechay ... Brassiea chimensis Linn. ol Grumfe'rae
Pineapple .. Ananas comosws (Linn.) Merr. ... Bromeliaceae
Pummelo . .. Citrus mexima (Burm.) Merr. ... Rutaf:eae
Radish ... . Raphanus sativus Linn. ... R Cruciferae
Ramie ... Boehmeriac mivew (Iinn.) Gaudich.. Urticaceae
Ratam il 2e s Caferisi zmn. | Ein s S se s S i Palma'te
Riaceuiiia i LAl rged sa ey ay L nnuit e Gramineae
IRt d ks i I S Afrtocarpus communis Forst. ... MOTacea}e
Sl SRR S(mdomrum koetjape (Burm, £.)
I g s Bl D ) Meliaceae
Bampaloe ol Tamarindus indica Tann. ... Leguminosae
Sepuidilla ... P s opho carpus tetr agono]obus |
(Linn.) DC. Prodr. s Legum?nosae
Sincamas ... Pachyrrhizus erosus (TLinn.) Urb ..... Legum*nosae
=Lzt RN Lt i Vigna sesquipedalis Fruw. ... Leguminosae
S‘qunah e Oteunbita, miamime: Duchesne ... Cucmtbitaceae
i Saachmwm officinerum Linn, . Gramineae
f (Lmn) .. Convulvulaceae
Juek) Voigt. Combretacene

|
|
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Teu?bo .................... Phragmites vulgeris (Lam.) Trin. Gramineae i
Tgn.gile ....... = Shovea polysperma (Bleo.) Merr. ... Dipter‘ocarpéce
Tibig Flicis nota (Blanco) Merr. ... Moraceae b
Tindalo ... Pahudia rhomboidea (Bldo.) Prain .. Leguminosae
Tobaceo ... Nicotiane tabacum Linn, ... Solanaceae
Tor'nato .................. Lycopersicum  esculentum Mill, ... Solanaceae

B ort A AR Diasanmed: alarn i . ol S Dioscoreaceae
TFp@amis . S o o Lagenaria lewcantha (Duch.) Rusby Cucurbitaceae
Watermelon ... Citrullus vulgaris Schrad. ... Cucurbitaceae
Waling-waling ... Vanda senderiana Reichb. ... —...-- Orchidaceae
N Lo T S S . Shovea gisok Foxw. Dipterocarpacead

’
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