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INTRODUCTION

prevailing low crop yields in many areas of the Phil-
iy basically due to improper soil management. Con-
opping without attempting to replenish what had been
| {rom the soil by the crops and the lack of understanding
e importance of the topsoil and in the conservation
4 valuable properties, among other factors, have set

“of Blg‘aa series found in Angad, (Bangueﬁ),

and rice on Bigaa soils. Background is a part1a1‘

) o 45 s ; I5e . 1
I oo sorios. : 2 farm income to a minimum, or In other words have
ﬁndscape of Maligaya series. At the background is ‘ L ; ! :
Alimodian series. ..o o s, 45 6l once productive soils to become sub-marginal land.
Lgndscope of San Manuel series found o Bo' Teve - Bureau of Soils (formerly the Bureau of Soil Con-
yugan, Bucay. 50 B ;
. Landscape of Bantay series. 50 ilion), the foremost government agency relegated with
A typical profile of Bantay Series. ..o 52 Wsk of conserving the soil resources of the country, under-
. Landscape of Bauang series. ... Shiai e e 54 " the soil survey and classification of the Province of
A typical profile of Bauang Series. .. 56 i, not only to assess soil losses in the province but also
: 1, Maguey growing wild on Bauang soilf oo 96 ather soil data, specifically their physical and chemical
e R (s e s 25 4 7 \ucteristics and study these characteristics so that the ne-
I'1c. 38. Landscape of Sevilla series. ..o 58 ¢ b b o S
Fig. 84. A typical profile of Sevilla SBTIes A L RN e 60 Ly soil management practices can be institute £T89Y
Fig. 35. A landscape of Bituin series taken at the municipal lained economlc crop production can be ultimately attained.
| distriect of Licuan, ADBra., ... 60 1 0 " 70l
g, 26, A reforested area of the Bituin series. 64 e survey . was con ucted from July 27 to December

‘- 1955, inclusive, by Messrs. Narciso M. Natividad, Jesus
won and Camilo Galamay of the Bureau of Soils (formerly
enu of Soil Conservation), under the directorship of the
. Dr. Marcos M. Alicante and during the incumbency of
worable Juan de G. Rodriguez as Secretary of Agriculture

andl Natural Resources.
078270

Trg. 37. A typical prcfile of Bituin series in Lagang;lang, Abra. 64
' T'rg. 38. AVlandscape of Bituin series in Lagangilang, Abra. ... 67
Fig. 29. A landscape of Binangonan series. ... e 67
I'ig. 40. A riverwash area with sparse vegetation composed mainly

of talahib and cogon-like grass and some agoho trees
i in the background. ....... LA e LR e e . s 12 7/l
.i ‘ . Fig. 41. A close-up of a riverwash area along Abra River. Note
the gravels and stones and sparse growth of grass in
the foreground while kamachile trees are in the
haeloroumdai s A A s E R e il
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; SUMMARY

province of Abra is located in the central-eastern part
1locos Region. It has an area of approximately 397,555
W with 32,544.8 hectares as farm lands. Bangued, the
I of the province, is approximately 408 kilometers by
vom Manila.

W is largely hilly and mountainous with small valleys
iall level plains, and strips of narrow level areas along
. The prominent mountain peaks are Bulagao, Banti,
i, Bosoy, Balutictic, Ticmo, Buagan, Madocay, Tumalpac,
Manago. The Abra Valley 1is considered the biggest
in the province.

o numerous rivers and streams provide the good natural
\ipe system for the province. Aside from Abra River,
other important streams in the province are Malapao,
Palsaguan, Timog, Baoy, Manishal, Bocloe, Ilam, Ma-

0, Malanas and Utep.

io province has inadequate supply of potable vater. Only
jpted and Bucay towns have water system.

'he vegectative cover of the province consists of primary
ts, second-growth trees, grasses and cultivated crops.
primary forests are found in the northwestern and in
ortheastern portions extending to the southern side of the

nce.

e grasslands occupy the middle northern portion of the
ince extending to the southeastern side down to the south-

part.
 The development of the province of Abra started way-back ;
| the early days of the Spanish regime. Bangued was
ounded in 1598 by the Augustinian missionary. Revolutionary

vernment was established in Abra in 1899 by Don Blas
) 19 O\Jé ] v : N \




SOIL SURVEY OF ABRA PROVINCE

ilar municipalities in Abra are linked by a network
pecond and third class roads. In the fiscal year 1964—
_~he existing kilometerages of roads in the province were
follows: (a) municipal highway—117.44 kilometers; (b)

incial highway—283.77 kilometers.

- Abra is a fourth class province having 19 municipalities
m}d 19 municipal districts. Almost all regular towns and
harrios, are provided with elementary schools. Municipal dis-
tricts are also provided as occasion demands and funds are
available.

The province falls under the first type of climate of the
Philippines, i.e., two distinet seasons, dry and wet. Wet in
the months of May to September and dry from October to
April. '

The basic industry of the province is agriculture. The
important crops grown are rice, corn, sugar cane, tobacco
and vegetables. The livestock and poultry industry are flour-
ishing. Majority of the farms are operated by their owners.
The average land holding in 1960 is 2.05 hectares.

Twenty soil types and three miscellaneous land types were
identified and delineated in the province. These soil types
and miscellanecus land types are grouped, for convenience, into
(1) soils of the plains and valleys; (2) soils of the inter-
mediate uplands; (3) soils of the hills and mountains; and
(4) miscellaneous land types. Seven soil types fall under the
first group; six soil types under the second group; seven soil
types under the third group; and three land types under the

fourth group.

The soils of the province are also grouped into land capabil-
ity classes. Included in this report is the productivity rating
of the different soil types and land types of the province.

A soil map showing the distribution of the different soil
types and land types in the province accompanies this report.

I RECONNAISSANCE SOIL SURVEY

DESCRIPTION OF THE AREA

wtion ond extent.—The province of Abra is located in
l-eastern part of the Ilocos Region. It lies approx-
Iy within 120° 28 and 121° 07 east longitudes, and
b 17° 06’ and 17° 58 north latitudes. It is bounded
8 northwest by Ilocos Norte Province; on the west and
liy 1locos Sur and Tlocos Norte Provinces; and on the east
guet and Kalinga-Apayao Provinces. It is more or
Jlong-shaped with irregular koundary. The major axis,
fing from the northern tip to the southern point, is
¢imately 74 kilometers; while the minor axis, from the
i side to the western part, is 54 kilometers. DBangued,
\pital of the province, is 408 kilometers by road from

. approximate area is about 397,555 hectares or 3,809
& kilometers. The Agricultural Census of 1360 has in-
| that the total farm area of Abra is about 32,544.8
i, This farm area is classified as follows:

Area Per cent

Kind

Aprable land:
Planted to temporary Crops ...
[yime frdles s

22,431.2 69.2
5,1565.7 15.8

Planted to permanent crop 951.4 2.8
Pormanent PastiFe eoocomseeseessensssnas st 1,340.2 4.1
 Area covered with forest ; AT Tt

338.6 1.0

B cther Tands i a0 i

32,544.8  100.0

O AT e s i S

¢f and drainage—Abra is generally rugged and is trav-
on all sides by hills, towering mountaing and rivers
wake up the rough relief of the province (Fig. 2). The

nt mountain peaks are Bulagao (1121 ft.), Banti (799
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DESCRIPTION OF THE AREA 7

‘om the southeastern to northeastern part of the province.

few plains are generally small and narrow, {ringing along

# rivers, mountains and hills. The Abra Valley is considered

# biggest plain in the province. It is composed of the west-
1l part of Bangued and the northern portion of Pefarrubia
the eastern part of Tayum. Other small but important
ng are those found in Lagangilang, Tayum, Manabat,
ligan, and Danglas. All of these areas, although situated
the lower portion are drained by the surrounding rivers
| their branching creeks.

I'he Province of Abra, as a whole, is well drained. This
ilition is made possible by the natural configuration of
i provinege and the presence of several rivers and creeks.
lle from the Abra River, the other important rivers found
Abra are Malapaao, Soot, Palsaguan, Tineg, Anayan, Bi-
ian, Baay, Manicbel, Bucloe, Tkumin, Masisio, Malanas and
All of these rivers empty into the Abra River which
#lins to the China Sea through the Banauang Gap in llocos
Abra River is considered one of the biggest rivers not
in Abra Province but also in other Ilocos Provinces. It
i from Mount Data in Benguetl and passes through Vigan in
northern part of Tlocos Sur to the central part of Abra.
estimated maximum discharge of Abra River amounts to
it 408,000 cubic feet per second.

Water supply.-—The Province of Abra has inadequate supply
potable water. Only two towns have water supply of the
Wity type. One of which is in Bangued, the provincial
iltal, with a capacity of 180,000 gallons a day and serving
00 people. The other one is in Bucay with a discharge of
1,100 gallons a day and serving 700 people. Surface watler
plentiful at the central part of the province with moderate
ply of ground water at a depth of 50 to 300 feet. These
er resources, both surface and ground water, may not be

¢ for drinking thus require treatment for potability. The

ler supply for other localities come from perennial springs
| drilled wells (Fig. 3 and 4.).

egetation. etation of Abra
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8 SOIL SURVEY OF ABRA PROVINCE DESCRIPTION OF THE AREA 9
and in the northeastern to southeastern side fringing Apayao-
Kalinga Province. The type of vegetation found in the areas
hordering Apayao-Kalinga Province is entirely different from
those found in other parts of the Province. The species of
trees found consist of Benguet pine and others in association
with sunflower, cogon, talahib, aguingay, culape, and others.

The important species of trees found in the forest areas
il the northern side to the northwestern side of the province
bordering Ilocos Norte are given below.

Common Name Secientific Name
Apitong Dipierocarpus grandifiora, Blanco

* IMolave Vitex parviflora, Juss.
Tanguile Shorea polysperma (Blanco) Merr.,
Dungon Tariete sylvatica (Vidal) Merr,
Tindalo Pahudia rhomboideq (Blanco) Prain.

White lauan

Ear Pentacme contorta (Vidal) Merr. &
Fig. 3. Spring water, serves not only as source of water for drinking, Rolfe
3 but for irrigation water as well, o indi i
Narra Pterocarpus indicus Willd.

The secondary forests are found on the low-lying hills in
the central portion of the province. The species consist of
soft-wood trees, shrubs, and vines.

The grasses are the predominant soil cover of Abra. These
are commonly the results after cultivated areas are abandoned.
They are found in the undulating to hilly and mountainous
areas in the central northern portion extending to the south-
oastern side down to the southern part of the province. In
some of the forested areas grasses are also found. The com-
mon grasses are samswmong, cogon, talahib, aguingay. They
have thin, narrow, and short leaves, an indication of poor
" Hoil in the area. The distribution of the vegetative cover
0f Abra Province is shown in figure 5.

Organization and population.—The early history of Abra
tlenotes nothing in the way of exploration, Missionary work,
however, seems to have been undertaken among the mountain
people of the province sinee the early days of the Hpaniah
oeeupatic i :
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DESCRIPTION OF THE AREA 11

it provinees of the Philippines, the people of Abra put
whole hearts and souls behind the revolutionary move-
which started in the eighteenth century. About the
iiddle part of 1899, through the whole initiative of 12on
lag Villamor, a revolutionary government was set-up in Abra.
ocadio Valera became the provincial governor until Abra
into the hands of the American forces in the latter part
that same year. It was in this short period that the people
I Abra have enjoyed more privileges which were denied them
uring the Spanish period. :

2 0n August 19, 1901, in the early part of the American

ime, civil government was established in the provinee. in
ebruary 1905, Abra was annexed to Ilocos Sur and remained
8 such until March 1917 when Abra was again made into
il Heparate province by virtue of Act 2685,

The province of Abra has progressed slowly up to the present

Slime. It is oftentimes referred to as “one-town province.”
The municipal districts and regular municipalities, except
Hangued, are comparatively small and underdeveloped. They

flle like mere barrios in comparison with other towns in Central
Litizon.

_7 In the Second World War, when the Philippines fell under

0 Japanese Imperial Army, the subversive organization com-
sed of Guerillas, was formed in Abra to resist the Japanese

.ccupation Army. This period of occupation, April 1942 to

April 1945, has adversely affected the industries and properties

the people. They recovered only after the country has
en liberated by the American forces in the latter part of
1845, '

The inhabitants of the regular municipalities, with the ex-
iption of Manabo, Villaviciosa and La Paz, are almost hundred
per cent Ilocanos. The municipal districts are generally in-
abited by Tinguians with some Ilocanos. Like the Ilocanos,
o Tingwians speak the Tlocano dialect; and they are resource-
ul, thrifty, hard workers and industrious. Some of the Tingu-

her —m‘ 0

lived i :siiemi-&iv ized ways |
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¥
naybe attributed to the limited good agricultural areas
inee and to the fast deterioration of the soils as a
mproper farm practices in Abra.

g to the Yearbook of Philippine Statistics of 1966,
by the Bureau of the Census and Statistics, the
i of Abra in 1939 was 87,780; 86,600 in 1948; and
il became 115,193. It can be noted that in 1948
1 o decrease in population of 1,180 pecple. This can
ed to casualties during the Second World War and
1 of some of the inhabitants. However, from 1948
{here was an increase in population of 28,593. This
hat the yearly increase in population was about 2,300

bortation and market.—The regular municipalities of
b linked by a net-work of fivst, second and third class
In 1955, the Office of the Provincial Engineer of Abra
rded these net-work of roads as follows:

Nationel Provincial Municipal Total
Kms, Kms. Kms. Kms.
Kms. Kms. Kms. Kms.
i Y e 70.96 86.91 8.29 116.16
40.80 51.98 21.60 120.38

9.51 88.28 88.38 186.17

.................................. 12127 227.17 118.27 483.71

' 1966 Yearbook of Philippine Statistics published by the
il of the Census and Statistics, has listed the existing
olerages of highways in Abra in the fiscal year 1964-1365
llows: (1) municipal highway—117.44 kilometers, and
provincial highway—283.77 kilometers.

fliculty in traveling to Danglas, La Paz, Lagayan, San Juan,
e, Lagangilang and Manabo is sometimes encountered.
dzﬂiculty ls ln crosamg‘ the Abra River which become
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uring the survey in 1955, the municipal districts of Abra
' 1ot accessible by road. They can be reached only by horse-
and by foot on mountain trails. However, more roads
highways are proposed and some are under construction.
roads are Quirsodan-Baay, Bituin-Lacub, Lagayan-San
11, Bucat-Sallapadan, Manabo-Tiempo, and feeder roads of
liviciosa and Pilar.

¢

A1l of these roads mentioned traverse some important barrios
the province. The highways under construction are the
ii-Tlocos Norte Road and Abra-Kalinea Road. During the
ey about 27 kilometers of the Abra-Tlocos Norte Road have

1l completed and 67 kilometers of the Abra-Kalinga Road
& ilready finished.

ll 1955, at the time of the survey, the province has no airport.
ligued, the capital of the province, can be reached by first
85 road from Manila. The transportation companies operat-
within the province and neighboring provinces are the
hilippine Rabbit, Benguet Auto Line, Volea, and Northern Bus
.  Jeepneys, weapon carriers and cargo trucks are the
ns of transportation in some of the towns and barrios in the
tovince. Horses and bull-carts are used to transport farm
Woducts from farms to homes and to markets in places that
S0 not accessible to motor vehicles.

Fig. 7. Abra River, the biggest in the province, {raverses the central
portion of the provinee and serves as the main route to
other parts of the province,

Hince Abra is still in her stage of recovery from her aban-
1ed industries caused by the Second World War, products
Wlich include farm crops, livestock and poultry are generally
disumed in the province. To a certain extent, traders from
by provinces and Baguio City come to Bangued to purchase
#Wine, cattle, chicken and other farm pbroducts. Before the
L orld Conflict, it is claimed that Abra is supplying some of
Lhe provinces in Central Luzon with horses and cattle.

It

~ Bangued hag the busiest market, especially during market
Wys.  People from the different places of the province come
i Bangued to sell their farm products and buy their needs, :

i
i
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; ipal districts are also provided with educational facilities
he government as occasion demands and funds are available.

According to the Yearbook of Statistics of 1966, published by

| {‘< {he Bureau of the Census and Statistics, the enrollment in Abra

in the school year 1963—1964 in all school levels were as follows:

School Level Publie School Private Sechool
Primary 15,885 1,673
Intermediate 4,628 613
Secontdapyies i RS 3,064
Gollenintels i e RS e R 530

i

The Colegio del Sagrada Corazon in Bangued, operated by
the Society of the Divine World, a Catholic organization, offers
collegiate, secondary, intermediate and primary courses. Its
branches at Bo. San Jose in Manabo, and in the towns of
Dolores, La Paz and Pilar offer secondary courses. The Abra
Mountain ITigh School, a vocational secondary school in the
municipal district of Bucloe, is also operated by the Society
of Divine World. The Abra College, an institution operated
by a private corporation in Bangued, also offers collegiate,
secondary and elementary courses. The Saint John Memorial
Institute in San Jose and La Paz Voeational High School in
La Paz are the two other secondary schools in Abra operated
by private persons.

The secondary public schools in Abra are the Lagangilang
Agricultural High School in Lagangilang, Bucay High School
in Bucay, and the Abra High School in Bangued.

CLIMATE

The climate prevailing in Abra is similar to that of Ilocos
Norte, Ilocos Sur, La Union, Pangasinan, Rizal, northwest anc
southwestern part of Mindoro, and northern and southwestern
part of Palawan. It falls under the first type of climate, which
is characterized by two pronounced seasons—dry and wet. The

wet season is during the months of May, June, July, August,

e b

‘CLIMATE

* CLIMATIC ELEMENTS
FIRST TYPE (MEAN)

JUNE | JULY | AUG. |SEPT.|OCT. |NOV.

AN

FATER

Zo e

P

ke

LA N

LEGEND

—— mesan for the Fhilippinas
= mesn for lagangilasg.A

CLOUDINESS {0-10}

RELATIVE HUMIDITY (%)




HOIL, SURVEY! OF ABRA PROVINCE

iy days in Abra as recorded in the weather station at
gilang,

variation of temperature in the province is shown in
able 1. The months of March, April and May are slightly
hotter than the rest of the months of the year in the province.

TABLE 1.—Awverage monthly rainfall, monthly average number of G"mny
days; mean, mean magimum and mean minimum temperature in
Lagangilang Reforestetion Project, Abra.t

Rain, ! |
l mrl‘r,clh"éls ﬁli]nybé:;;; 1961 termpersture °C
Month )

A Pl Mean 8y

Years of record—18 years Mean A Wﬁfl ﬁﬁm
Shamiany 2t (o S 0.30 1 21.6 26.8 18. ‘}
Bebruary: o al il | 0.66 il 24.0 29.8 18.8
Niavehs. @ ool v ieeeudial | ! 218 4 25.4 3059 19.1
AT e = T RN o] 6,67 10 26.5 32.6 20.8
WERy 2 T TS S R 12.086 17 i 30.4 20.9
Jumelti e i ans i el | 19.50 21 24.8 29.0 20.6
Jailys b Sl P N s 21.00 25 22.6 25.6 19.6
ANl Ul e et ) 28.18 26 i 26.8 20.1
Septembdr - EaataiNe iR 20.98 22 230E 26.8 20.2
CEtoher == ie SRR 8.03 12 2ARS 27.3 19.6
Noveniber =t iy S AT 8 2045 229 16.8
December . S 122 3 23.4 D55 19-2
AT P e e G 19910 148 285 28.0 1.9 4

1 Weather Bme-m, Annvual Climatologivcal Rewview: 1961, (Manila: Weather Burean,
1261 A DS gl

AGRICULTURE

Like in most provinces of the Philippines, agriculture has
been and is still the chief industry of the people of Abra. It is
the industry on which they depend or derive their means of
livelihood. The natives (Zinguians) are believed to be the
forerunners of early agriculture in this province. Like the
Igorots of the Mountain Provinces, the Tinguians have exhibited
artistic ingenuity in agriculture evidently seen in their wonder-
ful rice terraces. Rice terraces are commonly found in mu-
nicipal districts than in regular municipalities of the province.

The limited areas suited for regular cultivation of crops have

induced the inhabitants to be industrious, thrifty, and to engage

s in diversified farming. Rice, corn, and tobacco are the prin
Crops grown in the prov;n‘e' e

.“

AGRICULTURE 19

up the secondary crops. In some towns and municipal dis-
{ricts, some fruit trees and perennial crops, like coffee and
citrus, are grown in backyards.

CROPS

The Census of Agriculture of 1960 recorded 32,544.8 hectares
as farm area in Abra, of which 22,431.2 hectares or 68.92 per
cent were under cultivation for temporary crops and 951.4
hectares or 2.92 per cent were planted to permanent crops.

Rice~—Rice is the staple crop of Abra and is the most im-
portant crop grown in the province. It is grown throughout
the plains and in some upland areas of the province. The
total area devoted to rice, as recorded in the 1960 Census of
Agriculture, is 22,436.2 hectares with a total production of
513,662 cavans. The leading rice-growing towns are Tubo,
Bangued, Tineg, Manabo, Sal-lapadan, Tayum and Dolores.
Rice is commonly planted in the other municipalities and mu-
nicipal districts of the province but not as extensive as in the
towns mentioned above. In the municipal districts of Boliney,
Bucloe and Sal-lapadan rice is grown twice a year. The people
of nearby towns that produce insufficient rice for consumption
come to these places to buy rice. The rice grown in these
places are the bearded variety of the aromatic type.

The most important early maturing varieties of lowland rice
grown in Abra are Besar, San Fabian, Bandera, Macapuno,
Sa-ong, Binaay, Paniola, Latilo, Granates, Ipon, Cocimay, and
-~ Dikit. These varieties are planted in July and harvested in
- October to December- The average yield per hectare of these
rice varieties ranges from 20 to 25 cavans per hectare,

- The medium-late maturing varieties grown in Bueay, San
* Isidro and Luba are Camaal, Lasuna, Uliog, Putik and Bumn-
layog. They are planted in July and harvested in November
and December. They yield varies from 28 to 32 cavans per

' =aqtare.




SOIL SURVEY OF ABRA FPROVINCE

Fig. 10. Rice is planted in the plains of Abra Province in July and
harvested in November to December,
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The existence of irrigation system in some of the farms in
{lie province has enabled the farmers to raise a second crop
ol rice or palagad. The palagad rice is planted during the
" (lry season or in the months of February and March and har-
vested in April and May. In places where there is no irriga-
tion system, crop failures are being experienced when there is
prolonged dry period. In almost all the towns of Abra, except
in Sal-lapadan and Tayum, gravity system of irrigation is
found. In 1960, the total irrigated area in Abra was about
16,115.6 hectares.

The manner of sowing lowland rice seeds in the province of
Abra differs from those of the provinces in Central and South-
ern Luzon. In Abra, the seeds are sown on seed beds on elev-
ated dry places.

Harvesting rice is by means of yatab by which the rice
panicles are cut and then bundled, as shown in figure 11.
Newly harvested rice in bundles are dried first under the sun
and then stored in native rice granaries.

Corn.—Corn is second to rice in importance as a stable crop
of Abra. In some places in the province, three crops a year
including green corn, are produced. The first crop is planted
during the months of April and May and harvested in August;
the second crop is planted in October and harvested in January
and February; while the third crop ig planted in February to
March and harvested in April to May.

The three corn varieties being grown are the Yellow flint,
White glutinous and ordinary White. The greater bulk of
the corn in the province is produced in some sections of Abra
Valley, particularly in the northwestern to the southern part
of Bangued town proper. The other places which produce
- large quantities of corn are Pidigan, Bucay, La Paz, Dolores,
San Quintin, San Juan; Langiden and Lagangilang.

In Abra, corn is generally grown in nearly level to flat
areas with good to excellent external and internal drainage.
These areas are usually of alluvial soils ranging from loamy
wnnd to gilt loam., Only in rare cases corn is grown on hilly

I practice in the preparation of the land for
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)y allowing only 2 or 3 healthy plants in a hill.
i§ done when the plants are about one foot high.

nts are sometimes inter-cropped with peanuts or
but more often, rotated with mungo, peanut, camote,

tﬂ nd rice.

usked corn in cobs are usually stored by halayhay
ing) method, either over stoves or anywhere around
uge. This method of keeping corn in cobs is believed
#afe from attack of weevils. ' Corn for seed purposes
also kept this way. :

ielled corn are sold in the open market, but when the
¥ production of palay in the province is insufficient, the
ers are forced to mill their corn to supplement their
supply. Because of this only a small amount is left for
poultry and livestock in most cases.

Tobacco.—Tobacco is grown in the province for home con-
mption and for commercial purposes. As recorded in the
Uensus of Agriculture in 1948, the area planted to tobacco
s 470 hectares and in 1960, it was 2,994.4 hectares. The
owns of Tubo and Pilar lead in the production of this crop.
wias in 1955 that the people of Abra became conscious of
@ growing of Virginia tobacco. This was brought about
the National Government ban on the importation of Virginia
tobacco. However, native variety is likewige planted.

Fig. 12. Sleds pulled by a carabac or a cow is the common means of
transporting farm products in Abra Province. Note the
bundles of rice in the sled.

WVirginia tobacco is said to be exacting in soil requirements.
dowever, it has been reported that it thrives with varying
688 in almost all types of soil from light sandy to heavy
loam. Soils rich in barnyard manure and other organic
er produce a lusty growth; while those grown on heavy,
vl and poorly drained soils produce thick and coarse tobacco
o8, Light porous and friable soils produce light colored
@eo leaves. Rich, loamy sand and sandy loam soils that
ually warm, porous and friable are known to be best
o growing. ‘
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Fig. 14. Virginia {obacco seeds are first sown in nursery seedbeds to

afford close attention and care for the young plants. Sowing
is done in August to October.

AGRICULTURE

in the plains of Abra Province.

25
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to safeguard the seedlings from damping-off. Worm picking
is also practiced in the care of the seedlings.

Healthy tobacco seedlings are transplanted at 40 to 50 days
old in well-prepared fields. Distance of planting is 1 meter
each way. Newly transplanted seedlings are watered daily
& until they are fully rooted. Picking of worms is also made
daily during the growth of the tobacco plants. Cultivation
' and weeding are often done. Application of fertilizers is

also done, but without prior soil analysis, thus, tobacco growers
do not produce good quality tobacco leaves.

Coconut.—Planting of coconut in Abra is being encouraged
by the personnel of the Agricultural Productivity Commissiogl.
Young seedlings are being sold to the farmers at nominal
price. It wag reported that several hectares of land are now
planted to coconut of the San Ramon and Laguna types.
The Census of Agriculture of 1960 has reported that about
91.4 hectares in Abra have been planted to coconut.

Sugar cane.—Sugar cane is commonly grown in Abra mainly
for local consumption. The sugar cane varieties grown are
the P.0.J. 2878 and Badila. The Badila variety is sold in
the market for chewing.

Flg, 18. A native sugar cane crusher drawn by a carabao in Abra Province.

The juice of the sugar cane is extracted by means of a
carabao-drawn wooden sugar cane crusher. The extracted
juice is mostly manufactured into a native wine called basi.
Some i3 also processed into panoche or muscovado sugar.

. Sugar cane crop, like any other farm Crops, grows on a
L Wide range of soils and topography. But it grows bhest on
“deep, fertile, well drained alluvial soils. The cultural practices;
flich as land preparation, furrowing and other soil management
I' sugar cane, are similar to those of corn, except in the
Iitance of planting, Cane points are planted clogser in the
I'Pow, about 40 to 50 centimeters apart. In Abra, cultivation
weeding of sugar cane fields are similar to those employed
pornfield, that is, with the use of native plo

ibao which requires more time and labors I

* fertilizers in their sugar cane
ment i3 entirely negle
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Fruits and other bearing trees.—The fruit trees most com-
monly grown are banana, papaya, mango, caimito, pummelo,
nangka, santol, and oranges. Small scale coffee plantations
are also found in some elevated places in Luba, Pilar, Boliney
and in the eastern part of the province, particularly in Boay,
Licuan and Danac.

Root e¢rops—The root crops raised in the province are
cassava, camote, tugui, gabi, ubi, and peanut. They are
grown in almost every locality of the province. Root crops
are raised for home consumption to supplement the staple
food. These crops prefer to grow on deep, fertile, friable,
loose and well drained soils.

Other c¢rops.—The people of Abra is known to be vegetariamn,
L hence, the growing of vegetables is never neglected in every
farm within the province. The vegetables are generally grown
either by inter-cropping or in rotation with rice, corn and
tobacco. However, some farmers grow them in backyards
and along the dikes of ricefields. The vegetables commonly
grown are eggplant, squash, beans, tomato, upo and ampalaya.
Due to the inadequacy of transportation facilities, perishable
vegetables are raised for home consumption only.

Fiber crops like kapok and maguey, which are growing
wild, are found in the eastern part of the province.

AGRICULTURAL PRACTICES

Some of the old farming methods are still used in Abra.
The native plow and harrow are the two farm implements
mostly used in tilling the fields. Though bullocks are some-
times used in tilling upland areas, the carabao ig still the
main source of power for almost all farm operations in
the province. Some good farm practices, like weeding, crop
rotation and inter-cropping which have been employed since
the early agriculture of the province, are still practiced
although not regularly observed. The usge of commercial fer-

_ tilizers is a recent introduction in the province. During the
time of the survey (in 1955) it was noticed that the applicas
tion of fertilizers is by hit-and-miss method

beneﬁts are derwed ’I‘he im
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30, Straight planting of lowland rice is practiced in Abra Province.
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Bench terracing which is believed to have been in existence
in the country long before the Spanish regime, is considered
as one of the most essential agricultural practices in Abra.
This was introduced in the province to enable the farmers
to utilize the hillsides for the culture of lowland rice due to
the limited areas of the plains. The presence of gprings
in the hillsides, which supply irrigation water has made pos-
gible the adoption of bench terracing for the growing of low-
land rice. However, terraces are not employed on the sloping
areas of the province that are cultivated to tobacco, corn,
F upland rice, root crops and vegetables.

In 1955, there is no government-operated irrigation system
in Abra. It is the clamor of the farmers of Abra Valleyfer
the government to provide irrigation system in order to solve
the problem of lack of water for the growing of lowland rice.
The existing irrigation systems in the province are the com-
munal irrigation systems, i.e., water from creeks is diverted
and impounded by means of damg congtructed by the farmers
themselves. KExamples of these dams can be found in Abuguid,
I.a Paz and in Banoy, Pidigan. The presence of three com-
munal irrigation systems in some of the towns of Abra have
enabled the farmers to plant rice twice a year. The Census
of Agriculture of 1960 has recorded 16,115.6 hectares of land
in Abra that are under irrigation.

Crop rotation is another important farm practice for main-
taining the fertility of the soils. In Abra, the system of crop
rotation employed is not in conformity with the principle of
a good cropping system that would contribute to the main-
tenance of the fertility of the soil, that is, planting shallow-
rooted crops first, followed by deep-rooted crops, and finally
with leguminous crops for green manuring at least once in
3 years. In Abra, the sequence of crop rotation is corn-rice-
tobacco or corn-rice-vegetables such as eggplant and tomato.
In some instances, the sequence is, rice-corn-tobacco through-
out the year in the same field. This system of crop rotation
being followed in Abra causes rapid exhaustion of the soil
fertility.

s Inter- cropplng and plantmg of a
v kr ac G : 00
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p and catch crop or inter-crops can be pro-
n additional income per unit area. The inter-
‘0 planted in the spaces between the rows of
gerve as cover crop, thus, protecting the soil
ndrops. These also check the growth of weeds,
Ing expenses are reduced.

gtem of farming, which had been employed since
“days of agriculture in the province, is still practiced
tivation of food crops such as rice, root crops, corn
ables. This system is considered the most destruc-
y of farming. It had led to the destruction of the
vepetations in the mountaing and hillsides of the
which resulted to the existence of vast open grass-
and parang. The removal of the forest trees had
oods which resulted to the annual destruction of crops
owland areas. It is, however, being reforested now.
iet, a forest station was established in Bo. Bituin at
gangilang. In 1955, this station had reported that about
) hectares had heen reforested with Benguet Pines.

LIVESTOCK AND POULTRY INDUSTRY

livestock and poultry of the province are still on their
vory stage from the ravage of World War II. Before the
World War, it was said, Abra was supplying cattle,
gwine, and chicken to the nearby provinces, Central
and even Manila throughout the year. According to
60 Census of Agriculture, 1,340.2 hectares or 4.11 per
the total farm lands of the province (32,544.8 hectares)
nder pasture land. On this pasture land, carabao, cattle,
awine, goat, and sheep are raised.

per provinees of the Philippines, had suffered tremen-
!lﬁs, particularly in her livestock industry. The farm
: ¢ abandoned, some were commandeered and others

gonsumptmn. The farm animals
od became the foundation
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'earried out the “Livestock Operation Dispersa »  a program

" Jaunched and aimed at distributing breeding stock.to the
"~ (leserving farmers or 4-H Club members of the province.

The kind, number and value of livestock and poultry in Abra
province in 1960 as recorded in the Agricultural Census, are

as follows:
Kind of livestock Number Value (Pesos)
Capabaest o RE i L 45,886 8,236,704
(R Iy o e e 26125 4,534,806
Hogs 55,018 2,572,860
4 Horses 6,376 825,449
3 Goats 6,661 84,195
e Sheep 402 5,040
3 sty e b GG St 191,518 958,726
D Tclis v A e BN s A g o W e SO P 2.833 5,108
Geese and turkeys 18 69
Pigeons 922 916
R OAS T Cor e Sl ol C S e TR 259,659 16,528,883

b Carabuo—The carabao plays an important rele in the farm.
: As previously mentioned, carabao is one of the sources of power
in the farm. Rach farm unit maintains an average of 1 to 2
heads for use in tilling the soil and hauling farm produce.
These work-animals are reared in the farm mainly for this
& purpose. So far, there is no organization or corporation in
the province engaged in raising carabao in big scale.

In 1960 Census, 45,866 heads of carabao, of all ages and
sexes, had been recorded. Out of this total number of carabaos,
41,889 heads were reported as farm household animals and
3977 heads as non-farm household animals. Of the 41,889
heads of farm household animals, 21,983 heads are being utilized
as work-animalg in the farms.

Cattle—Reef cattle raising has some commercial importance.
Most of the cattle being raised are sold to traders. A few
cattle are raised in the farms, usually the males, for work-
animals. Like the carabaos, the cattles are used in the farms
L for tilling and pulling carts. clhs Lo :
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nos are not raised in big scale. They are raised
for traveling and hauling farm produce. The
i province are well known for their poise and
They are commonly used in pulling calesas, and
d for hauling farm produce from the farm to the
ecinlly in places inaccessible to any other means
rlation. The horse population of the province, as
| the Agricultural Census of 1960 is 6,376 heads.

The raigsing of goats in the province is of local im-

A herd of 4 to 10 is common in every farm. Like in
iging, poats are set free to roam around to forage
ut the year without protection and additional feeding.
e not particular to feeds and they are known for their
ousness, but they prefer to graze on areas where there
nty of shrubs. The common breed of goats is the native.
a few are of foreign breed. Most of the goats in the
nee are raised for local consumption.

Swine~—Swine is another farm animal raised in Abra which
i of local importance. In 1960, a total of 55,018 heads of
wine had been recorded in the Agricultural Census as existing
{he province. Of this number 82.8 per cent are raised in
farms and 17.2 per cent in other areas. The animals are
d to subsist on kitchen refuse and farm products, such
rice bran, vegetables, and root crops. The feeds are sup-
nted by forage ag the swine are set free to stray around
he farm and backyards. Generally, the swines are raised
local consumption, however, some are sold to traders from
provinces. The common breeds being raised are the
and a few hybrids.

aullry.~—The poultry being raised in Abra are chickens and
4. Poultry, like swine, are reared both in farms and in
ards of community centers. The poultry feeds consist
ly of rice and corn supplemented with fresh green
obtainable in the farms and backyards. Before the
World War, it was claimed that Abra was supplying

ind Manila with poultry and egps.




34 SOIL SURVEY OF ABRA PROVINCE

and other forms of tenure. Full-owners are farm operators
who own all the land in which they work; part-owners are
farm operators who own part and rent or lease other parts of
the land in which they work; tenants are farm operators who
rent or lease from others all the land they work on, and farm
managers are operators who supervise the operation of the farm
for the landowner, receiving wages or salaries for their servi-
ces. The tenants are in six categories; namely, (1) cash tenants,
(2) fixed—amount-of-produce tenants, (3) share-of-produce
tenants, (4) cash-and-share—of-produce tenants, (5) rent-free
tenants, and (6) other types of tenants.

In 1960, based from the record in the Agricultural Census,
the total number of farm, total farm area and the percentage
of farms under the different farm tenures are as follows:

Total mumber Tolal farm  Percentage

Tenure of Farm Operator of Farms Area (Ha.) of farm
Full owner ... 8,927 19,866.6 56.35
Part owner ... 4,514 9,251.3 28.48
Tenants: 2,383 3,313.0 15.05

Gasht tenante it i i s (12) (15.0) (0.08)
Fixed-amount- of- produce

tenante e e (22) (13.0) (0.14)
Share-of-produce tenant .. (2,259) (3,158.7) (14.26)
Cash-and-share-of-produce ]

TCTTHRE Sl e S G (18) (21.6) (0.12)
Rent-free tenant ... (21) (28.8) (0.13)
Other Wenanty Ll il L (51) (75.9) (0.32)

Manaoerssies e L DR S e 3 55.1 0.02
Other forms of tenure ... 15 58.8 0.10
Anau i e e bl 15,842 32,544.6 100.00

In Abra, there ig little problem in tenancy. The major por-
tion of the farms is equally distributed among the people. The
average landholding in the province in 1960 was 2.05 hectares.
Of the total number of farms about 56 per cent are operated by
full owners and only about 15 per cent are operated by tenants.
While 28.48 per ccent are operated by part-owners. The tenants
are the landless farmers who came from the neighboring provin-
ces. KEvery farmer, except a few who are either tenants or
farm managers, cultivates his own farm.

Crop sharing between the tenan
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o bullke of the rice ig produced, the tenants get one-half of
produce if they supply everything, But if the landlord
nighes the work—animals, seeds, and farm implements, the
18 get only one-third of the preduce. Expenges for seeds
¢ educted first before sharing.

It the case of upland rice, the tenants get two-thirds of the
\wvest if they provide work-animals, farm implements and
,‘: H. i

Most of the works in the farms are done by cooperative ven-
' among farmers to cateh up with the planting periods and
+ availability of water during the planting of lowland rice.

TYPES oF FARM

1 1960, the Bureau of the Census and Statistics classified
s in the Philippines into 14 types, ten of which are group-
15 crop farm. The relationship between the area planted
1 particular crop to the area of cultivated land in each farm
the basis for classification. A crop farm is classified accor-
i to the particular crop which occupies 50 per cent or more
the cultivated part of the farm.

Ihe 10 crop farms classified based on the first ten major crops
the country are; (1 )palay farm; (2) corn farm; (3) sugar
farm; (4) abaca farm; (5) tobacco farm; (6) vegetable
iy (7) root crop farm; (8) coconut farm; (9) fruit farm;
ul (10) coffee farm.

I'he four other types of farms are: (11) hog farms with 20
imore hogs regardless of area; (12) livestock farms which
iufy any of these conditions, namely, (a) the area is 10 hec-
4 o1 more with at least 10 heads of any specific kind of
tock and the cultivated area is less than 20 per cent of the
area of the farm, or (b) the area is less than 10 hectares
Ided there are more than 20 heads of any specific kind of
tock (except hogs) and the cultivated area of the farm
than 20 per cent of the total area of the farm; (13)
ad are farmsg which do not qualify as crop farms

of these conditions, namely, (a) there are more
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farms, grouped as follows: (a) farms planted to palay, corn,
coconut, abaca, tobhacco, and/or sugar cane without any of them 1
occupying 50 per cent or more of the cultivated land, or
(b) farms planted to other miscellaneous crops such as cotton,
cacao, kapok, ramie, bamboo, etc., even if one of them occupied

50 per cent or more of the cultivated land.

The total number of farms and the total area of these farms

by type of farm in Abra according to census figures of 1960-

are as follows:

Types of Farm Total nuwmber Taiﬁraﬁ’)‘w
Dalay; el e s e R s 14,122 28,970.4
(Oloha S s R et b S e 1,241 1,895.7
Tobacco 137 185.7
Root erop 18 28.5
GacONTE e s T o Sar o B LT B L AT 2 96.9
Fruit 44 2257
Livestock 83 764.0
Eonl iy Sl s fipianss o TUIN S Sl R 16 41.3
() el ST a BT L LAril R e N S e 149 336.6

15,842 32,544.8

FARM INVESTMENT

Farm investments consist of the land, building, implements
The implements of the average farmer
Work-animals are
Tractors and accessories, threshing
machines, harvester and motor vehicles can be found in larger :

and work animals.
consist of a plow, harrow, sled or bull cart.
carabaos or cattle bulls.

farms.

The numbers of selected farm equipment which corresponds
to farm investment in Abra Province according to the Census 1

of 1960 are as follows:

Eaquipment Nawmber
Blotpaaiiltto ko, o b oio marioe b elial DI S SR 23,145
Harrows .. 20,683
Mractors 0 e e G S S 12
Honvestinosimachine Sl S U siET il B R 1
Thredheri s oot v B Dl a s sl i SaN S

Carts *

o
- Sugay eca

value of fully-owned farms in Abra Province in
rded in the Census of Agriculture, were as follows :

Average Average

Total Value Farm  Value of
(Pesos) Value Farmiand/ha.
(Pesos) (Pesos)
29,519,353 3,343 1,486
LR 322,951
P! 29,842,304

‘SOIL SURVEY METHODS AND DEFINITION

Hurveying consists of (1) the determination of the
logical characteristics of soils; (2) the grouping and
Hication of soils into units according to their characterig-
(8) their delineation on maps; and (4) the description of

aracteristics in relation to agriculture and other activi-
man.

'In, their landscapes and underlying formation, are exam-
1 as many sites ag possible, Borings with the goil auger
ade, test pits are dug, and eéxposures such as road and
nd cuts are studied. An excavation or road cut expoges
08 of layers collectively called the soil profile. The hori-

the profile, as well as the parent material beneath, are
I'in detail and the color, structure, porosity, consistency,

and the presence of organic matter, roots, gravel and
are noted. The reaction of the soil and its content of
Id salts are determined either in the field or in the labor-
The drainage, both external and internal, and other fea-
ch as the velief of the land, climate, natural and artifi-
ures arve taken into consideration, and the relation-

» studied.

Eﬁiﬁ of both external and internal characteristics,
Iped into classification units, of which the three
1) soil series, 3) soil
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| series such as Alimodian, Bauang and. Cervantes that
xed together, the complex must bear the names of the
llominant series, as the case may be. If there is only
dominant constituent, the complex bears the name of
neries, as Alimodian or Cervantes complex.

mountaing and great forest areas whoge clasgification is of no'
agricultural importance for the present are classified as (6)°
undifferentiated soils.

A series is a group of soils that have the same genetic hori-
zons, similar important morphological characteristics and
similar parent material. It comprises of soils which have
essentially the same general color, structure, consistency, range
of relief, natural drainage condition and other important in-
ternal and external characteristics. In the establishment of
a series, a geographic name is selected, taken usually from
the locality where the soil was first identified. For example,
the Bituin series was first found and classified in Barrlo Bi-

tuin, Abra.

irface and subsoil samples for chemical and physical ana-
L iire collected from each soil type or phase, the number
& determined by the importance and extent of such soil
i or phases. Profile samples are also obtained for further
bliological studies of important soil types.

e soil survey party, composed of two or three technical
- maps the area and delineates the various soil types,
08, complexes and miscellaneous land types. All natural
tultural features found in the area are indicated on the
map, such as trails, railroads, bridges, telephones and tele-
il lines ; barrios, towns, and cities; rivers and lakes; pro-
nt mountalns and many others.

A goil series has one or more soil types defined according to
the texture of the upper part of the soil, or the surface soil.
The class name such as sand, loamy sand, sandy loam, silty
clay loam, clay loam or clay is added to the series name to
give the complete name of the soil. For example, Bituin clay
is a soil type within the Bituin series. The soil type, therefore,
has the same general characteristics as the soil series except
for the texture of the surface soil. The soil type is the prin-
cipal mapping unit. Because of its certain specific charac-
teristics it is usually the unit to which agrenomic data are
definitely related. ’

THE SOILS OF ABRA

" The soils of Abra were derived from a variety of rocks
are found in the hills and mountains of the province.
lie southeastern part of the province, comprising the hills
loot-hills, are gently folded sandstone, .
_A phase of a squ type is a .variation virithin the type, dif- ] BT onie gof tﬂe Bl asnd dge%tfy i};aéﬁlj’silggcgﬁiz,
fering from the soil type only in PRMIC aon featL.lreg, gere g e or gravels are sometimes embedded with shale and
rally external, that may he of special practical significance. tone.
Differences in relief, stoniness, and extent or degree of erosion i
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 a slight deg-
ree of accelerated erosion may differ in fertilizer requirement
and cultural management from the real soil type. A phase
of a soil type due mainly to degree of erosion, degree of slope
and amount of gravel and stone in the surface soil is usually
gegregated on the map if the area can be delineated, 3

hese varied kinds of rock, as acted upon by the different
of soil forming factors—climate, relief and biological
dities, have produced different kinds of soils—differing in
1 as well as in physical characteristics.

the varying degrees of resistance of the different
of weathering give rise to varymg relief

A soil complex is a soil associatio
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Moreover, the more gently sloping hills and foot-hills have
deeper soils, while areas of steeper slope have shallower soils
and in most intances there are outcrops. The plains and
valleys have also deeper soils which were derived from allu-
vial deposits brought down from the hills and mountains,

Twenty soil types and three land types were identified and
classified in Abra. Seven soil types are secondary soils and
thirteen are primary soils. The area and proportionate extent
of each soil mapping unit are shown in Table 2. The location
and distribution of the different soil types and land types are
indicated in the accompanying soil map.

[

TABLE 2.—Area and proportionate extent of each soil mapping unit in Abra.

Soil

: 5 3 . Areal
n;ip}l;;‘é% Soil mapping unit (Ia.) Per gent
199 oAl sy S B e SR L 1,629.97 .41
646 Bigaa sandy clay loam _______________ 3,220.19 0.81
546 | Bigaa silty clay loam . ___ LR S 516.82 0.13
220 Wk apepiin ety b IR R 993.89 0.25
378 | Maligaya sandy clay loam ____________ 3,180.44 0.80
596 | San Manuel sandy clay loam ______ =ik, 2! 4 532.12 T
96 | San Manuel sandy loam .. 795,11 0.20
Jarg e limb dianfelay RRINEETE B T I 3,100.92 0.78
196 Alpmodiantelayilosm W TR W ge i 675.84 0.17
651 Alimodian sandy clay loam ___________ 3,100.93 0.78
928 | Bantay sandyloam .. = ¢ [TeT 1,669.73 0.42
L2l bauanp claylor &0 BaE00 i i RIS Afee 15,146.85 A
GATS e Bavany clepiloame i B io 0 00 Biae ¢ 13,556.63 2.41
648 |  Bauang silty clay leam .. ___ "~ 993.89 0.25
o7 SieRbisuin el sl R e o 40,590.37 10.21
240\ Binangonanelay ... a0 07 LTI 3,180.44 0.80
153 Bolinap clay® i TR et SO e B 2,663.62 .67
649 Cervantes sandy clay loam _______ 25,801.32 6 -49
Las e Sevilladan s = T "N 3,598.24 0.89
650 | Sevilla sandy clay loam ________ 7777 7" 5,605.53 1:41
45 Mt. soils, undifferentiated ____ ___ Lo R0 3940 00 £52.15
152 1 Riverman el o i maal 7.871.59 | “1.98
L7185 Rough MOy Tard 0 FOR e ei e 47,865.62 | 12,04
|[ Aotal Sn e R 397,555.00 100.00

! Area was determined with the use of a planimeter,
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Sor AND MISCELLANEOUS LaAND TYPES NUMBER
i OF THE PLAINS AND VALLEYS:

i Blgaa clans R i LR A I R ) 192
Bl o condy clayiloam i S s 646
#. Bigaa gty clay loam .. A et el 546
RNz oy clasndlo v il St b sl it e s TS 220
b, Maligays sandy clay loam ... 8 378
6. San Manuel sandy clay loam . 596
7, San Manuel sandy loam ... 66

H0ILs oF Tur INTERMEDIATE UPLANDS:
1. Bantay sandy loam MEE 608
SRR cv o clay il L il e 121
3. Bauang clay loam ... L 647
EBonan o silvydiclayliloam e g o e 648
ERRRE 1o elay i S e e e FINE S8 8
giseviily) sandy elay. loam t 0 0 R D 650

O, SoiLs or Turp HAILLS AND MouNTAINS :
| 1. Alimodian clay ... R e e oy

4. Binangonan clay
BBl alay s ot A S o
6. Bolinag clay

MiscELLANROUs LAND Typms:

1. Mt. soils, undifferentiated

-------------------------------------- 45
2 Riverwash -ooooooo... he
3. Rough gtony land 1

oile of the plains and valleys are composed of seven
a 0f 14,868.54 hectares or 3.74 per cent

oils of the int rmediate
types wit
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H0ILS OF THE PLAINS AND VALLEYS

soil materials brought down from the higher lands and

deposited by rivers along their courses constitute the
[ Lhe plain. These are the alluvial soils, the most pro-
‘¢ and widely used soils in the province. The ecrops
are rice {(lowland and upland), corn, sugar cane, cas-
cumote, eggplant, mungo, peanut, tobacco, tomato and
i,

The goils are usually deep, well drained and of light to
vy textures, ranging from sandy loam to clay.

"he soils of the light textures are the San Manuel series

BIGAA SERIES
* Bigaa series is derived from recent alluvial deposits. It
has lovel to nearly flat relief. This soil series is character-

uod by a deep, moderately developed profile with moderately
Clenge subsoil underlain by an unconsolidated material.

Fig. 22. This irrigation system cnables the farmers to raise two
rice Ccrops a year,

lLowland rice is the principal crop grown on this soil se-
ples.  Other crops grown are corn, tobacco, sugar cane, and
 cameava. Three soil types under this soil series were delineated

~ und mapped in the province.
The profile characteritics of the series are represented by
gna clay are as follows:

Depth Characteristies
(Cm.)
=265 Surface soil, brown to dark brown eclay with briek-

red streaks; fine granular structure; sticky and plastic
when wet; firm when moist and very hard when dry;
iron concretions are present; texture becomes heavier

ag it poes deeper; the pH is 5.5-6.0.
2h0=60 Upper subtoil, heavy clay to clay; light brown to dark
gray with brick-red slreaks; iron coneretions are
prepent ;. plastic and sticky when wet; very hard
en dry and firm when moist. ' :

ile the Bigaa and Maligaya series are the medium to heavy
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Bigaa clay (192) —Bigaa clay occupies the level areas in
the barrios of Pidipid, Kanan and San Gregorio of La Paz
town, and in the barrios of Abaguid, Tuday, Damday and

Manganip of the town of Danglas. The aggregate area Is

about 1,629.97 hectares or 0.41 per cent of the total area of
the province.

Lowland rice is the principal crop in this soil type. The
area occupied by this soil type is partly irrigated by the Aba-
guid [area occupied by this soil type is partly irrigated by the
Abaguid] Communal Irrigation Project, which makes possible
the production of two rice crops a year. The usual planting
season is in July and harvesting is in October to December.
Harvesting date depends upon the variety of rice planted. The
average yield is comparatively higher than those in non-irri-
gated areas. Corn, tobacco, eggplant, and legume crops are
being planted on the non-irrigated areas after harvest of the
regular rice crop.

The presence of irrigation water in some of the areas
enables the farmers to control weeds and use fertilizers effec-
tively.

Continuous cropping of this soil type without appli-
cation of soil amendments or fertilizers may soon deplete the
soil of its fertility. The return of plant residues into the soil
and application of animal manure and fertilizer will help main-
tain the fertility level of the soil. Crop rotation with ereen
manuring is also a good practice in maintaining the fertility
of the soil.

Bigaa sandy clay loam (646).—This soil type occupies the
nearly level to flat areas in the barrios of San Jose, Bantaoa,
San Juan, Dalimono, San Ramon and Cabaroan, Manabo; the
level areas in Bos. Pias, Kasili, Angad, Patucanay, Bangued and
Tayum. The area covered is about 3,220.19 hectares or 0.81
per cent of the total area of the province,

The surface goil is sandy clay loam with moderate fine 2ra-
nular structure. Mixed with the sandy materials are iy
concretions, and streaks of brick-red coloy, The
from 20 to 25 eentimeteérs.  The @oil becomeg
~depth. “ It iy slightly - sticky and plagtic when

moist, hard and cracks when dvy,

i

T T4

O THE PLAING AND

Fig. 24, Lowland rice on Bigaa soils. Background is a partial
view of Bauang series.
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greater Ul of the farm products of the munielpality of
wnabo, and is considered a money crop of the municipality,
1066, the local varieties grown are Macarramiay, Coclnmwy
and Dikit. Planting starts in July and ends in September.
Harvesting of the rice crop beging in November until the
month of January. The average yield ranges from 25 to 30
g g of pulay per hectare.

f6 15 grown continuously in some areas, while tobacco,
, eggplant, cowpea and peanut are raised in some portions.
Good soil management for the maintenance of soil fertility
is not practiced. It is assumed, therefore, that socner or later
the rice yield will become very low due to the depletion of
plant nutrients in the soil. To correct this situation, crop
rotation, and application of farm manure and fertilizers are
suggested.

) of about 516.82 hectareg or 0.13 per cent of the total area of
the provinece. It occupies the level areas in the harrios of
Suyo, Mildanac and Banay, Pidigan.

The profile characteristics of this soil type are similar to
these of Bigaa clay except the texture of the surface soil.
Lowland rice is the principal crop grown. Other crops like
legumes, corn, tobacco, and vegetables, especially when rain

- water is not available for the growing of lowland rice, are
grown as secondary crops. Rice is planted in July and har-
vested in October to December. Early imaturing rice varieties
such ag Besar, Son Fabion, Bandera, Macapuno, and Sar-ong
are commonly grown. The average yield is 25 to 30 cavans
of palay per hectare.

MALIGAYA SERIES

The Maligaya series was first identified and established in
Maligaya, Nueva Ecija during the survey of the province.
Like Bigaa series, this soil series wag developed from alluvial
deposits. It has a moderately developed profile with moder-
ately dense subsoil underlain by unconsolidated materials. Tt
differs from the Bigaa series in relief. Generally, Maligaya

~ Series is nearly level to slightly sloping or gently undulating.
 This soil series occurs mostly near the foot of sloping areas
where rain water from higher areas drain in it. However, it
Id be drained easily as desired due to its relief. The ins
I drainage is rather slow because of its compact sul

s a8 T "

Bigag silty clay loam (546).This soil type covers an area »

vepresented by Maligaya clay, with the
on

Chavieteristion

weo layer, veddish brown to dark brown clay;
erate, medium granular in structure; slightly
compaet, sticky and plastic when wet, friable when
moist and slightly hard when dry; reddish brown
utreaks and iron coneretions are present; boundary

o lower layer is smooth and gradual; pH is 5.0
to B.5.

660 Upper subseil, brown to pale reddish brown, heavy
] clay; columnar and compact; slightly hard to hard
and cloddy when dry; friable when moist; sticky
and plastic when wet; boundary to lower layer is
smooth and gradual,

60-100 Lower subsoil, heavy compact clay to silty clay;
light brown to grayish brown; mottled reddish brown
and dark gray; fine gravels present,

100-150 Substratum, siity clay; light brown to light reddish
brown; compact, coarse and eritty.

Maligaya clay (220).—This soil type occupies the narrow
p of level land along Malanas River from Bo. Dapilo to
iualan in San Juan municipality and the nearly level and
aced lands in the town of Bucay on both sides of the
4 Paz-Lagayan Road. It covers an aggregate area of about
.‘89 hectares or 0.25 per cent of the total area of the prov-
fice.  This soil type is devoted to lowland rice. The Tice
dold varies from 8 to 15 cavang of palay per hectare. The
W yield can be attributed to the lack of water and low
lity of the soil.

- Maligaya sandy clay loam (378).—This soil type covers
0 major portion of the nearly leve! to moderately undulat-
areas in the municipality of Lagangilang, which include
areas in the barrios of Crumpal, Dalaguisen, Longbao,
gtupacan, Laang and Prelentar; in the municipalities of
agayan and La Paz and the nearly level areas in the north-
N part of Bangued. The total area covered is about
'182..44 hectares or 0.80 per cent of the total area of the

vince, :

land rice is the principal crop grown. Coconut is also
The early maturing lowland rice varieties such as

il Sancl e

L
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‘:,‘-Eifmay, Sawali, Daniola, Letiko, Ganates and Ipon are being

planted. The yield of these varieties is rather low—ranging

from 8 to 15 cavans of palay per hectare,

aidy loagm (96) .—San Manuel sandy loam is
courses of the rivers. It occupies the west-
gued poblacion which extends to Bo. Palao;
junction to Pidigan and Pefiarrubia it stretches
irip along the road to Pefiarrubia and to Bo.
| urea covered is about 795.11 hectares or 0.20
total area of the province. The relief is nearly
It is moderately drained.

This soil type has similar profile characteristics as those
of Maligaya clay, except for the texture and color range of
the surface layer. The surface soil is characterized by a
reddish brown to dark reddish brown sandy clay loam with
moderate medium granular structure. The depth varies from
20 to 25 centimeters. Reddish brown streaks and iron con-
cretions are found in this layer. The soil is slightly sticky
and slightly plastic when wet; friable in moist condition and
slightly hard when dry. The pH is 5.0 to 5.5. Roots are
abundant in this layer.

e is intensively grown to various crops or diver-
I8 being practiced here. The crops being grown
, Bugar cane, cassava, tobacco, camote, squash and
planting period for these crops, except corn and
definite—the planting depends upon the occurrence
the case of rice and first-crop of corn, planting
“and June. The gecond-crop of corn is planted in
" Crops grown in this soil type, altlcugh the soil
nsively cultivated, do not show any decrease in yield.
or, it is suggested that some good soil management prac-
leh as crop rotation, green manuring and application
i¢ matter and manures should be observed.

&

SAN MANUEL SERIES

Soils of San Manuel series were developed from alluvial
deposits. They are moderately fertile or can be made fertile:
through good soil management. The relief is nearly level to
level. The drainage, both internal and external, is fair to
good. :

The vegetation in the uncultivated areas consist predomi-
nantly of grazses, such as talahib, cogon, and amorseco. Some
kamachile trees and agoho are found in some areas. j

Manuel sandy clay lowm (596) .—This soil type is found
o tributaries of Malapao River from Bo. Nagpanaoan,
to Pidigan and along Abra River from Lagangilang to

Patok, Bucay. The total area is about 4,532 hectares
[l per cent of the total provincial area.

Two soil types under the soil series were identified and
mapped in the provinee. The typical profile characteristics of
this series as represented by San Manuel sandy loam are as

follows: req covered by this soil type is considered the corn

il the province. The yield of the corn crops throughout
r is oxcellent. Two crops are being raised annually.
t-crop 18 planted in May and harvested in August;
- gecond-crop ig planted in December and harvested
“ Green corn or semi-matured corn is harvested
hundred days from planting. The wvarieties
are the glutinous type and the Abra Yellow
is noted for its high quality

\!

Depth
(Cm.} Characterisiics

0- 35  Surface soil, sandy loam; grayish brown to pale brown,
structureless; non-sticky, non-plastic when wet; friable
when moist and soft when dry; no coarse skeleton ;
roots penetrate easily through this layer; pH is 6.0
to 6.5; boundary to lower layer is gradual and smooth, ‘

35-110  Subsoil, silt loam; brownish gray to light hrown with
vellowish brown streaks; friable ! i

; boundary to lower layer is gra
100 and helow  Sub um, fine sand fo
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Fig. 26. Landscape of San Manuel series found in Bo. Layugan, Bucay.

HOILE OF THE INTERMEDIATE UPLANDS
THE SolLs oF THE INTERMEDIATE UPLANDS

The soils under this group occur on a gently sloping to
noderately sloping relief. The surface soil varies from clay
m to clay and the color ranges from light brown to brown.
16 80il geries under this group are Bantay, Bauang, and Se-

Vlln series.

BANTAY SERIES

Bantay series was first identified and established in Bantay,
flicos Sur. The soils of this series were developed from cal-
leous shale. The relief is undulating to rolling. The eleva-
iin ranges from 120 to 150 feet above sea level. The typical
Fofile descriptions as represented by Bantay loam are as

fllows

Characteristics
Surface soil, loam, light brown, brown to orayish
brown; medium, fine granular structure; slightly
sticky and plastic when wet, friable when moist, and
slightly hard when dry; roots arve plentiful ; with fair
amount of organic matter; pH is 5.5 to 6.0; boundary
to lower layer is smooth and diffuse.

Subsoil, clay Ioaml; vellowish hrown: weak VETY coalse
granular structure, slightly sticky and plastic when
wet, friable when moist and slightly hard when dry;
boundary to lower layer is clear and wavy.
Substratum, weathered shale that breaks into cubes of
one-half to one centimeter in diameter; some lime
brecipitates are present. 3

60-150 Massive layer of whitish shale; gravels are present
in some places.

Only one soil type, Bantay sandy loam, under this series
identified and mapped in the province.

Bantay sandy loam (928) .~—This soil type occupies the low
in the barrvios of Sulay and Malinta, Bangued, It covers
’ I about 1,669.73 hectares op 0.42 pe 1
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nrens,  The crops grown are upland rice, corn, sugar
Cussave, camote, banana and vegetables. The yields of
Erops are rather low.

52 SOIL SURVEY OF ABRA PROVINCE

lantay sandy loam, like the Bauang soils to which it is
felibod, 18 susceptible to soil erosion because of its relief and
0il characteristics, Some portions are suitable for cultivation,
aver, soil conservation measures should be provided. Areas
ith slopes greater than 15 per cent should be utilized for
aalure or for permanent crops.

BAUANG SERIES

Bauang series was first identified and established in the
province of La Union. The Bauang series mapped and delin-
“outed in Abra Province is an extension of the same series in
Napvacan, Ilocos Sur. The soils of the series were developed
from weathered stratified shales and sandstones.

The typical profile descriptions are as follows:

Depth

(Cm.) Characteristics

0- 30 Surface soil, clay loam; light brown to brown; mod-
erate, coarse granular structure; slightly sticky and
slightly plastic when wet, friable to very friable when
moist and slightly hard when dry; tends to be sandy in
texture in eroded areas; roots are plentiful; boundary
to lower layer is gradual and irregular.

30— 60  Upper subsoil, highly weathered stratified shale; very
distinet cubical shaped granules; becomes floury when
pulverized; few roots are present.

60— 95  Lower subsoil, similar to upper layer but less wea-
thered and loose; very few roots are present; houn-
dary to lower layer is abrupt and smooth,

95—150  Unweathered stratified shale and sandstone in alter-
nating layers.

Three soil types under the series—Bauang clay loam, Bauang
clay and Bauang silty clay loam were delineated and mapped
in the province.

Bawang clay (121).—This soil type occupies the undulating
and hilly to mountainous areas in the municipalities of Pilar
. and part of San Isidro and Villaviciosa. The area covered
s ﬁpplﬁﬂ- (] ¥ 16,146 hectares which represent 3.81 per cent

28. A typieal profile of
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l

Fig. 29. A typical profile of Bauang series.
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e plants include maguey, samsamong, cogon, talahib, shrubs
i brushes.

The cultivated areas mostly on the undulating pockets of
g between the hills and mountains are grown to upland
t6, tobacco, banana, vegetables and fruit trees. The tobacco
rown in the municipalities of Pilar, San Isidro and Villa-
lelosa are said to be the best tobacco in the province, both
1 quality and yield. Lowland rice are raised in bench-terraces
long rivers and creeks where spring water is available for
Irrigation purposes. Stones and boulders, fitted together, are
lied to retain or maintain the dikes or risers of terraces
permanently.

Like any other hilly and mountainous soils of the province,
the greater portion of this soil type needs to be reforested
with fast-growing and soil-building trees. Such vegetation,
in one way or another, will help in the protection against soil
orosion and in the retention of the soil moisture. Soil con-
servation measures such as cover-cropping and contour farming
should be employed in all the areas suited for cultivation.

Bauang clay loam (647) —This soil type occupies the gently
rolling to hilly and mountainous areas in the southern part
of San Quintin and Pidigan; in the northern part of Bangued
Lo the western part of Tayum; in the southeastern part of
- Bangued to the northern part of Bucay; and, western part
of Lagangilang. The area covered is about 13,556.63 hectares
or 3.41 per cent of the total area of the province. The elevation
of the area ranges from 240 to 1,200 feet above sea level.

The greater portion of the soil type is uncultivated due to
the unfavorable topography and low fertility status of the
#oil.  This portion is either under grasses or second-growth
forest. In the grassland, the species of grass found are cogon,
talahid, aguingey, kowad-kawad and samsamong,; while in the
area under the second-growth forest, shrubs and other soft
wood trees are found. Maguey are oftentimes found growing
wild in the area.

The crops grown in the cultivated areas are tobacco, upland
rice,‘ eplant, fomato, beans and banana. Lowland rice are
BIO pockets of land or valleys between the hills and

! i B Ial 1 3 1 Va4 lavy
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Buuwang sty clay loam (648).—This soil type occupies the
Careas on the northern part of Danglas from Bo. Damolay
towards the vicinity of Bo. San Gregorio. The area is about
08 hectares or 0.25 per cent of the total area of the province.
The relief is gently sloping, hilly and mountainous. Small
lovel areas on plateau and between hills are also found within
the areas covered by this soil type. External drainage is
rapid to excessive and the internal drainage is fair. The soil
4 very low in fertility and is droughty.

The crops grown are lowland and upland rice, corn, tobaeco,
sligar cane, banana and vegetables. The major portion of
the area is under second growth forest and grasses. The
dpecies of grass found are cogon, talahib, aguingay and samn-
samong while those under the second-growth forest consist
of bamboo grooves, shrubs and soft wood trees.

SEVILLA SERIES

This soil series is a residual soil derived from calcareous
shales and sandstones. The relief is rolling to hilly and steep
with undulating areas in between hills. The external drainage
is rapid to excessive and the internal drainage is fair to good.
The vegetation is generally of the parang type. In some
places, species of hard wood are found,

Fig. 30. Landscape of Bauang series.

The descriptiong of the typical profile of Sevilla series as
represented by Sevilla clay are given below.

Depth Characteristics 8
(Cm.) i

0— 55 Surface soil, dark brown to black clay; moderately
fine to medium granular structure; slightly sticky
and plastic when wet, friable when moist; and slightly
hard when dry; Gravels and cobblestone of ealear-
ecus material are occasicnally present in  small
amount; fairly penetrated by roots; boundary to next
layer is smooth and diffuse; pH is 7.0.

55100  Subsoil, yellowish brown to brown clay, moderate me-
dium granular structure; sticky and plastic when wet,
firm when moist, and hard when dry: some limestone

- Beavels ave present in some places; few roots present

i ?0 next layer is diffuse,

i rown; sticky and compaet elay

el ks

Fig. 31, Maguey growing wild on Bauang

vyl 4 el

d
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b moll types under the series, Sevilla clay and Sevilla
v clay loam, were identified and mapped in the province.

Wwullle elay (174).—Sevilla clay is found in the municipal
fet of Luba. It occupies the hills west of Abra River.
total area is about 3,538 hectares or 0.89 per cent of the
area of the province.

The relief is generally rolling to hilly and mountainous.
ernal drainage is rapid to exessive while internal dralnage
& lair,

I'he vegetation of the major portion of the area ig of the
iang type which consists of brushes, shrubs, cogon, talahib,
winswmong and aguwingey. Few trees and thick brushes are
tound along the banks of creeks and rivers. The present
vegetation seems to be the result of kaingin farming in the
vint.  Cultivation is confined to the small areas between hills
(i mountains. The crops grown are upland rice, corn,
Ginsava, tobacco, camote and banana,

T'he areas covered by this soil type need a careful manage-
ment and proper land use. Areas having steep slopes should
e placed under forest cover and those with moderate slopes
mnybe utilized for pasture or for permanent crops. Good soil
innagement practices should he observed in the’ cultivated
areas. Limited and controlled grazing should also be observed
Il the pasture lands. Contour planting of permanent crops
suggested.

Fig. 32. A profile of an eroded Bauang soil.

Seville sandy cluy loam (650).—This soil type occupies the
#olling to hilly and steep areas in Pefiarrubia, extending
southward to Villavicioga in the vicinity of the Sinalong River.
I'he area covered is about 5,605 hectares or 1.41 per cent of
the total area of the province,

Majority of the vegetation found in the area is of the parang
type. Second-growth forest and some hardwood trees are
found in some places. The cultivated areas are planted to
Upland rice, corn, cassava, camote, coconut and banana.

This soil type 18 subject to severe erosion. To protect this
frﬁm arof land ghould be used properly and the
op ghould be provided especially

{ with steep slopes should be
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izfést or should be planted to permanent trees. Pasture
i #hould be properly managed and grazing should be
olled,

SOILS OF THE HILLS AND MOUNTAINS

hig group of soils constitutes about 19.90 per cent of the
area of the province or about 79,113 hectares. This is
poged of the Alimodian, Bituin, Binangonan, Bolinao and
spvantes series. The relief is rolling to hilly and moun-
oug. External drainage is good to excessive while internal
fliinage is fair to poor.

ALIMODIAN SERIES

Alimodian series is a residual soil developed from weathered
oducts of shale and sandstone. The relief is rolling to hilly
il mountainous. External drainage is good to excessive while
lornal drainage is fair.

The uncultivated portions are covered with second-growth
egt and grasses while the cultivated sections are planted
o upland rice, cassava, and camote.

‘I'he typical profile characteristics of the series asg represented
v Alimodian clay loam are given below.

Fig. 34. A typical profile of Sevilla series.

Depth
(Cm.)

U— 80 Surface soil, light brown to reddish brown clay loam;
moderate, medium granular structure; slightly sticky
and slightly plastic when wet, friable when moist and
loose when dry; fair in organic matter content; some
rounded gravels and stones are present; Roots are
abundant; Boundary to the mext layer is diffuse and

| =

wavy; pH is 5.0 to b5.5.

Characteristics

30— 60 Subsoil, light brown clay lecam; weak to moderate
medium columnar structure; slightly sticky and slightly
plastic when wet, friable when moist and soft when
dry; few roots are present; boundary to lower layer
is gradual and wavy.

G0--150  Substratum, gray to grayish brown; highly wea-
thered shale and sandstone; slightly compact and
weak coarde platy in structure,

lay Alimodian clay loam an

4
8

(b
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rolling and hilly areas at the western portion to the northern
part of the municipality of La Paz.

the province,

The common vegetation found are cogon, talahib, shrubs
and soft wood trees.

This soil type is best suited to forest and pasture.
areas may be used for growing permanent crops, however,
proper soil conservation measures should be instituted.

; Alimodian clay (327).—This soil type occupies the rolling
' and hilly areas at the northern portion of San Juan. T}{}e
area is about 3,100 hectares or 0.78 per cent of the total
area of the province.

Like the other upland soils found in the province, such as
Bauang, Bolinao and Cervantes soils, this soil type has a
limited agricultural area. The major portion of the area is
covered with second-growth forest and grasses. The hillsides
and the small nearly level areas between the hills and mountains
are cultivated to annual crops. The crops grown are upland
rice, cassava and camote.

Generally, the area is best suited for forest and pasture or
permanent crops. However, proper land-use program should
be adopted to safepuard the further depletion of soil. Areas
with steep slopes should not be utilized for clean cultivation
but should be used for forest. Areas with moderate slopes
maybe used for pasture or permanent crops. Permanent crops
should be planted along the contour and cover crops should
be planted to minimize soil erosion. ‘

Alimodian sendy clay loam (651).—This soil type occupies
the northern portion of Lagangilang extending to the south-
eastern portion of San Juan. The total area is about 3,100
hectares or 0.78 per cent of the total area of the province.

The relief is rolling to hilly and mountainous.
the whole area is devoid of its original vegetation,
it is covered with second-growth forest and
between hills and along foot-hills, where t

Generally,

e

Alimodiun clay loam (126).—This soil type is found in the

It covers a total area
of about 675 hectares or 0.17 per cent of the total area of

Some

et
N '

grazing. It was over-grazed and some degrees of
have taken place.

@ area may be best utilized for forest and some portions
be used as pasture or could be planted to permanent
pe. Proper management of the land should be adopted.
azing on pasture lands should be limited and controlled.
ons with steep slopes and devoid of trees must be reforested
with fast egrowing trees, like ipil-ipil and madre de cacao.

~ HOTLE OB THE HILLS AND MOUNTAINS

3 BITUIN SERIES
] Bituin series is a new soil series identified and establishefi

Bo. Bituin, Lagangilang, Abra. It is a primary soil
developed from a variety of rocks—igneous, shale and sapd—
done. It occurs on gently sloping to strongly rolling relief.
It ie a well-drained soil. The external drainage is rapid to

oxcessive,

imn

The vegetation is more of a parang type. Grasses predomi-
nate over shrubs and trees. The grasses commonly growing
are cogon, samsamonyg, talehib and aguingay. However, the
areas under the Reforestation Project are being planted to
Benguet Pine trees.

The distinguishing characteristics of this soil series are
it color, ranging from brown to dark brown, yellowish red
to reddish yellow, and the presence of granules of various
igneous rocks from the lower portion of the surface layer
down to the substratum. Another distinguishing character-
lutics of this soil series is the presence of basalts and
andesite rock outerops in some areas. The degrees of ex-
posure of the outcrops depend upon the slope and nature_
- of vegetation. In gently sloping areas with thick growth
?ﬂf vegetation the exposure is from 1/5 to 2/5, while in
areas with steeper slopes and scanty vegetation exposure
s almost 3/5. :

~ The goil of this series eracks easily on drying. When wet
i alightly ky and plastic, but friable when moist. When
) that borings with the soil auger are difficult

represented

s o (R
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Fig, 36. A reforested area of the Bituin series.

Fig. 37. A typical profile of Bituin series taken at Bituin,
Lagangilang, Abra.

RN e g

e goll, brown to dark brown clayj moderate,
gaﬁﬁﬁi&r styueture; alightly sticky and alightly
o when wet, feiable when molst and hard when
- yanta are abundant; low in organic matter cons

pil fa 46 to 6.0, Some gravels ave present
braded mvean; boundary to lower layer is clear

wavy.

Upper subgoll, reddish yellow to yellowish red, gravelly
iy dark rad to brownish red when wet; moderately
weil columnar structure; slightly plastic and slightly
silely when wet, slightly hard when dry and friable
whon molat; low in organic matter content; roots
are abundant:; boundary to next layer is smooth
and diffuse.

Lower subsoil, reddish yellow to dark red when dry,
yellowish red to brownish red when wet, clay loam;
glyong medium columnar structure; slightly sticky
and slightly plastic when wet and slightly hard when
dry; low in organic matter content; fewer gravels
than the above layer; few roots of trees present;
depth sometimes exceeds 130 cm. from the surface;
boundary to lower layer is smooth and diffuse.

180 ~ 150 Substratum, reddish yellow to yellowish red, mixture
of highly weathered shale, sandstone and igneous
rocks; medium coarse granular in structure,

Biluin clay (574).—This soil type occupies the northeast-
Lot part of Lagangilang, extending to the municipal dis-
tricts of Licuan, Malibcong and Baay; the easternmost portion
ol Bucay, after the Abra River; portion of the municipal
dintrict of Sallapadan; part of Boliney and Danac Digstricts;
the gouthern portion of Luba and northern part of Tiempo.
The area is about 40,590 hectares or 10.21 per cent of the
tolal area of the province.

Only a small portion of the area is utilized for the pro-
tliuction of crops. This consists mainly of the nearly level
arens along creeks and rivers, and areas between hills. In
~areas where spring water is available, lowland rice is grown.

Due to its relief this soil type is not suited for the culti-
Viblon of annual crops. However, permanent crops, like fruit

.;@EGS, maybe planted on areas with gentler slopes. Areas

f 78270——5
1
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covered by grasses maybe developed as pastures for livestock.

Areas with excessive slopes should be reforested with fast-
growing trees. ;

BINANGONAN SERIES

This soil series was first established in Binangonan, Rizal
during the survey of the province. It is a residual soil |
derived from limestone. It occurs on rolling to mountainous
relief. External drainage is rapid to excessive while in- |
ternal drainage is rather slow.

Binangonan clay is the only soil type identified and mapped
in Abra Province.

The profile characteristics as represented by this soil type
are given below.

Depth Characteristics

(Cm.)

0 - 25 Surface soil, dark brown to black clay; moderate
coarse granular structure; sticky and plastic when
wetl, firm when moist and hard when dry; fair in ) e
organic matter content; roots are abundant; pH is Fig. 38. A landscape of Bituin series at Lagangilang, Abra.

6.5 to 7.0; boundary to lower layer is gradual and
wavy.

26 — B0 Subsoil, light brownish black clay; lighter in color
at lower layer; sticky and plastic when wet, firm
when moist and hard when dry; whitish ealeareous
materials present; roots are plentiful; boundary to
lower layer is diffuse and wavy.

50 — 150  Substratum; massive layer of caleareons rock, mearly
white in color. Upper portion is highly weathered
limestone,

Binangonan clay (24).—This soil type is found on the
mountainous areas that extend from the southeastern portion
of San Juan down to the eastern part of Lagangilang. It
covers a total area of about 3,180 hectares or 0.80 per cent
of the total area of the province.

The relief is rolling to mountainous. The elevation is 250
feet above sea level. The vegetation consists of eclusters o
bamboo, shrubs, cogon, telahib and many other
grass. It t the area ha
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eroded and depleted of its fertility especially the portion wi )
steeper slope. In some areas whitish patches and exposed
substratum are found which indicate the occurrence of severe
erosion.

The area covered by this soil type is definitely not fit
for cultivation. It is best suited for forest. Some areas
may be used for pasture or permanent crops. If used for
pasture, grazing should be controlled and rotated. The areas
with steep slopes should be reforested with fast-growmg
trees.

BOLINAO SERIES

Bolinao series is a residual soil developed from coralline
limestone. It occurs on upland areas with moderately rolling
and hilly to mountainous relief. It is characterized by asred-
dish brown to drak brown surface soil. The surface soil varies
in depth—from moderately deep to shallow. In some cases,
partially weathered coralline limestone fragments are mixed
with the soil in the surface layer. Outcrops of limestone
rocks are commonly found on the surface.

Bolinao clay is the only soil type under this soil series
mapped in the province. The profile characteristics of this
soil series as represented by Bolinao clay are as follows:

Depth Characteristics
(Cm.)

Surface soil, reddish brown to dark brown clay; com-

pact sticky and plastic when wet, firm when moist

and hard when dry; moderate, fine granular; roots

are abundant; the pH is 6.5 to 7.0 houndary to

next layer is clear and wavy.

Subsoil, reddish brown clay; moderate, fine to coarse

granular; sticky and plastic when wet; partially

weathered fragments of coralline limestone are mixed

with the soil; roots are very few; boundary to lower
layer is Smooth and gradual.

Substratum, upper layer slightly weathered limestone;

lower portion unweathered massive limestone; yellow-

ish gray to brownish gray in color.

Bolmao clay (158).—This goil type oce
strip of rolling to mountainous area
west of Abra River, just after the p

1L AND MOUNTAING

ueny down to the northern portion of Luba where
B into a wider area, 1t is bounded on the west by
tony land., The total area covered is about 2,663
teg or 0.67 per cent of the total area of the province.
Hhe vegetation consists of second-growth trees and grasses,
a8 madre de cacao, ipil-ipil, culape, kawad-kawad, cogon,
ih, swab, kabage, mokehiya, eguingay, etec. The small
are growing sporadically in the area. The hardwood
‘leg of trees are found in the hilly portions.
6 cultivated areas are planted to upland rice, corn and
cane, These constitute tne pruccipal crops. While
' jocondary crops are banana, vegetables, papaya, pineapple
il maguey.
CERVANTES SERIES

Clorvantes series is developed from a wide variety of igneous
It belongs to the red soils group identified in the
ippines to which the Luisiana, Antipolo and Alaminos
s belong. It occurs on rolling to mountainous relief.
Luisiana soils have purple streaks, splotches of gray, red
il yellow colors in the profile while Cervantes hag none.
| also differs from Antipolo series in the absence of con-
relions.
A description of the typieal proﬁle of Cervantes series
s given below.

Depth Characteristies
(Cm.)

0 — 10 Surface soil, reddish brown to red; very friable;
coarse granular loam to sandy clay loam.

10 - 120  Subsgoil, bright red to red; friable, columnar clay
loam to clay; few gravels present.

120 and below Substratum, whitish gray to brownish gray; loose
sandy material; powdery when dry.

This soil series occurs on a rough terrain, from hilly to

tiountainous. The external drainage is rapid to excessive
Wwing to its relief, while the internal drainage is fair to

od. Second growth forest and grasses are the common

jegetation.

One sgoil
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25,801 hectares or 6.49 per cent of the total area of the
province, j

In the suvey of Ilocos Sur, the portions in Tiempo were
classified as Cervantes clay loam, while in the survey of ©
Abra these portions were established as Cervantes sandy
clay loam as per mechanical analyses of the soil samples.

The native vegetation is composed of second-growth trees
interspersed with grasses. Pine trees, bamboo, binayoyo and
other softwood trees are common. Shrubs and softwood
trees in patches are grown in some areas. Thick growths
of vegetation are common along banks of streams and creeks.

Lowland rice is grown on bench-terraces. These terraces
are found along the courses of streams and creeks and in
places where these are live springs.

Generally, this soil type is not fit for the cultivation ok
seasonal crops. Except the few places where rice is grown, .
they shculd be planted to permanent crops like fruit trees
or utilized as pasture. If used as pasture, grazing should
be controlled and rotated. Areas with steep slopes that
cannot be used as pastures should be reforested.

MISCELLANEOUS LAND TYPES

Under this group are areas that have little or no natural
soil at all, and/or areas having no agricultural value for the
present or inaccessible. Included under this group are non-
agricultural areas, such as riverwash, rough stony land, swamp,
and undifferentiated mountain soils. :

Mountain seils, undifferenticted (45) —This land type is the
biggest unit of land mapped in the province. It includeg all
the mountainous areas and stony lands that are inaccessible.
It is found in the eastern part of the province, extending
along the provincial boundary from the northeastern tip to
the southern part. The total ares covered is about 207,324
hectares or 52.15 per cent of the total area of the province.
The terrain of this land type is rough and broken.

Riverwash (152).—This land type consists of areas of land
With_ no profile development. It is usually found along courses
of rivers and streams.

In Abra, this land type is brominently found along the
course of Abra River. It occurs in strips ranging from 50
to 500 meters in width. The widest area is found in the munic- A - bis '
ipality of La Paz. The total area covered by thig type , ' sh area along Abra River. Note the
is about 7,871 hectares or 1.98 per cent of the e R 8 the foreground

sk J]
LI A
o ) e

g, 40. A riverwash area with sparse vegetation composed mainly of
falahib and cegon-like grass and some agoho trees in the background.
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The need to change the pregent systom of farming in th
province to the modern method should be given #eriou
thought and congideration. The farmers should be made “
understand the disastrous effects of the haingin gystem o
farming to their economy as well as the province’'s., The
should be convinced that cultivation of sloping areas needs th
employment of conservation measures as part of a good soi
management program. They should be taught to utilize the
land according to its capability and to treat it according to.
its needs. Conservation measures like, contour plowing, strip
cropping, terracing, and other good soil management practices
such as crop rotation, green manuring, application of man-
ures and/or fertilizers, should be practiced. Lands not suited

for cultivation but good for pasture or permanent Crops

must be managed properly.

The problems of excessive runoff and flood in the provinge
can be minimized by immediate reforestation of the denuded
The existing vegetative cover of the hills and mount- ;
The banks
of rivers and streams must be protected by planting fast
Regulations on cutting of existing trees should

areas.
ains should be protected from further destruction.

growing trees.
be fully enforced.

PRODUCTIVITY RATINGS OF THE SOILS OF ABRA

The productivity of a soil is its capability to produce a
specified crop or sequence of crops under a specified system
of management. Yield predictions are arrived at in two
principal ways; namely, (1) through judgments based upon
evidence afforded by actual vield data from sample areas of
the soil mapping units, and (2) through judgments based
on comparisons of the characteristics of soils and basie
knowledge of plants requirements. In this report, the soil
productivity rating is based on the average crop yield of a
soil type in wrelation to the established national standard
vields obtained without the use of fertilizer or soil amend-
ments.

Table 4 indicates the broductivity r
Abra for the major crops grown in the province. The pro-
ductivity ratings presented here were developed mainly from
estimates based upon observations and interviews supple-
mented by a few records and census data; thus, their

atings of the soils of

TARLE 4—Productivity ratings of e
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i i r f the standard of reference.
crage production of each crop in per cent of t ard ¢ e .
the Iuj.se of amendments or fertilizers on the more extensive soils of the

vield obtained without

he crop is most widely grown.

e the approximate av
t grown on the soil type or the erop is grown in small scale.

1 Goils are given indexes that giv
# Indicates that tha crop is no

represents the approximate average

which

on
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reliability may be only considered fair. The soil productivity
rating or index for a given crop is expressed in terms of a
gtandard index of 100. Thus, a productivity rating of 75 for
a certain crop means that a soil is about three-fourths as
productive relative to the national standard, or in terms of
production, the soil could produce 45 cavans of palay of
lowland rice where the national standard is 60 cavans.

TEXTURAL CLASSES OF THE SOILS OF ABRA
PROVINCE

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 classifica-
tion against laboratory results.

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

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

Sandy loam.—Sandy loam contains much sand with enough
silt and clay to make it somewhat coherent. The individual
sand 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 consists of relatively even mixture of different
grades of sand, silt, and clay. It is mellow with a somewhat
gritty feel, yet fairly smooth and slightly plastic. Squeezed
when dry, the soil particles will form a cast that will bear
careful handling, while the cast formed by squeezing the
moist soil can be handled quite freely without breaking.

Silt loam.—Silt loam contains a moderate amount of the
fine grades of sand and only a small amount of clay over
- half of the particles being of the soil separate calle
. When dry it may appear '

TEXTURAL CLASSES OF THE SOILS T

ol the soil readily runs together and puddles. Either dry
¢ moist, the soil particles will form into a cast which can
= (reely handled without breaking. When moistened and
ucezed between the fingers, it will not “ribbon” but will
“ive a broken appearance.

Clay loam.—Clay loam is a fine-textured soil which usually
iwonks into clods or lumps that are hard when dry. When
le moist soil is pinched between the thumb and fingers, it
bll form a thin “ribbon” which breaks readily, barely sus-
ining its own weight. The moist soil is plastic and can
ie formed into a cast that will bear much handling. When
feaded in the hand it does not crumble readily but tends
0 form into a heavy compact mass.

Olay.—Clay is a fine-textured soil that usually forms very
iird lumps or clods when dry, and is quite plastic and
iiually sticky when wet. When the moist soil is pinched
bolween the thumb and fingers, it will form into a long,
lexible “ribbon”. Some fine clays very high in colloids are
friable and lack plasticity under all conditions of moisture,

Ihe above definitions are descriptive only. None could
“be made in these or similar terms that would apply adequately
1o all soils. The dependable definitions, the standards, are
{hose developed from mechanical analysis,

MECHANICAL ANALYSIS

Aceuracy in the determination of textural classes of soils
delineated during the soil survey is attained through mechanical
Analysis. Generally, field classifications coincide with the
results of the mechanical analysis. However, there are in-
litances when field eclassification and laboratory classification
(differs.  Some soils exhibit clayey textures in the field. They
' wticky and plastic when wet, hard or brittle when dry,
actually when analyzed their clay contents are low.
thege cireumstances, the field classifications are main-
t when their clay contents are so low that their final

ong are those cstablished by the laboratory,
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millimeter in diameter.! Particles larger than 2.0 millimeters
such as gravels, pebbles, and cobbles are considered coarse
skeleton. Class names such as sand, silt loam, clay loam,
clay, sandy loam, ete. are determined by the proportionate
amount of the different separates present in the soil. A soil
with an analysis of 30 per cent or more of clay fraction is
considered a clay soil. Lately, however, this percentage was
changed to 40, so that all soils containing 40 per cent or more
of clay are clasgified as clay soils.

The modified Bouyoucos method was employed in the mecha-
nical analysis wherein the conventional jar, hydrometer, and
thermometer were used. Analysis was made without removing

the organic matter from the soil.

TaAntE b.—Average mechanical analyses of the surface soils of the dif-
ferent soil types of Abra Province using the wmodified Bouyoucos

method.

Soil Sand Silt Glay
e Soilitne (2.00-0.05 |(0.05-0.002((0.002 mm

number mm. mm. helow
ki Per cent | Per cent Per cent
22akiE Aimodinnbel o CRERERETINESE S a SRl it 20 6 2617 53.2
126 Allmodlan(laj Toa twt ASE A ARG e 4402 7.8 28.0
551 | Alimodian sandy clay los am_ (sl 45.1 18.9 33.0
192 | Bigaa clay ... . LR e, e e 20T 24.5 53.8
646 Ewaa sandy day st (et AUy 46.2 25 0 28.8
544 aigaaslltv clavl oz s et s odii 19 2 48 0 8208
428 1 Bantay sundy Tomme s ol R BT e 58.0 20.4 20.6
TPl Borangiclay bl 8 Sl s T SRR 19.8 250 48.2
G4 Bamanotelavilogn Bl e Ll L 45.2 21.7 3a.1
6428 o Bauang silty clay loamy oo 0o L 20,2 47.0 32.8
AN S I nano e anrelan:e SOEEIeE L s Tl Tei e T 32.6 49 .7
BB i el el S SRS AR A P 21.0 21.9 87.1
3@ Bolinaeiclayal s aia s B s e e 18.8 30.1 51.6
649 | Cervantes sandy clay loam_ . _________ __ 48.0 26.2 25 8
220 | Maligaya clay.. . - __ R R 18.2 3501, 46.1
378 | Maligaya sa,ndv r_lav TOHTILE S et 47.3 el 27.8
586 | San Manuel sandy elay loam___ . .. _____. 53.9 16.1 30 .0
96 | San Manuel sandy loam ... _ __ 55.8 29 4 16.2
174 | Sevilla elay ... . __ R Vo L S 17.8 Bl ool
650 | Sevilla sa.ndy clay loam______ A S 46.6 2204 31.0

milumater ffor the
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CUAPABILITY CLASSIFICATION AND CONSERVA-
TION GUIDE FOR THE SOILS OF ABRA

eapability classification is a scheme of grouping soil
sgether for their proper utilization. Utilization, from
idpoint of agricultural as well as economic capabilities,
any of or a combination of four general purposes,
i (1) eropland, (2) pasture land, (8) forest land, and
for wildlife or recreation. For cropping purposes
) or set of crops are usually specified and the cor-
11 necegsary soil magagement practices together with
ipporting soil conservation measures are given.

. three major factors to consider in land capability
ation are (1) the soil type, (2) the slope of the land,
the degree of erosion. In the consideration of a
oil type, its physical and chemical properties, both
h consist of inherent and acquired characteristics,
v evaluated in the field and in the laboratory . Land
lity classes are further subdivided into subclasses by
into aceount different soil problems. In the Philippines,
¢ major problems on soils are (a) erosion and runoff,
{nesgs and drainage, and (¢) root zone and tillage limi-
. such as shallowness, stoniness, droughtiness, and salin-
he subclasses are indicated by “e” for erosion and

by “w” for wetness and drainage; and by for
e and tillage limitations.
erent land capability clagses are as follows:
ory good land; can be cultivated safely; requires

only wplmple but good farm management practices.

Bﬂ—ﬁr?ﬁﬂ land; ean bhe cultivated safely; requires easily
“applied conservation practices.

erately good land; must be cultivated with caution;
1 intensive congerv-

eareful manogement and
fetices

1ﬂnd - musb ba cultlvnted with extra
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Crags M—Steep, very severely to excessively eroded or shallow

for cultivation, Suited to pasture or forest with careful ANLE 6. —Land. capability eclassification of the different soil types and

miscellaneous land types of Abra.

management.
Crass N—Very steep, excessively eroded, shallow, rough, or dry ... Ef;f]’f“i:}; c;,;g‘g?_
for cultivation. Suited to pasture with very -careful un(bér‘_‘ ) Soil misceilaneous land type ‘ store- c’E:é';/
management and definite restrictions. Best suited to ' $ ' e1osIoN) 1 | dibelase
forest with very ecareful management. -
90 [ San Manuel'sandy loam - ___ __.._.. ... ____,"____]? 0 R
Crass X—Tevel land, wet most of the time, cannot be economic- 696 | San Manuel sandy clayloam___________ . ____ f ]
ally drained. Suited for farm ponds or for recreation. R0 L Bioan olay Loits i SR S L
1 ; 846 "‘Bigaa sandy clay loam e n d Tl R e S Ee e
Crass Y—Very hilly and mountainous, barren and rugged. Should 546 | Bigaa silty clay loam_.__._..... e ES A a0 | Bw
be reserved for recreation and wildlife. PRO {ubfaligaya alay L oo o0 detes o e e ;
375 |- Malizaya sandy clay loam o - L 2 . o2 e isaitel
» - 928 { Bantay sandy loam._ ... -__..___. A R AT d-1| pe
J .
LAND CAPABILITY CLASS A 651 | Alimodian sandy'elay loam_ oo oo oo
126 | Alimodian clay loam.__. ___._. S et
327 | Alimod an Pla%___l ________ B S S A sl g '11
Very good land. Can be cultivated safely. Requires only simple i 24]‘3 Efﬂlg;g ‘Eﬂf; ff,ffg, 09:1?_'_'"'::_:'_::::_"_:_ gf?; ..._De :
but good farm management practices. : RGO [ Cervantes Sandy elayiogmss =0 0 0 Lol -e—QL LA
] - 174.{ Sevilla claxé _______ s ) f-2°J
50 | Sevill ndy claysloamied Lo Do as POl L e e
San Manuel sandy loam ; .ev1 PR ' :
San Manuel sandy clay loam 1S Bautnpvelaye Sl eatic SRR e | SRRt d-2
4 24 Binuneonantelay cE o lip il pe el L d-3
: Sk o . b74 i | e-21 N
Class A is level to nearly level land. The soil is deep, fertile 153 J e-3
or well supplled. with plant nutrient elements, well drained, o e I R O R R e e e Masce 1
and easy to cultivate. - ol verwach L o8 REE L i s e s i
i : 4 70 K Rongh stoniyrand—c o fute e D8 e LU B e ¥
Erosion is not much of a problem. The land is rarely ' :
flooded. - | The slope-erosion units are the possible conditions that may exist for each soil type
. ; . S, . . . Any other unit with an erosion class more than the one specified above will he
This c'lass is suited for intensive f:ultwatlon and all crops Uassed under thé mext capability class. Thus, Bauang silty clay loam with a d-8
common in the area can be grown. Since soils under this class ipe-crosion class will have a land capability class N.
have good permeability, if lowland rice is to be grown, pudd- '
: - Lk ) LAND CAPABILITY CLASS B, SUBCLASS Bw

ling the soil is usually necesgary to minimize seepage. , i
~ Nearly level, occurs in depressions. Occasional overflow is the prob-

G.O?d farm management practices are required specially the lom,  Requires protection from overflow. Observe easily applied con-
judicious application of agricultural lime and fertilizers and sorvation practices.
the observance of crop rotation which should include a legume  Bigaa clay Maligaya clay
or soil improving crop in the sequence for sustained production. 4 Bigaa sandy clay loam Maligaya sandy clay loam
In consonance with lime and fertilizer application, greater ~ Bigan silty clay loam

beneﬁts could be derived thereof if green manuring or the glﬁg’ Bw lg,nd ig mearly level and occurs in depressions
plowing under of young green plants, preferably leg rge sl or on low _hot om lands. Included under
crops, and thg a;pplicg.tim}\ p__f farm manure | hig | b e . y {1 1§§ dram
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Poor external and internal drainage require some means to
drain the excess water. Furthermore, the area iz subjected

to oceasional overflow.

Lowland rice is especially suited to this land. When pro-
perly drained, corn, sugar cane, legumes, and other row crops

common in the area may be grown.

Protection from occasional overflow of nearby streams:
maybe needed. Diversion ditches should be constructed for
runoff ecoming from adjoining uplands. When drained and
cultivated, lime and the right kind and quantity of fertilizer
should be applied. The planting of soil-improving crops

and the use of farm manure and compost must be obgerved.

L

LAnD CaraBiLiTY CLASS D, SuBcLAss De

Strongly sloping, severely to very severely eroded. Erosion and
fertility are the main problems and the number of years for cultivation
limited. Observe erosion control measures; very ecareful soil manage-
ment specially good crop rvotation, and complex conservation practices'-

if land is to be cultivated. Suited for pasture or forest.

Alimodian clay

Alimodian clay loam
Alimodian sandy clay loam
Bantay : sandy loam "

Bauang clay loam
Bauang silty clay loam
Cervantes sandy clay loam
Sevilla elay

Sevilla sandy clay loam

Subclass De is strongly sloping and is severely to very
severely eroded land. The topsoil is generally thin; the sub-
s0il is usually heavy and slowly permeable.

The slope, which ranges from 15 to 25 per cent, and the

heavy and slowly permeable subsoil induce moderate to exces-

sive runoff. Consequently, the danger of soil erosion is in-
creased. The topsoil being thin, accelerated erosion on this
land will be very critical both on the standpoint of effective
soil depth and fertility. The lack of soil depth for good root
penetration and water intake and storage are added problems
to cope with,

To farm this land safely very careful and good soil manage-

ment practices should be observed. Subelass De land has

definite restrictions and the choice of use is red ol
of row crops 1s not advmable. When ¢l
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hould be along the contour, and before full growth is attained
iy the plants mulching is necessary. On the higher slopes
i system of properly laid out terraces should be constructed
vith suitable outlets installed in the absence of natural out-
{5, Terrace outlets must have vegetative cover, preferably
rass, at all times. If grass is not well established, reseeding
i fertilizing should be done. All hazards induced by tillage
nd runoff should be properly appraised and supporting con-
sorvation practices instituted accordingly.

When used for orchards contour planting should be ob-
torved and a good stand of leguminous cover crop should
e maintained. Deep-rooted legumes improve subsoil structure.
They keep the subsoil porous for water, roots, and air to get
through readily.

Where erosion on a moderately deep soil iz not severe,
pullies should be smoothened and then seeded to grass or
lopumes. The soil should be limed and fertilized to give the
prass or legume a good start; the legume seeds will need
inoculation.

It is best suited to pasture or forest.

LAND CaPABILITY CLAsS M

Steep, very severely to excessively eroded, or shallow for cultivation.

 Huited to pasture or forest with careful management.

Bauang silty clay loam
Cervantes sandy clay loam

Alimodian clay

" Alimodian clay loam
Alimodian sandy clay loam 3Sevilla clay

- Bauang clay loam Sevilla sandy clay loam

Class M is steep and is very severely to excesgively eroded,
or shallow land. Stones or gravels may be present.

The slope, which ranges from 25 to 40 per cent, and the
penerally shallow soil make this land unfit for seasonal cul-
tivation. Where climatic conditions are favorable orchards
of citrus, coffee, etc, may be developed provided the trees
are plant,edl along the contour and a good cover crop is raised
to prevent soil erosion,

Land under this capability class is best suited to pasture

reful management should‘ g

ke RS
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should be well prepared. Lime and fertilizers, as needed, - LAND CAPABILITY CLASS Y

should be applied to give the young legumes or grass a good
start. Newly developed pastures should not be grazed heavily; |
the use of those already established should be controlled and :
rotated. Stock ponds should be constructed wherever possible.
Diversion terraces around the heads of active gullies should
be installed. Gullies that are about to develop should be
smoothened and sodded. '

Very hilly or mountainous, barren and rugged. Should be reserved for
cepeation and wildlife.

Riverwash

Rough stony land
Class Y is extremely arid or very steep, rough and stony
ind with thin or no soil cover at all. It includes such areas
u rocky foot-hills, rough mountainous land; large areas dotted
vith rock outcrops or strewn with boulders; and extremely
roded places with exposed substrata.
Land under this capability class is recommended for wild-
lile and recreation. By all means, existing forests should
o preserved; as much as possible, where non-existent per-
nanent forest vegetation should be established.

For forest purposes, trees should be protected from fires; ‘
Kaingin cultivation must be prevented; bare spaces should be
planted to trees like ipil-ipil.

#

LAND CAPABILITY CrAss N

Very steep, excessively eroded, shallow, rough or dry for cultivation.
Suited to pasture with very careful management and definite restrictions.
Best suited to forest with very ecareful management and restrictions.

Bauang clay Bolinao elay
Binangonan clay Moutain soils, undifferentiated
Bituin clay

Class N is very steep and is excessively eroded land. The
soil is very shallow and dry; the land is rugged and broken
by many large gullies.

The slope, which is 40 per cent or over, and excessive '
erosion make this land not suitable for cultivation.

Land under this capability class could be utilized for
pasture provided very careful management is ochbserved and
definite restrictions imposed. Where grasses grow, grazing
must be controlled or restricted to a few heads of animals
per hectare and grazing areas rotated regularly. The pasture
will need liberal apphcatlon of fertilizers and lime; reseed-
ing is necessary.

This land is best suited to forest. However, very care-
ful manag@ment and restrictiong mu"'t be observad Thg 3
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(}LOSSARY OF COMMON ECONOMIC PLANTS
FOUND IN ABRA

Apuingay
ipalaya
A pitong

A lrowroot
s

A ‘Vocado

N0

lncao
adlos

mon. Name

Bnguet pine
Hormuda grass

Scientifie Name

Rottboellia, exaltate Linn. fi
Momordica cherantic Linn,
Dipterocarpus grandifiora Blanco.

Maranta arundinaceae Linn.

Anona sgquamose Linn,
Persea americana Mill.
Bambuse spinose Roxb.

- Musa sapientwm Linn.

Dolichos lablab Linn,
Pinus insularis Endl.

Cynodon dactylon (Linn,) Pers.
Schizostachyum lumampao

Merr.
Corypha elata Roxh.

Brassice oleracea var. camtuta Linn.

Theobroma cacao Linn.

Cajanus cajor (Linn.) Millsp.
Chrysophyllum eainito Linn.
Anacardium occidentale Linn
Manihot esculenta Crantz

Achras sapota Linn,
Cocos nucifera Linn,
Coffea arabice Linn.

Imperata eylindrica (Lmn} Beauv. .

Zea mays Linn.

Vigna sinensis (Linn.)' Savi,
Eugenia ewmini (Linn.) Druce
Solanum melongena Linn.

Coloeasia esculenta (Lmn) Schott &

Endl.

Alliwm  sativum Linn,
Zingiber officinale Rose,
Paidivm  guajova Linn,
Anona muricata Linn,

aummm glaaea (Linn.) Benth
) ms ¢ sulam Linn,

Family %
Gramineae
Cucurbifaceae
Dipterocarpa-
ceae
Marantaceae
Anonaceae
Laureaceae
Gramineae
Musaceae
Leguminosae
Euphorbiaceae
Gramineae

Gramineae
Palmae
Cruciferae
Sterculiaceae
Leguminosae
Sapotaceae
Anacardiaceae
Euphorbiaceae
Sapotaceae
Palmae
Rubiaceae
Gramineace
Gramineae .
Leguminosae
Myrtaceae
Solanaceae

Avzeeae '
Liliaceae'
Zingiberaceae
Myrtaceae
Amnonaceae
chummosae
Tiliaceae
Legummoaa,e
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Kamiag
Katuray
Kondol
Lettuce
Mabolo
Maguey
Malungay
Mango
Molave
Mungo
Mustard
Nangka
Narra
Onion
Orange
Papaya
Patani
Patola
Peanut
Pechay
Pineapple
Pummelo
Radish
Rice
Santol
Sincamas
Sineguelas
Sitao
Squash
Sugar cane
Sweet potato
Talahib
Tamarind
Tanguile

Tindalo
Tobaeco
Tomato
Tugui

Ubi

Upo

White lauan
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Averrhoa bilimbi Linn.

Sesbania grandiflore (Linn.,) Pers.
Bewnincasa hispide (Thumb.) Gogn.
Lactuce sativa Linn,

Diospyrus discolor Wild.

Agave eantala Roxb.

Coringa oleifera Linn,

Mangifera indica Linn.

Vitex parviflora Juss.

Phaeseolus aureus Roxb.

Brassica dntegrifolia (West) Schulz
Artocarpus heterophyllus Lam.
Pterocarpus indicus Willd.

Alliwm eepa Linn,

Citrus aurantium Linn.

Carica papaya Linn.

Phaseolus lunatus Linn.

Luffa eylindrice (Linn.) M. Roem.
Arachis hypogaea Linn,

Brassica chinensis Linn.

Ananas comosus (Linn.) Merr.
Citrus maxime (Burm.) Merr.
Raphanus sativus Linn,

Oryza sative Linn,

Sandoricum koetjape (Burm.F.) Merr.
Pachyrrhizus erosus (Linn.) TUrh.
Spondias purpurea Linn,

Vigna sesquipedalis Fruw.
Cucurbita, maxime Duchesne
Saccharum officinarwm  Linn.
I'pomoea  batatas Linn.
Saeceharum spontanewm Linn.
Tamarindus indicus Linn,

Shorea polysperma (Blanco) Merr.

Pahudia rhomboides (Blaneo) Prain.
Nicotiane tabacum Linn.
Lycopersicum esculentum Mill,
Dioscoreq esculenta (Lour.) Burkill.
Dioscorea alata Linn,
Lagenaria leucantha (Duch.) Rushy
Pentacme contorta (Vid.) Merr. &
Rolfe

Oxalidaceae
Leguminosae
Cucurbitaceae
Compositae
Ebernaceae
Amaryllidaceae -
Moringaceae
Anacardiaceae
Verbenaceae
Leguminosae
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