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HOW TO USE THE SOIL SURVEY REPORT

S0IL SURVEYS provide basie data for the formulation of land-
use programs. This report and the accompanying map present
information both general and specific about the soils, the crops,
and the agriculture of the area surveyed. The individual reader
may be interested in the whole report or only in some particular
part thereof. Ordinarily he will be able to obtain the informa-
tion he needs without reading the whole report. Prepared for
both general and detailed use, the report is designed to meet
‘the needs of a wide variety -of readers under three general
groups: (1) Those interested in the area as a whole; (2) those
Interested in specific parts of it; and (8) students and teachers g
of soil science and related agricultural subjects. An attempt e
has been made to meet the needs of all three groups by making |
the report comprehensive for purposes of reference. /
Readers interested in the area as @ whole include those con-
~cerned with general land-use planning—the placement and dev-
slopment of highways, power lines, urban sites, industries, com-
‘munity cooperatives, resettlement projects, and areas for forest
and wildlife management and for recreation. The following
sections are intended for such users: (1) Description of the Area, o
in which physiography, relief, drainage, vegetation, climate, i
water supply, history, population, industries, transportation, : i
markets, and cultural developments are discussed; (2) Agri-
culture, in which a brief history of farming is given with a
description of the present agriculture; (3) Productivity ratings,
hich are discussed and presented the productivity of the dif-
t 8oils; (4) Land Use and Soil Management and Chemical
mcterlstlcs of the Soils, in which the present uses of the
g are described, their management requirements discussed
| suggestions made for improvement; and (5) Water Con-
the Land, in which problems pertalnmg to drainage
eon&rol of runofl’ are treated.

mﬁa areas, such as a partw-




SOIL SURVEY OF ILOCOS SUR PROVINCE, PHILIPPINES

By JuaN A. MARIANO, IsIDORO A. ROMERO, and JORGE A, TINGZON
© Soil Technologists

. [Area inspected by DoMiNADOR Z. Roseri, Chief, Division of Soil
Conservation Surveys, Bureau of Soil Conservation]

SUMMARY

Ilocos Sur Province is in the central part of the Ilocos region
~in the northwestern part of Luzon. ' Vigan, the capital of the
* province, is 211 air miles (408 kilometers by road) north of

Manila. The total land area is 268,540 hectares or approxi-
‘mately 2,685.4 square kilometers. The population in 1938 was
270,597 and 276,278 in 1948, '- : :
- The predominant relief is hilly and mountainous, although
it ranges from mnearly level to mountainous. The elevation
ranges from a few meters above sea level to 2,352 meters. The
narrow coastal plain is of recent alluvium; the hills are sedi-
" mentaries, mostly shales and sandstones; and the mountains are
of igneous rocks, generally andesites, ¥l
. The province is generally well drained by many rivers, the
i&hree largest of which are the Abra, Amburayan and Ghico
- Rivers, Most of the bottom lands are subject t6 floods which
Hometimes become destructive. i

The coastal plain is all cultivated to lowland rice as the main

Grop and corn, sugar cane, sweet potatoes, tobacco, mongo,
' uts, and vegetables as secondary crops. The hills and up-
nd areas are under second-growth forest and grassland, while

@ mountains are mostly under second-growth forest and partly

inder primary forest.

‘The province was created in 1818 from the old provines of

. Bome of the oldest towns in the Philippines are in the
ince, such as. Vigan, Santa, Narvacan, Bantay, Gandon, and
. Civil go ‘ ‘established in 1901. The popu-
B ] ” % Q
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Soil Survey of Tlocos Sdr Province

Transportation within the province and with other provinces
is adequate with the exception of the interior towns in the hilly

and mountainous areas on the eastern part. There are five

ports for small vessels—at Salomague, Pandan, Solvec in Nar-
vacan, San Esteban, and Santiago. Churches and schools are
loeated in the towns and other convenient places in the barrios.

Agriculture is the major industry of the people. Lowland
rice is the principal crop. Corn, tobacco, sugar cane, and sweet
potatoes are the more important secondary crops. Due to the
small area of arable lands other industries are well developed.
Among the more important ones are weaving, salt making,

wooden furniture manufacture, leather goods manufacture (sad-.  .

dles, harness, slippers, and shoes), and cigar making.

Ilocos Sur is under the first type of rainfall, i.e., a distinct

dry and wet season: dry in winter and spring and wet in sum-
mer and autumn. Generally the rainy season commences at the
middle of May and ends in November. The mean annual rain-
fall at Vigan, the capital, is 2,866.2 millimeters. The province
is one of the typhoon-swept regions of the Philippines.
The soils of the province were ‘classified into three main
. groups, depending upon their topographic position, namely, soils
of the plain, soils of the intermediate uplands, and soils of the
mountains. The soils of the plain are represented by the Bantog

clay loam, San Manuel silt loam, Umifigan sandy loam and two |

miscellaneous land types, the beach sand and riverwash. The

soils of the intermediate uplands are the Bauang clay loam, r

Bantay loam, and Cervantes loam. Those of the mountain soils
are represented by two miscellaneous land types, the mountain
doils, undifferentiated and rough stony land. '

The Bantog clay loam and San Manuel gilt loam are the most
important agricultural soils of the province. Both are used

mainly for the growing of lowland rice, the primary crop of

the province. The soils of the intermediate upland are of minor

importance for agricultural purposes because of their unfavor-

able topography. The mountain soils are suited for forestry
purposes.

The chemical analyses of the soils of Ilocos Sur Province
indicate that generally they are low in nitrogen, phosphorus, and
potassium. The use of commercial fertilizers and the adoption

of suitable soil-conservation practlces 13 necessar;& if their

" preSﬂnt prqductlvity is to be

it o

- Description of the Area : ikl

The San Manuel silt loam needs complete fertilizer relatively
. high in phosphorus and the same is true of the Bantog clay
loam with still higher phosphorus’ requirements. The Umifigan
sandy loam, on the other hand, is quite deficient in nitrogen,
hence ammonium sulfate or ammo-phos (fertilizers) should
' be applied at the rate of 150 to 200 kilograms per hectare for

. rice. The organie matter content of the soil should be increased

‘, in order to raise its fertility. _
The Bauang clay loam, Bantay loam, and Cervantes loam are

- not considered important agricultural soils, If possible, these

#oils should be utilized for pasture, forestry or wildlife refuge.
' If they have to be cultivated to seasonal crops, powever the
adoption of erosion control measures is 1mperat1ve

GENERAL DESCRIPTION OF THE AREA

 Location and extent.—Ilocos Sur Province occupies the central
‘part of the Ilocos region in Northwestern Luzon. It is bounded
on the north by Ilocos Norte Province; on the east by Abra and
,’the Mountain Province; on the south by La Union Province:
and on the west by the China Sea. Vigan, the capital, is 400 {
kilometers by road north from Manila and 128 kilometers from

~ Ban Fernando, La Union. It has a total area of 2,685.40 square

- kilometers, or 268,540 hectares.
Physiography, relief, and drainage—Ilocos Sur comprises the
middle portion of a distinet physiographic unit known as the
llocos Coast strip, which extends along the western side of
‘Luzon (9).! It is very irregular with the widest poltion
hardly exceeding 20 kilometers.
The province is relatively uneven in physical features. Thga
lief ranges from level to hilly and mountainous, = The narrow
astal plain is level to undulating with several low hills seat-
ad at random all throughout the entire length of the province.
The eastern portiom, which borders Abra and the Mountain
vinee, is hilly to mountainous. The highest mountains in
s province are the peaks of the Malaya Range southwest of
own of Cervantes, the two highest peaks of which are the
'a Mountaing (2862 meters high) and Mt. Libo (1771
v, i j
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Description of the Area _ 3

older sediments. The eastern boundary of the plain is an escarp-
ment which has been caused partly by a fault and partly is the
vdge of andesitic extrusives (2). The hills and low mountains
- are gently folded sandstones and shales. :
In general, the province drains to the west. Because of the

‘narrowness of the plain and the nearness of the mountains
and hills to the sea, the rivers and streams are generally short
- and rapid with few or no meanders. Most of the bottom lands
are subject to annual floods, and due to the high velocity of the
gtreams they are usually destructive. The Abra River, which
rises from the slopes of Mt. Data in the Mountain Province,
tlebouches onto the plain near the town of Santa, south of Vigan.
Some of the larger rivers in the province are the Chico, a branch
of the Amburayan River, Buaya River near the town of Santa
Cruz, the Candon, Sta. Maria, Narvacan, Parsua, Cabugao, and
Sinait Rivers. None of these is navigable except the Abra
River, where raft and dugouts could be used as far inland as
Bangued, the capital of Abra Province.
" Water supply.—Municipal water supply systems for drinking
and domestic use are few and the most common sources of water
used by the greater number of people are native shallow-dug
wellg, especially around lowland villages, and a few perennial
- #treams and springs. Surface water is abundant in most
places. during the rainy reason, but water nearly everywhere
abt this period is turbid and polluted. Almost all, if not all,
“surface and shallow ground waters are unsafe and require
treatment for potability. When the dry season sets in, some
of the streams are dried up and the water level of the wells
become low. Municipal water supply systems exist in the
provineial capital, Vigan, and in the towns of Cabugao, Sta.
_’S,talina, Bantay, Santa, Narvacan, and Cervantes. The number
of population served varies from 800 in Cervantes to 19,000 in-:
Vigan. In some of the towns drilled wells are some of the
#ources available. .
- Vegetation.—Originally the greater part of Ilocos Sur was
ar primary forest, but the usual practice of caingin agri-
Iture has led to the supplanting of a large portion of the ared
' aland The area of the different

ol At
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TABLE 1-.—é’lass§ﬁcwtfon of th_,é soil. cover of Tocos :Sur.l." :

Area in

 Kind of Iand hetiaiad Per cent

296
Non-commereial forest. i ... . . . .
Cultivated and openiland _ .. .. 0. 1l {
Hrogh andsalt marsh and swamgr. L U0L G TR T LI R G L S

| 268,540

1Dzatta. obtained from Y’earbook of Phlhppme Statlstlcs, 1946, Bureat
of Printing, Manila. (1947)

The mountainous southeastern portion is under primary for-
ests; the hills and foothills along the eastern part are under
either secondary forest or grassland; and the plain portion
is under cultivated crops. There are no swamps or marshes.

The primary forest consists of several groups of trees with
many big trees successfully towering over smaller ones. The
forest canopy shuts out sunlight almost entirely. Undergrowth

15 usually dense with plenty of chmbmg and chngmg vines,
creepers and some eplphytes.
of vegetation are: ;

Some of ‘the spemes in this type

‘Scientific name Common name

Anisoptera thurifera (Blanco) Blume, ...l Palosapis
Artocarpus cumingiang Trec. Ubien
Dipterocarpus  grandiflorus Blanco Apitong
Pahudia rhomboidea (Blanco) Prain. i e T
Pentacme contorta (Vidal). Merr & Rolfe ............ ALl S White lauan |
Shorea guiso, (Blanco) Bl rae e i e Sl G Dsels ]
worea. polyspermae (Blanco) Merr, ... ... L Tangile
Rlrictin sutvation i (Vidaln  Mems RGN Guie il ‘Dungon
1 parmﬂom Juss. e T .. Molave

thills, consist of relatlvely short-lived, mostly soft-woeoded
, Young forests are composed of dense growth of scrubby
shrubs, and vines. Such thickets are common at the edges
: pnmary Tforests. In some places there is an intergrowth

35"« secondary forests which usually cover the hills and

v, tough, chmblng bamboo which makes such forestsp

MARIANG ET AL.: SoiL SURVEY or ILOCOS SUR ProyiNcm

Fig. 1. The largest part of llocos Sur is under grassland. Note
undulating to rolling topography.




'e‘mely déﬁée. The cleared hllly area ave moderately dens
’owmg are a few ‘
.On' gl e

C‘nnm'nom name

idesma ghmesembzlla Gaertn i
busa - sgnnow Roxb. gL

cidia sepmm (Jacq) Steud
AETUT glauca (Linn, ) Benth
aranga, tomamus var

Grassla ds eceupy the largest area in the provmce. They
bmprise ,urnelél-over and abandoned areas commonly known as
gonales where the coarse grass, cogon, predominates. It forms
s mantle that burns readily ‘when dry. The oTass grows
apidly after having been burned off. Due to the yearly
ng of the grasslands secondary forests could not 1nvade
pand. -
anization amd popumtwfn __The two provmces of Ilocos !
nd Tlocos Norte were created in 1818 from the old province Al
e Ilocos which included all of the Ilocos and part of the
ntain country Included in the newly created provmce was |
northern part of what is now La Union as far as the town of
and approxxmates what is now Abra Province. But these ;
grn and eastern portlons ‘were separated later ‘

' among Wh1ch are Vlgan Santa, Narvacan, Bantay,
d Sinait. The population has steadily increased as’
us figures for different years as follows: in 1908,

n 1918 217 410; m 1938 271 532 and in 1948

hlngnre s so o LRI a s aaly s S R R e T e e e
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Bolos and knives are manufactured in Santa; bricks are made
Hto. Domingo and earthen stoves in Cabugao. Stone mortars
exported from San Esteban. Salt ‘is extracted from sea
er along the shore and sold in the interior towns of the
vince and algo in Ilocos Norte. Small trading or bharter
tem is also resorted to by some of the people, During the dry
gon one often sees along the roads caravans of traders with
jconuts, pottery, furniture, salt or other goods bound for the
ljoining province of Ilocos Norte. These traders almost in-
lably barter their goods or wares with rice or palay. Blan-
, towels, and cotton cloths are woven in several towns of
e province. Fishing is not an important industry in any of
he towns. B ;

geveral passenger busses and freight trucks and several small
operators as well serve as arteries for travel and commerce 1
from' Vigan to the different towns and to the neighboring
provinces and Manila. A few among them are the Sambrano
Transportation Company, Roxas Express Company, and the |
Northern Luzon Transportation «Company. A small portion |
of the trade between Ilocos Sur and other provinces and
Manila is promoted through the medium of motor vessels
and sailboats. . The few ports of call are at Salomague, Pandan,
Solveec in Narvacan, San Hsteban, and Santiago. The boats |
‘calling at these ports usually come from Manila, Dagupan,
Aparri, Currimao, and Gabu in Laoag. 1

Dagupan in Pangasinan Province, Manila, San Fernando in @
La Union Province, and Laoag in Ilocos Norte are the most |
common markets for exports of the province, such as maguey,
furniture, native cigars, slippers, coconuts, and salt.

Cultural development and improvement.—The Bureau of Edu- |
cation operates primary and elementary schools, a public high |
school in Vigan with branches in Candon and Narvacan and a
provincial trade school in Vigan. Besides these public schools
there are private high schools in Magsingal, Vigan, Narvacan, :
and Tagudin. Two private colleges, the St. Williams College and
Colegio de Immaculada Concepcion, both located in Vigan, are |
junior colleges. Every town has a Roman Catholic church and |
a few Protestant churches in some of the towns. :

The health and welfare of the inhabitants are taken care
of by the Bureau of Health which operates a provincial hos-
pital in Vigan and public dispensaries, puericulture centers |
and charity clinics in almost all the towns of the province. In |
addition to thege there are dentists, teacher nurses, and doctors
employed by the government to look after the health of the
pupils, students, and teachers. There are several prwate prac-
titioners besides. ' {

Industries.—Agriculture is the major industry in Ilocos Sur. |
‘Due to the 1nsufﬁ<31ency of arable land to support the densei
populatmn home industries are well developed. Wooden fur-
niture such as beds, tables, and chairs, and carved images
make the town of San Vicente famous. Tables, dressing ca-
binets, and chairs are manufactured in Vigan. Saddles, har- #
nesses, slippers, shoes, and ornamental articles of gold and
silver are made in Bantay; cigars are exported,« usually to
Dagupan, from Sta. Catalina; pottery is well developed in Vigan,

op
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CLIMATE *

" The climate of Ilocos Sur Province is characterized by two
tistinct seasons: a wet season from May to October and a dry
jon from November to April.
he normal monthly temperature during the year varies
in a narrow range from 25.4°C, in January to 28.°C, in
at Vigan. The normal annual temperature, however, is
(). When compared with the other provinces in the western
rt of Luzon, the normal annual temperature at Vigan is a
tle lower than that of Laoag, which is 27.2°C. or that of San
rnando, La Union which is 27.1°C. The mean of the maxi-
im temperatures recorded from 1903 to 1918 at Vigan is
B°C. and the mean of the minimum temperatures for the
me period is 17.6°C. Such extremes of temperature are in-
uent, however, occuring only at intervals of ten or fifteen
5-‘
oeos Sur belongs to the first type of rainfall distribution.
of a normal annual rainfall of 2,451.5 mm., 2,366.2 mm. or
or cent falls during the wet season from May to October. :
ng the sixth-month dry season from November to April &
86,8 mm. or 4 per cent of the annual rainfall falls, and
ge number of rainy days during the period is 8.4 days
t 89.4 days for the wet season, lee other pmvmces
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In November, which is the heoding period and most critical |

i j b 5 Il Sur.
period in the life of the regular rice crop, the rainfall is som e

g o O T st e o (s St bl st sl b S i

1

TanLe 8—Mean monthly extreme cmd normal tempefmture for Viganm,

times insufficient to mature the crop and as a result in such
years the crop is cut for livestock feed. Few secondary crops
are grown during the dry season, the most common of which |

l Maximum

are corn, tobacco, sweet potatoes, mungo, peanuts, onions and |
vegetables siich as tomatoes, eggplants, and beans. Such crops '
are usually planted during October to December, when there is ¢
still enough moisture in the soil thus giving the crops enough
time to mature before the onset of the peak of the dry season. | !
The farmers usually resort to manufacture and trade durino I e T e
the dry season when there is llttle or nothing to do on the S mbor .. e LHC
farm,

o Average' | Minimum
Month temper- temper- temper-
avure ature ature

°C °C 506
82.7 25.4 18.5
2.9 25.6 18.6
84.2 26.9 19.8
84.9 28.1 22.0
______ 30.2 28.6 22.5
34.3 28.1 2252
33.3 27.2 22.1
32.7 26.8 22.1
______________________________ 32.8 27.0 22.6
84.0 27.2 21.9

_______________________________ 34.4 26.9 20.6

32.9 26.1 19.5
RO EH]y average . oloL 0 oo i or O e 88.7 27.0 21,0

The soil as well as the ohmate s especmlly adapted to. the
growth of maguey, a fiber crop, which formerly constituted |
the principal export. The growing of indigo was once a thrwmg

. industry but it is now non-existent because of the manufactme
of eheap dyes which are imported into the Philippines.

The relative humidity is usually high with the highest of |
85.3 per cent in August and the lowest of 71.4 per cent ind
February. The provinee of Ilocos Sur is one of the typhoon
swept regions of the Philippines, and sometimes the damage i
great on the crops. j ‘ _

Table 2 shows the mean monthly and annual rainfall and
average monthly and annual number of ramy days of four towns 1
of Tlocos Sur Province, '

AGRICULTURE

f
TABLE 2 —Menn monthiu and mmuol rainfall and average monthly and |
annual number of rainy doys of fowr towns of Iocos Sur Provinee *

2 Data obtained from Census of the ?_l'li_1 I

il

% Data obtained from Census of the Philippines, 1918,

riculture has been and still is the chief industry of the
le. It furnishes nearly all of the food of the people and
d for livestock. The intensive development of agriculture
n, however, toward the first half of the nineteenth century
the planting of cotton, tobacco, and indigo was greatly
ouraged. Much of the indigo was exported to other provineces
0 high prices that many of the people became prosperous,
importation of cheaper dyes from Germany however, later
od the development of this once flourishing industry.

he people have to depend a great deal on diversified farmlng
means of livelihood because of the limited agricultural area.
prineipal crops are rice, corn, cotton, maguey, tobacco, and
cane. Various kinds of vegetables and fruit trees beans,

Tagudin Gandon | ' Wigan | Sinait potatoes, peanuts, yam beans, and onions constitute the
‘Month Rainfall (umber | painfa Nymber | Rainfall (NUmbor | Raintan Nf“m?er ! ﬂﬁl’.’ﬂ' crops. In 1948, th? province had under cultivation
A o ) S e e e B 068,12 hectares, or 11.97 per cent of the total area of the
i o : ; ; in, are shown
Jmary _________ B T e i The areas planted to the ten leading crops sh
e Rl Sl pall L s e e
qLs v, 13.8 1.6 18.6 1.8 12.6 * palay, is grown throughout the province, but the
e R e e of the supply is produced in the coastal towns
248, “ 4 L ‘ " v f 0 3 B 1 a I 1 4
588.9 19.8 705.5 20.6 718.4 215 664.7 ] P s - ;
b96.1 19.8 2001 20.7 764.3 21.6 615.8 ]
266.1 12.8 380.4 16.3 437.5 7.2 228.4
1231 8.0 169.2 il 158.1 8.5 107.9
November_ 46.1 4.2 B1ia 4.0 L B ) 36.4
December .. 6:9‘ Jual it L 10.7 1.6 16.6
Total .1 2,135.4 | 96,6 | 2,682.6 | 102.0 | 2,789.8 | 105.7 | 2,298, 5




CLIMATIC ELEMENTS

FIRST TYPE (MEAN)

AN, | FEB.

MAR.| APR.| MAY | JUNE| JULY| AUG.| SEPT.| OCT.| NOV.

RAINFALL (mm)

/ ™~

o
o

4

TN

~-LEGEND-

—~— mean for Vigan, 1. Sur

—— mean for the Ph't_'lippinés

©
@ S

RELATIVE HUMIDITY (%)

CLOUDINESS (0-10)

Agmcultwe ‘ o o ey

Ly 4 —A'rea plcmted totml productwn, cwemge production per hectwre,
and value of produce of the leading crops grown in Iloces Sur.®

Area. planted e Average,
in hectares | Total production production per
hectare

26,995.87 406,005 cavans b__ 15,0 cavans
60,671 cavans °. . 11.45 cavang
48,486 tons 4 ... 21.06 tong’ - *

1,865, 875 kilos 1,086.00 kilos -

.&71 820 kilos 31515 kilog -
694,712 kilos 949.94 kilos
454,384 nuts 602,00 nuts

& Data obtained 'from Summary Report on the 1948 Census of Agriculture 1948, Burean

;rlntmg Manila. (1852)

Orne cavan of palay weighs 44 kilos. M -.

¥ (ne cavan of shelled corn weighs 58.5 kilos. ! k& ! i
"]‘uns of sugar: one ton weighs 1,000 kilos. Figure was furnished by the Elizalde
igir Central at Candon, Ilocos Sur, o i

rtuna, Guinangang, and Khao-Bai-Sri. The yields range

om 25 to 45 cavans of palay per hectare. The local varieties

monly grown are Capigued, Namluan, Binerong, Mestizo,

d Viray, with yields ranging from 28.5 to 44 cavans per :
eotare. Most of these local varieties are bearded.

Beveral communal irrigation systems exist irrigating around

06 hectares. The Tagudin Irrigation System, Whlch is gov-

Srnment-owned and operated, irrigates about 900 hectares.
T'he palagad system, or the growing of rice during the dry i

son, is practiced in Tagudin where irrigation water is
villable during the dry season. The palagad rice varieties
monly planted are Guinangang, Malapay, Pinas, Gonogong,
Bontayog. The average yields range from 20.5 to 35 cavans
hectare. This crop is usually planted in Fébruary and
larch after the harvest of the first crop. =
Upland rvice is grown in the rolling and eIevated areas, in
nging, The varieties commonly grown are Salgorot Tui,
Fabian, Macaraniag, and Malapay, and the yield ranges
11 to 24 cavans per hectare. The towns leading in the
‘dtactiqn of this erop are Suyo, Sta. Catalina, Sta. Cniz, San

The varietxen are mostly bearded
ce are stored in




' Luecia, and Sta. Cruz.

commercial purposes.

- Soil Survey of Ilocos Sur Province

people.

as in upland areas. Usually two crops are grown in a year.

In 1948, the area devoted to the crop was 5,299.61 hectares,
yielding 60,671 cavans. The rainy season crop is harvested as
grain, but the greater part of the dry season crop is usually
fed to livestock. This latter erop is planted close together and
cut at the flowering stage for soilage. The towns leading in
the production of corn are Sta. Cruz, Narvacan, Tagudm Sta. ]

Maria, and Lapog.

Sugar cane is the third most important erop of the province
from the standpoint of area planted and second to rice in
In 1948, the area planted to the crop was
2,303.02 hectares. Most of the farmers grow sugar cane which 1

wvalue of produce.

they mill with the native wooden crushers. The Elizalde Sugar

‘Central at Candon, the only one of its kind in the province,

mills eanes for planters in the towns of Santiago, Candon, Sta.

cane. The centrifugal sugar produced by the central is all

exported. The panocha and molasses, which are made locally, |
are often bartered with palay in the neighboring province of
The most common varieties planted are the |
POJ 2878 and PSA 14. Fertilization is practically unknown, ]

Ilocos Norte.

hence the yield per hectare is very low.

- Sweet, potato, or camote, grows best on the San Manuel s1lt b
Joam. In the lowland areas the crop is usually planted as a ]
secondary crop after the regular rice crop is harvested. The 1
towns that produce the greater part of the crop, however, are
the upland tovns of Cervantes, Suyo, Sugpon, and Sigay. In ]
those places, it makes up an important supplement to the food
of the people due to the insufficiency of the rice supply. The: .
varieties planted are Inube and some local varieties named

Borsosanna, Carodicod, and Cadaoyan.

v Tobacco is a crop that is commonly grown in home gardens

for home consumption, but is also planted in the fields for
- It usually follows the rice crop and is
commonly planted on the San Manuel silt loam and partly on the
Bantog clay loam. The towns of Cabugao, Sinait, Sta. Cruz, )
A large por-

tion of the crop is sold in the towns of Sta. Catahna and San ]
: Vlcente where it is manufactured into cigars i 3

and Lapog are the largest producers of tobacco.

Maguey is the most 1mportant fiber cro
xnce It is. su1tab1y grown o

A

C'orn is second to rice in imp_ortance'as the staple crop of the
It is grown throughout the province in lowland as well 1

It has a daily capacity of 300 tons of

b

MARIANO ET
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Fig. 1.

Sugar cane is the third most impertant crop of the province.
The towns of Santiago, Candon, Sta. Lucia, and Sta. Cruz
are the large producers of the crop.

nifan, 1t has a 'ﬁaﬂg GApAsity
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Hauang and Bantay series. The fiber is made into ropes and
I provides a home industry for ‘the people during the dry season
iller the yearly rice harvest. The ropes are usually sent to
Pangasinan and Manila., In 1939, the area planted to the crop

s 731.32 hectares, yielding 694,712 kilos of fiber valued at

437 pesos. The five towns leading in the production of the |
ber are Magsingal, Sinait, Sto. Domingo, Narvacan, and San
iiteban.

Coconuts are grown along the coastal towns, but the greatest

umber is' found in the towns of Candon, Sta. Cruz, Sta, Lucia,, .

in Esteban, and Santiago in the order named. The greater.
brtion of the nuts is sent to Ilocos Norte and the rest is for :
Oine consumption.

he vegetable crops of the province 1ncIude egoplants, ra-

ihes, cabbage, squash, upo, patola, ampalaya, kondol,, and
matoes. They are mostly grown in home gardens, but when.

ices are high field plantings are also made;

The principal root raised in the province are cassava,'

, tugui, ubi, arrowroot, potato, and ginger. The total area

ted to these crops in 1939 was only 98.59 hectares, with a

tal value of produce of 19,242 pesos.

J_ he important fruit trees grown in the province are bread-‘

uit, jackfruit, bananas, mangoes, chico, oranges, . pummelo,

a, soursop, atis, santol, avocado, caimito, and pineapple.

se and cacao and a few other fruit trees are grown on a

inll scale.

' AGRICULTURAL PRACTICES

ghout Ilocos Sur Province the farmers still practice the
les-old method of farming wherein the native plow and
are the pr1nc1pa1 implements of tillage and the carabao,
gource of “power”. The use of farm machinery and
ial fertilizers is practically unknown, Because of these
other reasons the production in the different crops
surely dxmmuhmg year after year, The farmers,
10W of decreasin roductuu

N ,ﬂ
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‘planting of soil-building crops like indigo. < After the 1egular joultry are raised .both on the farms*and in backyards, the
‘vice crop, which is harvested from November to January,! irgest producers being the towns growing the most corn or
secondary crops such as corn, sweet potatoes, peanuts, beans,? ilay.

‘tobacco, cotton and vegetables are planted. Indigo, a legumez' The livestock and poultry  population of Ilocos Sur in 1939

is commonly planted in between rows of corn, beans or tobacco 1 A gwen in table 5. Like other provinces, the livestock industry
and plowed under before the rainy season sets in. In lieu of{;' il the province suﬁered much durmg the Japanese occupation.
“commercial fertilizers the farmers apply carabao and’ cow

“manures during the dry season. : i AnLe 65.—Kinds, numbe'r, cmd value of lwestoc]a and poultry in Ilocos

- All the farmers in the province use the dry seedbed for their ' | Sur Province in 1948}
seedlmgs of lowland rise in contrast with the ordinary wet i ' '
seedbed commonly used in other regions of ‘the Phxhppmes.
The seeds are sown in hills close together, usua]ly four to ﬁve
mches apart each way. i

' The planting of rice in padches in the lowland areas has
mcldentally reduced soil erosion to the minimum. Irrlgatlon‘
of the rice‘crop is practiced wherever water is available, and
this has resulted in the formation of several communal irrig-
ation systems. The lone government-owned irrigation system’ i : FARM TENURE

Kind of livestock and poultry

___________________________________________________________________

* Data from Census of the Philippines; 1948, Agriculture,

" at Tagudin irrigates around 900 hectares. This system is also’ 4

used to irrigate the palugad rice grown in this municipality.- “Around 16 per cent of the area of the province is in farm

In the upland and hilly areas where the lands have been‘ ind. In 1948, according to the Philippine census, there were

denuded of their forest cover, the use of soil-conserving practlces : 80,682 farms in the province. Of the total number of farms,

is imperative if the soils are to be saved from further erosion. 1, or 36 per cent, were less than 1 hectare in size, and

Partly to remedy this ill, the government operates the Caniao 8,629, or 60 per cent, were from 1 hectare to less than 5
Forestry Station for the purpose of veforesting the once for- fttares, making a total of 25,020 farms, or 96 per cent, which

ested hills of the province. : e @ less than b hectares in size. The average size of the farms

; ;' 1.63 hectares. The average farmer has to diversify and

LIVESTOCK AND LIVESTOCK PRODUCTS 1 lensively cultivate his Jand in order to eke out a living.
; The livestock mdustry is not well developed due to the hmlbed “, 1940, 34.4 per cent of all the farms were operated by
‘drea of pasture land and the little amount of livestock feed and! 85 81.7 per cent by part owners; 26.7 per cent by share-

nants ; 0.03 per cent by share-cash tenants; and 0.08 per cent by
a‘benant: Most of the rentals are on a share-crop basis,
¢h is usually one-half of the total yield.

forage crops grown. The long dry season limits the plantmg
of secondary crops- which could be used to feed poultry and
hogs raised on a large scale, Carabaos, cattle, and horses. are

the most important animals raised. The carabao is the chmf 16 investment on the average farm consists ordinarily of
" work animal on the farm and is often a good source of milk. S _.1mplamenta, such as plows, harrows, carts, and sleds and
Most of the farmers have bulls (cattle) which they usually‘ e work animals like carabaos or bulls, No farm machinery
use for pulling carts when they travel to neighboring towns ¥ §e DEOVLY The plow commonly Uﬂed is the old-

or provinces to trade. The horses are used mostly for pulling
‘the - native calesas or caretelas used in transportation both
within and outside of the province. Many goats are raised
in comparison with the number of other lives,t:éek.:’ Hogs and
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TABLE 6.—Nwmber and valwe of farm equipment and wo'rk animals. : lllures are taken into consideration, antl the relationship of
. in Ilocos: Surt : goil and the vegetation and other environmental features
' 8te studied.

Number Valuein

sy s pesos . "On the basis of both external and internal characteristics, the
3 ' 80ils are grouped into classification units of which the three
A e i T T e e 33321 o blncipal ones are (1) soil series, (2) soil type, and (3) phase.

Vlien two or more of these principal mapping units are in
Siiell intimate or mixed pattern that they cannot be clearly shown

18,5 3
32, 831 ° 1,085,073

ameen s une e G QL o, they are franpod SR Rl (D) comples

I LR e ot (et i bioas of land that have no true soil such as river beds, coastal -

The greater number of farms in the province are rice farms lies, or bare rocky mountainsides ave called (5) miscellaneons
but other typés of farms also exist. Of the 25,882 farms, ‘types. Areas that are inaccessible like mountains and great
21,587, or 83.4 per cent, are rice farms; 826, or 3.1 per cen, 08t lands and whose classification is of no agricultural im-

lorlance for the present are classified as (6) undifferentiated
0118,
A series is a group of soils that have the same genetic horizons,
lar important morphological characteristics and having si-
r parent material. It comprises soils having essentially
#ame general color, structure, consistency, range of relief,
Bilural drainage condition and other important external and
; urnal characteristics. In the establishment of a series, a geo-
SOIL SURVEY METHODS AND DEFINITIONS ' graphic name is selected, usually that of the locality where the
Soil survey 1s an. 1nst1tut10n devoted to- the study of soil in 801l was first identified. For example, the Bantay series was
its natural habitat. It consists primarily of (1) the deter= itst found and classified in the vicinity of Bantay, a municipality

are corn farms; 434, or 1.7 per cent are sugar cane farms;
338, or 1.3 per cent are coconut farms; 160, or 0.6 per cent
are root crop farms, and the rest are fruit, tobacco, vegetable
and other types of farms. In the above classification, a farm
ig classified under a certain type if the area planted to the cro
was equal to 50 per cent or more of the cultivated land of
the farm. -

mination of the morphological characteristics of soils, (2) group- ] aeir Vigan, Ilocos Sur Province,

_ing and classifying them into individual units according to A 50il series has one or more soil types, defined according to
their characteristies, (8) their delineation on the map, and (4) lexture of the upper part of the soil, or the surface soil.
the description of their characteristics in reference to the growth e clags name sand, loamy sand, sandy loam, silt loam, siity

of plants and their relationship to agriculture and other activities loam, clay loam, or clay is added to the series name to give
of man. ' complete name of the soil. For example, Bantay loam is

The soils, their landscape and underlying formations are ex= : | type of the Bantay series. The soil type therefore has
amined systematically in as many locations as possible. Boring§ #ame general characteristics as the soil series except for
with the soil auger arc made, test pits are dug, and exposures loxture of the surface soil. The soil type is the principal
such as those found in roads and railroad cuts are studied, it ol mapping. Because of its certain specific characteristics

Each excavation, road or railroad cut exposes a series of layers usually the unit to which agronomic data are definitely
or horizons called collectively the soil profile. These horizong S
of the profile as well as the parent material beneath this profil@ pig,alg of a goil 1;. o i8 a vg,riation within the type, dlﬂ_’grlng
are studied in detail and the color, structure, porosity, consists bl y :

- ency, texture, and content of organic matter, roots, gravel and
stones are noted carefully. The reaction of the soil and It
contents of lime and salts are determined b :
dramage, both external and internal,

features: uchaar of of ¢
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accelerated erosion may preseht different fertilizer requiremen Fom gently undulatmg to rugged, irregular and accentuated
and other cultural management from the real soil type. A phase ] Mlief, The harder rocks such as the diorites, andesites, and
of a type due mainly to degree of slope and amount of gravel and. Sne other voleanic rocks are responsible for the mountains,
stones on the surface soil are usually segregated on the map,’ W the softer rocks such as the shale and sandstones give rise
if the area can be delineated. ; 5 {he more gentle formations of the hills and foothills.
A soil complex is a soil association composed of such 1nt1mate The fine material brought down from the higher lands into
mixture of series, types, or phases that cannot be mdzcatedi o lower areas by the streams and deposited along their courses
scparately upon a map. This is mapped as a unit and called’ o developed into the mellow, friable and fertile soils along
a complex. If in an area there are several series, such as ho rivers and the clayey, deep lowland rice soils of the plam
Sara, Sta. Rita, Alimodian and others that are mixed togethe d valley..
the two dominant series must bear the name of the comple 'l‘he steeper slopes of the mountains consequently result in
as Sara-Sta, Rita complex or Sara-Ahmondlan complex as the iinner soils; in places are outcrops of the underlying bedrock.
case may be. If there is only one dominant constituent, that fie more gentle slopes of the hills and foothills produce the
series or type bears the name of the complex as Sara complex seper soils of the Bauang and Bantay series.

or Alimodian complex. 1]0(305 Sur has three distinet topographic units, namely: (1)

Surface and subsoil samples for chemical and physical analys1a he coastal plain, (2) the intermediate uplands, and (3) the
are collected from each soil type or phase, the number being ! lountains. )
determined by the importance and extent of such soil types The soils of the plain are represented by the Bantog, San
or phases. Profile samples are also obtained for further mor— | lanuel, and Umifigan series and two miscellaneous land types, :
phological studies of important soil types. ‘ ¢ch sand and riverwash. There is ‘no marsh or swamp of

The soil survey party, usually composed of two or three soils‘ kind in the province. The soils of the intermediate uplands
men, maps the area and delineates the various soil types, phases, bio represented by the Bantay, Bauang, and Cervantes series,

complexes, and miscellaneous land types, All natural and ar 'I ile those of the mountains by two miscellaneous land types,
 tificial features found in the area are indicated on the . soil s mountain soils undifferentiated and rough stony land. ;
map. These are trails, roads, railroads, bridges, telephones and In the succeeding pages the soils of Ilocos Sur are described
telegraph lines; barrios, towns, and cities; rivers and lakes nd their agricultural relations arc discussed. Their distribu-
prominent mountains, and many othels. n and location are indicated on the accompanying soil map,
d their hectarage and proportionate extent are given in

10 11 y

hol 'f —Area, per cent and present use of the soil types in Iocos Swr i

SOILS AND CROPS '

A wide variety of metamorphic, dioritic and basic intrusive
and volcanic rocks underhe the mountains in the southeastern,
part of the provmce, while gently folded sandstones, conglo-
merate, and shale mainly underlie the hills and foothills along
 the entire length from north to south. In some of the hills -

Area Per

Typo of soil | (Hoctares) | cent Present use

i EEOON I S e O R e e R 8,028,856 | 1 No crop grown on it. May ba good for
limestone or gravels are sometimes interbedded with the shale SRSt Ll i e Ufgg?gﬁ"yﬁ"”l S
or sandstone, which are variable in thickness. Through the, "l 97706610 | 10.1 | Good erops of lowland rice, eorn, B

i i toed, tobieco, yambean, augnrcana. Mungo,
~action of weathering forces, both physical and chemical, the WSS : () 2hanign |1 04| Dislans tar Towand. Hon. Corm, tabceo,
exposed upper parts of the various rocks have broken down | ' ' nd e lnhz";-‘;:ﬂ“fnh ety L
into soft material which in turn has been -acted on by so11p, T3 )
forming forces and converted into soils differing in phys:cal
characteristics and chemical composition. »

Due to the varying degree of resistanc
formati ons to the forces (

n.‘
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SOILS OF THE PLAIN

The soils of the plain are derived from alluvial materia
brought down from the hills and mountains in the ‘eastern part
of the province, Like other plain soils, they constitute the most
productive soils in the province, hence they support the greater
part of the population. ‘ : |

All these soils manifest slight profile development; they are
usually poorly to moderately well drained and of medium to
heavy textures, ranging from fine sandy loam to light clay loam.
The color ranges from light brown, brown, grayish brown to
dark grayish brown. :_

The soils in this group belong to the Bantog, San Manuel,
and Umingan series. Small areas of beach sand and riverwash,
both of which are miscellaneous land types, are also included
in this group. These two miscellaneous land types are non-
agricultural.

4
d 2

San Manuel Servies

‘This series comprises the most extensive and one of the best
soils of the plain. The soils consist of light brown to light:
brownish gray surface soils 25 to 35 centimeters deep and brown
to grayish brown subsoils reaching a depth of 100 to 110 centi-
meters from the surface. The substratum is yellowish brown
to reddish brown fine to medium sand., ‘Generally, these soils
are well drained as they usually occur along rivers. They are
developed from allavial material washed down from the higher
areas underlain by both igneous and ‘sedimentary rocks. g

The San Manuel soils are considered to be good for lowland
rice and are highly valued by farmers. Most any, crop grows
on these soils so long as there is enough moisture, or otherwise,‘
provided with irrigation water. The areas covered by this
series are all under cultivation with lowland rice as the main
erop. ' ‘ i

These soils total 27,056 hectares, and only one type, San
Manuel silt loam, is mapped. T & 1

San Manuel silé loam.—Among the lowland soils of the prov-
ince, San Manuel silt loam is the most extensive and one of the -
most productive. ' _ ' |

The soil consist of light brown to grayish brow
soil and a light brown to brownish gray subsoil. The &
varies from yellowish brown to light reddish broy
loam to medium sand. ' '

n surface

MARIANO ET AL.:
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Fig. 1.

The San Manuel silt loam occupies extensive areas devoted to
lowland rice.
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The parent materlal is of recent alluvial depomtlon with the
gveral rivers being respons1ble for its accumulation. The
tries oceurs usually along rivers and streams, and some areas

ire subject to floods durmg the rainy season.

Most of the area covered by this type is planted to lowland

ice as the main crop, with corn, sweet potatoes, peanuts, yam-

pan, mungo, vegetables, and tobacco raised as secondary crops.

'The native vegetation in the uncultivated portions usually con-
st of bamboo clumps and moderately dense second-growth
brest along streams and rivers, and talahib and agifigai in’ some
laces.

Only one 5011 type, San Manuel silt loam, is mapped under this
ries.
A typical proﬁle of thls type shows the followmg character— :
bics :

i

of soil i '~ Characteristics .
(em.) y

0-35 Surface soil, pale brown to brown silt loam to silty clay loam.
: Coarse granular and brittle when dry but slightly plastic
when moist. Fields devoted to lowland rice crack during the
F: dry season. Wavy gradual boundary into lower layer.
76  Upper subsoil, brown to brownish gray silt loam with mottlings
; of yellowish brown. Friable and fine to medium ganular
gtructure. Wavy, clear boundary into lower layer. Roots
penetrate readily.
5-100 Lower subsoil, yellowish brown fine sandy loam, shghtly com-
pact and gritty.
10-160 Yellowish brown to light reddish brown fine sandy loam to fine
sand. Depth of this layer is var1ab1e.

118 type occurs in Wldel’y scattered areas in the provmce,‘
the largest contiguous area occurs in the plain from Vigan
ward up to midway between the towns of 'Lapog and
a0. It covers a total of 27,056 hectares, or 10 per cent
area of the province. g ‘
Manuel silt loam occupies nearly level to level areas Wlth
: tic;)n rangmg from 50 feet to 100 feet above sea lew]
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i _ g
tables like eggplant, tomatoes, patola, ampalaya, and upo an
grown. Sweet potatoes, yambean, onions, tobacco, and peany
are some of the field crops raised. Some portions of this t
are planted to sugar cane. ' i
Some of the fields which are intensively cultivated, such
those devoted to vegetables, sweet potatoes, and yambeans, ;
fertilized with cow or carabao manure. Green manuring w
indigo is also practiced, In some cases, ordinary household
. is also applied to increase or maintain productivity.
'~ An analysis of the soils indicate that the pH of San Manue
silt loam is very mildly alkaline, From this standpoint alo
‘rice and tobacco cannat be expected to give maximum yields
the optimum range for these two crops being pH 5.5
6.1. The available nitrogen, phosphorus, and potassium co
tents of the soil all appear to be lower than the amounts con
sidered ordinarily sufticient for the needs of most crops. This :
especially true with respect to phosphorus. Under Philipp
- conditions 30 to 40 parts per million may be a reasonable mi
mum requirement for a good crop of rice; the San Manuel s
loam containg only 23.5 parts per million of this element.
the case of nitrogen and potassium the deficiencies are n
80 great. ' it e
The nearly level to level topography of this soil, togeth
with its high water-holding capacity, renders it resistant
erosion. Incidentally, the use of levees, go necessary in lowla
' rice culture, materially helps in the control of erosion.
Bantog clay loam.—As mapped in Ilocos Sur, Bantog ¢
1 loam constitutes the second most extensive iowland soil. I
& dark-colored soil with flat relief. The surface soil consis
of brown to dark brown or dark grayish brown clay loam to cla
It is slightly sticky and plastic when moist and forms hard cl
When dry. During the dry ‘season this soil cracks form
assive blocks with irregular cleavage. It has a medium
- goarse blocky structure with a depth ranging from 25 to
contimeters. It merges imperceptibly into a_dark brown
“Bray, coarse blocky, stiff clay up to a depth of 55 centimeter
The lower subsoil is light brown to yellowish brown, column:
~¢clay loam. The substratum is yellowish brown to light redd
- brown, sticky and plastic silty clay loam to clay, i
- This soil, like the San Manuel gjlt loam, i
- in several parts of the plain, but the larg
are in the towns of Narvacan, Cabug

Fig. 1. Profile of Bantog clay loam, Note jts
structure.

depth and massive
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ectares, or 6 3 per cent of the provmce Generally, this soil
ecupies lower elevations than the San Manuel silt loam.
Thzs soil is developed from recent alluvium brought down from
fhe nearby hills and foothills. The dark color may be attributed
o the imperfect drainage as a consequence of the flat relief and
leavy subsoil. Another possible contributory cause is the pres-
ince of coralline hmestone in some of the hills, Such limestohe
isually gives rise to dark soﬂs in regmns having a dlstmct wet
nd dry season.
- Lowland rme is the prmc1pal crop raisad on this soil, with
average y1e1d ranging from 40 to 45 cavans of palay per
lectare. It is the best rice land in the province. Mongo,
w ans, and corn are the most common secondary crops planted
ifter the regular rice crop is harvested. In the town of Ta-
udm where irrigation water is avallable, palagad rice is plant-
* Tobacco is planted on the shghtly hlgher areas of this
ype of soil. .
ThlS soil is being used in a manner similar to the other soils -
il the province. After the regular rice crop is harvested in
December or January, the planting of the secondary corps
;r ually follow without any further treatment or addition of soil
imendments and fertilizers. Rice being a grain crop and as |
ich is usually sold on the farm, the continuous practice of such -
‘gystem of management leads to the dep]etion of the soil, es-
mally. in so far as phosphorus is concerned. The return of
ome, if not all, .of the -plant nutrients removed -by the crop
nust be done if the fertility of the soil is to be maintained.
lhis ¢ould be achieved through the addition of barnyard manure
u the use of green manures, especially legumes if possible,
plemented by the application of soil amendments and ferti-
The kinds and amounts used will depend upon the
-ical analysis of the soil. The danger from erosion is at
idmmum because of the flat or nearby level topography of.
oIl -
O the 17,029 hectar'es under this type, about 900 hectares
:} ; th Tagudm irrigation system, and several

y Qmmunal irrigation systems run |
| of ‘open dit~
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Of all the soils of Ilocos Sur, the Bantog clay loam has - c‘ dlong the highway from the town of Santa northward up
highest pH (7.38), which is just slightly on- the mildly alkalin 0 Banaoang barrio near the Abra River gap., It covers a total
side. Like the San Manuel silt loam, considering soil reactiol il 1,432 hectares, or 0.5 per cent of the province. ]
alone, this soil cannot be expected to give maximum yields f This soil has a nearly level to gently undulating topography.
rice or tobacco without the pH being lowered. In spite o Hrainage, both external and internal, is adequate, and it even
unfavorable reaction, this soil is still the best rice land: il finds to be so excessive that moisture retention has become

the province.  The deleterious effects of the adverse pH mug e problem on this soil.
be lessened or offset by some other factor in the soil in somu The land in Cervantes is used mainly for lowland rice,
way. As for available nitrogen and potassium, the soil seem With corn and vegetables as secondary crops, but the same kind
to contain just barely sufficient amounts of* these elemen il s0il found in Santa is devoted mostly fo corn with sweet
for the needs of crops. In phosphorus, however, it has n Jotatoes and vegetables as secondary crops. Compared with
lowest among all the soils of the province. This is ven ie Bantog clay loam and San Manuel silt loam, the Umifigan
gignificant when the role of phosphorus in the formatmn of findy loam is an inferior soil. The gravelly layer is the
grains is considered, the soil being primarily devoted to a‘ iidesirable: feature of this soil, because it renders the soil
raising of rice. A gceptible to drought. -
As regards erosion, 1t is an erosxon—remstant -s0il mdinl This soil ig developed from parent materials derived from
because of its level or nearly level topography and, secondar ; feent alluvium.
because of its being used for the growing of lowland rice, Wh1 | The common vegetatmn of uncultivated areas of this type

makes use of levees to hold water in the paddies. 4 nsists of serubby growth of second-growth forest and few
Ummgan sandy loam.—This series was established in Pan flimps of bamboos.
gasinan Province, but it is also found in the adjoining provine Due to the looseness of the surface goil, this type is shghﬂy

of Nueva Ecija. The soils of the Umifigan series consist o frodible in the sloping areas. In such places the surface soil

light brown, yellowish brown to brown surface soil and sub much thinner than the normal depth and the gravelly
soil. The lower subsoil contains plenty of gravels and stones Wyer gets nearer the surface. If the crop-producing power
Sometimes this layer reaches a thickness of around one mete ' this soil is to be maintained, the organic matter content
in certain places. Below this gravelly layer is another zom, ' hould be built up or increased by the use of barnyard manure

of gravel or stone-free soil. Only one soil type is mapped i green manure supplemented by ‘the addition of fertilizers

under this series, the profile of which shows. the foliowing i soil amendments. Its tendenecy to droughtiness may be
characteristics: Wercome through the application of 'irrigation water where
Depth of seil % ‘ Characterist;cs e
(cm.) . : A Among' the soilg of the province, this type possesses one of
+ 0-20 Light brown to brown structureless, loose, fine sandy loam & o most favorable reactions for most crops (pH 6.47). Corn,
sandy loam. Few gravels present in this layer in erode Banuts, soybeans, sugar cane, sweet potato, and vegetables
:Z;Zf:mtniﬁ“%d smooth bOﬂndafY into lower layer. Easy rodl k6 onions, lettuce, and tomatoes and many other crops do
1011 b

this pH. It has, however, the lowest available

20-40 Friable and structureless sandy loam lighter in color th aroundt ts(g()ﬁ i t) com’ aris with the oth
- surface soil. Clear smooth boundary into lower layer. 4 . Dﬂ'e;l genen 4 per cent) in DAGIEON 2ol
40-100 Layer ‘of gravels and stones. This layer is a meter or mop ' f the Th@ ox;gamc matter content then must

thick in some places. Below this layer is a layer of gravel an & fegonsari A0W | - vely, it is well supplied with il
stone-free soil. 4 | o

This type occurs in the small alluvial plain below the towm
Cervantes in the southeastern part of w : i

o ol - it \ ol
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.

This soil is slightly susceptible to erosion. Its somewhat
loose surface soil and subsoil, which permits fast penetra,ti
of water, is mainly responsible for its low erodibility. On ¢
sloping areas, however, the use of correct soil-manageme
and erosion-control practices is essential for the prevention
accelerated erosion. i

MISCELLANEOUS LAND TYPES

Beach sand.-—Although the soil map is primarily concerned
with soils, other areas of land that are devoid of a definite soll
must also be indicated. Beach sand is one such area mappeg
in Ilocos Sur Province. This type occurs in different pla ‘
along the coast from the southernmost tip to the northerm
part of the province. It is found as narrow strips along thi
coast between the towns of Tagudin and Sevilla; from
of Sta. Lucia poblacion northward up to Tamurong Po
midway between the towns of Candon and Santiago; fr
Pandan barrio south of Vigan up to west of San Vicente
two small separate areas west of Magsingal; and a small are;
northwest of Cabugao in the northern part of the provingg
; This beach sand consists of gray to: light gray coarse ‘san

- to fine sand. Most of this type is bare, but in some place
maguey is planted. Along the coast of the northern towns
salt is made or extracted from the beach sand by leaching
with salt water from the sea. ¢ |
 This type has very little agricultural importance for thi
present. B B 1

- Riverwash.—This miscellaneous land type consists of those
parts of the present stream bottoms that are frequently coverel

Joams. They are shallow and stony in some places depending
upon the slope of the land and the nature of the vegetative.
Cover. ;
The similarity of the soils in some of their properties is
due primarily to the lone type of climate obtaining in the
province and to the similarity of material from which they were
formed. All the surface soils have acidic reactions and are
medium in texture—generally silt loams to loams. They range
in color from light brown to brown or reddish brown.
The Bauang soils are developed from sedimentary deposits of
Wiratified shale, sandstone and, sometimes but rarely, conglo- Jﬁ
Werates. The Bantay soils are derived from material origin- %
Ating from a thick mantle of shale with a little admixture of - 3
B

goralline limestone. The Cervantes soils are developed from
material originating from igneous rocks. ) ;

Because of the anfavorable topography of these soils, only
mall portions of the more gentle slopes are cultivated. Their
low fertility, however, renders them marginal for such use.
The greater part of the area of these soils is more suitable

for pasture.

Bauang Series

This series was first described and established in La Union
Pyovince, and the soils of this type in Ilocos Sur are extensions 1
Ol the same formation in the former. As mapped in llocos : ';,
®ur, it occupies the second largest area, being next to the g
mountain soils, undifferentiated group. ' : .

with water and subject to movement. The land consists @ The soils of this series are characterized by light brown i W
stony, gravelly, and sandy material that is generally bam fo light reddish brown, friable, coarse granular clay loam :

aurface soils underlain by highly weathered stratified shale .
vock. The substratum consists of folded stratified shale, sand-
atone, or conglomerate with varying degrees of inclination of -l
lhe strata. The depth of the surface soil varies a great deal
endin‘-é' upon the slope and degree of erosion in the area.
Upland rice and maguey are the most common crops planted
\ this series, -
0 8.

and essentially useless for plants. The lands under this typs
occur alone the lower courses of the Amburayan Riyer in thi
i e southernmost part of the province and the Abra River, & fey
i - kilometers south of Vigan. Although the greater part of thi
type is bare, kamachile trees make up the most common vege [
tion in some places and few patches of talahib in others. :
At present, this type is not important agriculturally, bu
a time may come when some of these stream bottoms. '
be suitable for cultivation. ‘
' SOILS OF THE INTERMEDIATE UPLANDS'

the lower mountainsides and hilly wi

rﬁapped under

ke iabii

- loam, ha;s been
Wk

ik,
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Depth of sml f Characteristics
(Cm.) 4 i ;

0-30 Light brown to brown, friable, coarse granular loam to clay 10
In eroded areas the soil gets shallower and tends to be sa
in texture.  Plenty of roots. 'Gradual boundary into lo
layer.

30-60 Weathered stratified shale with very distinet cubical shape
‘granules. Becomes floury when pulverized.

60-95 A layer similar to the 80-60 cm. layer but more highly weathe
and loose. Abrupt, smooth boundary from upper layer. I
if any, roots present.

95-150 Another layer similar to the 80-60 em. layer. Distinct bound
from upper layer. ¥

Thls soil predominates in the central part of the souther J

half of the province from the boundary between La Union a: ‘I

Jlocos Sur up to the Abra—Iocos Sur boundary near:the to
of Narvacan. It covers an area of 57, 438 hectares or 21
cent of the provmce.

The elevation ranges from 100 meters to 479 meters, and
relief varies from gently rolling to hilly.

‘The parent material of this soil originated from Terti
sediments, usually stratified shale and sandstone and, son
times but rarely, conglomerates.

Due to the rolling to hilly topography, external drainage

free to excessive, but internal drainage is good to fair. T '

several layers of shale or sandstone ‘regulate the percolation
water.

This type is not an important agricultural soil primar
because of unfavorable topography and natural low fertilits
' Generally, soils developed from sandstone, shale or conglo:
ates do not usually possess as high a level of fertility as so
developed from basic igneous rocks. Maguey, upland ri
corn, sugar cane, and sweet potatoes are the most comm
crops raised on this soil. Some of the areas now un
cultivation, with slopes greater than 15 per cent, should
planted to permanent crops such as fruit trees, or they may.

reforested in order to prevent or minimize soil erosion a

prevent further wastage of the soil. |

The soil is slightly acidic (pH 6.13) in reaction. From {l
standpoint, alone, pineapple, sweet potato, tobacco, and rice m
be expected to grow well and give maximum yields on L
soil. It containg the highest amount of : ble nitr
(.13 per cent) among the soils of the I
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typical profile of Bauang clay loam. Note the stratified shale
from which the parent material is derived.




trate content is low ( ‘parte per m.llhon) This should be
xpected because a large part of the areas under this soil type
re under grass vegetation, It seems adequately supphed with
ivailable potassium (187 parts per million) but it is mlserab]yA
0w in phosphorus (16.5 parts per mﬂl:icm)e On the basis of
lie chemical analysis alone, thls eo:l ‘may Iikely respond to
hosphatic fertilizers.

Pr1nc1pa11y because of its rolhng‘ to hllly topography, this
0il is susceptible to erosion. The nearness of the layer of i
hale to the surface somewhat slows down the penetration of 4

iater and thus subjects the soﬂ to acceleratedl erosion during
avy rams '

‘

Bantay Series i

This series is ﬁrst deseribed 1n this survey and Was first
hserved "in the vicinity of the town of ‘Bantay near Vigan.

| i3 less extengive than the Bauang series, but it occupies
greater area than the other series. It comprises the low hills
ttered at random on the plain and foothills in the north-
tern part of the province, which adjoins Ilocos Norte.
The soils of this ‘series consist of light brown to -brown,
rlable, fine granular loam to clay loam that grades into a
t yellowish brown nutty and brittle clay loam. The lower
Ibsoil is a zone of highly Weathered shale Whlch. has a
&ency to break into cubes about a centimeter in diameter,
th some concretion-like pellets of grayish white lime pre- =
tate, The substratum is a dense mass of yellowish very ‘
ght brown shale of variable thickness. A few gravels and
ebbles are sometimes imbedded in this layer in some places.
The topography is undulatmg to rolling and the elevation
iges from 100 meters to 385 meters above sea level* Ex.
drainage is free to excessive, but internal drainage is
cause of the masswe sha}e substratum
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‘Only one type, Bantay loam, is classified under this seri
and a typical profile exhibits the following characteristics:

Depth of Characteristics A
soil | 7 | “\
(em.)
0-20 Light brown, brown or grayish brown, friable, fine granu t
Joam. Plant roots penetrate readily. ' Fair amount of orga
matter. Obscure boundary into lower layer.
Light yellowish brown brittle, nutty clay loam. - Clear boun
into lower layer.
35-60 Layer of weathering shale that breaks into cubes of aroun
one centimeter in diameter. Some lime precipitate present;
60-150 Massive layer of whitish yellow shale rock.

This soil is not important agriculturally and only a sm
portion of it is under cultivation. The few crops grown Ol
it are sugar cane, upland rice, corn, cassava, and vegeta,bl'
Like the Bauang clay loam, to which it is closely related, tl
goil is susceptible to ero-sion because of the steep slopes ail
the dense layer of massive shale underlying the subsoil. 3

Some of the areas presentiy cultivated to crops have slopé
greater than 15 per cent. It would be well to revert such ared
under permanent crops or reforest them to ipil-ipil, ma,d
cacao or other qulck-growmg trees.

The reaction of this soil (pH 6.56) is very cloge to preci§
neutrality. Most crops except the acid- and alkaline-lovi
ones, should do well on this soil, considering reaction alon
Its available nitrogen content (0.11 per cent) compares wél
with the other soils of the Philippines. In phosphorus an
potassium contents, however, it appears decidedly deficient 1
both elements. Applications of complete fertilizer to crof
growing on this soil may be expected to give response on t

basis of the chemical analysis.

SOILS OF THE HILLS AND MOUNTAINS
Cervantes series

The soils of the Cervantes series belong to the group
tropical red loam soils mapped in the Philippines, where ‘h
Alaminos and Antipolo soils alsg belong. - / )

The distinguishing characteristies of this series are the ver
friable nature of the whole soil mass and the lack of
defined horizons until' the substratum. It is similar to
Alaminos series in color but differs from the latter® in

nature of the substratum ¢ It differg from t Ant;ppl

0

20-35

I

good This may account for the well developed red or redd1sh‘

. with a columnar structure.

1g free to excessive.
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brown color of the soils.

The native vegetation consists of scraggly second~g'rowth
forest and grassland. The cleared hilly areas have moderately
dense growth of trees along the streams. Bamboos, binayuyu, .
duhat and other softwood trees grow in patches. Near the town
of Cervantes are a few pine trees.

The more gentle slopes of this series could be planted to
permanent crops like fruit trees but moisture appears to be the
limiting factor for their cultivation.

Only one soil type, Cervantes loam, is mapped under thlS
qelles

Cervantes loam.—The 7 to 10-centimeter surface soil con-
sists of reddish brown to red loam or gandy loam which is
very friable with a coarse fragmental structure. This layer .
is underlain by a bright reddish to red clay loam to clay
This layer is also friable like the
surface soil and contains few gravels. The lower subsoil is
slightly similar to the upper layers but ig lighter in color and
has a coarser texture th‘a,n.‘ the upper layers with an increase
in depth. At a depth of 120 centimeters commences the sub-
stratum of whitish gray to brownish gray, loose, sandy material.
This layer becomes powdery when dry.

This soil covers an area of 37,830 hectares in the south-

castern part of the province along Abra River from near the

town of Cervantes northward until Abra Province. The lay :
of the land ranges from gently rolling to hilly and mountainous.
Some of the peaks are 500 to 700 meters in elevation.

The Cervantes loam is a primary soil developed from a wide.
variety of igneous rocks. The parent material is of a sandy .
nature which is whitish gray to brownish gray in color.

Due to the rough topography of the series, external drainage
Internal drainage is good because of the
{riable nature and favorable structure of the soil mass. This
good internal drainage gives rise to the bright reddish brown
to brick red color of the solum.

This soil is not utilized for the production of crops. Be-

‘_causc of its unl‘a,vorable topography, the soils are not considered

erops like fruit trees may, -
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j MISCELLANEOUS LAND TYPES

Although the soil map is primarily concerned only with soil§
other areas of land that are without a definite soil must bé
indicated on the map. Two miscellaneous land types, rnountal

soils, undlﬁerentlated and rough stony land, fall under th:L
‘group. The soils are usually shallow and on several stee_
slopes, bare rocks are exposed.

Mountain soil, undifferentiated. ——These soils, as mapped
Tlocos Sur, are extensions of similar soils in La Union Pro
! ince. They comprise the heavily forested southeastern paxt
of the province which adjoing the Mountain Province. Th
region has no agricultural ‘importance whatsoever, and it
best that it be left in its present state so that it may furni
the province with part of her lumber needs. !

Geologically, this region is under a wide variety of intrusive
and voleanic rocks. Because of: the inaceessibility of the r
gion, the kind of soil material obtaining in the area could not
be ascertained. ;

This type covers an area of 97,147 hectares, or 36.2 per cen
of the arca of the province. It occurs in the interior towns
of Concepcion, Angaki, Sigay, Alilem, Sugpon Cervantes, Tubo,
Tiempo, and San Emilio.

Rough stony land.—This type includes land having steep r
lief accompanied by many outerops of solid rock and lar
_ boulders. The land is too steep and otherwise unsuitable for
either cropping or grazing of .any consequence. It occupies
the mountainous regiox} in the eastern part of the provincd
adjoining: the province of Abra, a little north of the town
of Narvacan extending up to the Ilocos Sur—Ilocos Norte bound
ary goutheast of the town of Lapog.

‘The area covered by this type is a portion of the Mala,ya,
Range which is largely, if not entirely, under intrusive and
voleanic rocks. Some metamorphic rocks may also be found

i

in the area. Some portions are bare with solid rocks or cherty! }

. materialg exposed; in other places there is but a seanty scrubby

vegetation visible on the mountainsides. The greater part oﬁ

the area, however, is under second-growth forest and gTassland.

The failure of the forest to extend itself further is attributable!
“to the yearly burning of such areas under grass during the !

- dry season. The Bureau of Forestry is carrying on re ﬁforeat*-
ation work in this type through its nursery at Caniao, antay,
where different forest trees are raised for rei’o’rsf;atmn, {

e ‘I e "I“ ! " i ‘ Gl

Marphology cmd Geneszs of So;ls : 3’5

This type occupies a ’cotal area of 9,151 hecta.res, or 3.4
per cent of the provmce

MORPHOLOGY AND GENESIS OF SOILS

Soil is the product of the factors of soil development acting
on the parent materials deposited or accumulated by geologic
agencies. The characteristics of any given soil are determined
by the five general factors of soil formation, namely: (1) parent
material, (2) climate, (3) living organisms, both plants and
animals, (4) relief, or lay of the land, and (5) length of
time the forces of development have acted on the material (13).
The state or nature of the profilerof a goil is dependent on which
of the above factors exert the greatest influence. If the so’
called active factors, the climate and living organisms, especially
vegetation, have the ascendancy over the others, the soil may
have reached the mature state; if the passive factors, the
' parent material, relief, and til‘ne, have the edge over the active
factors, the soil, may still be young or semi-mature; and if
neither of the factors has any marked effects on the soil, the
goil is still very young and, as such, it does not manifest true
profile development.

Tlocos Sur is in the central portion of the Ilocos reglon in
| Northwestern Luzon. The southeastern quarter of the prov-

" ince and a small portion running in a northeasterly direction

between the towns of Narvacan and Santa are made up of
“Pre-Tertiary basement complex” consisting of a wide variety
of metamorphie, dioritic and basic intrusive, and volcanic
L rocks (9). The rolling areas, hills and foothills, which com-
prise the major portion of the province, are Tertiary sediments
‘undifferentiated and:consist of shale, sandstone, and conglo-
mervate with a little admixture of coralline limestone in some
‘places, The narrow coastal plain is Quaternary alluvinm
gonsisting of floodplain and littoral deposits.

Tlocos Sur falls under the first type of climate, i.e., 2 maximum
pain period in summer and a long dry season in winter and
Sipring. The high uniform temperatures and heavy rainfall
I promote chemical decomposition of the rocks., In like manner,
‘th distribution and intensity of rainfall play an mmportant
wole in soil formation, Where rainfall is heavy and fairly

m, ags in the eastern part of I uzon, the rocks are deeply
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it occupies the largest area of the plain, and plays an important

36 o Soil Survey of Ilocos Sur Province ' Agmuﬁw‘ml Land Classification

The predominance of rolling and hilly to mountainous to
graphy and the torrential rains during the rainy season part in the agriculture of the provi—nde
both conducive to accelerated soil erosion. On account of t
the characteristics of the upland soils are due in larger meas SORICUREE e T he D CLASSIFICATION

to the prevailing topography, or lay of the land, and to thi Frequently the results of the soil survey are applied through
parent material than to the climate and biological factors. From the meduim of land classification. There are different ways of
this point of view, the upland. soils of the province could classifying lands depending upon the objective of the classifi-
classified under the intrazonal group of soils. The soils of the cation—whether it is for the planning of land utilization, rural
plain are likewise in the intrazonal group by virtue of thy zoning, for tax assessment or some other purpose.
nearly flat topography, which gives rise to poor external drain The agricultural land classification or grouping of the soils
age with little or no erosion. Such local effects of relief alse in Ilocos Sur is based on the physical characteristics of the soils
overshadow the effects of climate. As most of the lowland with economic considerations being left out. Fopr this reason,
*soils’ are cultivated, the effect of biotic factors is insignificant this classification intends to portray the relative suitability of
In a preliminary study and classification of Philippine soil§ the different soils for the growing of the more common crops
patterned after the method used by Storie and Weir of CaI- and therefore does not give any idea of the ecgn'omic ‘value of
fornia, U. 8, A, (11), nine profile groups were adopted by the . the soils. The grouping is based chiefly on considerations of
funct Division of Soil Survey, of the Department of Agriculture fertility, productivity, slope, erodibility, present degree of ero-
and Commerce. Under this grouping, the Bauang and Bantay sion, and drainage condition. « Table 8 shows the grouping of
soils both fall under profile group No. VIII, which consists of the soils of Ilocos Sur Province.
soils on upland areas developed on consolidated sedimenta
rocks, generally stratified, such as shale, sandstone, and lime:
stone. While both soils belong to the same profile group,
the Bauang clay loam differs from the Bantay clay loam
" mainly in that it has a subsoil and substratum of stratified

TABLE 8——Compamtwe suitability of the soils of Ilocos Sur Pramm'e
Philippines, for agmcultuml wse

Soil type Suitabillty for Dominant present use General grouping

Grops

shale, usually folded, whereas the substratum of the latter if i R e Py e el el e
a massive shale without any stratification but with admixtu San Manuel slt loam._| Vory good...—.....| Lowland rice, corn, tobac- Do, :

co, sweet potatoes
yambeang, peanuts and

of coralline limestone in some places. The Bauang clay loam

vegetables. 1 4
has thicker surface.soil and subsoil than the Bantay c]a. Prifcan sy fsts (oduptecond ] Lovbad e coy Een ) ey S o ee vl
Ioam Bguang clavioam . Poorl/ wi Lo Corn, tobaceo, sugar cane, }Inferior for common cul-
: : - maguey tivated crops.
The Bantog clay loam belongs to pI’Oﬁ]e group NO III or soils :‘““t‘;y loam ... :;007‘ ******** o ;"J‘;‘% ;zifb:i?';ugm (i SCogzntalsfgooc:orpasture.
. it 17 land,_ . _ AR ] e e e ite (& 5
on older alluvial fans, alluvial plains, or terraces ha,vmg moders M‘?&%iﬂéﬂi"uﬁmr- N N?%%ég%&}edgxcept Gife D e
ti. imi ring.
ately dEVEIOPEd proﬁles (mOderately dense SubSOIIS) undezr- ltnzfgﬁr;;ﬁhi _________ Not suited for N: c;?;sepiazgéd(jl:lig_-__- Unsuitable for -cultivated
g 2 v ’ i S,
lain by unconsolidated material. - These are generally deep soils g bR TIER c Sl (U S Crans.

not underlain by claypan or hardpan but subsoils are modetately
_dense. The most important characteristics of this type are th ‘
dark color of the surface s01] and the heavy substratum and
subsoil. ]
San Manuel silt loam fa]ls under profile group No. II, or so :
of young alluvial fans, flood plains or other secondary depos
having slightly developed profiles underlain by unconsolidated
material. These have profiles with slightly compgct Bubsoil
‘horizons. The characteristics of this series bee
cussed in a prpvmus paper (1). As mapp

PRODUCTIVITY RATINGS . e

In table 9 the soils of Tlocos Sur are listed and assigned pro-
! duct1v1ty mdekes. : : .

liikiaes i
i
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/ i X
soils of the regions of the Philippines where the crop
most widely grown. A soil with an index of 75 shows that
is three-fourths as productive for the specified crop as the so
with an index of 100. It is possible for unusually productive
soils to have ratings over 100. )

The estimate of the average yield of a soil type for
particular crop is arrived at inductively using as a basis
servations of the stand of the crop in the field, interviews w
farmers and the provincial agricultural supervisor, and censu
bulletins. The lack of records of production for the differ
crops on different soils mecessitates the use of estimates.
~ The factors influencing the productivity of the land are mainl
soil (including relief and drainage), climate, and managemente
In a certain field one factor may dominate while in anothe
the other factors may exert more influence. Crop yields fc‘
a number of years are the best indicators of productivity, n'

these are taken advantage of whenever they are availablel

Economic factors were not considered in the determination o
productivity ratings in this report. For this reason the tabl

cannot be used as a basis for the determination of land value

except in a general way. Accessibility and prices of fax
products have bearing on land values.

Only one general simple system of management prevail
throughout’ the province, and the productivity ratings ha :
been based on estimate of average yields under the system.
In this system fertilizers, lime or other soil amendments a

not used and no special soil-management practices are employed.,
Rice, upland or lowland, is usually the principal crop. In some!
areas sugar cane ‘s the major crop, but such areas are only’

a small per cent of the area devoted to the former crop. Th

- secondary crops such as tobacco, swect potatoes, corn, peanut

yambeans, and mungo or vegetables are planted soon after
the primary crop is harvested. i
The following yields per hectare have been used as standards’

in the preparation of the crop product1v1ty mdexes for the‘-

soils of Ilocos Sur Prov1nce°

Uhopiandivice L 4
‘Upland rice ...

: 60 cavans of palay
- 20 cavans of palay

Suglar cane 30 piculs of sugar
Sweet potatoes ; 8 tons of tubers "
Tobacco 401478 klIogra;ng

‘ y 8 k

. Bantay loam

17 cavans of shelled corn
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TABIEEQ.——P'?“Od’E(Lcﬁ?)i;ﬁ'g ratings of the soils of Ilocos Sur Province

Crop productivity index for s

Type of soil b ) Sugar- | Sweet Tou
potato

San Manuel silt loam
Bantog clay loam
Umingan loam

Bauang clay loam
O er-vantes loam

# The  soils of "Ilocos Sur Province are given indexes that give the approximate
nverage yield of each erop in per cent of the standard of reference. The standard

. represents the approximate yield obtained without ‘the use of fevtilizer or other amend-

ments ‘on - the extensive and better soil types of the yreglons of the Philippines in
which the crop is most widely grown., Most of the indexes are, essentially estimates
and determined inductively. Absence of an index indicates that the crop is mot
commonly grown on the particular soil. type, ' f

b'The soils are listed in the approximate order of their productivity—the most -
produetive  first, A

LAND USE AND SOIL MANAGEMENT

The ‘term “land use” as used in this section refers to the
broad uses of the land on the farm, such as for crop-
land, permanent pasture, and forestry. The term “soil man-
agement” as used in this section refers to practices, such as
drainage and cultivation, liming, crop rotation, addition of
organic matter, fertilization, and supporting conservation
practices. . . g !

The classes of land according to use capability are determined‘
wholly on the basis of physical characteristics of the land,
including 1its climatic environment. At least four eroups of

- factors must be considered: (1) Conservability, or permanence

of the soil if cultivated (susceptibility to erosion); (2) pro-
ductivity of the soil as conditioned by native fertility, capacity
for retention and movement of water, salt content, aeration, or
other factors; (8) workability (stoniness or hardpan layer) gt
and (4) the climatic environment, particularly temperature

§ and precipitation,

Tlocos Sur is one of tha most thmkly populated provinces of
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exploitative rather than conservative type. The use of th
land has been guided more by the needs of the people rathe
than by the capabilities of the soils. Some ‘soils that are ni
physically suitable for the production of crops have been opent
‘and cultivated. So many of the areas suited for permanel
forest have been opened and cultivated. So many of the ares
suited for permanent forest have been cleared resulting -in th
increase of grasslands. Some areas are now more or less d
void of vegetation with the bare rocks exposed. 1
Ordinarily, there are five classes of land in arable regiol
according to use capability. The first three classes (I, II, an
III) indicate land that can be recommended for cultiva
 The other two, classes IV and V, indicate land that should not
recommended for cultivation. These five classes can be d
seribed as follows: : . ;
Class I.—Under this class is land that, from the standpoil

of inherent soil characteristics and environmental features, ca
be safely and permanently cultivated with the production «
moderate to high yields of the adapted farm crops without speci
practices or measures. Lands placed in this class must posse

- the following characterristics: (1) It is suitable for cultivatio
. that is, cultivation is not impeded by stones, a permanently hig
~ water table or any other condition that would interfere wi
tillage. (2) It can be cultivated safely and permanently withell
special practices for the control of erosion, that is, erosio"'
promoting crops.such as corn or tobacco, can be grown witholl
danger of appreciable accelerated erosion. (3) It retains anl

Wlandpoint of inherent soil characteristics and tlenvironmental
,eatures, requires complex or intensive measures In order to be
cultivated safely and permanently with the production of moder-
ate to high yields of the adapted farm crops.
| Land under Class II or III may be characterized by one or
more of at least three sets of factors: (1) Susceptibility to
orosion if cultivated; (2) some physical obstacles such‘ as
wtoniness or poor drainage; or (3) low productivity that requires
apecial soil-improving practices other than those common to
the locality for production of at least moderate y1elds_ of
erops. Any one of these factors will cause land to be cla§s1f1ed
s 11 (rather than I), and in general two or more coex1st.1ng
factors of such a nature, ag well as a gingle factor of sufficient
‘degree, would cause land to be placed in class ILL :
Class IV.—Under this class is land that, from the standpmr}t
of inherent soil characteristics or environmental features, is
hot suitable for regular or continuous cultivation with the
;'ni-oductibn' of moderate to high yields of the adapted crops,
but with adequate protection is suitable for uses that may
involve short period of cultivation. Lands in Class IV may
be characterized by steep slopes, severe erogion, physical ob-
stacles (such as stoniness or very poor drainage), low pro-
ductivity, or other qualities that make it unsuitable for regular
cultivation, ] _ ‘

Ciass V.—Inciuded in this class are lands that, from the
gtandpoint of inherent soil characteristics or env.ironmental
supplies enough moisture and contains sufficient plant nutrient features, are not suitable for ecultivation. TLands in class V
for the maintenance of those physical, chemical, and biologics wre characterized by stecp, rough, or broken topog’ra_zphy, ex-
conditions in the soil that favor continued production of mode {reme stoniness, very severe erosion, very poor dralngge,. or
ate to high yields of farms crops. 4 Wome other features that prevent cven occasional cultlvajzlon.
Some areas of this class that are too steep for even occasional
eultivation but will support good grass may be suitable for
permanent pasture. Most lands of this class in humid regions
van be utilized as woodland or for wildlife purposes.

Five classes of land are also recognized .in grazing regions
according to use capability, but since there are few areas of
grazing lands to spéak of in the province, these classes

Class II.—Under this class is land that, from the standpoin
of inherent soil characteristics ‘and environmental featurel
requires oné or more special practices that are easily applied i
order to be cultivated safely and permanently with the pu@
duction of moderate to high yields of the adapted farm cropi
The special practices include contour tillage, strip croppiig
and terracing; the removal of stones that would interfere w 1
cultivation ; the installation of tile drains; or any other practicé
that need special attention. Soil-improving practices, such &
rotation of crops and the use of fertilizers and lime may
be classified as special practices if they are not commonly
~in the locality. al PRI ' ' ¢ilin

v o r\:.‘.j“ il

Class III.—Belonging to this class is land that, from the
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mer level by (a) the regulation of the use of each soil
_ determined by its physical limitations; and (b) the adj
ment of the management to the needs of each soil under
particular land use. The different soils are found on the seve
individual farms operated by the owners or tenants, so a
. modification or revision in the use or management of the so
must of necessity be done by the operators of the farms. Wh
ever necessary changes are to be made, however, must be do

gradually and with all the factors concerned to be taken into

account.
With respect to management requirements, each soil of t
province has its own particular needs, and what may be
sidered an ideal system for one may not be suitable for anothe
In spite of the seeming diversity of their specific requiremen

however, some general management requirements are applis

cable to most of them, ‘and on this basis the soils can

clagsified into broad groups. s / i
. With the chemical analysis of the soils and the crop yiel

on these same soils 'as compared to those of the soils 1n othet

provinces of the Philippines as basis, it: appears that prop.é

and adequate fertilization is one of the requirements just ment
tioned. All the soils are deficient in phosphorus except thi
Umifigan sandy loam; all are a little low In nitrogen: an
most of them are low in potassium. The soils of the int

mediate upland are low in available calcium, For the efficient
use of the fertilizers, the amounts to be applied must hé
adjusted to the demands of the crops to be: grown and the
degree of deficiency of each element based on the chemieal

analysis. : V

A
¥

The soils can be grouped according to (1) theiy fertilize
requirements, (2) their need for supporting conservation pr
tices, and (3) their need for organic matter. The groupingf
are here presented and general recommendations are madf
for each group. It must be stated that within each group
one soil .may differ to a slight extent from another in its
. fertilizer requirements under similar use and management,
Mention must also be made of the paucity of information an‘_‘
. data pertaining to the specific requirements’ of each soil and
- that subsequent investigations may indicate differences in Jhe
requirements of the soils that are now placed in the sami
group. Besides, it must be borne in mind that many facto
other than the matural content' of minars .

i

| Fertilizer Recommendations A

soii, determine the fértiiizer requirement for the production
of any specific crop in any particular season. !

) FERTILIZER RECOMMENDA’PIONS .
With respect to the use of fertilizers, the 'soils of Ilocos Sur
are placed in three groups depending upon their need for nitro-
gen, phosphorus, and potassium for the production of the

- common crops of the province. While it is true that nitrogen

is unstable or transitory in the soil depending on its orgapic
matter content, it is nevertheless considered in the formulation
of the recommendations. ) !
- ; Group 1 ‘ L
Under this group are the soils of the coastal plain, the San

- Manuel silt loam and Bantog clay loam. These are alluvial

soils. They are the most productive in the province. The
chief fertilizer requirements of these soils appear to be phos-
phatic fertilizers. In the absence of experimental data, no
specific amounts per application could be recommended. *Potash
and nitrogen fertilizers are also needed on these soils but to
a much less extent than phosphatic fertilizers. Ammonium
sulfate should be the form of nitrogenous fertilizer to be
used, as this form usually leaves an acidic residual effect on
soils. The pH of both soils iz a little on the alkaline side,
so that the use of ammonium sulfate may be expected to
lower the soil reaction. This is considered important for the
reason that lowland rice, the principal erop grown on these
soils, require an optimum pH of 5.5 to 6.1. Another reason
Is that rice seem to have preference for the ammoniacal form .
0f nitrogen over the nitrate form, The organic matter content

Lof these soils need to be increased a little through the use

of legumes or manure, if possible.

Group 2
Included in this group is only one soil type, the Umifigan

b sandy loam. The greatest need of this soil seem to be nitrogfen
- and organic matter. Among the soils of the province, it has
the lowest

ontent of available nitrogen (0.06 per cent).

:1’

&




~ buffer strips, grassed waterways, and the use of cover crop.

!
E
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soils in group ‘I. While it Séems to be amply supplied wi
potassium, it is but fairly supplied with phosphorus and cals
cium. This soil may respond to a slight phosphatic fertlhze
application together with a little addition of lime.

G} oup 3

Group 3 comprises soils of lower natural feltzhty than the
soils in groups 1 or 2. They are underlain by sedimentary
rocks such as sandstone, shale, and limestone and gravels. The
Bauang clay loam, Bantay loam, and Cervantes loam are t
soils in this group. Phosphatic and potash fertilizers are t
primary needs of these soils and lime in addition in the ca
of Bantay loam. The Bauang clay loam may not respond
potash fertilizers as its chemical analysis indicates that it
amply supplied with the element (137 parts per million) fo
the needs of most crops. The organic matter content of al’
the soils should be increased through the use of manures or
legumes.

i '

EROSION CONTROL RECOMMENDATIONS i

In the last few years, the menace of soil erosion in the Philip-
pines has begun to be recognized but the general public
still unaware of the importance of the problem. While
need for the dissemination of information and instruction about
the subject is felt, it is too broad a subject to be mc}ude
in this brief report. ]
Erosion control measures for cropland can be clascslﬁed 1nt
two kinds, namely, vegetative and mechanical. Under the
former are such practices as contour strip cropping, contou

Under the mechanical methods the common practices are com 1=
tour tillage, terracing, gully control, and basin listing. .
In all of these practices, the underlying principle is: that
[astiunmng runoff carrying as it does more soil material
is more destructive than slow-moving runoff. The significa
of this is far reaching when one hears in mind that doubl ;
the velocity of a stream incr eases its transporting power sixtys
four times. ‘In short, instead of letting 1un0ff run, it shou
be made to “creep” or “walk”.
In regard to their need for soil consewatmn . measures g
conditioned by their characteristics (slope, soi ) (
deglee of erosion), present land use
a.nd [requ m.y of mnfal i

dnd 12 pe

Erosion Control Recommendations-

Group 1

The coastal plain soils, which are placed in this group, are
very slightly susceptible to erosion because of their level or
nearly level topography and their utilization for the growing

- of lowland rice which incidentally helps in the control of

erosion due to the presence of levees. No apparent erosion
can be recognized on these soils. The San Manuel silt loam
‘and Bantog clay loam are in this group:

Group 2

Umifigan sandy loam is the only soil in this "group. Tt is
slightly susceptible to erosion mainly because of high disper-
sibility due to its very low organic matter content. The area of
the type in Cervantes town is mainly devoted to the growing
of lowland rice in bench terraces, hence it is only slightly
subject to erosion. As the rice is grown during the rainy

. season the presence of the rice crop as a cover helps in the
- control of accelerated erosion, The organic matter content

of this soil should be increased in order to increase the
cohesiveness or binding material of the soil, thus lessening
its dispersibility and consequently increasing its resistance to

erosion. The area of the type found in the town of Santa is

devoted mainly to the growing of corn, an erosion-promoting
crop, and secondarily to sweet potatoes and vegetables. Be-
sides increasing the organic matter content, particularly for this
area, it is recommended that contour tillage and contour strip:
cropping be practiced in addition.

Group 3

The soils in this group belong to the intermediate upland
§oils, such as the Bauang clay loam, Bantay loam, and Cervantes
loam. These soils have gently rolling to hilly topography and
are commonly planted to corn, tobacco, cotton, sugar cane, and
Vegetables. Most of the crops are erosmnulnducmg crops, hence

. the necessity for erosion-control measures on the cultivated

areas. Slopes between 2 per cent and 5 per cent should be
contour cultivated and strip cropped; those between 6 per cent

he kept covered with vegetation
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Crop rotation should be practiced on all cultwated lands !
this should include legumes, if possible. In the matte
cultivation, a more thorough preparation of the land preparati
to planting is one of the.most important changes that sho
be made. This can only be achieved by the use of better
plements than those in current use and by farm machin
like tractors, disc plow, and disc harrow in places where ¢
are practicable. The old native wooden plow should be repla
with the better types of iron plow, and the mative bam
 harrow should be rep]aced with the suyod for use in low],
. rice iields.
- With respect to erosion, both cultivated and uncultivated la:
are subject to destruction. In the case of uncultivated are
those more suited to forestry should be reforested; the gra
lands that could be used for grazing should be pretected {1
fires and overgrazing. In short, each and every area of 1
in the provmce should be put to its best use.

' WATER CONTROL ON THE LAND
i Fig. 1. Burning of the grasslands during the dry season prevents the
Water control on the land, as applied to Ilocos Sur Proy irenimeEs L O

ince, is concerned primarily with irrigation and second
with the protection from ﬂoods or overflow and control
run-off and erosion. )

There is sufficient rainfall‘ for the needs of the crops duriin
the rainy season from May to the end of October, but irri
tion water must be provided during the dry season fro
Novenfiber to the end ef April, There are times also whel

~ &pells occur. |
: Usually there are three types of 1r1‘1gat10n namelv o
igatmn to supplement the natura] precipitation during

Iate—maturmg varieties, which are usually h
of the lowland rice fields cou]d ]ae pl
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before. 'An adequate water supply would ‘naturally increage il
the planting of secondary crops, such ag corn, tobacco, sweet.
potatoes, ete, The inadequacy of moisture in the soil after the
harvest of the regular rice crop is the imiting factor in the

‘planting of secondary SRORR. i MR S 1 Mo
Communal irrigation systems aro | und in Sinait, Cabugao,
 Santo' Domingo, Narvacan, ‘Santa Maria, and Candon. These :
systems are operated and maintained by the farmers themselves, il
and as such the structures arve of ‘makeshift types. In
Tagudin, the Tagudin Irrigation System drrigates an area of
about 900 hectares. This is the onls ernment-owned system
in the province. : Uit b T Ao
The lay of the land is favorable for the construction of
irrigation systems and several possible sources of water are
conveniently located in the different irrigable areas. The soils
are mostly of the clay loam and silt loam types, both of which
are moisture-retentive, It is evident that if more food crops
are to be raised in the province more irrigation systems must
be constructed gso as to ensure enough water for the needs
~of the erops. ! \ ;
Protection from floods and overflow 15 a perennial problem
that confronts the province every rainy season. This is in-
timately related with the control of run-off and eresion, so
much so that if this latter problem is taken care of, the former
is concomitantly brought under control.
" The three types of erosion, which are sheet, rill, and gully,
oceur in the province at different degrees of severity in different
places. Sheet erosion is “the more or less even removal of soil
‘in thin layers from an entire segment of sloping land” (4). '
- It escapes detection by an untrained iridividual, hence  it9 . e
sidious nature. When the run-off Water concentrates in stream- _
lets of sufficient volume and velocity to generate enough cutting "
power, it is called rill erosion. It is more conspicuous than :
sheet erosion. Gully erosion is that stage where the concen= g il
trated run-off cuts deep incisions, or gullies, on the land surface.
Very little sheet evosion, if any, occurs in the San Manuel
and Bantog series due to their more or lo : a7/l il

g nodnal

il
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r!'h g ", s AL
‘contributing to the formation of run-off. During the 1am b HO.G e

season most of the. cultivated areas of these soils are und | Comman name . Seientific nanie . Family name
up]and rice and sugar cane. The Cervantes series does n Balimbing ... Averthoa carembole Linn. ... Oxalidacem
suffer as much as the two soils {Bantay and Bauang) becau gdizana' g“ﬁ“} 3“"!".:"”;:“;"‘ ]I;‘ii“n" fusace'w :
atan 2 h AT : S
of its grassland and forest cover, which act as protective cov Bt glaqs A C;,:Zdzi dt:’zc;;{lo'n ?Einn.) s S Gﬁi‘;‘?ﬁﬁ; ke
of the soils. | On the rough stony land, which is a miscellaneo Binayuyo ... Awtidesmo ghaesembille Gaertn, .. FBuphorbiacez
land type, the three types of erosion oceur simultaneousl VIR 0ho ... sl Schizostachyun, lumampao (Blanco) Gramines
but rill and gully el"osmn exact the most damage. '. (Cabbage 0 Brassion: oloraeon L s Cruciferse
The extent of erosion in the provinece as a whole is not st Caoao/d ieatanll 5 Theobrome cacao Linm, ... Sterculiaces

Cadios . ... Cajanus eojan (Linn.) Mlllsp ........ Leguminosze

severe, but the need for remedial measures is urgent in view Caimito ... Chrysophyllum cainito Linm. ... Sapotaces

of the effect on floods and overflow. Floods are of freque s,l Cashew ... ... Anccardium occidentale Linn. Anacardiacez
occurrence during pericds of excessive rainfall, The scanty Cassava ... ... Manilot esculenta Crantz .. .. Buphorbiacez
growth of vegetation in the watersheds of the streams and Chico ..ot Achras sapote Linn. s .. Sapotacez
rivers permits the run-off to rush down unchecked causi Cocontit e et Cocos nucifera Linn. .. .. Palm=
floods and the overﬂowmg of streams. 1 Coffee ... Coffea arabice Linn. . ’ Rubia‘ceae

The lack of adjustment between land use and soil manage: E‘;fﬁ“ Qfge:fjgs %f;‘;fmm (Linn.) Beauy. g;zz:i:::
ment On one hand and the phyS].Cal Capablhtles and Chara.(:t Cotton ik S (}ossypi.uqn Hirsutunt Linn, oceeenne Malvaceaa
of the soils on the other, is the main cause of the uncontroll Cowpeas ... . Vigna sinensis (Linn.) Savi. Leguminosee |
ability of water on the land and the consequent soil eresion. WM Cucumber .. Cucuniis sativus Linn, Cue].lrb‘itacebe
is obvious that the remedy is one of correct land use and so Pernisie e Dorys follipvica (RO JEBCHER it He U I
management. ‘ :3111121;5 t é_.'z;genm vm;z'mi (Llilin) Druce ... g&;irlf;(;cez

q s i ! cJegplant | . Solanuwm melongena Linn., ................. dola

Since the land in Ilocos Sur is subdivided into small farm (;ab;p N Coloedsia wmfmm (Linn.) S
units, the readjustments must be made on the individual farm Gravlic siinia] I Alliwm. sattvwm Linn., ... Liliacez
In some farms the adjustment may involve a number of plo Ginger ... ... ... Zingiber officinale Rosc. ..,,,,,,“..........Zingiberacese
lems and a compromise is not only expedient but 1nevxtab} ("}l}aj_zapano .......... Amona muricate Tinn, s Anonacew
where conflicts arise between the immediate needs of the farn &l;‘éélf"l faeﬁﬂzem 9?’6‘;”;#&‘1’1& o f;é’g::::msm

.. Corchorus ¢ ; el all

and the physical use capabilities and soil-management require Kakauati . Ghirteidin segﬂum (Jacq.) Steud. ... Leguminosz
ments of the soils. A rational approach to the problem neced Kamanchile .. Pithecolobium dulece (Roxb.) Benth. Leguminosz
sitates thorough familiarity with all the factors involved, B apol sl Ceiba pentandra (Linn.) Gaertn. ... Bombacacez

Some of the vegetative measures of controlling run-off an Bianias s Averrhoa bilimbi Linn. .. Oxalidace=

Kondol ... ... Bewincase hispida (Thunb) Cogn .. Cucurhitace®

erosion in gentle slopes are contour strip cropping, contou Botiiice Léetuee sative Linn Composite

buffer strips, cover crops for seasonal protection of fields, and

i b Maguey ... Agave cantaly Roxb. ... 2. Amaryllidace=
- grassed waterways. If steep erodible soils are to be cultivated Bleluncay'. . Moringo oletferd Lam.\.. _ Movingaces
contour tlHdge and terracmg are Suggested as the means ol Bltrioo: sonaio Mungifera indica, Linn. ............ Anacardiacez
control. Wherever feasible such steep lands should be it ‘Mungo S L R haseolusioungans Rosby sl Leguminoss
under grass and utilized fOI‘ asture or the i r R EL Al Brassica integrifolia (West) Schulz Cruciferz
& y ey be 1e£0res1‘:e . BNanglar ... . Artocarpus heterophyllus Lam. ... Moraces
: Onion . A ecepa Linn, b Liliacese
GLOSSARY OF COMMON ECON ’ A den e ;
WS e NTs oD D IR R SUR ® Papaya .. t,amcoo 'pamya AN ot (CRTIDACER
Common name ‘ " Scientific name | : Pa'n::&y name ' k 3 rammf'""“"“ Legu
Ampalaya ... Momordica charantia Linm. ... Cucurbitacewm
Arrowroot ... Marante arundinaces Linn, ... Marantacem

AR A Amnonae muricate Linn. ... .. Anonacem
Bamboo ........... Bambusa spinosa Roxh, . ; !

i -
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Convmon nane . Scientific name j Fanily name
sSantol ... Sendevicum Koetjepe (Brun. F.)

Merr. . i . Meliacem

Seguidilla ... Psophocarpus te’tfe agonolobus (Lmn.}
j e I rodyy FiGa i . Leguminosz
Sincamas .......... Pachyrrhizus erosus (Linn.) Urb. Leguminosa
Sineguelas ... .. Spondies purpures Linh, ... . Anacardiaces
Sitao ... Vigno sesquipedalis Fruw, ....... Lesuminoss
Squash . Cucurbite mawime Duchesne ... . . Cucurbitaces
Sugar cane ... Saccharum officinarwm Linn. ... Graminz
Sweet potato ... Ipomoea batatus (Linn.) Poir. ... Convolvulaces
Tamarind ... o Tamorindus indice Linn. ............. Leguminosse
Tobacco ... Nicotiana tabacwm Linn, ... Solanaces
Tomatoes .. Lycopersicum esculentum Mill. ... . Solanacez
Tugui ..o Dioscorea esculente (Lour.) Burkill Dioscoreaces:
Wb s il e seorent ook TR rn e M Dioscoreaces *
Upo ........... Lagenarie lewconihe (Duch.) Rusby Cucurbitaces
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