


1LOCAS uotm
! :
| Laoay City-
|
1
N
\J Ay
5 18
]
i Rty
»’:} iy
! N
e '~
JomE e
9 e
3 o
x Qs
5
S
l."
N

i QUTLINE M
?  |\REPUBLIC

OF THE PHILIPPIL
% }(."/uar'? ?;f "Ffrom.mo
el

REPUBLIC OF THE PHILIPPINES
DEPARTMENT OF AGRICULTURE AND NATURAL RESOURCES
BUREAU OF SOILS

MANILA

Soil Report 39

SOIL SURVEY OF ILOCOS NORTE PROVINCE
PHILIPPINES

Reconnaissance Soil Survey and Soil Erosion Survey

BY

ARTURO P. MANLORGAT
Chief of Party.

3 Al
SOTERO A, CALAUSTRO AND FLORENCIO R. FrANCIA
Members

WITH A DISCUSSION ON THE CHEMICAL CHARACTERISTICS

AND LIME AND FERTILIZER REQUIREMENTS OF THE
SOILS OF ILOCOS NORTE PROVINCE

BY

IeNAco E. ViLLANUEVA

BRI 1o W

=i

Pre




7 4

DEPARTMENT OF AGRICULTURE AND ! NATURAL
RESOURCES

HoN. FERNANDO LOPEZ
Secretary of Agriculture and Na,tuml Resources

HoN. IS0SCELES PASCUAL

Undersecretary for Natural
Resources

Hon. Dioscoro UMALI
Undersecretary for Agriculture

BUREAU OF SOILS

ATANACIO STMON
Director

Fig.

Fig.

Fic.

Fic.

F1a.

Fia.

F1a.

Fia.

Fia.

F1g.

F1a.
F1ig,.

Fia,
Fia.

Fig.
I (eR

ILLUSTRATIONS
: Page
1. Outline map of the Republic of the Philippines showing
the location of Ilocos Norte Province. ... . Frontispicce
2. Important rivers and drainage system of Ilocos Norte, ... 6
3. Map of Ilocos Norte Province showing the general
topoRPAnhyyH . e 7
4. Map of Tlocos Norte Province showing the road system. 13
5. Pot industry in San Nicolas, Ilocos Norte. Shown are
“lusob” used as walls of the wells in the pbrovince ... 16
6. Salt making by boiling is very common in Masintee, Paoay
and in the barrios of Pasuquin along the seashore, ....... 16
7. Graph of the first type of climate in the Philippines,
aid of Laocag Ilocosi Norted il 00 . 0 19
8. Stacking of rice straw is a common practice in the
province. The straw is used as mulch for growing
onion and garlic; after their harvest the straw is
gathered and restacked for the next NACENHE ML B Rl L 22
9. Tobaceco (Virginia and native) is the second most
extensively cultivated crop after wice, ... Wierl e 22
10. Garlic harvesting in Paoay, Ilocos Norte, The harvest
is brought home where it is dried, cleaned, sorted
and bundled for market or for ELOTA S etE S 23
11. A cart load of garlic pdadyiitonsmanler SURTIE SN 28
12. A carabao-drawn wooden sugar cane crusher at Monte,
Paoay. The juice extracted is processed into panocha
and muscovado sugar or fermented into basi, ... . 2b
13. A dry season corn crop on San Manuel silt loam. ... .. 25
14. Profile of Umingan series. Note the layer of gravels
and stones in the lower subsoil. ... et A 45
15, Landscape of Limingan isdried; A0 8 s Gt 45
16. Profile of Bantay series. The substratum is highly
weathered shale. ... . . 49
17. Landscape of Bantay series,

18. Profile of Cervantes clay loam. ... s AL A
19, Landscape of Cervantes clay loam, ...
' 0 #andy clay loam, .




S0IL SURVEY OF ILOCOS NORTE

Fic, 28. Kaingin in no small measure contributes to soil erosion
and denudation of the forest of the province. ...
Fic. 24, Sumiling Reforestation Project, Sarrat, Ilocos
Denuded hillside is - clagsified as Bantay clay loam
under erosion class 3.
F1G. 25. An effective control measure for stream bank cutting
commonly practiced in several towns of Ilocos Norte. ...
Fig. 26. Chart showing general trend of relation of reaction to
availability of iplant e

=

e

s T X,

Norte.

80 ] i

94
94

98

INTRODUCTION

The Philippines is basically an agricultural country. As
stuch majority of her people depend principally on agriculture
for their livelihood. However, our production is so low that
with the fast increasing population it is imperative that
production should relatively be increased. Since production
depends largely on the nature of the soil, focus of attention
among farmers lies in its proper utilization and management.
Before plans for proper soil management could be laid out
for a sound agriculture, a soil classification survey embracing
the study of the physical as well as the chemical characteristics
of the soil must be conducted.

The goil report will be of much help to the people of Tlocos
Norte in the attainment of sustained production and for
future reference on scientific soils work elsewhere in the
country.

The soils of Ilocos Norte Province were surveyed and
classified in 1952 by Messrs, Isidoro A. Romero, Atanacio
Simon and Baldomero Dagdag of the Bureau of Soil Con-
servation (now the Bureau of Soils) under the directorship
of Dr. Marcos M. Alicante and during the incumbency of
Honorable Juan de G. Rodriguez as Secretary of Agriculture
and Natural Resources. However, Mr. Isidoro A. Romero,
chief of the survey party, passed away before the soil report
could be submitted. A reclassification survey of the soils
of the province therefore, was conducted from March 13
to May 5, 1963, inclusive, by Messrs. Arturo P. Manlofigat,
Sotero A. Calaustro and Florencio R. Francia of the same

- Bureau under the directorship of Dr. Ricardo T. Marfori

and during the incumbency of Honorable Benjamin M., Gozon
as Secretary of Agriculture and Natural Resources.
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SUMMARY

Ilocos Norte Province lies on the northwestern corner of
Luzon Island. It covers a total area of 38,899.34 square
kilometers or 339,934 hectares. Laoag, the capital of the
provinee, iy 486 kilometers by road from Manila.

The general relief i rolling to hilly and mountainous’
with scattered plains and wvalleys of varying sizes. The
biggest valley is found in the municipalities of Banna, Marcos,
Dingras, Solsona and Piddig. The eastern portion of the
province is mountainous and the most prominent peaks are
Mt. Linao, 1475 feet; Mt. Quiling, 1539 feet; Mt. Dinawanang,
1652 feet; Mt. Burnay, 2115 feet; and, Mt. Sicapoo, 2360
feet above sea level, L

The Laoag, Bacarra, Baruyen Rivers and their tributaries
drain the province towards the China Sea.

Water supply is inadequate. The only town with a water
system is Laoag. The rest of the municipalities depend on
pump wells and native dug wells for their water supply.

The natural vegetation is composed of commercial trees,
the most common of which are white lauan, guijo, apitong,
tanguile, palosapis, and molave. Grasses occupy the open
land. The cultivated crops are rice, corn, tobacco, sugar
cane, onion, garlic, vegetables, and root crops. ;

The province was created by royal decree in 1818 with
18 municipalities and a population of 135,748 people. The
population of the province as of the 1960 census figures
was 287,333 inhabitants. i

Like the other provinces of the country, Ilocos Norte partici-
bated in the revolution that overthrew the Spanish Government
in the latter part of the nineteenth century. Civil government
was established in 1901, At present the provinece has twenty
municipalities and three municipal districts,

Except for the interior towns and municipal districts, trans-
portation in the province is adequate. As of 1962, the province
has a total of 697.594 kilometers of surfaced roads of which
299.880 kilometers are first class; 216.189 kilometers, second
class; and, 181.525 kilometers, third clags. . '

There are adequate schools—elementary, high school and
~ college levels, in the province. As of 1962 there were 459 public

Chl0018, 23 private and 9 public high schools and 4

%

3

private and 1 public colleges. Aside from these there are
several vocational schools located in the more progressive towns.
The Bureau of Health and the Bureau of Hogpitals take care
of the health of the populace.

Farming is the major industry of the people. Weaving (text-
ile and mat), salt making, fishing, and pottery are some of the
important industries of the province.

The province falls under the first type of climate in the
Philippines characterized by two pronounced seasons, wet and
dry. The rainy season usually beging in May and ends in
October. - :

Of the 839,934 hectares total area of the province, 45,443.7
hectares are utilized as farm lands. Rice, tobacco, garlic, corn,
sugar cane, mongo, eggplant, coconut, peanut, and maguey are
the ten leading crops in the province. Bananas are planted
on sloping areas,

The soils of the province are clasgsified into three general
groups, namely: (1) soils of the plains and valleys; (2) soils
of the upland, hills and mountaing; and, (8) miscellaneous land
types. There are 23 soil types under the first group: 10 soil
types under the second group; and, 5 land types under the
third group. -

The stabilized portion of the dune land is utilized for the
growing of sugar cane, cassava, and sweet potato. San Manuel
soils are the most extensive of the goils of the plains. Although
Cervantes soils occupy the widest area, Bolinao soils can be
considered the most important soils of the upland, hills and
mountaing since these soils are primarily devoted to rice, to-
bacco, and coconut. '

The productivity ratings, land capability classes, erogion
classes and lime and fertilizer recommendations are included in
this report.

A so0il map showing the distribution of the different soil and

~ Iigcellaneous land types in the province accompanies this report.

SOIL SURVEY OF ILOCOS NORTE PROVINCE




by gullies and narrow ravines which are almost 500 feef deep

I. RECONNAISSANCE SOIL SURVEY,
DESCRIPTION OF THE AREA

Location and extent.—Ilocos Norte, one of the largest prove
inces of the Ilocos Region is located on the northwestern corner
of Luzon. It has a total land area of 3,399.34 square kilometers
or 339,934 hectares. The province is composed of the mainland
and one small isle, Badoc Island. It is bounded on the north
and west by the China Sea, on the east by the province of
Cagayan and the Mountain Province and on the south by the
provinces of Ilocos Sur and Abra. Laoag, the capital of the
province, is about 486 kilometers by road north of Manila. It
can be reached either by plane or bus. It is linked to Manila
by a first class road following the coastal line of the Ilocos
Region,

The province has several ports oﬁerlng protection to salhng
vessels from strong winds and typhoons coming from the north.
The three most important ports are located in Bangui; Diriqui,
Pasuquin; and, Gaang, Currimao, the last named port being
maintained by the province for its good harbor.

Relief and drainage—The province is generally hilly and
mountainous, but there are also some plains on the western
part. The chain of mountains and hills traversing the province
lengthwise is part of the Cordillera and Caraballo Mountains
which separate the province of Ilocos Norte from the provinces
of Cagayan, Abra, and Mountain Province. The most promi-
nent peaks found in the province are Mt. Linao, 1475 feet; Mt.
Quilang, 1539 feet; Mt. Dinawanang, 1652 feet; Mt. Burnay,
2115 feet; and, the highest of them, Mt. Sicapoo, 2360 feet
above sea level. ’

With the exception of the many scattered level to nearly
level lands occurring as pockets or small plaing along the
national highway toward the Cagayan Valley, the province has
# rugged terrain. The central portion towards the east is cut

The upland descends abruptly in rough escarpment fr
atrips of ands along t '
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The general trend of drainage flow in the province is in a
westward direction. The Laoag, Bacarra, Baruyen Rivers, their
tributaries and several small streams drain the province towards
the China Sea.

The mountaing on the northeastern portion of the province
are densely covered with forests. The hills are sparsely covered
with second growth forests as well as with grasses with cogon
as the dominant grass. The plains and valleys are devoted to
the planting of rice, corn, tobacco, sugar cane, root cropg and
vegetables. Some portions along the sea coast are devoted to
the planting of coconuts.

The terrain along the sea coast between Currimao and Laoag
is less rugged than that in the eastern border in spite of the
existence of hills and ridges of sand attaining a height of
about 300 to 500 feet above sea level. The ridges of sand are
blown and piled by strong winds coming from the open Sea.
This is common to regions where the sea coast borders desert
areas and through which strong monsoon winds pass.

There are no swampy lands in the province but there exists
a lake known as Paocay Lake or Dacguel @ Danum. The lake
is believed to have a subterranean outlet. Its water comes
mainly from the surrounding hilly areas. During the past years
the farmers living around the lake constructed a diversion
canal to divert the water for irrigation purposes.

Paoay Lake has an approximate area of 440 hectares with
a depth of from 10 to 15 meters at the middle. It iy being
utilized by the Philippine Fisheries Commission as a fish nursery.
It is located north of the municipality of Paoay and about 2
kilometers west of the national road from the Baay-Paoay
Junction.

The mountain ranges of Mt. Quebrada and M. Pieolero in
the municipality of Pasuquin, traversing the province lengthwise
or in a north-south direction serve as a radar base for the
Philippine Air Force, Armed Forces of the Philippines. A
lighthouse was constructed at Bobon, Burgos to guide ocean-
going vessels. Other important features in the province are
the Bannua waterfalls coming from high above the road and
pouring water direct to the sea and the famous Patapat Road

constructed on a cliff overlooking the sea.
Along the seashore from Currimao to Paoay, Pasuquin and

urgos are fo nd the_t __J;cn_i; coral reefs which are part

du 1 T 3
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ary rocks such as limestones, sandstones, conglomerates and
limy shales from which the soils of the province are derived.

‘The soils of the valleys and small pockets of plaing are derived

from alluvium consisting of clay, silt and sand originating from
the mountain ranges and hills of the surrounding areas. These
soil materials are brought down to the lowlands by water during
heavy rains.

Due to the generally hilly and mountainous relief of the
province drainage is good to excessive. The rivers and creeks
adequately drain the soils of the province,

Water supply.—The province has inadequate water supply.
The common sources of water for domestic use are native wells
and some perennial streams. The dug wells are found mostly
in the barrios. Water is abundant in these wells during the
rainy season but the water is turbid and polluted, thus it needs
a special treatment to make it potable for human consumption.
During the dry season, the water table sinks congiderably and
some wells dry up.

Laoag, the capital of the province, has an adequate potable
water supply for domestic use. This city has water resources
coming from the springs of Delomut, Sumilang and Arayat.
Most of the municipalities have drilled and dug wells but the
water therefrom are of rather poor quality. There has been
& move to improve the water facilities of the province.

Geology.—The province of Tlocos Norte has a rugeed terrain
and an irregular outline. The southwestern portion, which is
part of the physiographic unit known as Tlocos Coast strip,
congists largely of elevated coastal tract, mainly alluvium over-
lying older sediments with some portions of raised coral. The
plain is bounded on the east by an escarpment which is partly
due to a fault and partly to andesitic extrussives. The hills

- along the shore lines and the rolling areas above the coastal

plaing are of tertiary and sedimentary rocks such as limestones,

‘ sandstones, conglomerates and limy shales.

According to Smith the northern portion of the
nmonly ~Dungon district
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Vegetation—The vegetative cover of the province is similar
to those of the other provinces in the Tlocos Region. This is
perhaps attributed to the geological formation of the province
being linked with the other provinces of the region. Originally,
the province is widely covered with primary forest but due to
shifting cultivation a large portion of this virgin forest has been
reduced to secondary forest and grass. ‘

The mountainous northern portion of the province is covered
with primary forest. The primary forest conlsists of different
species of commercial trees. Underneath the towering trees
is a dense growth of vines, creepers and sapplings. The most
common species of trees are:

.

Secientifie Name Common Name 2

Tarrietio sylvetice (Vidal) Merr. ... Dungon
Shorea polysperma (Blanco) Merr, ... Tanguile
Shorea guiso (Blanco) Blume. ... Guijo
Dipterocarpus grandifiorus (Blanco) ... Apitong
Anisoptera thurifera (Blanco) Blume. ... Palosapis
Vatex ipamviflong Ju=saWuiimiis . | A s
Pentacme contorta (Vidal) Merr. & Rolfe... White lauan
Balonocarpus ecagayanensis Foxw. ... Narek

The secondary or second growth forest and brushwood which
cover the hills and foot-hills adjoining the primary forest con-
sists mostly of soft-wood trees, serub trees, shrubs and vines.
In some places specially along the courses of streams there is
an intergrowth.of a tough spiny climbing bamboo and other
vines making the forest very dense; The following are the most

common trees found in the second growth forest:

Common Name
v Akleng parang

. Bignay
Binayoyo.
Bamboo (most com-
i ; mon species)
Glirieidia sepium (Jacd.) Steud. ... Madre cacao
Sehizostachyum umampao- (Blanco) Merr. Boho
Eugenia cumini (Linn.) Druce ... . Duhat’

Scientific Name
Albizzia procera (Roxb.) Benth.
Amntidesma buniws (Linn.) Spreng.
Antidesma ghaesembilly Gaertn, ...
Bambosa spinosa Roxb, .o

The grasslands are found on rolling to hilly areas. Cogdn
and other drought resistant grasses are the main vegetation

with sporadic growth of duhat, binayoyo, guava and other gerubat

o8, The grasslands ave presently used for catt

DESCRIPTION OF THE AREA : il
fugar cane, onion, garlic, tomato, vegetables and root crops.
. Bananas are planted on the sloping areas. Mongo and other
. leguminous crops are also planted,

. There is a very small marshy area east of the road in Quiling,
;’ Batac. It is, however, so negligible that it cannot be indicated
- on a small scale map.
- Organization and populetion.—The organization and growth
“0f the provinee has passed through four stages, namely : Spanish
' period, American regime, Philippine Commonwealth, and finally,
Republic of the Philippines. Before the arrival of the Spaniards
there was already a region known as Ilocos which embraced
- the greater part of northwestern Luzon. By royal decree in
- 1818, the northern part was separated and created into the
“province of Ilocos Norte with the towns of Bangui, Nagpartian
~ (presently Burgos), Pasuquin, Bacarra, Vintar, Sarrat, Piddig,
- Dingras, Laoag, San Nicolas, Batac, Paoay and Badoc. In that
year the new province had a population of 135,748 people. The

§ Population has steadily increased to 251,455 in 1948 and 287,333

in 1960. The distribution of population in the province by
municipality is shown in table 1.

TABLE 1. —Distribution of population in Ilocos Norte by Municipality—
Censuses of 1902 to 1940,

e

Mousiulits 1903 1918 1939 1948 19
March 2 |December 81 January 1 October 1 Februg?y 15
4 e L e N A e T
Adnmg
: R e 209 170 414
) gg;:pm 13., 616 14,478 14,806 15,851 18,570
: i ,240 13,147 13,231 13,573 12,210
8,215 11,152 13,325 14,126 5026
4,786 [« “qlams 7,608 7,611 9,972
18,904 25,850 22207 22587 27,139
1.887 2,389 2,882 87003 8,984
_______________________ 261 231 2
2,495 8,753 4,191 4,296 5,4§§
15,641 21,388 22 434 24’481 28,308
322 654
50,198
2,808
8702
13,189
12 262
11,614
10,472
16188
8,176 9,032 10, 428 12,048
11,686 14,153 14,882 17,860
210,120 | 287,686 | @61,4F6 | a4%,a0d
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of the province up to the establishment of a civil government
in 1901 there had been several uprisings. The revolts in 1589
in Dingras and in 1660 led by Don Pedro Almazan of San Nicolas
were caused by the injustices in the collection of tributes by the
encomienderos. In 1788 another revolt took place in Laoag
spurred by the general discontent of the people over the tobacco
monopoly. Uprisings in the towns of Sarrat, Laoag, Batac, and
Paoay led by Pedro Mateo and one known only as Ambaristo in
1807 were due to the injustices of the wine momnopoly.

Like many other provinces, Ilocos Norte espoused the cause
of the revolution. Gregorio Aglipay, founder of the Philippine
Independent Church, was among the first to join the ranks of
the revolutionists. At the height of the revolution, the revolu-
tionary army led by Gen. Manuel Tinio occupied Tlocos Norte
as well as the other provinces of the Ilocos Region in the name
of the revolutionary government. Civil government was estab-
lished in 1901. ’

To date there are twenty municipalities and three municipal

districts in the province with the municipality of Marcos' being
the latest addition.

Transportation and market facilities.—Except in the interior
towns and municipal districts, transportation facilities in the

province as well as to the nearby provinces and Manila are §

adequate. The towns needing additional buses are Nueva Era,
Banna and Pinili. As of 19622 the province has a total of
697.594 kilometers of surfaced roads linking all the towns and
some barrios, of which 299.88 kilometers were classified as first i
class; 216.189 kilometers, second class; and, 181.525 kilometers,
third class. Of the three municipal districts only Dumalneg
is accessible to motor vehicles. A logging trail constructed f
along the slopes of the densely forested hills and mountains
links the municipal district of Adams to the national highway
leading to Cagayan province. The road to Carazi has not been
completed yet.

Several transportation companies operating passenger buses
and freight trucks serve the province in transporting passengers
as well as farm products within the province and to the nearby
provinces and Manila. Among them are the Philippine Rabbit:
Bus Lines, Inc., Phil. United Transportation, Franco Transports
ation, Mendoza and Sons, Maura Transit Co., Ofelia Trangs

e s
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Laoag. Air flight services are made every day.

farm products are sold during market days.

portation and Farifias Transportation. The Philippine Air “
Lines, Inec., maintains air transportation facilities in Gabu, ¥

There is a public market in every town where most of the §
Garlic, one of the
main sources of income of the farmers, finds its way to the ]
neighboring provinces of Cagayan, Ilocos Sur, La Union, Panga-

ginan and the cities of Baguio, Dagupan and Manila. Virginia §

tobacco is sold to the FACOMAS and private dealers.

Education.—The Bureau of Public Schools and the Bureau | :
of Private Schools operate the educational system of the prov- §

ince. In Laoag there are five colleges offering various courses.
These are the Northern Luzon Teacher’s College- operated by

the Bureau of Public Schools; the Northwestern Colleges, North ¥

Christian College, Saint Williams College, and Holy Ghost

College which are operated by private individuals or corpora- | §

tions under the supervision of the Bureau of Private Schools. |
Public high schools as well as private high and voc.ati_onal 1
schools are found in the more progressive towns. Elementary °

and primary schools are found in all towns, distriets and big §

barrios. An agricultural high school is found in Batac and in
Pasuquin. As of 1962' there were 459 elementary schools; 9 1
public and 23 private high schools; 1 public and 4 private

colleges. Table 2 shows the educational attainment of. the |

population of the province as of 1960.

TABLE 2.— Educaltional atlainment of the population of T locos Nowte in 1960,

Total \
Grades completed numher of Per cent
students

No grade completed__ .. _ bl R R R B el e e 15?,?;% 5 gg i ?g 1
Hlomentaryslitorb o el Ry e Ol e fe b I e e CRRE L0 e a S 18515

. Elementary to high scheol 3. ... LR e e e e B L : 9’088 800
High school graduate to college graduate._________._______._._____. 3 ! 6§ |
IR OTAT i At e A sl DS alne ol o e o e 2 e L 287,333 100,00

all other religious institutions in the provinee. Other religious
denominations with relatively lesser followers are Rom

_ Catholic, Protestant, Iglegia ni _‘Kristo and‘ ,m?ay ot

i i ‘ 1

Religion.—The ehurch founded by the late Gregorio Aglipay
in, 1902 known as ‘“Iglesia Filipina Independiente’ dominates‘

- World War II has had its ill effects on the industry but due

- 48 government aid and encouragement the farming of Ilocos

DESCRIPTION OF THE AREA 15

the 1960 Census of the Philippines there were 157,972 people
who believed in the faith founded by the late Gregorio Aglipay,
115,736 Roman Catholics, 7,900 Protestants, and 3,628 mem-
bers of the Iglesia ni Kristo church.

Health.—The Bureau of Health and the Bureau of Hospitals
look after the welfare of the community concerning health
through the puericulture centers organized in most towns.
The provincial hospital located at Lacag City is fully equipped
with modern hospital facilities. The Philippine National Red
Cross has a branch office in Laoag and is rendering humani-
tarian services. There are several practicing private dentists
and physiciang in Laoag and in other progressive or thickly
populated towns.

Lighting  facilities—Most dwellings in the towns and
barrios are provided with lighting facilities. These facilities
are classified according to the type of energy or fuel used for
lighting purposes, namely: electricity, kerosene and oil. At
present Laocag City and the towns of San Nicolas, Batac, and
Paoay have electrical lighting facilities ; . the rest of the towns
and barriog use kerosene or oil for lighting purposes.

Industries.—Majority of the people are engaged in farming.

to the inherent hardworking characteristic of the . people,
the necessity of providing for one's existence, as well

Norte has progressed considerably. The introduction of Vir-
ginia tobacco and cotton gave much impetus to the industry.

Due to insufficient tillable agricultural lands prevailing in
@ province and low crop yields, home industries were devel-
ol to supplement the farmer’s income. Weaving is the
ticipal home industry for women throughout the province.
I industry was developed on a large scale in the 19th cen-
¥ 48 a result of the operations of the Real Compania de
Upinas, The textile industry incidentally encouraged the
ifactur indigo. To date, despite the establishment of
'n e i in the suburbs of Manila, the anti-
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The seat: of pottery and blacksmithing is San Nicolag while
Bangui and Pagudpud are the centers of mat weaving (pandan)
industry. Salt making is the industry of the people living in
the barrios along the seashores of Paocay and Pasuquin.

Fishing is also an important industry of the province in
which people who live along the shore are engaged. The China
Sea is the principal fishing ground for salt-water fish and Paoay
Lake and the big rivers for fresh-water fish. Fishermen use
nets, hook and line, and spears for fishing. The use of dyna-
mite in fishing has badly damaged this industry and therefore,
reduced the earning capacity of the people engaged in it.

Mining of asbestos was first done in the province in 1919
from the Dungon-Dungon estate. It was, however, stopped in
1920. At present a white soil material is being mined in So.
Calbaryo, Bo. Pasaleng, Pagudpud for ceramics. According to
gome informants an iron mine is to be opened in So. ILamen,
Piddig upon completion of the road leading to the area.

CLIMATE

The province falls under the first type of climate character-
ized by two distinet seasons, wet and dry. The wet season
usually comes in May .and ends in the early part of October;
the rest of the year is dry season.

The rainfall of the province has considerably decreased. The
1954 Annual Climatological Review showed that the province
had an annual rainfall of 90.32 inches while the latest data
ubtained from the Weather Bureau Station at Gabu Airport,

1. Laoag showed that for the last eight years (1955-1962) the
average rainfall was 77.18 inches, a decrease of 13.14 inches.
Thig decrease may be attributed to the continuous denudation
of the forested hills and mountains. The heaviest rainfall oc-
ured in July 1961 and 1962 with a total precipitation of 51.45
nd 49.34 dnches, respectively. The incessant downpour for
Ay brought about the swalling- oi the rivers and subgequent

months

Figure 5. Pot indusiry in San Nicolas, Ilocos Norte. Shown are “lusob” used
as walls of the wells in the province.

.
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TABLE 3.—Monthly average and annual rainfell; number of rainy days;
mean, mean wmaximum and mean mintmam temperature; rela-
tive humidity and, cloudiness i Laoag, Ilocos Norte.

Rairfall | Number Temperature © F* Relative | Cloud-

Month in of 1'airiy Nican AToah humidity ingss\ﬂ
) 1 ; i

et bilpdas Mean |aximun fmi- imum % (0-10)
January .- 0.17 1 7.2 87.5 66.9 78 2
0.20 1 78.6 87.4 69.9 7h 4
0.18 1 82.0 91.4 T2.5 70 4
0.45 2 83.4 92.3 T4, 7 76 3
T02 9 85.4 942 6.7 73 4
12.38 17 84.1 91.9 76.8 79 i
20.94 20 82.6 89.8 75.3 83 6
24.72 20 81.6 88.6 T4.7 86 8
S eptenth erdis PN EG SRSt e 15.28 16 80.5 86.7 74.8 87 8
Qotober=t Rean slibel o bt I 6.62 8 80.2 87.3 7382 81 i
It sl ors) Ul i B S SR 1.88 5 77.6 85.2 70.1 78 5
Dacemberi s i se s St 0.53 2 77.6 87.5 67.8 69 4
PAnma el e e e e 90.32 102 80.9 89.2 TR 78 &b

1 Weather Bureau, “Monthly Average Rainfall and Rainy Days in the Philippines”

(Manila: Weather Bureau, 1962) (Mimeographed.)

2 Weather Bureau, Annual Climatological Review: 1954 (Manila: Weather Bureau.
p, 81.

rally, the warmest months are April, M“aty and June and the
coldest months are December, January and February. ‘

Humidity is the interaction between precipitation and temper-
ature. It influences the growth of plants and animals. The
amount of moisture that transpires from the plants and body
of animals is dependent upon the relative humidity. The rela-
tive humidity of the province is rather high. The latest re-
cord at the Weather Bureau Station at Gabu Airport, Laoag
based from the eight year period from 1955-1962 showed that
it varies from 71.6% in April to 85.9% in August, as shown
in table 4.

TABLE 4.—Average monthly ond annuel temperature, rainfall, huwmidity
and cloudiness in Ilocos Norte.

1956) .

Rainfall| Relative | Cloud-

Temper- ) ;
Month ature in humidity | iness
o (0-10)

1By e i L Pt o SR GO P T Y AR T IR e T

Aponal Ly atelel o LNV DS S RRIR SERIRL o P s B R -6 0. A5 3
Hebmnrarys MU STy 6.5 0. ) 2
Mareh= E280008 A0anT 00 Jalth 79.6 0. .8 2,
AprilES i SEL s e 82.6 0. .6 21
Ila pdrs s et S A e e 84.1 4. 5.4 4.
Jmeiy SN s 827 14. 4 e
T |ohr 4T T e 81.5 2t 2 Ve
August__ - _ 81.1 23. 9 8.
September. 81.1 8. 0 s
October__._ 81.0 3. L0 b,
November.. 79.5 il .8 4,
4 A .
2

Bl et ro 0 00 B0 00 3 0 0

s
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The province, being open towards the north and west, suffers

from the effect of strong winds. It ig one of the typhoon-

swept provinces of the Philippines and is usually visited by

hurricanes originating from the Pacific Ocean sweeplng across
the region to the China Sea.

AGRICULTURE

Long before the arrival of the Spaniards in the Philippines |
the people of Ilocog Norte have already been engaged in agricul-
ture. However, during World War II this undertaking suffered

utter destruction. Nevertheless, the agricultural development

of " the province has steadily gained its stability since the

liberation of the Philippines from the Japanese Occupation.

The establishment of an experiment station of the Bureau of

Plant Industry in the province as well ag the presence of rice
and corn action teams has immensely contributed to the develop-

ment of agriculture. At present,lthe farmers are gradually |

adopting the scientific way of farming, This wiil eventually
bring about the agricultural progress of the province and the
country as well. /

CROPS

With the clayey nature of the agricultural lands, rice has |

been and is presently the main crop. However, due to the

limited acreage of arable land and the low yield of this staple
crop, farmers cultivate other crops adaptable to the soil. The

other cropg grown are corn, sugar cane, mongo, garlic, tobacco
onion, vegetables and root crops.

From the agricultural census of 1960 the ten leading eco-

nomic crops of llocos Norte are as follows:
Crop | - Avrea-ha, Production Value -

Palay, lowland &

30,023.3

986,063 cav.
. Tobacco, native, Vugmla
& other varieties 4,754,839 kilos
) 1,817.5 3,362,727 Lilos
Sugar cane 2 1,098.2 « 61,821 m. tons  960,297.00
TR e 5,259.9 85,997 cav. 878,905.00
langoo St 1,462.1 924,883 kilos | 369,137.00
Eggplant 311.6 1,420,789 kilos 250,638.00
Coconut ' 1,115.6 2,215,440 nuts 232,932,00
Peanuts 281.0 205,826 kilos 77,019.00

110.1 92,665 kilos 57,990.00

- 8,865,068.00

P9,816,137.00

7,367,966.00

AGRICULTURE 21

fural census of the Philippines, the total area devoted to this
p is 30,028.3 hectares producing 986,063 cavans of palay
(44 kilos a cavan) valued at P9,816,137.00.
~ local rice varieties such as Gallano, Burguis, Burik, and
Viray which yield from 20 to 30 cavans of palay per hectare
o still preferred by the farmers. However, due to their
or vield planting of certified lowland rice varieties is gaining
dmpetus. These certified -lowland rice varieties planted are
Pota, BE-3, BPI-76, and Tjere Mas which yield well above
he local varieties. Dry season rice culture is limited to areas
where irrigation water is available. : :
Tobacco.—Native, Virginia, and other varieties of tobacco are
grown in Ilocos Norte. According to the 1960 census the
‘fotal area planted to this crop is 7,110.7 hectares with a
total production of 4,754,839 kilos valued at Pg,865,068.00.
. Native varieties of tobacco have been widely grown in the
province but the introduction of Virginia tobacco has decreased
{he area devoted to the former. Today, the municipalities of

- Vintar and Bacarra lead in the productlon of the native
- varieties.

The great demand for cured aromatic tobacco leaves by

‘Lhe cigarette manufacturers brought about the introduction of
Virginia tobacco in Ilocos Norte. The government subsidy

{or this crop has encouraged the farmers to grow this parti-
ular crop. At present it is grown in every municipality of
province with Batac, Pinili, and Dingras leading in pro-
uetion. The varieties planted are Harrison Special, Golden
imox, Golden Oxford, North Carolina, and Golden Harvest
sroducing 600 to 750 kilog of cured leaves to a- hectare.

* (arlic—Garlic culture has gained importance in Ilocos Norte
¢o the prohibition of garlic importation in the middle fifties.
hile no price support is given this crop some farmers pre-

orrved planting garlic than Virginia tobacco. The preference

be attributed to the exacting cultural reqmrements of




Figure 8. Stacking of rice straw is a common practice in the provinge. The straw
is used as mulch for growing onion and garlic; after their harvest the straw is
gathered and restacked for the next year. 5

Figure 10. Garlic harvesting in Paoay, Ilocos Norte. The harvest is brought home
where it is dried, cleaned, sorted and bundled for market or for storage.
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milled and processed into panocha and muscovado sugar or
gold for chewing purposes or the juice is extracted and fer-
mented into an intoxicating native drink called basi. In the
1960 census the total area devoted to this crop is 1,098.2
hectares with a total production of 61,821 metric tons valued
at P960,297.00. Varieties POJ 2878, PSA 14, and Alunan are
extensively erown.

Corn.—Corn is generally planted along borders of rice plots
on the level areas and sometimes in kaingin. The varieties
planted are Cagayan Yellow and White Flint and Glutinous
White. In the 1960 census the total area devoted to this crop
is 5,259.9 hectares giving a total production of 85,997 cavans
of shelled corn (57 kilos a cavan) valued at P878,905:00.

Coconut.—In the 1960 census the total area devoted to this
crop is 1,115.6 hectares with a total productlon of 2,215,440
nuts valued at P232,932.00.

Legumes—The leading leguminous -crop is mongo. It is :
rotated with tobacco or garlic and is sometimes intercropped #
with corn during the dry geason. In the 1960 census the #
total area planted to this crop is 1,462.1 hectares with a total
production of 924,883 kilos worth #369,137.00. Peanut ranks
second to mongo. In 1960 the total area planted to this crop
is 281 hectares with 92,665 kilos of produce valued at
! P77,019.00.

i Root erops—Among the root crops planted, camote, cassava,
1 gabi ang sinecomas gave a sizable income to the province. In
” 1960 the total area planted to camote was 233 hectares with a
- total production of 789,935 kilos worth P63,195.00. Cassava

| | occupied 52.0 hectares with a total production of 425,076 kilos
;a valued at P34,001.00. Gabi occupied 34.3 hectares. producing |
164,720 kilos valued at P24,708.00 and sincamas, 7.2 hectares
with a total production of 109,398 kilog valued at P12,034.00.

Vegetables—The leading vegetables planted in the province
are tomato, onion, squash, patola, ampalaya, upo, cabbage, and
ginger. 'In 1960 the area, production and value of these crops
are as follows:

Figure 12. A carabao-drawn wooden sugar cane crusher at Monte, Paoay. The
juice extracted is processed into panoche and muscovado sugar or fermented into

basi.

v Crop Area-Ha. Production (Kg.) Valua

A ormation /i ® sttt lin o) S et 221.9 1,114,904 P312 173:
@ niciadnemsie sy - i e s bl - 154.6 491,185 e 0,604,
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29,073.00

(121000 I (000 o1 ) IR 14.8 264,303
Cabbage 14.0 68,171 23,178.00 . I
q GINEET! ] 5.7 16,716 10,716.00°

Fruit trees and other cultivated frmts.—Frult trees are most-
ly grown in backya{ds However, banana ig planted on sloping
| areas or at the foot of the hills. 3
i During the 1960 census year the following fruit trees and

other cultivated fruits led all others in Tlocos Norte: 4

Production

. Fink GRS vera frelNe N R
o DANEO: e 497.2 85847 tr. 16,734 tr. 3,207,028 P880,216.00
: Banana 750.7 365,017 h. g 4,741,708 531,300.00
| Star apple ...... 159.6 49,507 tr. 13,316 tr: 871,917,_ 197,078.00
1 Papaya ... 775 47,194 tr. 24,388 tr. 491,622'  57,960.00
O 911 9,690 tr. 4,400 tr. 133,534  38,382.00
! Coffee g
L Arabica ... 17.6 11,969 tr. 4,934 tr. 8,174) ;
. Other varie- ) 2¢,147.00 9
Gipe il 1.9 1,599 tr. 480 tr. 1,011) :
: Avocado . 26.0 6,081 tr. 1,398 tr. 81,842  15,550.00
Ghido © /-l 13.5 4,540 tr. 1,581 tr. 33249  11,970.00
Sugar apple
(abis) di 3000 & i amla st ik ] 2h2 by 30,477 9,143.00
i ol Al AT 2340 tr. 1,145 tr. 2,683 845200
{.-; Tackfruit ... kD ki 840 tr. 51,594 8,255.00
k Mandarin ... e 1,402 b 361 tr. 16,642 8,155.00

b
4

Other crops—Additional income for the province came from
| bamboo which yielded 2,597,793 poles worth £8381,294.00, ¢

AGRICULTURAL PRACTICES

Agricultural practices in Ilocos Norte do not differ much
from those followed in other provinces of the country. The
native wooden plow and harrow are commonly used for cultiva-:
tion with the carabao as the usual source of power. The use
of farm machineries is impracticable in the province inasmuch
as the land holding of each farmer is limited. Clean culture,
thorough land preparation, seed selection and the use of stand-
ard seed board varieties are practiced by some farmers. In
the past the use of commercial fertilizers' was not common, but
due to the rapid decline of the farm’s capacity to produce the
farmers are now prompted to use either the organic and inor‘
gamc (commercial) fertilizers. Such interest in the use o
if ccmtmued by the d.‘armers W111 sugtain he

for lowland rice culture out of gently sloping areas.

- method of harvesting rice.
- 0r non-bearded, the rice panicles are cut one by one with the

:“‘then cut close to the ground, bundled and stacked.
14 used as a mulch for growing onion and garlic.

AGRICULTURAL PRACTICES

Shifting cultivation or kaingin, on the other hand, is very
rampant in the interior part of the province. This system of
farming accelerates soil erosion making the land unproductive
in the long run. Besides, the cutting of trees and other vege-
lative cover may eventually change the climatic condition of the
place. It is a common observation that some regions which
have been enjoying a climate of no pronounced rain period and
fo dry season are now encountering a distinet dry season and
yometimes a long drought. Flood in the lowlands oftentimes
secur because nothing will hold or impede runoff. This system
of cultivation must be discouraged or stopped because of its

 {remendous effect on the soil and crop yield. Likewise, it will

destroy the lumber industry of the province.

Bench terracing is commonly employed to create rice paddies
Usually
this is accomplished by manual labor or with the aid of a work
animal. The dikes are always repaired at planting time.

Crop rotation is practiced to a very limited extent. Majority
of the farmers plant a sequence of crops but their soil fertility
depleting characteristics are seldom taken into serious con-
#ideration,

A unique practice of the farmers in the province is the
Irrespective of the variety, bearded

The straw is
This straw
While in
most parts of the country rice straw can be obtained free, it
mmands a good price, about P0.50 a bundle, among garlic
onion planters in the province. The straw supply may be
ol for two to three cropping seasons depending upon the
e given to it when being stored. When the straw is no
jger serviceable it is left in the field to rot or burned if the
land ig to be prepared at once for the following crop. Stacks
iee straw right in the field with shades to protect them from
1 are a common sight in the province.
#, inter-cropping, or catch-cropping is a
Anerease the returng per unit area of land
h@wever, s o.nly done on elevaﬁed

uge of the rakem and then are tied into bundles.
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actual start of the rainy seasomn, the spaces between the rows o}
anharvested Virginia tobacco are plowed and planted to corn.
This gives an additional income or food supply from the small
parcel of land that each farmer cultivates aside from his regular

, The number and value of livestock and poultry in the province
qecording to the 1960 census figures are as follows: ;

rice crop. ; r Livestoel: and Poultry i‘;ﬁi’ﬁ?ﬂ Sl Vil

The presence of the rice and corn action teams in the province | CRCTRER e 33,465 61,257  P12,493,808.00
is boosting the production of these staple crops. The applica- Gatblai. 21,239 40,982 8,817,905.00
tion of commercial fertilizers is one scientific practice these Hogs | oootee 45,845 82,545 4,349,840.00
teams are encouraging farmers to observe in their farms. The | gg;::s --------------- ??};2 1?2;3 222&??-%
common fertilizers used are ammonium sulfate, 12-12-12, Spain A = 1:97 5 18’,60_7:00
12-12-10, 12-12-6, and 12-24-12, applied at the rate of from Clhiakons s 46,396 496,632 652.339.00
one to two bags of ammonium sulfate and/or three to five bags T)ualee e ‘ 1,702 9,664 12,839.00
of any of the complete fertilizers per hectare. The high price Turkeys 84 378 1,955.00
of better quality Virginia tobacco leaves has induced the farmers - gfgessné --------- ﬁi gig Lgég:gg

to fertilize their Virginia tobacco crops, too. The most common
fertilizer used is 5-10-16 applied at the rate of from three to
five bags per hectare. The success of the Virginia tobacco in-
dustry of Batac enabled the Batac Producers Cooperative Mar-
keting Association to establish a soils laboratory * with the aim
of producing better quality flue-cured Virginia tobacco leaves.

FARM TENURE

Ifarm tenure refers to the manner in which a farm is held
by its operator. In farm tenure classification, the Bureau of
le Census and Statisties during the 1960 census year classified
furm operators into five categories; namely, (1) full owners,
2) part owners, (3) tenants, (4) farm managers, and (5)
rm operators under other conditions. Tenants are further
lussified as (a) cash tenants, (b) fixed-amount-of-produce te-
nts, (¢) share-of-produce tenants, (d) cash and fixed-amount-
produce tenants, -(e) cash and share-of-produce tenants, and
rent-free tenants.

- The total number of farms and the total area of these farms
by lenure of farm operator in Tlocos Norte according to census
pes of 1960 are as follows: |

- In 1959 ° the total irrigated area of the province was 30,010
hectares; 6,320 hectares of this total are irrigated by gravity
and is maintained by the covernment, 5,940 hectares by com-
munity administration, 235 hectares by pumps, and 17,515
hectares by some private or communal irrigation gystems.

LIVESTOCK AND POULTRY INDUSTRY

- The livestoék and poultry industry of the province is not well
developed due to the limited area for pasture and scarcity of‘

poultry feeds. The long dry season limits the planting of i ot Total No. Total Area of

secondary crops which can be utilized for poultry and animal oo i (Al

feeds. Cattle, carabaos and horses are the most important . R TR a0 g
; i S : : : [EERTRO e o R 15,182 21,107.3

animals raised in the province. These are raised chiefly as Tenant: i

work animals. Some progressive farmers have more than one Ghat s P SR 16 16.6

388 824.8
10,241 9,814.1

of each animal and several poultry in their backyards. : 5 Fixed-amount-of-praduce tenant ..

1§

4

1 This soils laboratory is the first and only private soils laboratory in
the Philippines. It started operation in December 1961 with the assigtance
of the Bureau of Soils. On September 29, 1963 the full management
the laboratory was turned over to the Bureau of Soils. 3

Agricwlturae: 185689, (N DA




e

e e
—~ e

b b

. SOIL SURVEY OF ILOCOS NORTE PROVINCE

30

TYPES OF FARMS

The Bureau of the Census and Statistics during the 1960
census year classified farms into 14 types, 10 of which are
grouped as crop farms. The 10 crop farms clagsified which
were based on the first 10 major crops in the country are as
follows: (1) palay farm, (2) corn farm, (3) sugar cane farm,
(4) abaca farm, (5) tobacco farm, (6) vegetable farm, (7)
root crop farm, (8) coconut farm, (9) fruit farm, and (10)
coffee farm. The relationship between the physical area planted
to a particular crop, on one hand, and the cultivated land in
the farm, on the other, is taken into primary consideration. A
crop farm is typed according to the particular crop which
occupies 50 per cent or more of the cultivated part of the farm.

The four other types of farms are: (11) hog farms with 20
or more hogs regardless of area; (12) livestock farms which
satisfy any of these conditions, namely, (a) the area is 10
hectares or more with at least 10 heads of any specific kind of
livestock and the cultivated area is less than 20 per cent of the
total area of the farm, or (b) the area is less than 10 hectares
provided there are more than 20 heads of any specific kind of
livestock (except hogs) and the cultivated area of the farm is
less than 20 per cent of the total area of the farm; (13) poultry
farms are farms which do not qualify as erop farms and satisfy
any of these conditions, namely, (a) there are more than 300
chickens regardless of area, (b) there are more than 100 laying
chickens or ducks regardless of area, or (¢) there are more than
200 other specific kinds of poultry other ‘than chickens; and
(14) other farms which are those that could not be classified
under any of the aforementioned thirteen types of farms,
erouped as follows: (a) farms planted to palay, corn, coconut,
abaca, tobacco, and/or sugar cane without any of them occupy-
ing 50 per cent or more of the cultivated land, or (b) farms
planted to other miscellaneous crops such as cotton, cacao,

kapok, ramie, bamboo, etc., even if one of them occupied 50 per

cent or more of the cultivated land.

. The total number of farms and the total area of these farms
by type of farm in Ilocos Norte according to census ficures of
1960 are as follows:

Type of
farm

'g‘otal No. Total area of
of farms farms-ha

31,806
. Lol

_&7,765. (s

31
T obaccor b i S S S O e 1,993 2,490.1
Vegetable ....... 74 54.1
Root crop ... 6 L
Coconut ........ 159 249.0
0 1T 3 e el (g 133 165.9
Goffeas i aaie ga e i — —
Hoglpr M0 & gl it 44 149.2
* Livestock 42 1,483.4
Ponlury it at iy s s 24 26.8
Othersyiit, Cefl el Lt i L 00, Eliedml 1,578 2,909.0
36,088 45,443.7

The total number of farms and the total area of these farms
W gize of farm in Ilocos Norte according to census figures of
0060 are as follows:

Size of Farm-ha. i;;t%mxzé Totgéﬂﬁﬂ:e-iaabf
R er {02 s A R ol L S R )
0.2 and under 5’228 1,6?2:2
f-g :;13 Eiél:: 10,021 6,534.5
2'0 0 14,125 17,399.8
: 4,012 8,782.0
3.0 and under 1,142 3,582.7
4.0_ and under 29() 1,209.3
5.0 and under 400 2,603.6
10.0 and under 111 1,198.9
15.0 and under il 184.4
20.0 and under 8 164.0
PEI0RATd inder T 500 N TN e 10 308.8
BOOEEd R der: « 100:06 VT SEESe 8 467.3
- 100.0 and under 200.0 3 390.3
RO OO AS nver o e il 2 1,050.0

45,443.7

FARM INVESTMENT

number of selected farm equipment which corresponds
investment in Ilocos Norte according to the 1960 census
ollows :

Number

47,847
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Stripping machines
Sprayers
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SOIL SURVEY METHODS AND DEFINITIONS

Soil surveying consists of (1) the determination of the mor-
phological characteristics of soils; (2) the grouping and classi-
fication of soils into units according to their characteristics; (3)
their delineation on maps; and (4) the description of their
characteristics in relation to agriculture and other activities

of man.

Soils, their landscapes and underlying formation, are examl-
ined in as many sites as possible. Borings with the soil auger
are made, test pits are dug, and exposures such ag road and

railroad cuts are studied. An excavation or road cut exposes
a series of layers collectively called the soil profile. The hori-

zons of the profile, as well as the parent material beneath, are
studied in detail and the color, structure, porosity, consistency,

texture, and the presence of organic matter, roots, gravel and
stones are noted. The reaction of the soil and its content of |

lime and salts are determined either in the field or in the

laboratory. The drainage, both external and internal, and

other features such as the relief of the land, climate, natural
and artificial features are taken into consideration, and the
relationship of the soil and the vegetation and other environ-
mental features are studied.

On the bases of both external and internal characteristics,
the soilg are grouped into classification units, of which the three
principal ones are (1) soil series, (2) soil type, and (3) soil

phase. When two or more of these mapping units are in such
intimate or mixed pattern that they cannot be clearly shown on'
a2 small-scale map, they are mapped or grouped into a (4) soi
complex. Areas of land that have no true soilg, such as river
beds, coastal beaches, or bare rocky mountain sides are called
(5) miscellaneous land types. Areas that are inaccesgible like
mountains and great forest areas whose clasgification is of no
agricultural importance for the present are classified as (6):
undifferentiated 'soils. ] |

“A seriés is a group of soils that have the same genetic hori

zons, similar important morphological characteristics and simi<§

lar parent material. It comprises of soils which have essential
the same general color, structure co_n_a' oy, TH

SOIL SURVEY METHODS AND DEFINITIONS a8

s lernal characteristics. In thg, establishment of a series, a
ographic name is selected, taken usually from the local’ity
d ere the soil was first identified. For example, the Tadao
rles was first found and classified in the vicinity of Bo, Tadao
YRuquin, :
A soil series has one or more soil fypes, defined according to
he texture of the upper part of the soil, or the surface soil.
class name such as sand, loamy sand, sandy loam, silty
ay loam, clay loam or clay is added to the series name t;) give
'!:g complete name of the soil. For example, Tadao sandy clay
:-:‘-: is a moil type within the Tadao series. The soil type
_erefore, hag the same general characteristics ag the soil sei‘ies:
» gep.t for the texture of the surface soil. The soil type is the
;incl-_pal ‘ma.pping unit. Because of its certain specific charac-
,.siilcs it is usually the unit to which agronomic data are
initely related.

| A phase of a soil type is a variation within the type, differing

itom the soil type only in some minor features, generally ex-

na]_, that may be of special practical significance. Differences
relief, stoniness, and extent or degrees of erosion are shown
13]1a3f3s. A minor difference in relief may cause a change in
agricultural operation or change in the kind of machinery

0 be used. The phase of a type with a slight degree of acce-

E.ted erosion may differ in fertilizer requirement and cultural
magement from the real soil type. A phase of a type due
ine]:iy toddefree of erosion, degree of slope and amount of
and stone in the sur i ]

ip il the area can be delinef;ccefl. e t-he
#0il complex is a soil association composed of such intimate
_:e of series, types, or phases that cannot be indicated
&te]y onl a small-scale map. This is mapped as a unit and
.ed a 80il complex. If, in an area, there are several series
a8 Faraon, Cervantes, and Bantay that are mixed together
mplex must bear the names of the dominant series, as thé
nay be. If there i y ong dominant conatituén-t, the

v or Cervantes
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The soil survey party, composed of twe or three technical
men, maps the area and delineates the various soil types, phases, i
complexes and miscellaneous land types. All natural aI'ld cul-
tural features found in the area are indicated on the soil map,
such as trails, railroads, bridges, telephone and telegraph lines;
barrios, towns, and cities; rivers and lakes; prominent moun-

tains, and many others.

THE SOILS OF ILOCOS NORTE

The soils of the province were classified as follows:

Soil and Miscellaneous Land Types

A. Soils of the plains and valleys: ‘Number
1. Bantog . cl'ay gl s Dl IR BT E Sl Dt v S 928
2, Bantog clay loam ... L el 16
3. Bantog sandy 10am ..o 389
A B o tos =Tl bRloarn S St Lt e S 390

¢ 5. Bantog Silty clay i 870
6. Bantog silty elay loam ... sl
7. Maligaya silty clay loam ... 383
S e AT nanianathe) (ol AR L L 68
Lo S e rnaTidos el oarm IR Sl e e 67
10. San Fernando sandy loam . 871
11. San Fernando silty clay ..oy Nty 868
12. San Manuel clay loam .. B L0 236 1
13. San Manuel loam ......... L N 190
A NT el el TR S R 97
15 \San Manuell sandy clay logm oS ien e i 5968
18 S anl Manueldsandy  Losm| S e el s g6

Ui San Mannels siltiloanm SEEE e B P e RO
RS ama Mamiel Siltyiclay e RIS e ) 869
191 San Manuell silty clayloam’ Ll fei L aeR L 0 iy
20, Umingan'telay loapa® L oi s S il Cans A 168
21. Umingan ]gam .................................. SLLE o e 32278
g TInino o san vl oam ST s e e sl S 100 3
5.2 M in cam @1y el 2] oo St ae e i S il e 872

B. Soils of the upland, hills and mountains:

TR AT ClAYE L GaTn en L S e U i M RO &
D Rantayvclay.d cam Sl el S ISl Bl e 259
B BaTC Ay Loani el A TR C L e SR T
AERR oli a0l clanp e IR A L o L T N 153
5. Bolinao clay loam

! (Sl b vonieilbapshan b eI AL e RSl W L
I Cleryantesiclays |Oarm i el s Al iul e i e
8. Faraon clay loam e S ot
giilnnsiana clayaloam et i e
10. Tadao sandy eclay loam ...

el
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C. Miscellaneous land types:

e umel v amd; =M e e v e e TR O
2. Mountain soils, undifferentiated ........................ 45

3. Riverwash .. 152
4 - Rogkldlatde bbbis iR o B G s 599
Suvsand and coralhelTmeeean o T Re e Ll 595

able 5 shows the area and proportionate extent of each soil
' nigcellaneous land type in Ilocos Norte.

5. —Area and proportionate extent of each soil or miscellaneous

land type wn Ilocos Norte.

Soil type or miscellaneou: Area !
land type i hectare Per cent
[BE e e lay e SRl N e 912.
Bantog clay loam.__ T ;284.??(3; 339;
Bantog sandy loam 5 '106.26 0.03
BETacte e bam . LRSS e T T R e 361.84 0.11
ol elayil (o a0 O S DI 350.71 0.10
HatdorEihy: clay TodmuUl B SRR AT 0 ieie BUO S 3 1 2 1,679.16 0.49
INGHIeE oty clay foarm i to Lol FA T TSR 2,890.70 0.85
i G RO PR ¢ S s R T T R 9,884,156 2.76
San Pernando clay loam_ _ 2:369.95 0.70
San Pernando sandy loam. 403,84 012
San Fernando silty elay___ 701.42 0.21
San Manuel clay loam____ 1,647.27 0.48
men haruel Joam ... 07 L0l T T 9,5696.70 2.82
R TN o] mavid o TS PR S R R ' 170,04 0.05
San Manuel sandy clay loam. - oo o odo il 446,36 0.
San Manuel sandy loam.-___ . b 4,251.08 5
San Manuel silt loam_ ; 6,217.18 1
Sun Manue] silty clay_ . 1,487.86 0.
San Manuel silty elay loam 913,97 0.
Umingan clay loam_ 2,933.21 0.
Umingan loam. __.___ . ' 5.090.61 i
Umingan sandy loam.____ Z 223.81 0.
Umingan silty clay loam__ 5 1,711.04 0.
Annam elay joam__ P 5eass sl SR
Bantay clay loam ; 40,469.82 11,
Bantay loam .. 27488.72 0.
Bolinuo elay_ "670.79 0.
Bolinuo elay loam 14,315.85 )
Bolinwo loam.. . 2.858.82 0.
| Gervantey elay loam 60,279.63 | 17.7
Haraon clay 1oam... 5,441.82 i
Luislitna elay loam. i 6,270.27 ik
| Tadao sandy clay loam i 4,729.27 i
Dune land.. . . i 5,707.01 i
Mountain soils, 116, 061.85 34
Riverwash . ' 6,585.96 1
Rocle land . 7,641.23 B
snd und coral bod 1.264.68 0.
........... 34.00 0.
G i) 0.
389,934, 100.

- Wwith the use of planimeter. No deductions

ortation Tacillties,
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SOILS OF THE PLAINS AND VALLEYS

The soils of the plains and valleys were formed mainly from
alluvial deposits or sediments laid by water. Their colors range
from very pale brown, reddish brown to black while the texture
of their surface soils varies

_ age is generally fair while
These level areas represent the most productive

internal drainage is poor to good.

province.
of rivers and creeks.
57,134.45 hectares.

The total area covered is estimated at

BANTOG SERIES

Bantog series was first established during the reconnaissance
soil survey of Bulacan provinee. Soils of the series were formed
from water-laid sediments coming from the nearby rolling areas.
The surface soil is grayish brown to dark brown sandy loam to
clay. The subsoil is yellowish brown to dark brown clay loam
to clay. The substratum is yellowish brown heavy clay. The
relief is level. External drainage is fair while internal drain-

age is very poor.

Bantog clay (228) . —The surface soil ig grayish brown to !

dark brown (10YR 38/3) clay; sticky and plastic when wet.
Reddish brown (5YR 5/4) streaks are present. Other profile

characteristics are similar to those of Bantog silty clay loam

discussed elgewhere in this report.

The goil type was found and mapped in Alabaan, Marcos, -

along the Dingras-Banna road; on the plain along the Batac-

Badoc road; east of Batac town proper; in the Payac-Quiom-
Sumader Valley, Batac; and in the vicinity of Badoe town

proper. It covers a total area of about 1,912 hectares.

_The principal crop grown is lowland rice. Virginia tobacco

and garlic are the secondary crops grown after harvesting the

regular rice crop.
tion water available throughout the year, green pepper, cab-
bage and onion are grown after rice. The green pepper,

American variety, finds its market in Manila where it is

processed into pepper sauce.

Bantog clay loam (16).—The surface soil ig dark brown ¥

(10YR 3/3) eclay loam; granular; slightly sticky and plastic

when wet. Reddish brown (5YR 5/4) streaks are present.

Tt is 30 centimeters thick. Other profile characterigtics
imi those of Bantog silty clay loam discussed

from sand to-clay. External drain-

soils of the
They are usually found in patches along the courses

In Alabaan, Marcos, where there is irriga- |
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The soil type was mapped southwest of Batac town proper
{0 Bo. Mabaleng, south of the town; south of San Nicolas ex-
{ending to Bo. Bingao; and west of Dingras-Banna road in Bos.
idiran, Baldias and Ban-gay, Dingras. It covers an approxi-
Jate area of 2,280 hectares.
The agricultural potentialities of the soil type are great but
ils extent is very limited. The principal crop is lowland rice.
‘winia tobacco is planted after rice. In places where irriga-
tlon water is available, like in San Nicolas, corn, mongo and
Yogetables are planted. In the barrios of Camangaan, Ban-gay,
Haldias, and Sidiran, Dingras, the land is tilled throughout the
yoar, After rice, Virginia tobacco and garlic are planted which
ire then followed by mongo or corn.
Bantog sandy loam (389).—The surface soil is brown (10YR
[/8) sandy loam; friable; 25 centimeters thick. The subsoil
4 dark brown (10YR 3/3) sandy clay loam to clay loam. The
foxture of this layer becomes finer as its depth increases. The
Bubstratum is yellowish brown (I0OYR 5/6) silty clay loam.
- The soil type was mapped east of Bo. Apaya, Laoag, along
the Paocay-Laoag provincial road covering an area of about
106 hectares.
The main crop is upland rice. Sugar cane is planted in small
Staltered patches. Other crops grown after rice are sweet
ato, corn, tomato, and eggplant. Boko grows in profusion
. the foot of the hill on the eastern boundary of this soil type.
oitions of the land are left uncultivated during the dry season
to lack of moisture in the soil. Soil water coming from
lower strata through capillary action is readily lost through
poration. The texture of the surface soil partly enhances
loss of soil moisture. Green manuring and addition of
anic matter to the soil will not only inerease its fertility but
algo improve its water retentivity.
antog silt loam (890).—The surface soil is pale brown
I0YR 6/3) to grayish brown (10YR 5/2) silt loam; granular’;
ble and loose; 25 to 30 centimeters deep. Other profile
' ;fer' tics of this soil type ave similar to those of Bantog

colag, and im-
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‘tobacco and vegetables.

rice.
Bantog silty clay (870).—This soil type has similar profile

| characteristics to those of Bantog silty clay loam except for
i the color and texture of the surface soil which is grayish brown |
Tt ig sticky and plastic when

(10YR 5/2) to eray silty clay.
wet and is about 30 centimeters thick. When puddled, as in
lowlapd rice culture, it becomes hard and cracks upon drying
forming into irregular blocks.

The. soil type was mapped in Bo. Sta. Cruz, Badoe, and
Capariaan, Marcos, covering as, aggregate area of about 350
1 hectares. -

[ The main crop is lowland rice.

s crop is harvested and plant it to Virginia tobacco.

“T thus improve its tilth.

bl i (10YR 5/3) to dark brown (10YR 3/3) silty clay loam; slightly
friable when moist, slightly sticky and slightly plastic when
wet, hard when dry; upon drying it forms into massive blocks
- with irregular cleavage.
is gradual. The subsoil is dark grayish brown (10YR 5/6)

when wet. The boundary with the underlying layer ig clear.
It was mapped as small patches of level land in-between

the rolling and hilly areas along the courses of st;‘eams covering

an approximate area of 1,670 hectares.

: This soil type is one of the most productive soils of the prov-

ince. Rice is the main crop planted. Virginia tobacco and

garlic are the secondary crops commonly grown affer rice.

fro'm the nearby rolling areas by water. These soils are charac-
. terlzt?d by a moderately developed profile and a moden t
ubgoil underlain by unconsolidated materi
i) olic B

AR

upland rice during the rainy season followed by Virginiaf
Sugar cane ig planted in small patches -
f(_)r basi making. The land west of Badoc is devoted to lowland
rice culture. Virginia tobacco, garlic and onion are grown after

Although unirrigated, the
farmers somehow manage to till the soil after the reé‘ular rice |
E : Due to the
clayey nature of the surface soil and the lack of irrigation
| water, the land is limited to the cultivation of these crops. ‘
|‘ Application of agricultural lime will induce granulation and

18 Bantog silty clay loam (391.)—The surtfare soil is brown :

The boundary with the lower layer

silty clay loam to clay; firm when moist, sticky and plastic

MALIGAYA SERIES ;

Maligaya soils were derived from soil materialg tra’nsported“'
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undulating.” External drainage is poor to fair; internal drain-
wpe is poor. Maligaya soils are usually fine-textured making
{hem ideal for lowland rice culture.

Maligayoe silty clay loam (383).—The surface soil is pale
hrown (10YR 6/3) to brown (10YR 5/3) silty clay loam with
vol streaks; cloddy to columnar; 30 centimeters thick. The
houndary with the lower layer is diffused. The subsoil is light
Vellowish brown (2.5YR 6/4) clay; columnar and compact.
Ity lower boundary is about 70 centimeters from the surface.
[Inderneath is yellowish brown (2.5YR 6/4) gritty silty clay.
low coarse sand are present. The boundary with the upper
layer is diffuse.

~ This soil type was found and mapped in the Banna-Nueva
o valley and in small patches of level land between rolling
iteas south of Banna, It covers a combined area of about
2890 hectares. '

" The principal crop is rice. Virginia tobacco is planted after
{he rice crop. Beans, tomatoes, and vegetables are also grown
i a small scale. Bamboos are found growing luxuriantiy
ilong the stream banks.

- Maligaye cloy loam (117 ) ~This soil type was found within
e area occupied by the silty clay loam type in Tabtabagan,
nnna, but its coverage is too «mall to be delineated on a small
Wle map. The most important crops grown are rice and

Vipginia tobacco.

SAN FERNANDO SERIES

oils of San Fernando series were derived from alluvial soil
erials that were transported by water from the nearby
unds. They are characterized by gray to black surface soils
a dark gray to black subsoil and substratum. The relief
nerally flat. External and internal drainage are both

These soils are deep, fine-textured and are therefore
d for lowland rice culture.

i

aurface soil is gray (10YR
black (10YR 2/1) massive
y wet, hard and c_ompa.cf;




(10YR 4/1). The boundary with the upper layer is diffuse.
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the surface. Beneath this layer is dark gray (10YR 4/1) com-
pact clay. The boundary with the upper layer is diffuse. =
The soil type is the second most extensive soils of the plains
covering an aggregate area of about 9,384 hectares. It occupies
the plains in Paoay, Batac, Laoag, Sarrat, Piddig, and a small
portion of the level area in Curarig, Bacarra. ,
This soil type is one of the best lowland rice fields of the
province. Although the soil is difficult to plow when dry, it is
nevertheless utilized for Virginia tobacco after the rice crop is
harvested. Wells are dug right on the farm as means for
watering the tobacco plants.
Other crops planted on a limited area are corn, garlic, and |
sugar cane, the latter being the source of an 1ntox1cat1ng native -
drink, called basi. \ g
San Fernando clay loam (67) —San Fernando clay loam has
the same profile characteristics as those of San Fernando clay.
They differ in the nature of their surface soils. The former |
congists of gray (10YR 5/1) to very dark gray (10YR 3/1) clay
loam. . It is slightly sticky when wet and slightly friable when
moist. It is easier to till than San Fernando clay. '
It occupies the plains of Vintar; Baruyen, Bangui; Biding,
Marcos; and the strip of nearly level land east of the Laoag—
Paoay provincial road southwest of Paocay Lake. The 'soil
type has an aggregate area of about 2,369 hectares. ]
The principal crop is rice. Virginia tobacco is planted after
rice. In Vintar, where irrigation water is available, the land
is cultivated throughout the year. After rice, Virginia tobacco,
garlic and onion are planted. Corn and motigo follow the garlic |
and onion crops. ‘
San Fernondo sandy loam (871).—The surface soil is gray
(7.5YR N5/) to dark gray (7.5YR N4/) sandy loam; friable;
30 centimeters deep. The boundary with the lower layer is
diffuse. The subsoil is gray (10YR 5/1) sandy clay; slightly
compact; slightly sticky and plastic when wet, hard when dry.
The depth of its lower boundary ranges from 60 to 80 centi-
meters from the surface. The substratum is dark gray clay

- San Fernando silty clay (868).—The silty clay surface goil

¢ alicky and plastic when wet, becomes hard when dry, espe-
inlly when it is puddled for lowland rice culture.
The soil type was found in Bos. Barabar and San Antonio,
din Nicolas, fringing the rolling area southwest of the San
Nicolas—Dingras road and covers an area of about 701 hectares.
. The soil type is utilized mostly for lowland rice culture al-
though a very small portion is planted to sugar cane.

SAN MANUEL SERIES

Ban Manuel soils are the most widely distributed soils in the
Uhilippines. They were developed from soil materials trans-
orted by water from the uplands and deposited along rivers.
'he profile of this series is not very well developed. The sur-
flce soil is relatively loose and very friable; easily cultivated
ith either native farm implements or farm machineries. The
ind to sandy loam types can be plowed even after a heavy
npour, The subsoil is friable, slightly compact silt loam
ine sandy loam. The substratum is loose, usually coarser in
xture than the subsoil. Drainage conditions, externélly and
ternally, are good. These soils are ideal for crop diver-
ication.

- About 24,900 hectares are occupied by this series.

San Manuel cloy loam (236) —The surface soil is grayish
fown (10YR 5/2) to brown (L0YR 5/8) clay loam which is
htly sticky when moist. The subsoil and substratum are
ilar to those of the other soil types under the series.
he soil type was mapped around the vicinity of Batac; south
gudpud town proper, Caunayan and in the Subec-Lusong-
oc area, Pagudpud. It covers an aggregate area of ap-
mitely 1,647 hectares. A small area at the llocos Norte-
Sur provincial boundary was also mapped under this
pe.
4 devoted to lowland rice culture during the rainy season.
crops grown are tobace ' ar_lic, onion, mongo and corn.
ut and banana ar cattered patches,

This soil type was mapped about a kilometer north of Pasu-
quin town proper. :
The pr1nc1pal crop grown is rlce after which corn
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of the plains, covering an aggregate area of nearly 9,5@9?

" hectares.
San Manuel loam is most ideal for farming. It is very easy

to till and any crop found in the locality can be grown on it
However, lowland rice is the main crop grown. Corn, tobacco,
garlic, and mongo are usually planted after rice. Preference

is given to Virginia tobacco and garlic for monetary reasons.

The feasibility of planting these crops, however, depends largely |

.on the condition of the soil after rice is harvested. When the
soil is too dry the land is fallowed until the rainy season sets

in.

In Pagudpud, where a communal irrigation system exists,

the land is planted to rice the whole year round.  Irrigated

areas outside Pagudpud are planted either to Virginia tobacco

or garlic. In Laoag, a portion of this type is continuously
cultivated to zacate while the other parts are devoted to truck

gardening during the rainy season to supply the vegetable needs |
of Lacag and the neighboring towns. Corn and mongo are 5'

intercropped after tobacco and garlic are harvested.
_ San Manuel sand (97).—The surface soil is grayish brown

(10YR 5/2) sand; loose and structureless. Other profile char- |

acteristics of this type are similiar to those of San Manuel Sllt
 loam discussed elsewhere in this report.

This soil type was found as a strip of land from CaIioe.t,_

Bacarra, and Puyopuyan, Pasuquin, fringing the dune Iand.

Although this soil type is not suitable for rice culture rice is, (

nevertheless, planted as the main crop. This may be due to
the fact that it is situated on a relatively low-lying area. Dur-:

ing the rainy season the water table is very near the surface

and under such a water-logged condition rice is the only crop

planted. Its productivity, however, is very low. The fertil-|

ity and structure of the surface soil can be improved by the
addition of compost and animal dung. After rice, other crops.
grown are corn, sweet potato and yambean. A

San Manuel sandy clay loam (596).—The surface soil is pale
brown (10YR 6/3) to brown (10YR 5/3) sandy clay loam;
coarse granular and friable. The other profile characteristics
of this soil type are similar to those of other San Manuel soil

types.

Th1s 5011 type Was found m th.e vxcmlty of P 8
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Rice is the main crop. The secondary crops are corn, tobacco

and vegetables. Sugar cane is also planted in small patches.

This soil type can be made more productive by following a

well planned crop rotation program that will include any legume

44 one of the erops and by plowing under this legume the fertil-

ity of the soil is increased and its tilth is improved.

Sun Manuel sandy loam (96) —The surface soil is very pale

brown (10YR 7/4) to brown (10YR 5/3) sandy loam; loose
and very friable; 25 to 30 centimeters deep. The boundary

With the lower layer is diffuse. The subsoil is pale brown
(10YR 6/3) fine sandy loam; very friable; its lower boundary

1 about 110 centimeters from the surface. This layer is under-
lin by yellowish brown (10YR 5/6) sandy loam to fine sand;
loose and friable. The boundary with the upper layer ig dif-

flige.
¢ Thig soil type was mapped as an irregular strip of land from
Uasili, Laoag, to Caruan, Pasuquin. It was also found extend-

g from Balacad to Cavit, Laoag; in Bacsil, Paoay; and west
i Paocay town proper.

The principal crop grown is rice. Other crops planted are

garlic, sugar cane, sweet potato, mongo, peanut, tomato and
opetables. Mongo and other leguminous plants are planted

upplement the income of farmers from their farms, A well-
nned crop rotation program to include these legumes solely
green manure is recommended to maintain the productivity
i the soil as well as to increase its water retentivity.
- San Manuel silt loam (82) —The surface soil is pale brown
H0YR 6/3) silt loam; loose; coarse granular: friable and mel-
when moist; 25 to 35 centimeters deep. The boundary with
lower layer is diffuse. The subsoil is pale brown (10YR)
@ilt loam to fine sandy loam with yellowish brown (10YR
#treaks; slightly compact; friable; and fine granular. The
limit of this layer is 90 to 100 centimeters from the sur-
It ig underlain by yello ish brown (10YR 5/6) fine sandy
to fine sand whic! , ;'ﬁgt. Tha bmundary

Al
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. brownish gray (10YR 5/3) silty clay loam; slightly sticky when

the series. Like San Manuel soils, they are usually found along

il s iront L s unb sl s Btilena oo
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garlic are grown after harvesting the regular rice crop. Other
crops grown are mongo, yambean, corn, onion and sweet potato.

San Manuel silty clay (869).—The surface soil is silty clay;,
slightly sticky; 30 to 35 centimeters thick. It is easily puddled
and becomes hard when dry. The subsoil and substratum are
more or less similar to those of other San Manuel soils.

It was found and mapped in Dingras; Laoag; Bacarra; and
Sumgar, Batac. This soil type covers an aggregate area of ap-|
proximately 1,487 hectares.

Lowland rice is the main crop. The secondary crops are
tobacco, garlie, corn and mongo.

San Manuel silty clay loam (94).—The surface soil is light

wet; friable when dry; 30 to 35 centimeters deep. The bound-
ary with the lower layer ig gradual. When the soil is puddled,
as in lowland rice culture, subsequent drying causes the goil to
crack into irregular blocks. The subsoil is pale brown (10YR
6/3") silt foam with yellowish brown streaks; friable; slightly
compact. The lower limit of this layer is about 110 centimeters
from the surface. Underneath is yellowish brown (10YR 5/6)
fine sandy loam. Its boundary with the upper layer is gradual.
No coarse skeleton ig found in any of the horizons.

The soil type was found in the vicinities of Batae covering an
area of about 913 hectares. i

The land is mainly devoted to lowland rice during the rainy
seagon. After the rice crop, either tocbacco or garlic is planted
followed by mongo or corn. Onion ig planted in small patches.
Sugar cane ig also cultivated for basi making.

Wigure 14, Profile of Umingan series. Note the layer of gravels and slones in the
\ lower subsoil.

UMINGAN SERIES

Umingan series was first established during the reconnaissance
soil survey of Pangasinan province, The goils of the serieg as
found in Tlocos Norte consist of pale brown to light brownish
oray to grayish brown surface soils and light yellowish brown
to light olive gray subsoils. A layer of stones and gravels in
the lower subsoil is the main distinguishing characteristic of

stream courses and on level to gently undulating areas. They:
are well drained, externally and internally. ‘
Umingan cloy loam (168) —The surface soil is paIe brown
(IOYR 6/3) clay loam ; granular fmabIe H j




46

It was found and mapped in Balay-cali, Dingras, to as far as
Nagpatpatan, Solsona; Abucay and Gayamat, Piddig; and, Pasa-
leng, Pagudpud, with an aggregate area of about 2,933 hectares.

The main crop is lowland rice. Corn, mongo and beans are
planted after harvesting the regular rice crop. Whenever the
soil is too dry for cultivation after the rice harvest, the land
is fallowed until the rainy season comes. Sugar cane is grown
in small patches for basi making. The land in Pasaleng is de-
voted to lowland rice culture only. The presence of communal
irrigation system in Pasaleng enables the farmers to grow rice
twice a year.

Umingan loam (322).—The surface soil is light olive gray
(5Y 6/2) to pale brown (10YR 6/3) loam; loose; fine granular;
very friable and mellow; 25 centimeters thick. The bolindary
with the lower layer is clear. The subsoil is light olive oray
(5Y 6/2) to yellowish brown (10YR 5/8) fine sandy loam ; loose;
fine granular; and véry friable. A 10-centimeter layer of stones
and gravels is present in the lower subsoil. The depth of the
lower limit of the subsoil varies from 90 to 100 centimeters from
the surface. The substratum is light olive brown (2.5Y 5/6)
sandy loam; loogse and very friable, The boundary with the
upper layer is abrupt.

SOIL, SURVEY OF ILOCOS NORTE PROVINCE

The soil type was found in the valley between Solsona and

Piddig; between Alabaan, Marcos, and Padong, Dingras; and
east of Solsona town proper from Manalpac to the bases of the
adjoining hills in the barrios of Cabayo, Nagsabaran, Lipay,
Bago, Ditolong, municipality of Vintar. It covers an agoregate
area of approximately 5,090 hectares. '

The main crop is lowland rice. Corn, mongo, tomato, egg-
plant and beans are planted after harvesting the regular rice
crop. The Lanao-Dampig plain, Bangui, classified under this
type is planted to lowland rice twice a year.

This soil type is excellent for crop diversification. With
enough irrigation water the land can be made productive through-
out the year. |

Umingan sandy loam (100).—The surface soil is pale brown
(10YR 6/3) sandy loam; loose; granular; very friable; and
25 centimeters thick. Other profile characteristics of thig soil
type are similar_ to those of Umingan loam,
 The soil type was found in the municipal dig
» : , e _“i: . -1 1 i:- AP L e

30, | s
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The main crop grown is rice. Other crops grown are corn,
il cassava. Due to its poor water-holding capacity, thig soil
¢ is fallowed during the dry season. Addition of organic
ter to the soil to increase its productivity as well as improve
(4 water retentivity should be done.

[Imingan silty clay loam (872) —Except for some differences
i the surface soil, this soil type hag the same profile character-
lics as those of Umingan loam. It is found on nearly level
tons along stream courses.

The soil type was mapped in Bo. Landing, Banna, in the south,
0 s far as Bo. Tabtabagan, Banna, in the north. It covers an
suregate area of about 1,711 hectares. ;

l.owland rice is the principal crop. Maguey, bamboo and
ikaunate are found luxuriantly growing along stream courses.

SoILS OF THE UPLANDS, HILLS AND MOUNTAINS

SOILS OF THE UPLANDS, HILLS AND MOUNTAINS

Hoils of the uplands, hills and mountains are derived through
weathering of various igneous rocks, shale, calcareous sand-
¢ and coralline limestone. They are generally medium to
e textured soils (loam to elay) and exhibit a wide range of
lors predominated by brown, reddish brown, red and black.
wlief varies from gently sloping, rolling to hilly and moun-
Hnous. ‘

The soil series belonging to this group are Annam, Bantay,
wlinao, Cervantes, Faraon, Luisiana and Tadao series. On ac-
int of their unfavorable relief only a limited area of these
ilp are cultivated to crops. They have a combined area of ap-
pximately 148,962 hectares.

ANNAM SERIES

 Alnam series was first established during the reconnaissance
survey of Nueva Ecija province. It is a residual soil de-
through the weathering of andesites, basalt and tuffaceous

The color of the surface soil varies from grayish brown
igh brown. The series is characterized by the presence of
ely in the subsoil. Stones, boulders and tuffaceous rocks
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are present. The depth of its lower boundary varies from 60
to 80 centimeters from the surface. The substratum is brown
(10YR 4/3) clay loam. The boundary with the upper layer is
clear. Stones, boulders and tuffaceous rocks are embedded in
this layer. The relief is rolling to hilly. .

The area northeast of Pagudpud, fringing the China Sea, and
a small area at the road junction to Pagudpud town proper wer
mapped under this type. It covers an aggregate area of about
5,388 hectares. It is broken by several narrow plains.

The land is covered with non-commercial forest. It was ob-
served during the survey that the rolling areas are being culti-
vated to upland rice. Bananas, pandan and betel nuts were
observed growing luxuriantly. Abaca is planted in a small
scale. The fibers extracted are mainly used for making ropes.

Annam lowm (875)—Th1s soil type was found within the
sitio of Nagsafigo and in the barrio of Banna, Pagudpud, but
its coverage is too small that it cannot be clearly indicated on
the map. The natfral vegetation was destroyed. Pandan and
betel nuts were planted instead. The pandan leaves are used
for weaving mats. A small portion of the land in Banna is S
devoted to upland rice while the rest is covered with brush and.
grass.

16, Profile of Bantay series.

BANTAY SERIES

 Bantay soils are primary soils developed from weathered
shale. The series was first found and mapped in the vicinity
of Bantay, Ilocos Sur, during the reconnaissance soil survey of
that province. As mapped in Ilocos Norte, it is an extension
of the same soil series in llocos Sur. The relief is undulatmg,
gently rolling to rolling and hilly. External drainage s good
to excessive. Internal drainage is fair. Numerous Ilmeston‘_
Drecipitates are present in the lower subsoil, i

The native vegetation consists primarily of grass with some:
scattered clusters of trees. Bamboo and boko are plentiful.

Bantay clay loam (259).—The surface soil ig light brown
(75YR 6/4), brown (10YR 5/8) to dark brown (10YR 3/3)
clay loam; friable and granular; 15 to 20 centimeters deep.
Root penetration is easy, The boundary with the lower layer
is clear.. The upper subsoil iz dark yellowish hrown (10YR
4/4) clay loam; friable; and coarse granular in structure, The
lower subsoil consists of loose highly weathered shale which
easily breaks into fragments under sIlght pressure.

e present. Undernea.th ig a magsive la

The

e il bl b

HOILS OF THE UPLANDS, HILLS AND MOUNTAINS

substratum is highly weathered shale.
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A very limited area is cultivated to upland rice. Sporadic
nwth of maguey is found especially near the cultivated areas
il along the road. The uncultivated portion is covered with
ond growth forest. Kekouate abounds in the area.

linwo clay loam (108).—The surface soil is reddish brown
R 4/4) to red (2.5YR 4/6) clay loam; granular; slightly
v when, wet, friable when dry; and 25 centimeters deep.
boundary with the lower layer is diffuse. The subsoil
poddish brown (2.5YR 4/4) clay loam; fine granular; com-
il its lower limit is 50 to 80 centimeters from the surface.
\¢ boundary with the lower layer is diffuse. The substratum
isists of a reddish brown (2.5YR 4/4) highly weathered
hestone upper layer and a hard coralline limestone rock lower

The soil type was found on gently rolling to hilly areas fring-
ing the valleys in the southwestern part of the province with
a combined area of about 40,460 hectares.

Bantay clay loam is not productive. Only a very small por-
tion ig cultivated to upland rice, corn, tobacco and vegetables.
The rest is covered with grass, underbrush, and second growth
forest.

Bantay loam (170) —The surface soil is brown (10YR 5/3)
to dark brown (10YR 4/3) loam; friable; granular; and 15 to
20 centimeters deep. The boundary with the lower layer is
gradual. The upper subsoil is yellowish brown (10YR 5/4)
clay loam; friable; and coarse granular in structure. Beneath
is a Jayer of highly weathered shale which breaks into cube-
like fragments under slight pressure. Lime precipitates are
present. The substratum consists of highly weathered shale.

The soil type occupies the rolling areas north of Laoag be-
tween Bos. Talatal and Ngabungab, Bacarra; east of the Bacar-
ra-Pasuquin road fringing the coastal plain; and south of
Narusodan, Badoc. It covers an approximate area of 2,433
hectares.

Like Bantay clay loam, this soil type is not agriculturally
important. However, due to lack of arable land in the province
the gently rolling areas are cultivated and planted to sugar cane,
Virginia tobacco and upland rice. Coconuts are also planted
but are limited in number. Bamboo abounds in the area. The
greater portion of the soil type is covered with brush and cogon.

I'his soil type occupies the rolling to hilly areas in the north-
stern part of the province between the towns of Burgos and
uquin and in the southwestern part of the municipality of
irrimao. It covers a total arvea of about 14,315 hectares.
¢ principal crop is rice. Upland rice is planted on the
arly level to undulating areas. The level areas east of Cur-
o town proper are planted to lowland rice during the Tainy
n and to Virginia tobacco afterwards. Sporadic growths
aguey are also found on this soil type. Kakauote abounds
places formerly cultivated to crops. The rest of the area is
vered with second growth forest.
Holinao lowm (558) —The surface soil is brown (10YR 5/3)
ddish brown (5YR 4/4) loam; fine granular; friable; and
e B ontimeters thick. The boundary with the lower layer is
Bolinao series are primary soils developed from coralline lime- unl, The subsoil is reddish brown (3.5YR 4/4) clay loam
stone. They are differentiated from other series of limestone v, Its boundary with the lower layer is diffuse. The
origin by their dark brown to red surface soils. As mapped aubstratum is highly weathered reddish brown limestone
in Tlocos Norte, these soils occupy the nearly level to undulating,: ain by hard coralline limestone rock.
rolling and hilly areas of Burgos, Badoc and Currimao. Pat- goil type occupies the nearly level to undulating area
ches of level areas occur between hills. External drainage i3 the road between So, Diriqui, Paguquin, and Bo. Bayog,
good to excessive; internal drainage is poor. o8 the nearly level are rat, Bﬁrgos, and the undu-
Bolinao clay (153) .—The surface soil is reddish brown (2.5YR o rolling & n Hur Lo aren
4/4) clay; granular; slightly sticky; gritty; with limestone ¥
rock outerops. Other profile characteristics are similar to thoge
of Bolinao clay loam discussed elsewhere in this report.

The soil type was mapped west of Badoc mumc1pa]1 frings
ing the China Sea. The rehef i | !
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CERVANTES SERIES

Cervantes soils are primary soils developed through the
weathering of a wide variety of igneous roecks. The series was
first established in Ilocos Sur during the reconnaissance soil
survey of that province. As mapped in Ilocos Norte it occu-
pies the rolling to hilly and mountainous areas bordering the
Cordillera del Norte range. A distinguishing characteristic of
the series is its very friable “A” and “B” horizons and sub-
stratum. The series is similar to Alaminos and Antipolo series
as to the color of their surface soils and subsoils. Beyond
this, however, are differences such as in the nature of their
substrata as well as in the presence or absence of concretions i
their profiles. The substratum of Cervantes soils consists o ‘
loose sandy material; that of Alaminos, loose and friable clay:
loam; and that of Antipolo, coarse granular clay. Iron concre-
tions are found in Alaminos and Antlpolo soils Whlle they are not
present in Cervantes soils, i

The external drainage js excessive; internal drainage is good.

Cervantes clay loam: (729) .—The surface soil is reddish brown
(6YR 4/4) to red (2.5YR 4/8) clay loam; friable; slightly
sticky; and 10 to 20 centimeters deep. Its boundary with the:
lower layer is gradual. The subsoil is yellowish red (5YR 5/8)
to red (2.5YR 5/8) clay loam to clay; columnar ; friable; glightly
sticky. The lower limit of this layer is 120 centimeters from
the surface. Stones and gravels are present. The substratum
is white (2.5Y N8/) and porous sandy material which is pow-
dery .when dry. Its boundary with the upper layer is abrupt.

- This soil type occupies the rolling to hilly and mountainous
areas from So. Bugayan, Nueva Era, in the south, to as far
as Paddaggan, Burgos, in the north and covers an apprommata
area of 60,279 hectares.

The soil type is not fit for clean culture crops because of
its relief. The gently rolling areas may be utilized for per-
manent crops provided cover cropping is practiced. The grass
covered areas may be used for gtazing if a sound system of
pasture management is followed. The greater portion of this
goil type is an open cogon land with scattered growths of
binayoyo, duhat, and shrubs.

Figure 18. Profile of Cervantes clay loam.

FARAON SERIES

Faraon soils are prlmary sozls deveLoped through
i..,- Nne J. ] 'he
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- The soil type is under commercial forest, which is at present
the site of logging operations. Previously cleared areas are
esently covered with second growth forest and under brush.
was observed during the survey that some of the logged
as in So, Maligayligay, Adams, are being cleared by the
fintives for upland rice planting. This practice if continued
Will ultimately result in the denudation of the hills and moun-
tiaing of the area. :

clay to sandy loam. The subsoil is reddish gray to dark
brownish gray clay which is coarse granular in structure.
Lime gravels and cobbles are present. Underneath is massive
limestone rock. The relief is rolling to hilly. Drainage is
good to excessive externally and poor to fair internally.
Faraon elay loam (422).—The surface soil is dark gray
(10YR 3/1) to black (10YR 2/1) clay loam; coarse granular
slightly sticky, slightly plastic when wet, friable when moist:
and 20 to 35 centimeters deep. The boundary with the lower
layer is clear. The subsoil is redddish gray (5YR 5/2) to dark
reddish gray (5YR 4/2) clay; coarse granular; slightly sticky:
when wet, friable when moist. The lower boundary of this
layer is about 40 centimeters from the surface. Lime gravels
and cobbles are present. The upper substratum consists of
highly weathered coralline limestone. Underneath is white
(2.5Y N8/) massive coralline limestone rock.
The soil type was found on the rolling to hilly area which
starts from the eastern part of Bo. Uguis, Nueva Era, to the
b eastern side of So. Tumedtedted, Batac. It covers an aggregate
[ area of approximately 5,441 hectares. )
4 The soil type is not fit for farming because of its unfavorable§
relief, The present vegetation consists of bushes, shrubs, bam-
boo, cogon and others.

i LUISIANA SERIES

Soils of Luisiana series are derived through the weathering
of various igneous rocks. They are deep and are characterized
by reddish brown to red surface soils. The relief of the series

§ is rolling to mountainous. Drainage is good to excessive exter-

b nally and fair internally.

8 Luistana clay loam (140).—The surface soil is reddish brown

t, (2.5YR 5/4) to red (2.5YR 5/6) clay loam; columnar; friable;

and 35 to 40 centimeters deep. The boundary with the lowet

layer is clear. The subsoil is light red (2.5YR 6/6) clay loan
with reddish-purple streaks; slightly .compact. The lower boun
dary of this layer is 70 to 120 centimeters from the surface

Underneath is yellowish red (5YR 5/8) clay loam with red

(2.5YR 4/8) splotches; slightly sticky and plastic when wet

friable when moist. The boundary with the overlying layel

is abrupt. i

The rolling, hilly to mountainou§ area from the munici

district of Adams northwards to Bo. Pasaleng, :

1]

TADAQ SERIES

Tadao series is a new series established during the recon-
liissance soil survey of Ilocos Norte province. It is named
ifter Bo. Tadao, Pasuquin, where it was first identified. It is
A primary soil developed through the weathering of calcareous
dindstone. The relief is undulating to roughly rolling. Ex-
#inal drainage is good to excessive while internal drainage
# pood.

- A profile description of this series, as represented by Tadao
sindy clay loam, is given below:

Blapth

1. )

— 20 Surface soil, grayish brown (2.5YR 5/2) to reddish brown

(6YR 5/4) sandy clay loam;: loose; granular; friable

when moist or dry, slightly sticky when wet. No coarse

skeleton, Boundary with lower layer is gradual. -

b 70 Subsoil, dark reddish brown (5YR 3/4) to red (2.5YR 4/6)
sandy clay loam; columnar; friable; slightly compact.
The color gradually turns yellowish red (5YR 5/6)
towards the lower part of the subsoil. Boundary with
lower layer is abrupt.

~ Substratum, very pale brown (10YR 7/4) to yellow (10YR
7/6) sandy loam to sandy clay loam; columnar; compact.
Red (2.5YR 4/6) mottlings and manganese concretions
are pregent. No coarse skeleton.

e series occupies the undulating to roughly rolling areas
een Sacay,.l?-aggqum a-a0, Bangui, and covers
aggregate area of ah SRl R

CHARACTBRISTICS

i
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The greater portion of the land is utilized as pasture. Culti-
vated areas are planted to lowland or upland rice, corn, and
sugar ceme. The undulating portion of this soil type can be
made more productive through judicious use of fertilizers and
the soil can be conserved more effectively through strip crop-
ping and by terracing. The soil is very acidic. Liming must
be done to adjust the soil reaction for the requirements of
most economic plants. The addition of organic matter will not
only improve the fertility of the soil but also increase its
water retentivity.

MISCELLANEOUS LAND TYPES

Areas which are without any soil cover or those covered
by soil materials but exhibit no profile development are grouped
under miscellaneous land types. In addition to these, where
the relief, drainage, accessibility, etc., are not favorable for
wgriculture, such places also fall under this group. The dif-
forent miscellaneous land types found in Ilocos Norte are dune
and; mountain soils, undifferentiated; riverwash; rock land;
1, sand and coral bed. They occupy a big portion of the
rovince, their total area is estimated at 137,210 hectares.

Dune land (594) —This miscellaneous land type is composed
il coarse to medium, light gray (10YR 7/1) to gray (10YR 6/1)
sund. It occurs as strips of land along the coast of the prov-

g
loam.

Figure 20. Profile of Tadao sandy clay

o south, to Estancia, Pasuquin, in the north. It covers an
pregate area of about 5,707 hectares. It is characterized
iy an undulating to rolling tepography. The greater portion

Hduce sand movement. :
Although this land type has no agricultural value, a portion of
16 atabilized dune land in La Paz, Laoag, is cultivated to sugar
6, cassava and sweet potato. These cultivated crops are
nted. The native vegetation consists of vines, grass and
uminous plants. Kakauate, kamachile, pandan and bamboo
o abound in the stabilized sand dunes or dune land.
ountain soils, undifferentiated ( I :

jee, the longest of which beging from Pangil, Currimao, in

[ the land is unstabilized which means that strong winds

v
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the area should be reforested immediately. About 116,061

hectares were classified under this miscellaneous land type.

Riverwash (152).—This land type is brought about when a

stream or river changes its course or when it runs dry. The
resultant barren strip, which is usually covered with sand,

gravels and stones, is clasgsified as riverwash. Banks of live

streams or rivers which are covered with gravels, stones and
boulders are also considered riverwash.

The most extensive riverwasgh areas of the province are found
in the municipalities of Dingras, Banna, Solsona and Vintar.

Native vegetation consists of agoho, kamachile, and dumanay.

This land type covers an aggregate area of about 6 505 hec-

tares,

on top of the rock unto which some plants have taken a foothold. |
Rock land was mapped from Bo. Similla, Pasuquin, to B]anca
Point, Bangul, A small area js found in La Paz, Laoag.
covers an aggregate area of about 7,641 hectares.

The rocks when quarried serve as good surfacing matemaI

for roads.

Sand and coral bed (595).—This land type is composed bf_ s
a layer of white (10YR 8/1) to light gray (10YR 7/1) sand

and pulverized corals and shells about 50 centimeters deep

and underlain by corals. It was found between the nation_al‘
road and the coast from Caruan, Pasuquin, to Cabarabaan,

Burgos. It covers an approximate area of 1,264 hectares,

The native vegetation consists mostly of shrubs. Maguey

is the only economic crop found growing on this land type.

In Diriqui, Pasuquin, a section of this miscellaneous land type

is used for salt making.

LAND-USE AND SOIL MANAGEMENT

The term “land-use” refers to the general use of the lancL
such as for (1) farm crops, (2) permanent pasture, and (3)
forest. Soil management refers tq the operations done on the
farm such as (1) method of tillage, (2) choice and rotat on (i
,cros (3) apphcatlon of fertll Zers and 3011 a.men ks, and

Rock land (599).—This land type as found in the province‘
is composed of rocks, most of which are coralline limestones. |
In some places there are very thin layers of soil materials

WATER CONTROL ON THE LAND 61

The soils of the plains and valleys are suited for intensive

tultivation with easily applied conservation practices. These
#0ils belong to the Bantog, Maligaya, San Fernando, San Manuel
#nd Umingan series. Although these soils may be fertile they
tould become submarginal in the coming years if they are
gontinuously cropped without instituting proper soil manage-

ent practices. During the survey it was observed that most
the arable lands are under continuous cultivation, but fertili-
tion is rather haphazard. Replacement of plant nutrients
Bpleted through continuous cropping is neglected or is given
Ory little consideration. The leguminous crops planted add.
little nitrogen to the soil because legumes are grown not

11 preen manure crops but are raised to supplement the income

fom the farm. Crop rotation and green manuring, cheap
ifans of maintaining soil fertility, are known by only a very
8 farmers. )
The area of arable land is so limited that some farmers resort
i the cultivation of hillsides. Slopes are plowed up and down
itreby enhancing soil erosion. Likewige, shifting cultivation
" rampant in forested areas. Upland soils like Bantay clay
i, Bolinao clay loam, Annam clay loam and Tadao sandy
iy loam, which are only suited to permanent crops or forest
i account of their rolling topography, are planted to clean
lture crops such as rice, corn, tobacco and vegetables. Con-
tillage, terracing and/or strip eropping are not practiced
these soils are now slightly to moderately eroded.
e need to change from the old system of farming to the
Bntific way by farmers of the province should be given
us thought and the proper encouragement to implement
sliould not be overlooked. The farmers should be made to
lorstand that plowing up and down slopes and kaingin farm-
¢ hire wasteful and detrimental to the nation’s economy. They
: be made to know that continuous cultivation of the
il calls for soil conservation measures such as green manui-
. tover cropping and the application of organic and com-
inl fertilizers. Above all, farmers should be taught to
ize the land according to 1ts capabilities.
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During the rainy season, which is from May to October
there is enough rainfall for crop needs. However, during the
dry season, which is from November to April, water is not
available. The construction of irrigation systems is, therefore,
of primary importance.

PRODUCTIVITY RATINGS OF THE SOILS 63

topion. During the rainy season excessive runoff washes
Wiy precious top soil, swells creeks and rivers, and in some
lices the on-rushing water destroys crops and deposits sand,
finvels and stones on some low-lying fields. Runoff also
rongthens current flow and in the process stream banks are

The occurrence of dry periods during the flowering and fished away.

milking stages of rice has caused so many crop failures. With
irrigation systems to supply water when needed these crop
failures will not only be avoided but crop yields per unit area
could be substantially increased. Barly maturing varieties could
be supplanted by late maturing varieties, which are relatively
high yielders. Moreover, the areas which remain idle aftet
harvesting the regular rice crop can again be utilized for plantm 0
palagad rice or secondary crops such as tobacco, corn, garlic,
mongo, ete. It is worthwhile to mention that due to the re
sourcefulness and industry of the farmers in the province ur
irrigated lands instead of being left idle during the dry seasom
are made productive. Farmers have dug deep wells (bito)
right on their farms from which water 1s drawn for theil
cash crops such as Virginia tobacco and garlic.

= minimized by implementing the following:

1 Immediate reforestation of the denuded areas. Further
eutruction of the native vegetation of the hills and mountains
iist be stopped.

. The land should be used according to its capabilities.
svel lands are good for extensive farming but rolling lands
2 only good for occasional cultivation and are best suited for
manent crops.

. River or stream banks must be protected. Seeding the
¢r or stream banks with fast growing trees will protect
i from further erosion. The present vegetation along the

Communal irrigation systems are found in every municipality banks must be lett intact.

of the province and these systems cover an aggregate area of
82,924.31 hectares.? However, most of the facilities are of th
makeshift type and during floods most of the structures ari
often damaged. Furthermore, only a very few of these irriga
tion systems actually function during the dry season when thej
are needed most, because most streams and rivers run drj
or their water level become go low.

PRODUCTIVITY RATINGS OF THE SOILS OF
ILOCOS NORTE

a he productlwty of a soil is Its capability to produce a speci-
=l ¢rop or sequence of crops under a specified system of
pement. In this report soil productivity rating is based
¢ average crop yield of a soil type in relation to national
ndards established. The yield being obtained without the
of fertilizer or soil amendments. Yield predictions are
od at in two principal ways; namely, (1) through judg-
‘based upon evidence afforded by actual yield data from
le areas of the soil mapping units, and (2) through judg-
# baged on comparisons of the characteristics of soils and
knowledge of plant requirements.

There are three government-owned irrigation systems in th
province; namely, Bonga No. 2, which is a water pumping
station operating in San Nicolas; Dingras Irrigation Systern
in Dingras; and, Laoag-Vintar Irrigation System in Vintak
The three systems have a combined coverage of 5,390.72° hec
tares and serve the municipalities of Pasuquin, Bacarra, Sarral
Vintar, Dingras and San Nicolas, and Laoag City.

The denudation of the rolling and hilly areas of the proving

( S o : y .
has consequently brought about the problem of flood and sok Kb th il Ly, ratings. of the solls gf

crops grown in the province. The
veloped mainly from estimates

A i

*The figure was obtained from the-‘a Trrigation Division,
Public Works, Laoag, Ilocos Norte. It represents the irwig
1062, ' i

)

The probleni of flood and erosion control in the province can
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piven crop is expressed in terms of a standard index of 100.
Thus, a productivity rating of 75 for a certain crop means
that a soil is about three fourths as productive relative to the
national standard, or in terms of production the soil could
produce 45 cavans of palay of lowland rice wherein the national
standard is 60 cavans of palay.

TEXTURAL CLASSES OF THE SOILS OF ILOCOS NORTE
FIELD DETERMINATION OF SOIL TEXTURAL CLASS

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

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

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

Sandy loam.—Sandy loam containg much sand with enough
t and clay to make it somewhat coherent. The individual
d grains can be readily seen and felt. Squeezed when dry,
he soil particles will form a cast which readily fall apart, but
| squeezed when moist, a cast can be formed which will bear
eful handling without breaking.

il

Lowm.—ILoam consists of relatively even mixture of different
Paces of sand, silt, and clay. It is mellow with a somewhat
fifty feel, yet fairly smooth and slightly plastic. Squeezed
on dry, the soil particles will form a cast that will bear
¢ful handling, while the cast formed by squeezing the moist
| can be handled quite freely without breaking.

_ L lo_mn.-——Silt loam containg a moderate amount of the fine

. =This symbol means that the crop is mot grown on the soil type, or the crop is grown on a -

of the soil separate called “silt”. When
the Tumps ean be readily broken,
. When wet the
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soil readily runs together and puddles. Either dry or moist,
the soil particles will form into a cast which can be freely
handled without breaking. When moistened and squeezed be-
tween the fingers, it will not “ribbon” but will give a broken’
appeararnce. '

Cloy loam.—Clay loam is a fine-textured soil which usually
breaks into clods or lumps that are hard when dry. When the
moist soil is pinched between the thumb and fingers, it will

{ form a thin “ribbon” which breaks readily, barely sustaining
its own weight. The moist soil is plastic and can be formed
into a cast that will bear much handling. When kneaded in
the hand it does not crumble readily but tends to form into a\'
heavy compact mass,

Cley—Clay is a fine-textured soil that usually ?51~ms very?'

SO0IL SURVEY OF ILOCOS NORTE PROVINCE

birse skeleton.

(‘Iay soil.

han 0.002 millimeter in diameter. *
filllimeters such as gravels, pebbles, and cobbles are considered
Class names such as sand, silt, silt loam, clay
bam, clay, sandy loam, ete., are determined by the proportionate
ount of the different separates present in the goil.
analysis of 30 per cent or more of clay fraction is considered
Lately, however, this percentage was changed to
, 8o that all soils containing 40 per cent or more of clay are
ass1ﬁed as clay soils.

MECHANICAL ANALYSIS

Particles larger than 2.0

A soil with

~

' The modified Bouyoucos method was employed in the mecha-
tal analysis wherein the conventional jar, hydrometer, and
iirmometer were used. Analysis was made without removing
it organic matter from the goil.

AL 8.—Average mechanical analyses of the surface soils of the differ-
ent soil types of Ilocos Norle by the Bouyoucoes method.

hard lumps or clods when dry, and is quite plastic and usually
sticky when wet. When the moist soil is pinched between the
i thumb and fingers, it will form into a long, flexible “ribbon’’.;
Some fine clays very high in colloids are frlab}e and lack plas-

80l type
Nuinber

Soil fype

o ticity under all conditions of mojsture. i
{ The above definitions are descriptive only. None could be T
18 made in these or similar terms that would apply adequately to! 889
all soils. The dependable definitions, the standards, are those o
‘ developed from mechanical analyses. ?Eé
I MECHANICAL ANALYSIS Egg
i \ i 140
i Accuracy in the determination of textural classes of soils’ i
% delineated during the soil survey is attained through mechanical .
analysis. Generally, field classifications coincide with the results H
w of the mechanical analyses. However, there are instances whei I 30
¢ field classification and laboratory classification vary. Some L
' soils exhibit clayey textures in the field. They are sticky ai

and plastic when wet, hard or brittle when dry, but actudlly By

when analyzed their clay contents are low. TUnder these cip= i

cumstances, the field classifications are maintained except when
their clay contents are so low that their final textural cIassl
fications are those established by the laboratory.

The soil separates are sand, silty and clay. Sand include'
particles from 2.0 millimeters to 0.05 millimeter in d1amet
silt from 0.05 to 0.002 millimeter; and clay, part1 P:
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LAND CAPABILITY CLASSIFICATION ‘AND CONSERV A-
TION GUIDE FOR THE SOILS OF ILOCOS NORTE

Land capability classification is a scheme of grouping soil
types together for their proper utilization. Utilization, from
the standpoint of ‘agricultural as well as economic oapabilitie
implies any of or a combination of four general purposes,
namely: (1) cropland, (2) pasture land, (3) forest land, and
(4) land for wildlife or recreation. For cropping purposes
the crop or set of crops are usually specified and the corre.
sponding necessary soil management practices together with
i ‘ the supporting soil congervation measures are given. :

The three ' major factors to consider in land capability clagsis
fication are (1) the soil type, (2) the slope of the land, and
(3) the degree of erosion. In the c,onsidera?l'én of a given
soil type, its physical and chemical broperties, both of whick
consist of inherent and acquired characteristics, are fully

management and definite restrictions. Best suited
to forest with very careful management.

Class X—Level land, wet most of the time, cannot be econo-
mically drained. Suited for farm ponds or for
recreation.

Class Y—Very hilly and mountainous, barren and rugged.
Should be reserved for recreation and wildlife.

LAND CAPABILITY CLASS A

Very good land. Can be cultivated safely. Requires only simple but
nod farm management practices.
San Manuel clay loam
San Manuel loam

San Manuel sandy clay loam
San Manuel sandy loam

San Manuel silt loam
San Manuel silty clay
San Manuel silty clay loam

Wiie 9—Land capability classification of the different soll and mis-
cellaneous lund types of Ilocos Norte.

: ] : Ppssib_le Land
evaluated in the field and in the laboratory. Land capability Soil /miscellancous land type e Fapebliice
classes are further subdivided into subeclasses by taking inte

sion clags)

b account different soil problems. In the Philippines, the three | e s
major problems on soils are («) erosion and runoff, (b) wetness By SR
g - and drainage, and (c) root zbne and tillage limitations, suck e s e 7 #
1 as shallowness, stoniness, droughtiness, and salinity. The sub s sl e

classes are indicated by “e” for erosion and runoff 5 by Sw fol

San Manuel silty clay loam)

97 San.Manlwll safd ______
wetness and drainage; and by “s” for root zone and tilla pige gﬂﬁéiﬁfoiilf?’ﬁ::_} ___________________________ -0 Bs
i Ll L d ) | Umingan sandy loam___
{ 1 llmlt&th-nS, ég(j Umiugan silty clay loam
A

g The different land capability classes are as follows :

998 | Bantogelay. . _________ ‘]
i : il 16 | Bantog clay loam.____.. i
g Class A—Very good land; can be cultivated safely; requirel 889 gangog sgal'gdylloam _____
S : . ] ity elaya. Coo g
f only simple but good farm management practices.’ ﬁ;‘;? Biﬁtf,’g Z‘g& e]a§ loam.__ = Bw
' e e i 0] - i il URRBaniep siivloar S DO Rse  SUL R R L e B - =
Class B—Good land; can be cultivated safely; requires easil gg” O S T elar foam

_ ) applied conservation practices.
i Class C—Moderately good land; must be cultivated with caution
fj:. requires careful management and intensive conserve
g tion practices.

for cultivation. Suited to pasture or forest wil

good soil management. , }

Class M—=Steep, very severely to excessively eroded or shallg

\ for cultivation. Suibed to pasture or fovest
careful management.

Class N—Very steep, excessively eroded, shallo

Or culilvation, mpulted to pastu

San Fernando elay._____
San Fernando clay loam
San Fernando sandy loam
San Fernando silty clay

---------------

Of | -Annam cl[ay lIoam _____
i i 1 1 Ooame.....
% Class D—Fairly good land; must be ecultivated with extra eaf 5,5’8 g;‘:gg LG j ‘i E’:% o
] tion; requires careful management and complex cof 1g§ ﬁgﬁgzg 2%3?1;:,;1::: ----------------------------- ‘i e 2
servation practices. Best suited to pasture or fore ¥ gﬁg ,ngnun lo?lmbiafnir‘:ﬁ;ﬁ
Class TL—Level to mearly level land; too stony or very wi 7 | Tadao sandy elay 3.4
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huilding purposes. For all legumes, the soil should be_ well
wupplied with lime and a phosphate-carrying fertilizer; if the
Hoil does not contain the right kind of bacteria it should be
Inoculated accordingly. The use of farm manure or compost
i recommended.

LAND CAPABILITY CLASS B, SUBCLASS Bs

Nearly level. TLow fertility, shallowness, droughtiness, slight alkalinity
ir salinity is/are the problems. Adopt gpecial goil management practices
and observe easily applied conservation practices.

- Class A is level to nearly level land. The soil is deep,
fertile or well supplied with plant nutrient elements, well
drained, and easgy to cultivate.
Erosion is not much of a problem. The land is rarely
flooded. : : 1
This class is suited for intensive cultivation and all Crops
common in tne area can be grown. Since soils under thig
class have good permeability, if lowland rice is to be grown,
puddling the soil is usually necessary to minimize seepage.
Good farm management practices are required, specially the
judicious application of agricultural lime and fertilizers and
the observance of crop rotation which shoul@include a legume
or soil improving crop in the sequence for sustained production.;
In consonance with lime and fertilizer application, greater
benefits could be derived thereof if green manuring or the plow-
ing under of young green plants, preferably leguminous Crops,
and the application of farm manure or compost are observed
regularly. : ; :

LAND CAPABILITY CLASS B, SUBCLASS Be
Neaﬂy level to gently sloping, slightly to moderately evoded. Erosion

is the main problem. Observe erosion control measures and easily
applied conservation practices. i

San Manuel sand Umingan sandy loam

Umingan clay loam Umingan silty clay loam

Umingan loam :
Subeclass Bs is nearly level land with sandy loam or light
lextured subsoils.
Thig subclass is potentially good land but the soil is inherently
pw in fertility and its porous subsoil allows water to per_co]aie
bipidly thus making it somewhat droughty. Moreover, fer-
tility loss through leaching is relatively high. .
Fruit trees, vegetables, and other truck and special crops
e best adapted to this land. _
Special soil management practices and the observance of
sngily applied conservation practices are necessary. To e_nhance
And maintain productivity the plant nutrient and organic mat-

. - ir highest
Annam clay loam Bolinao loam tor contents of the goil shoul.d be always at their hlgh_es
Bantay clay loam Tadao sandy clay loam pogsible level. This means using a system of crop rotation
ey Lo Cervantes clay loam Which must include a legume at least once in every three or
Bolinao clay Luisiana clay loam E

four years, the addition of farm manure or compost, a.nd the

ipplication of mineral fertilizers. Increasing the organic mgt-

: content of the soil increases its water-holding capacity
also improves its tilth and fertility. Supplemental irriga-

tion may be needed during the ‘dry season for best growth
all crops.

LAND CAPABILITY CLASS B, SUBCLASS Bw
enrly level, occurs in depressions. Occasional overflow is the problem,

Bolinao clay loam

Subclass Be is nearly level to gently sloping land and is
slightly to moderately eroded. It is deep with rather hea f
subsoil. : b

The slope, which in any place is not more than 8 per cent,
makes the soil susceptible to moderate erosion, ‘

Crops adapted to the area grown on soils of this subclass.
respond to good management. However, erosion control measg- | i %
urels), such fs contourgplowing, terracing, and strip cropping wuires p;otection from overflow. Observe easily applied conservatlop
should be practiced. Excess water on the area and runoff bice ‘ Ty 2
from the adjoining uplands must be channeled into grassed A B e ity clay loarh
Wate}'ways or diversion ditches. : Fartr
In addition to erosion controlbmeasures the proper kind and

quantity of fertilizer and lime should be applied. Crop .

d wherein & me ig
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Subclass Bw land is nearly level and occurs in depressions
near large streams or on low bottom lands, Included under
this subclass are wet lands that can be easily drained and thoge

with a high water table. The soil is deep; the subsoil is heavy.

Poor external and internal drainage require some means to
drain the excess water. Furthermore the area is subjected
to occasional overflow.

Lowland rice is especially suited to this land. When prop-
~erly drained, corn, sugar cane, legumes, and other “Sow crops
common in the area may be grown.

Protection from oceasional overflow of nearby streams may
be needed. Diversion ditches should be constructed for runoff
coming from adjoining uplands. When drained and cultivated,
lime and the right kind and quantity of fertilizer should be
applied. The planting of soil-improving crops and the use of
farm manure and compost must be observed,

LAND CAPABILITY CLASS C, SuBcLass Ce

Moderately sloping, moderately to severely eroded. Erosion and
fertility ave the main problems. Observe crosion control measures, care-
ful management and intensive conservation bractices.

Anmam eclay loam
Bantay clay loam
Bantay loam
Bolinao clay
Bolinao clay loam

Bolinao loam

Tadao sandy clay loam
Cervantes clay loam
Luisiana clay loam

Subclass Ce land is moderately sloping' and is moderately to
severely eroded. Its effective depth may extend to 90 centi-
meters or more.

The slope which ranges from 8 to 15 per cent accelerates
erosion. In turn erosion depletes fertility,

Primarily, for this subclass a good cropping system should
be planned. The crops grown and tillage methods affect soil
conditions, and consequently runoff and soil erosion. Different
combinations of erosion-prevention and water-control practices
should be chosen with the crops to be grown. In general,
crops common in the area as well as fruit trees could be
cultivated. Close-growing crops with a legume in the rotation
should be supported by practices that l::01&’51“01 runoff and mini-

LAND CAPABILITY CLASSIFICATION 73
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ize erosion the most important of which are. contour tillage,
ilrip cropping, cover cropping, grassed waterways, and terrac-
iig. In addition lime and fertilizer according to needs, should
& applied; compost and farm manure should be incorporated
Hifo the soil; and green manuring must be observed regularly,

LAND CAPABILITY CLASS D, SuBcLASS De

Htrongly sloping, severely to very severely eroded. FErosion and fertility
¢ the main problems and the number of years for cultivation limited,
Higerve erosion control measures ; very careful goil manageinent specially
il crop rotation, and complex conservation practices if Iand is to
¢ cultivated. Suited for pasture or forest.

Annam clay loam
Bantay clay loam
Bantay loam
Bolinao clay
Bolinao clay loam

Bolinao loam

Tadao sandy eclay loam
Cervantes clay loam
Luisiana clay loam

Subclass De is strongly sloping and is severely to very
borely eroded land. The topsoil is generally thin; the subsoil
lisually heavy and slowly permeable,
Phe slope, which ranges from 15 to 25 per cent, and the
AWy and slowly permeable subsoil induce moderate to exces-
runoff. Congequently the danger of soil erosion ig in-
ded. The topsoil being thin, accelerated erosion on this
will be very critical both on the standpoint of effective
‘epth and fertility. The lack of soil depth for good root
Elration and water intake and storage are added problems
Ope with. _
) farm this land safely very careful and good soil manage-
I practices should be observed. Subclass De land has defi-
Ctestrictions and the choice of uge 18 reduced. Planting
crops is not advisable. When close growing crops are
il a well planned rotation should be followed, planting
be along the contour, and before full growth is attained
p].nnts mulching is necessary. On the higher slopes
of properly laid out terraces should be constructed
ditable outlets installed in the absence of natural outlets.
- outl L have vegetative cover, preferably grass,

well established, veseeding and
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runoff should be properly appraised and supporting comservation
practices instituted accordingly. '

LAND CAPABILITY CLASS N

en used for orchards contour planting should bserved. . :
Wh d 9 T b £ be O : | YQT.V steep, excessively eroded, shallow, rough or dry for cultivati
and a good stand of leguminous cover crop should be maintained. Buited to pasture with very careful L e, vation, 4
Deep-rooted legumes improve subsoil structure. They keep Best suited to forest with very careful management aznrc;1 iegfjf 1Ftl'mom' %

: : ] ctions, 3
the subsoil porous for water, roots, and air to ggt through Bartcn: ol s

Laa 3 Mountain soils, undifferentiated

Where erosion on a moderately deep soil is not severe, gullies
should be smoothened and then seeded to grass or legumes.;
The so0il should be limed and fertilized to give the grass or

legume a good start; the legume seeds will need inocma’cion'
It is best suited to pasture or forest. ‘

LAND CAPABILITY CLass M :

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

Suited to pasture or forest with careful management, |
Cervantes clay loam

Faraon clay loam
Luisiana clay loam

Class N is very steep and is excessively eroded land. The

#0il is very shallow and dry: 1
‘ v; the land is rugge
by many large gullies. e

The sl(_)pe, which is 40 per cent or over, and excessive erosion
ake this land not suitable for cultivation.

_ La.nd under this capability class could be utilized for pasture o
rov1.de§1 very careful management is observed and definite ;.
restrictions imposed, Where grasses grow, grazing must be
‘rmtr‘olled. or restricted to a few heads of animals per hectare
ind grazing areas rotated regularly. The pasture will need

liberal application of fertilizers and lime; reseeding is neces-
HiLy.

m

Class M is steep and is very severely to excessively erod
or shallow land. Stones or gravels may be present.

The slope, which ranges from 25 to 40 per cent, and t
generally shallow soil make thig land. unfit for seasonal cul
vation, Where climatic conditions are favorable orchards of
citrus, coffee, etc. may be developed provided the trees aré
planted along the contour and a good cover crop is raise__
to prevent soil erosion. |

Land under this capability class is best suited to pasture ol
forest. When devoted to pasture careful management shoull

This Jdand is best suited t'o forest. However, very careful
management and restrictions must be observed. The establish- -
mient of permanent vegetation, like ipil-ipil, is recommended

Bipecially in gullied places. Kaingin farmin
BV il means. g must be gtopped

LAND CAPABILITY CLASS Y

Very hilly or mountainous, b
_ 3 , barren and rugged. Should b
B recreation and wildlife, Sl

be observed. To grow legumes or grass for grazing the soi Dune land
should be well prepared. Lime and fertilizers, as needed, shoult Riverwash
Rock land

be applied to give the young legumes or grass a good sta
Newly developed pastures should not be grazed heavily; the us
of those already established should be controlled and rotated
Stock ponds should be constructed wherever possible. Diversio]
terraces around the heads of active gullies should be installed
Gullies that are about to develop should be smoothened ani
sodded. g / :

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

Sand and ecoral bed

éCﬁIa:xésr:‘._ s extr'emely arid or very steep, rough and stony
with very thin or no soil cover at all. It includes such
as rocky foot-hills, ro : rge aveas
od with vock outerops or mlre |
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II. SOIL EROSION SURVEY TG
SOIL EROSION DEFINED

Soil erosion is defined as the process of goil detachment
and transportation by either wind or water. There are two
kinds of erosion; namely, normal or geologic and accelerated
erosion. '

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

Accelerated erosion.—Accelerated erosion is the process
brought about by man’s activities on the land, thereby disturbing
the equilibrium between sofl building and soil removal, This
kind of erosion is destructive as it removes soil particles very
much faster than the formation of soils from the material
underneath. The losg of the surface soil which contains most
of the fertility means also the decline in crop yields. Soil ero-
sion in the Philippines is caused mainly by water. The dif-
ferent kinds of accelerated soil erosion are: sheet, rill, gully,
and stream bank erosion. ) _

Sheet erosion.—This is the washing away in a more or less
uniform depth, of the upper part of the soil in the eroplands.
It occurs when farmers cultivate their sloping lands without
employing any means of controlling the flow of the surface water
or runoff. At the beginning, this kind of erosion is slow and
is not noticeable, but it is treacherously destructive. 3

Rill erosion.—This kind of erosion is the washing off of
the soil by the formation of tiny incisions of a few in(_:hes
depth and width which run down the slopes of an unprotected
cultivated land. This is attributed to the method of planning
and arranging the furrows along the slope of the land. Such
rills may be erased by ordinary plowing. This type of erosion
marks the beginning of the formatign of more serious kindsg
of erosion. ’ ¢ 3
* Gully erosion.—This erosion occurs on paths of concentrated
flow down a slope and is the cutting of deep nax

ace { X E;;-

FACTORS AFFECTING SOIL EROSION e

outlets are not protected, the edges of the plain are gradually
eroded which consequently form into deep vertical cuts. These
gullies, if not checked gradually destroy the plain. On uplands,
gullying occurs mostly on slopes where runoft continually drain.
This happens when farmers plow their fields up and down
‘the slopes. Some gullies are small, but others are so big
that farm animals cannot cross. Gullies grow bigger each year.
Stream bank erosion.—This kind of erosion oceurs along the
hanks of streams and rivers. It is very destructive particularly
on such lands where the substrata are of coarse or medium-
lextured soils. The flowing water undermines the lower part -
ol the river or stream bank particularly along its outer curve
thus causing the upper part to fall by its own weight,

FACTORS AFFECTING SOIL EROSION

Soil ergsion oceurs when water runs over the surface of a
floping land. This water running over the surface is called
funoff, The rate of soil erosion will depend upon the speed of
flirface runoff. The volume of runoff as well as its gpeed
lepend upon the soil, slope, vegetation, and intensity of rainfall
i the area.

SOIL

he soil possesses certain physical characteristics which in-
fience its erodibility, Under similar conditions of climate,
felief and vegetative cover, there are marked differences in the
‘odibility of different soils, In some cages sandy loam soils
e more susceptible to erosion than clay loam soils.
Porosity and permeability are important factors in the for-
ition of runoff. The higher the absorbing quality of the soil
infiltration of water into the soil the less runoff will be
iimed. Different soil types differ in porosity and permea-
¥. Also soils rich in organic matter are porous and will
biorb more water readily than those poor in it,

fl‘!
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city is increased considerably. A slope unprotected by vegeta- :_
tion or some mechanical devices to decrease the velocity of °
runoff suffers heavily during a heavy rainfall, 1

FACTORS PROMOTING SoIL EROSION

System of farming lands.—In the province, most of the
fiurm lands are rolling and hilly. These are planted to upland
¥ice, corn, and tobacco which are erosion promoting crops. No
means of protection is employed in farming these sloping Ian'ds.
Mirosion is ageravated by the common farm practice of plowing
lip and down hill and laying the furrows along the slopes. J
Crop rotation in the province is seldom _practiced. I_iice, i
lobacco and corn are planted from year to year. Sometimes
lhe field is fallowed after the rice crop. A good rotation of
irops which includes a soil building legume helps conserve .
the soil. . ,
The pasture lands are over grazed. As a result, hillsides _

|

VEGETATION

The density of the vegetative cover of an area ‘contributes
a great deal to its resistance to erosion. In the heavily wooded |
portions of our forests the rate of soil loss is balanced by the
formation of soil underneath. On cultivated farms the Crops.
offer very little protection for the goil. Crops that can cover
the ground well will give some protection for the soil but
clean tilled row crops are conducive to erosion. Land on .

slopes exposed or bare of vegetative cover suffers heavy soil |
losses. '

five very scant grass cover and erosion is very much in eyi-
Bnce. .

Kaingin.—This is another factor contributi.ng to ’_the deg-
Pliction of soil and forest. Very often kawngin cleam{lgs are
inde on steep slopes. The trees and other vegetation are
jurned, leaving the area cleared and entirely bare. When it |
ins runoff rushes downhill and generates quite a trefmemious
gin: L ‘ :
rainfall distributed throughout the year will have less soil. lilting power that detaches ‘ant.i Cal”frtles a gr?ftagfg gnesfe ;‘fy
erosion than another area where the same amount of rain I_I. Rills and sometimes gullies often result.

occurs but only within a period of six months. ' In the latter in.
area the intensity of rainfall is much bigger and hence the
amount of runoff is correspondingly greater. In the former
case, the intensity of rainfall is less giving more time for the
water to infiltrate into the soil, hence, less runoff.

In the open areas where cogon predominates very little ero-
sion takes place. The thick growth of cogon is quite adequate
protection of the land. Even on steep slopes the grass
cover if preserved and improved will give good protection,

INTENSITY OF RAINFALL

Rainfall intensity is a factor in erosion. A region with

SOIL: EROSION SURVEY METHODS

‘I'he primary purpose of the soil erosion survey is to deter- |
ilne the degree of erosion in the different soils of the province, -
il is, the extent to which removal of the su.rface or subsgul ~
How much of fhe rain that falls run off the surface is sho progressed as well as the amount of gullying Wéth el
by investigations conducted by the United States Department: ence to its effect on the cultivation (.)f the land. ‘
of Agriculture., At the Yazoo River Watershed, 27 inches of The present depths of the different soil types under (?U.Itl—
rain caused a disastrous flood, where 62 per cent of the rain lion in the province were compared to the depths of the
water immediately ran off cultivated fields and carried soil 1 soils or soils with normal profiles. r%‘he depths of .dlf-
at the rate of 34 tons per acre. Runoff from plots on barren et goils under normal profiles were estab}1§hed after‘ various
abandoned fields was 54 per cent of the total rainfall. Surface ‘minations over a wide area by boring with the soil auger,
runoff during the most intense rains increased from 75 to 95 ing road cuts, pits, open wells, and strfeam bnk‘
per cent of the total precipitation. On undisturbed oak forest wria depth of goil as caused by
only 0.5 per cent of the 27 inches of rain ran off the experi - lies are gider
mental plots while soil removed was only 75 pounds per acre, L

)
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rence of gullies are noted as these affect the cultivation of the
lund. The classification of the different degrees of soil erosion
ged in this survey are as follows: ‘

S0 SOIL SURVEY OF ILOCOS NORTE PROVINCE

Frogion

Degree of erosion

it Deseription
0 No apparent erosion; No apparent erosion; no gullies.
no gullies
i Slight erosion Less than %4 of original surface soil
eroded; occasional crossable gullies
present.
i 2 Moderate erosion From %% to % of original surface
soil eroded.
3 Severe erosion From % of original surface soil to
| % of subsoil eroded.
b 4 Very severe erosion All of the surface soil to 8 of sub-
i soil eroded.
i 5 Excessive erosion All of the surface soil and over %
;.‘ : g of subsoil eroded.
’ W Normal erosion Balance between soil erosion and soil
1 § formation is maintained.
f Q Erosion, undifferen- Erosion conditions change as often
3 tiated as floods occur,
|

Figure 22, While gathering of firewood is essential in flue-curing of Virgin
tobacco, it brings about forest or vegetative cover denudation and soil crosiol

The extent as well as the degree of soil erosion will increase
fich year unless control measures are instituted and practiced.

SOIL. EROSION IN THE DIFFERENT AREAS

The soils of Ilocos Norte Province have undergone erosion,
Ibrmal or geologic and accelerated, at one time or another.
¢ erosion survey of the province was conducted to determine
0 degree of erosion to which the different soil types have
n subjected. However, due to the numerous factors re-
bnsible for erosion accurate erosion losses by individual fields
not be presented but rather the general distribution of such
Hies.  So much so that one can expect that the same soil
¢ in different areas may have different degrees of erosion,
' two different but adjacent soil types may have the same
ee of erosion. Likewise, different adjacent soil types may
o different degrees of erosion and one soil type in an area
have diﬁer L .degrees of erosion within its boundarles.
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To supplement table-10 the localities where the soils were
mapped are listed below.

Baytog clay (228).—This soil type'is found in AIabaan,
Marcos, along the Dingras-Banna road; east of Batac town
proper; Payac-Quiom-Sumader Valley, Batac; on the plaln
along the Batac-Badoc road; and, in the vicinity of Badoc from:
Pagsanahan in the west to as far as Cotor, southeast of thel

San Fernando clay (68).—Thig soil type is found in the
plains of Paoay, Batae, Laoag, Sarrat, Piddig and Curarig,
Bacarra.

San Fernando clay loam (67).—This goil type was mapped
in Biding, Marcos; Baruyen, Bangui and Vintar.

San Fe?ﬂmmdo sandy loam (871).—This soil type is found
about a kilometer north of Pasuquin town proper covering the

i ‘.‘~£“' sl

S0 e e,

town.
Bantog clay loam (16) —This soil type is found southwes ‘barrios of Nalba, Nalbacan, Sulbee, Nagsanga and Santo Do-
of Batac extending to as far as Bo. Mabaleng, south of the hingo.

town; south of San Nicolas; and, west of Dingras-Banna road:

Bantog sandy lowm (389).—The area along the Laoag-Paoay
provincial road at the junction of the road to Bo. Calayab wa
classified under this soil type. # ]

Bantog silt loam (390).—This soil type is found and mapped
west of Badoc and in Catuguing, San Nicolas.

Bantog silty clay (870).—This soil type was mapped in
Santa Cruz, Badoc, and Capariaan, Marcos. :

Bantog silty clay loam (391) —This soil type was mapped as
small patches of level areas in-between rolling and hilly areas
on the southwestern portion of the province.

Bolinao clay loam (108).—This soil type was mapped be:
tween Burgos and Pasuquin and in Currimao. The nearly
level areas in Currimao and east of the road from Caruan
Tulnagan, Pasuquin, are not apparently eroded. The undulating
to rolling areas are slightly eroded while the rolling to hlll
areas are moderately to severely eroded.

Rolinao loam (558).—The nearly level to undulating are
east of the road between Diriqui, Pasuquin, and Bayog, Burgo
the nearly level area in Barat, Burgos, and the undulating ;5
rolling area in Burgos extending toward the east up to Baruyel
were classified under this soil type. There is no apparen
erosion on the nearly level areas. The undulating porti'on ,
slightly eroded while the rolling area igs moderately erod

Maligaye silty clay loam (383) —The patches of level are
in the municipalities of Banna and Nueva Era and the lews
area northeast of the Banna-Nueva Era road borderin

Iﬂ
Umingan silty clay loam and Cervantes clay loam were mapp p, sl sath Sumgar, REc
under this soil type tieg 1 - fdol! type iz found
it ' ' o

M 17 F
i

) San Fernando silty clay (868).—The level areas in Bos.
I zErabar and San Antonio, San Nicolas, were classified under
this soil type.

: bjcw_@ Manuel clay loam (236) .—This soil type is found in the
4 cinity of Batac; in the Subec-Lusong-Burayoc area and
Uaunayan, Pagudpud; south of Pagudpud; and, in the small
ltch of level land on the Ilocos Norte-Ilocos Sur provincial
houndary.

San Momugl loam (190) .—This soil type is found in the plains
i Badoc, Dingras, Sarrat, San Nicolas, Laoag, Paoay, Batac,
i1 Pagudpud along the courses of rivers and creeks,

b(m Manuel sand (97).—A thin strip of land from Calloet,
dacarra, to Puyopuyan, Pasuquin, bordering the dune Iand
fs mapped under this soil type.

San ]lf_{a@qel sandy cloy loam (596).—This soil type is found
b the vicinity of Pasuquin town proper and Pasnga, Bacarra.
San. Manuel sandy lowm (96).—This soil type was mapped
A an 1rregular strip of land from Caruan, Pasuquin, to Casili,
; Balacad to Cavit, Laoag; Bacsil, Paoay, and west of

/ Manuel silt loam (82).—The Lagsada-Nagrebcan—Pa-
la area; a portion of the Dingras—Solsona valley; a small
of level area in Sumader, Batac, east of the road to
; and, a small area in San Manuel, Sarrat, between San
do clay and the river, were mapped under this soil type.

Manwel zlty‘ clay (869) .—This soil type was mapped in

1}
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Ralaycali, Dingras, to Nagpatpatan, Solsona.
Umingan loam (322).—The Lanao—Dampig plain, Bangui;

baran, Lipay, Bago, and Ditolong, Vintar, were mapped under
this soil type.

municipal district of Adams and in Sta. Maria, Piddig.

in Tabtabagan—Bugasi-Balioeg-Lading area, Banna.

under this soil type.
eroded and the rest are moderately eroded.

suquin.

curing Virginia tobacco.

land from Bungro to Sacritan, Pinili, is glightly eroded.
Bantay loam (170).—This soil type was mapped on the

rolling land within the municipalities of Vintar and Bacarra

coastal plain and south of Narusodan, Badoc.
goil type is moderate.

Bolinao clay (153) —This soil type was mapped west of
Badoc. It is moderately eroded.

Cervantes clay loam (729) —This goil type occupies the
eastern part of the province adjoining the mountainous area
from Uguis, Nueva Kra, to Paddaggan, Burgos. The area
has been subjected to seil erosion varying from slight to very
severe,

Faraon clay loam (422).—This soil type starts from the east
of Uguis, Nueva Era, to the east of So. Tumedtedted, Bataec.
The area is slightly to excessively eroded.

Luistane clay loam (140) . —The rvolling, hilly and moun-
tainous area south of Pasaleng, Pagudpud, extending towards

el

U'f@i%gaﬂ clay loam (168) .—This soil type is found in tl}e ‘
Abucay-Gayamat area, Piddig; Pasaleng, Pagudpud; and in =

some parts of the Dingras—Marcos— _Banna-Solsona—Piddig val-
ley and patches of level area between hills in Cabayo, Nagsa-

Umingan sandy loam (100).—This soil type is found in the |

Uiningan silty clay loam (872).—This soil type was mapped

Annam clay loam (98).—The rolling to hilly area fringing
the China Sea northeast of Pagudpud and the sma]l*hill at -

the road junction of Pagudpud town proper were -classified |
The greater portion of the area is slightly

Bantay clay loam (259).—This soil type was mapped on the
southwestern part of the province extending to as far as Pa-
Erosion on this soil type is generally moderate to
excessive due to the continuous cutting of trees used for flue- |
The strip of gently rolling to rolling

and Laoag City; east of Bacarra—Pasuquin road fringing the
Erosion on this

EFFECTS OF SOIL EROSION

the municipal district of Adams was classified under this soil
type. The surrounding area of Adams is slightly eroded. The
rest of the area is thickly forested. Therefore, soil erosion is
normal.

Tadao sendy clay loam (867).—The irregular strip of un-
dulating to roughly rolling area from the north of Sacay, Pa-
suquin, to Alaoa-ao and Dayas, Bangui, was mapped under |
this soil type. Part of this soil type is slightly eroded, the
rest are moderately eroded.

Dune land (594).—This land type was mapped along the
coast of the province from the north of Baruyen, Bangui; from
Danao to Agabang, Bangui; from Estancia, Pasuqin, to Pangil, |
Currimao; and from Sucod to the river south of Gabut, Badoc.
[irogion was classified as normal.

Mountain soils, undifferentiated (45) —This land type covers
the eastern portion, extending from the southernmost tip to
the northern coast of the province. Erosion was classified as
normal.

Riverwash (152).—This land type is found along the courses
of streams, the most prominent of which are along the Laoag
und Bacarra River banks. Erosion was classified as normal.

Rock land (599).—As its name implies this land type oc-
cupies the rocky area on the northwestern part of the province
from Similla, Pasuquin, to the coast, and in Nagsurot, Burgos,
and a small area in La Pagz, Laoag. Erosion was classified
i normal.

Sand and coral bed (595).—This land type is found along
the coast bordering the road from Caruan, Pasuquin, to Ba-
Yog, Burgos; and from Buraan to Cabarabaan, Burgos.
lirosion was classified as normal,

{inclassified area.—The island of Badoc was not surveyed
tue to lack of transportation facilities.

EFFECTS OF SOIL EROSION : 14
. Huil erogion has an exhausting influence on agriculture. Pre- b
aly, mogt of us have had so little concern about its adverse
tS' l’t wig only recently that we became aware of the
if left uncontrolled will eventually deplete
productivity thereby affecting
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know that food, shelter, and clothing, man’s bas_lc nqeds,
e nll“t:rananate from the soil. Soil lost to us if t_aken in terms
of the economic value of production of these _b'asm needs _sgr'ely
‘would amount to enormous figures. The high cost of living

hen be partially understood. : _

magfetknow thI;t while soil loss mounts,.there is no sign t}}at
population also declines. The tendency i when populafuon 1:1}111-
creases, people tend to overwork the soﬂ.. Qverwor:kmg the
poil inevitably results in decline of productlwty: Soil erosion
"i;hen commences and if unchecked, the people sunply abandon
{he affected area and move to other places. -T'hls may hap-
pen once or more than once within a generation. What hzfs
Wlarted as an agricultural problem also becomes an economic
i roblem.
ngﬁfgoilr?é\n? that industry, especially the manuf‘acture of con-
sumer goods, is dependent on the suppl}r of various raw I?ftte-
pials. By and large, these raw materlals.arfa prodt.lced 10131
'11e soil. Industry, therefore, directly and indirectly is aﬂ?ecte.
by soil erosion. In turn when factories shut dow1:1 or curtail
perations, men lose their jobs and another social problem
- Sa(()iicllegl:osi'on, therefore, is not the individual farr-ner’s .prol?—
lem alone. While it affects his capacifcy to prc_>v1de for Illlls
amily’-s wants and meet his social chligations, erosion gve’ntua i
hecomes a community’s, a provinee’s and finally a nation’s agri-
iltural, economie, and social concern.

Where erosion exists, the first to suffer is the land which
is gradually robbed of its surface soil or furrow slice. This
means that not only the inherent fertility of the soil is lost
but costly commercial fertilizers added are wasted as well.
Much more, if the furrow slice shall be comprised less of the
surface soil and more of the subsoil which is usually less
fertile, there will be greater difficulty in maintaining a satis-
factory physical condition of the soil. Moreover, eroded soil
materials, such as sand and gravel, have at times covered
entire fields of newly cultivated Crops causing so much loss’
in seeding and interference in subsequent cultivation. The ob-
jectives of any scheme of soil management, however godd, is.
therefore geriously interfered with. One appreciable effect of
soil erosion is the silting up of reservoirs which reduces their
storage capacity and adding greatly to the expense of their
upkeep. Gullying and stream bank cutting of agricultural lands
seriou impair the productive capacity of the farm and the
farmer’s income suffers an appreciable logss, Likewise, high-
Wways near or parallel to stream or river courses suffer from
stream bank cutting and those along the hills and mountains

suffer from landslides thereby the means of transportation is
seriously impeded.

ECONOMIC AND CULTURAL EFFEQT

The adverse effects of accelerated or man-made soil erosion
are much too obvious that they need not be over emphasized.
Unfortunately, however, most people take the existence of soil
for granted, in the manner that almost everyone always in-.
differently regards the existence of the air we breath. Where-
as our supply of the latter has never been doubted, the certainty

METHODS OF EROSION CONTROL

There are two general ways of erogion control in_'croplands;
hamely, (1) vegetative measures, and (2). mechanical me?lz?is.
Vopetative measures are simpler and. easier to‘ apply, whi g
Wechanical means usually require engineering aids, tools, an
chinery. The former is usually. employed on !and that aie
rly level to gently rolling, while the latter is adapted to

f

of our enjoying the bounty of the former cannot last forever
unless we recognize the imminent dangers of soil erosion,
Soil conditions have much to do to shape the pattern of a
nation’s existence. While we begin by trying to analyze theip
effects from an agricultural point of view, we ultimately arrive
to their economic and social effects as well, This is so becauge
agricultural, economic and social conditions are closely inter~
related so much so that it is quite difficult to separate them
too sharply. Erodibility being one of many goil congditi

184 much

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

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

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

Grassed waterways—Waterways in soils work are either Bench terrace is constructed on the contour. It has a steep
natural or man-made depressions on sloping areas which serve drop and adapted to steeper slopes.
P basechnsne s Water.that EOS thiceh B tarm fro- Drainage terrace or broad channel type iz designed to con-
adjacent land or accumulating on it due to rain. They aré N :
; L ! ; tluct water from a field at low velocity.
important in any scheme of soil and water conservation. Na: i : i :
turally located depressions serve the purpose hest. Man-made As used in this text, terrace may denote a ridge type or
canals strategically laid are also necessary for more efficient # combination of ridge and channel type.

Terraces are built across a slope. They are either level or

discharge of runoff. The establishment of a dense vegetative :
praded depending upon the purpose for which they are made,

cover over all waterways is imperative. Grasses readily ada
able to the area should be used, but whenever practicabli :;glgled terra-ces lead runoft from the ﬁe]d al nonerogive velo-

those species which form a dense turf are preferable. Inag
much as waterways are supposed to carry heavy flows during
certain periods they should be de51gned to handle maxlmu
runoff from the heav1est rainfall occurring in the locality one

in about eight to ten years. Grassed waterways are essential
wherever excess runoff accumulate such as in strip cropped
fields.

MECHANICAL MEASURES

On steep slopes vegetative measures offer inadequate pro-
tection for the soil. Mechanical means of erosion control are
therefore essential in conjunction with the vegetative phase.

Contour tillage.—Contour tillage is plowing and planting
on the contour. Thig is an erosion control measure which is
most effective on two to eight per cent slopes and less than
100 meters long. Ridges formed by the tillage implements
' petard the downhill flow of water. These ridges serve ade-
quately when rainfall are intense or heavy. Contouring is not
enough protection especially when slopes are not uniform and
above eight per cent, when the fields are already eroded, or
when subsoils are clayey and compact. In these cases excess
runoff may break through the ridges thus necessitating the
adoption of other mechanical conservation measures like ter-
racing.

Terracing.—Terraces are mechanical measures of soil con-
servation and are differentiated into three types; namely, (1)
absorptive, (2) bench, and (3) drainage.
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on an average of once in 10 years is used as a basis. Their
shape is generally based on the farming equipment used.

special implements and machinery. Aside from these consi-
derations, one must realize that all slopes and all soils ecannot

to build terraces on.

iy Diversion ditches.—Diversion ditches or diversion terraces

are built to intercept the runoff from drainage areas. They

; ment,
i OTHER ASPECTS OF EROSION CONTROL

; IT)(JV fertility also brings about soil erosion. Infertile soils in-
i variably mean poor vegetation, thus more surface soil is ex-
posed to direct rain and wind action Therefore, soils of low
fertility when tilled are highly erodible. In this case proper.
i and adequate fertilization can minimize erosion. i

it The regular application of farm manures and the practice
of green manuring increase the soil’s organic matter content.
Organic matter, aside from enhancing soil fertility, also im-
proves tilth and maintain if not improve soil structure.
Stable and favorable soil structure means higher porosity and:
better permeability. When soils are porous and permeable
plant root penetration is improved. All of these favorable

absorbing and water holding capacities or in other words sur-
face runoff is minimized.

Crop rotation should essentially be a part of every farm
program. A well planned scheme of crop rotation, aside fromw
providing a practical means of utilizing green manures and
fertilizers, counteractin ¢ pub

BAEANEESs, nndo .;x#ggqn[;_,:.‘,ﬂgh ()

Terrace construction requires technical skill, financing, and

be successfully or economically terraced. Sandy, stony, and
shallow soilg, fields dofted by humps or mounds, or slopes that
change planes and steeppess every 30 meters are impractical

are usually larger than field terraces. They are designed to
protect cultivated fields from hillside runoff by providing for
a passageway of the water away from the fields to other nearby
[ areas where it is spread or dispersed. Where adjacent slopes
- generate runoff towards a terraced area, diversion ditches carry
the water away from the terrace system, or if towards a gully
diverting the water assist in controlling its further enlarge-

Whereas erosion depletes the soil of its inherent fertility,

physical conditions when attained promote the soil's water

METHODS OF EROSION CONTROL 93

minimize or help control erogion. This farm practice keeps
the soil in suitable physical condition, helps maintain the sup-
ply of organic matter and nitrogen in the soil, provides vege-
tative cover, and changes the location of the feeding ranges of
roots.

The physical effects of liming such as the promotior} of goil
granulation of fine textured soils and the modiﬁcatl-on and
improvement of the structure of coarse textur‘ed_ soils thus
making them lighter to work subsequently contribute much
to erosion control. -

An efficient system of soil management in support to vege-
tative and mechanical measures is, indeed, necessary to combat
goil erosion. The different practices followed or adopted should
form a farm program that as a umit could fit the kind of soil
or kinds of soils within a farm so that the end attained is t_he
combined beneficial effects of the many interacting processes in-
volved. Each farmer, therefore, should first appraise the ero-

wion hazards of his farm, then plan a cropping system and

gupporting conservation practices to reduce or offset the erosion
hazards.




ILOCOS NORTE PROVINCE

CHEMICAL CHARACTERISTICS AND LIME AND
FERTILIZER REQUIREMENTS OF THE SOILS i _
OF ILOCOS NORTE PROVINCE |

By IenaAcio E. VILLANUEVA

The study of the chemical nature of the soils of Ilocos Norte
iy fundamental. From this laboratory investigation it is im-
hortant to know the soil reaction (pH), amount of nutrient
slements available to plants, the lime and fertilizer require-
inents of the soil for crops to be grown.

The elements considered essential in the growth processes
in plants are carbon, hydrogen, oxygen, nitrogen, phosphorus,
\otassium, calcium, magnesium, sulfur and iron. The first
ur come from the air and water. The major elements which
e needed by plants in large quantities like phosphorus, potas-
§ium, calcium, magnesium, and sulfur as well as the minor or
ce elements which are needed in very small amounts like
'on, manganese, boron, copper, Zing, and molybdenum, are
ferived from the soil. There are other elements like chlorine,
lium, and gilicon as mentioned in literature that affect plant
browth, although they are considered not very absolutely es-
@itial. The three major elements, nitrogen, phosphorus and i
utassium, are the basic components of a complete fertilizer ‘
xture, as these elements are generally critical in the soil
o to crop removal, runoff or seepage and fixation in the soil.
non-caleareous soils, the elements calcium and magnesium,
penerally inadequate and render the soil acidic, sometimes
ising apparent calcium and/or magnesium deficiencies in
ints.% Manganese, iron, boron, copper, zine, and molybdenum
needed by the plants but only in minute quantities. Ab-
ance of these elements or pregence in excessive amounts affects
@ quality and quantity of crop yield or giveg toxic effect to _
tg, Peficiencies of these elements be it major or trace 8
nts especially thos 1 from the soil are due to con-

Figure 24.. Sumilling Reforestation Project, Sarrat, Tlocos Norte. Denuded hillside
is classified as Bantay clay loam under erosion class 3. 4

Figure 25, An effective conirol measure for stream bank cutting commo
ticed in several towns of Tocos Norte p

i 1y pracs -
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supply in available form. Factors other than soil reaction
may promote the presence of an abundant supply; moreover,
certain crops having a low requirement may be fully satisfied
with a low supply.”
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It is shown in table 11 that different plants have different
optimum soil reaction requirements or pH preferences anc
different tolerance limits. Also in the table, plants like rie
pineapple and tobacco prefer medium acid soils (pH 5.5 to 6.1)
while alfalfa, sugar cane and oranges prefer slightly acid ¢
slightly alkaline reaction (pH 6.2 to 7.8). The toleranc
limits of the former group of plants were estimated at pF
4.8 to 6.9 while those of the latter, at pH 5.5 to 8.5. Som
plants like tomato and corn tolerate a wide pH range (pkE
4.8 to 8.5) although the best growth of the plants were 0
tained between pH 6.2 and 7.0.

The surface soils of Tlocos Norte Province were analyz
in the soils laboratory branch at Vigan, Ilocog Sur, ai dt
are presented in table 12. There were originally 118 §
samples gathered but only 83 composite soil & |

T

MAbaca, Musa textilis Neel_____________.
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TaBLE 11.—The pH requirements of some eeonomic plants.

o Btrongly |Mediam | Slightly | Neutral | Slightly Medium
Plant acid acid d('ld Redetion} alkaline Alkahne
pH pH pH. pH
42-54 | 5.5-6.1 | 6. 2 6 It} 7.0 {ORL=T185 7. 9 g 5

T!un'lna, Musa supientum Linnl _____ ...
Unimito, Chrysophylliom cainito Linn !
Chgsava, Manibot esculeita Cranlz - -
Coflee, Coﬂea aralica Lainnl__ ____
(8] lorn, Zea ezt L 08 BRI
Jowpea, Vigna sinensis (Linn) Savi?
Jurian, Durio zibethinus Linn . ___
Onion, Alliwm cepa Linn®________
range, Ciirus aurentium Linn 5_
vanut, Arackis hypogaea Linn 2.
Potsai, Bmsszca chinensis Linn 4
3 ilmapplc Ananag comosus (Lmn)
tice, Oryza suliva Linn b . _
nyl)eav Clyeine max (Linn) err 2
ugar eane, Saceharum offieinarum Linn 2
weet pots !tn Ipomoea batatas (L:nn)Poul
'obacco, Nicoliatia tabacum Tinn 2_______
nmate, Lycopersicum esculentum Willd, 2

NN O i i | O i i
e B i B ot o et B ot o b B B B B
B b B e B e BB BB B B b
PO M O b b b I e B
HOOHKNOMKMHOKKORKORK
aoowéooxi%%o]wowooo

opend:
X—most favorable reaction

Y—reaction of which plants grow fairly well or normaﬂy

O—unfavorable reaction
! Based from the soil reactions where they are grown with the productivity ratings
I the soil types in 11 provinces, A pH range of 5.7 to 6.2 was found to be most
fiitable for the growth of upland rice, vaviety Imintiw, by Nena A. Rola and N, T.
Hilvez, “Effects of Soil Resction on the Growth of Upland Rice and on its Nitrogen,
aleium, Phosphorus and Iren Content’ Phitippine Agriculturist, 33: 120-125. (1949).
“Data taker. mostly from Wilbert Walter Weir, Soil Science, Its Principles and
vactice, (Chieago: J, B, Lippincott Co., 1936).
“l'rom €. H. Spurway, ‘Soil Reaction (pH) Preferences of Plants, ‘“Mich, Agr.
pt. Ste. Sp. Bull, 206. (1941). Optimum range given was pH 6.0 to 7.5.
! I'rom Antonio M. Arciaga and N. L. Galvez, “The Effect of Soil Reaction on the
towth of Petsai Plants and on their Nitrogen, Caleium and Phosphorus Content,”
hilippine Agriculturist, 32:55-59, (1948). Normal growth reported was at pH 4.2 to
i} optimum rangs was pH 5.0 to 8.6,

lical and chemical analyses. The table shows a pH range of
8 to 7.1. Sample No. 57 collected from Adams Municipal
Jigtrict and classified as Luisiana clay loam gave a pH of 3.8
Nitrogen.—Nitrogen is one of the three major plant nu-
ionts that plays a vital role in the physiological and metabo]ic
neesses in plant and animal life. The nitrogen compounds
omprise 40% to 50% of the dry matter of protoplgsm, the
ving substance of plant cells, Appreci normal g .\Wth
impossible unl n
ﬂ to ;91
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. are .often small, reddish-brown, purple or bronze-like in colom
Fruits remain very small and therefore, crop yields are low
and of_ poor quality. An acute shortage of phosphorug retard
‘ﬂowermg. and ripening of fruits, seed formation, emergené
of corn silk; increases acidity of fruits; results in low sucroé
content of sugar cane and starch formation in root crops. i

An excess of phosphorus, while it can accelerate the ripenin
of 'frmts at the exXpense of vegetative growth, sometimes coull'
l.:)rmg about the deficiency of sopie elements. For instance.
it has been reported that the deficiency of iron and zinc Wa;
traced‘to the oversupply of phesphorus and thereby caused the
reduction in crop yields. It is desirable that the crop shoul

; have a high phosphatic content directly advantageous to anis
mals‘ and man. It is for this objective also that the soils founﬂ
deﬁc_lent in phosphorus should be liberally supplied for better
nhutrition of the plant, animal and man. The plant can absorj
th? phosphate in the highest oxidized form of orthophosphorie
acid [(NHs), PO4] as PO, or as H.PO, ion according to Jacol)

. and I_Jexkul.]. But in the soil the phosphoric acid occurs in

i the highly insoluble form of apatites [3Cas(PO,),. CaFe] 0'-'

- [3Cas (PO4)» . Ca(0OH).], ferric phogphate and alurr;inum phos’
phate. It has been further observed that the water solubld
phosphorus are eagily converted into unavailable forms due t'
iron and ?,Iuminum. In the lateritic soils, those of high iro.
and alun:nnum contents, fixation of phosphorus takes pIac
very rapidly so that plants can utilize the water soluble phos
p_hates only in meager amounts. In the apatite forms the‘ﬁxa:
tion of phosphorus proceeds very slowly due to the slow rat‘
of- crystallization of the mineral formed. There is. also a cer
ta11-1 fraction of soil phosphorus coming from organic matt.e:
?Vhlc-h becomes available to plants when such organic matte"
is mineralized. Phosphate movement in the soil ig rather slo v
and therefore leaching is considered negligible. More phos'r
phate losses are likely due to soil erosion. Only very relativel
small amounts are removed by plants. bit (
/ The amounts of available phosphorus in the soil fof plant

=lg;‘0t&fth vary according to soil type and climate. For W'a

* consin soils in “the United States, Truog 2 fou1'1d that til‘

minimum available phosphorus should be 37.5 p.p.m. for god

‘ 2 milnT‘ruolg, “The Determination of the Readily Avails
g el ';',-‘_G-fgé_;fy O,f Am 1*.'-’ 5 ;;’1! "' ¥ 0 " E ot pﬂ i §
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clay soil and 25 p.p.m. for sandy soils. Algo for the southern
United 'States where there is a longer growing period, 10 to
15 p.p.m. available phosphorus might be sufficient for a good
crop of corn. In the Philippines, however, Marfori® basing
on data obtained from various soil types gtated that 30 to 40
p.p.m. of available phosphorus, determined by the Truog me-
thod seem to be the normal requirement for rice and other

grain crops.
From table 12 it can be observed that the available phos-

- phorus of the soils of Ilocos Norte Province are rather low,
| very critical and require almost the maximum recommendation

of 300 kg. of single superphosphate (20% P05) per hectare.
The figures obtained ranging from 1 p.p.m. to 9 p.p.m. are very
far below that values set by Martfori. Bantay clay loam with
9 p.p.m. of available phosphorus approximates that of Truog
for southern United States. (1)

Potassium.—Potassium is one of the major elements essen-
tial to plant growth. While it is not combined with any of
the organic compounds in the plant cells it occurs in solution
in the cell sap or absorbed in the plasma. This element ae-
cumulates in the parts of the plant in which the cell division
and growth processes actively proceed. It is usually trans-
ported from the older leaves to the young meristematic tissue
in cases of deficiency. The main funetion of potassium is to
maintain the swelling of the plasma colloids necessary . for the
metabolic processes. It also keeps the water economy of the
plant in equilibrium to reduce any tendency of wilting. If

maintains the balance between anabolism, respiration and

{ranspiration. It is also believed and reported that it has
something to do with the assimilation of carbon dioxide; forma-
tion, condensation, and transportation of sugars; synthesis of
proteing and fats. Potash stimulates cell division, absorption
and reduction of nitrates, and further regulates the activities

of many enzymes.

Jacol 4nd Uexkull and many others reported that there is
un antagonism between this element and nitrogen and any

~ gxcess of nitrogen produces an effect of potash deficiency and

vug of Soils as .'D

ros 4

oSl il L

M, Mavfori, “Phosphorus Studies on Philippine Soils. T. The i
! : etermined by the Truog
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convergely. There is also an antagonism of this element tos

wards calcium and magnesium. It has been practiced hows
ever, that to correct an over application of nitrogen, potas'
is t‘he antidote or is applied to counteract the excessive effec
of the nitrogen. otash is respongible for the strengthemn
or hardening of e supporting tissues rendering the plants
resistant to pests and diseases and for the superior keeping
qualities of fruits. Excessive application of this element to
the soil however, stimulates magnesium deficiency. This el
ment ig absorbed by plants in the monovalent form pogitively
charged potassium ion regardless of its source. Of the amouri’
of potash present in the soil, only a very small amount i'
available through cation exchange. In calcareous soils, a very
low content of potassium may be found; light soils are utsua
poor in this element, while in heavy soils appreciable amouni
exists. In this case it is said that there is a very slight dang
of loss by leaching. -'

Potash deficiency is characterized by the yellowing of th
tips and marging of older leaves moving towards the bases '-
the leaves. This is also shown on the younger leaves. AS
the symptom advances, the yellowish portion becomes necrot ;
appears reddish brown and brownish gray in color, and di@
off, Such symptom becomes very apparent during dry season
or in cases of sudden occurrence of drought.

This element makes up about 40% of the ash content of most
plants. Millar and Turk * states that potassium increases th
plumpness of grains and makes the stalks and stems of plan
more rigid thus minimizing lodging. The ears of the corn
when grown on potash deficient soils appear chafly, tips ang
cobs taper, and the kernels are loose on the cobs. In tobacc
potassium imptroves its texture, color and combustibility. I
many plants it increases the sugar, starch, and oil conten
and improves the taste and keeping quality of fruits. In citrus
excess potassium affects quality because it induces large coar
fruit with a thick skin which ripeng unevenly.

The major portion of the soil potassium exists in unav'-"
able form., The amount of water soluble form is so small j;:l-

“¢. E. Millar and L. M. Turk, Fundamentals of Soil S

Y

b o ML ._ ki

' by Marfori,
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is eagily lost through leaching and drainage. Where the base
exchange capacity of the soil is large and the total exchange-
able base contents is low, parts or all of the potassium added.
as fertilizer become fixed in thé clay minerals and stored for
future use by the plants.

Bray ® reported that no response to fertilization in corn was
observed in Illinois and in the corn belt when the soils had
150 p.p.m. or more of available potassium. In Oklahoma,
Murphy ¢ reported that there was a favorable response to
potash fertilization in soils having less than 60 p.p.m. of re-
placeable potassium. Soils with 100 to 124 p.p.m. of available
potassium have doubtful responses and those with 155 to 170
p.p.m. or more have no response at all. Locsin? reported a
positive crop response to potash fertilization in Negros Occi-
dental in his sugar cane experiment with 85 p.p.m. or less
while soils containing 151 p.p.m. or more gave negative re-
sponse. Where the soil is highly deficient in available potas-
sium, potassic fertilizers will not give immediate significant
increase in crop yield because of the fixation of the added
potassium in the base exchange/complex of the soil, as revealed
et al ® in their rice experiments. However large
initial application of potassium fertilizer on soils highly defi-
cient in available potassium will saturate the potassium fixing
capacity and therefore, leave enough readily available potas-
gium. for the immediate need of the plants. It was found
further that on San Manuel gilt loam containing 161 p.p.m.
of available potassium repeated large applications of potassic

& fortilizer did not give any significant increase in yield with

b/

(Juinangang rice variety as indicator.

o=

8 R. H. Bray, Soil Test Interpretation and Fertilizer Use, Department
of Agronomy, University of Illinois, Bulletin 1220 (Springfield, Illinois:
Tniversity of Illinois Press, 1944).

S, F. Murphy, “The Replaceable Potassium Content Compared with

" I'icld Responge to Potash Fertilization of Some Oklahoma Soils,” Journal

of A'm.eo*ican.s_ociety of Agronemy, 26:34-37, (1934).
f “(Caplog I, Loesin, “Potash Fertilization of Sugar Cane at Victorias,
WNaogros Occidental,” Journal of the Soil Setence Society of the Philippines,
106108, (1950). i
g, T Marfon, et al, “A Critical Study of Fertilizer Reqmrementu n,f
) Jours a.t of ﬂ;.a Soil £
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Therefore, from the results obtained and gathered from heri
and abroad it may be safe to assume that 100 to 150 p.p.m. of
available potassium is the average minimum requirement of mog

. crops like rice, corn and sugar cane. From the table of chemica
b amlysls of the various soil types the potassium content rang
from 9/1"'npm represented by San Manuel sand to 200 p.p.
% that of Cervantes clay loam. Only San Manuel sand and
135 Umingan clay loam have available potassium below 100 p.p.x
and therefore, require potassic fertilization, especially for ric_
H corn and sugar cane crops. Majority of them, however, dg
i not require potassic fertilizer, but in the case of tobacco, witk
(|

I

|

b Some s

the minimum available potassium content of 175 p.p.m. only
four soil types namely, Umingan sandy loam with 188 p. p.m.
Bantog silty clay with 175 p.p.m., Cervantes clay loam w11?
200 p.p.m., and Faraon clay with 177 p.p.m. do not requi
any potassic fertilizer. It was further observed that the besf
and superior quality Virginia tobacco produced in Ilocos Nort
was grown in Batac. The soil type is San Manuel clay loa
i with available potassium content of 123 p.p.m.

Sy oy

Caleium.—Calcium is one of the essential plant nutrien
affecting the soil, physically and biologically. Other authon
regard it as a soil ameliorant because it brings acid soil to &
more favorable soil reaction, like pH 6, in which most of out
crops grow, besides improving the soil structure. It is alsg
very important in the nutrition of plants. Calcium occurs i1
soils in a variety of minerals. TFor instance, carbonate of lime
comprises a large percentage of the mineral matter where the
! soil is derived from limestone or chalk rocks. The element i
¥ readily leached in the soil. . It also comprises the major por
| tion of the elements held ag exchangeable bases where the
i soils are not strongly acid and it is readily brought into sol il
tion. In plants it is a structaral element and in combme
form it is only present in the calcium pectin of the middl
lamella of the cell wall. Together with other ions it controls
the state of swelling of the plasma colloids, thereby influence,
the water economy of the plant, protein-carbohydrates in fa
metabolism and many other physiological brocesses. This ele
ment may also influence the absorption of other elements either
favorably or unfavorably. It has been found that ion
gonism exist between this element and potassium, Whi

T e e

ipgd

‘phate compounds.
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may counteract the toxic effects of high concentrations of po-
tassium, magnesium, sodium and possibly boron, it causes the
plasma to contract and thereby promotes transpiration while
water absorption is reduced. Therefore, an excess of calcium
regtricts the uptake of potassium and this is true conversely.

Ag was mentioned earlier, the amount of calcium in the soil

. (etermines the physical structure of that goil, A soil high in

calcium appears granular, is porous, and has good tilth. Cal-
cium is responsible for the floceulation of soil colloids and
affects the availability of soil phosphorus asg thig element is
most readily available in a neutral to slightly acid reaction.
(Calcium availability decreases due to its combination with
gluminum and iron forming insoluble aluminum and iron phos-
In the presence of excesgive amounts of
calcium carbonate of about 2% as in alkaline soils, it is pre-

cipitated as calecium phosphate which has very low solubility.
This latter form, however, is more soluble than the phosphate
of aluminum and iron.

When agricultural lime is applied to the soil it raises the
pH and makes the soil phosphorus available to plants including
the organic forms. The more desirable forms are the mono-
and di-calcium phosphates. While this is so, in most depleted

or phosphorus deficient -soils, lime alone will not solve the
problem of phosphorus deficiency. A liberal application of
phosphatic fertilizer should follow to 1nsure the availability

0l phosphorus.

Calcium is very important in microbial processes in three

Wways, namely: (1) it promotes the decomposition of organic
Matter, (2) it makes the condition favorable for nitrification

1l sulfofication, and (8) it provides favorable conditions for
e growth and functioning of both symbiotic and non-gym-

Blotic fixing bacteria. While lime is used to provide the nu-

ient element calcium, in the case of Irish potato, great care

must be obgerved in liming the soil because at above pH 5.5
il may cawse the favorable growth of the micr rganism

nsing the potato geab disease. The calcmm

‘I‘he deﬂcwmy of thig elemen
¥ e R : ﬁﬂt in ¢

B e e R e R
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leax_res around the growing point and at the root tips. Ch'l‘
;(1)215 ‘alsc;o develops on the marging of the leaves. The 1

rgins become ' i e ing
o m coptorted with “brown seorching or spottx

The calcium contents of cabbage leaves according to Smi'
L :‘?d lﬁIttilster:9 have been increased from 4.42% to 7.53%. Li
witése"t e.yleld of tomatogs‘ was doubly increased together w
vitamin C or ascorbic' acid content and that it was alsi
:'reported that the protein content of the corn grain wag l
Jirﬁgﬁase? by 40% Al's,o with the use of agricultural lime 1
i rlépoal,?régdrlsﬁ experln}ent Madamba and Hernandez ' foung
'app]_ied? that the increased yield was due to the li 1

vitamins. Under certain conditions it promotes the absorp-
fion and translocation of phosphoric acid. Magnesium is ab-
sorbed in the form of a divalent cation and can be supplied as
gulphate, phosphate, carbonate or oxide. Tt can be fixed in
many soils in a non-exchangeable form (MgCO3). Absorption

of this element is promoted by nitrate ions but restricted by

{he ammonium ions, potassium ions and calcium ions.

y oceurs in older leaves first

Deficiency of this element uguall
and later in the younger leaves. This is revealed by the dis-

appearance of the chlorophyll in the form of spots between
the veins of the leaves. The yellow discolorations generally
commence at the leaf margins and first comprise the interveinal
areas, the veins remaining green. The chlorosis of tobacco
known as ‘‘Sand Drown’” is due to magnesium deficiency. In
cotton, it produces purplish red leaves with green veins, but
in corn and soybean, the leaves become striped, with veing
remaining green; areas between veins become purplish in soy-
In citrus, it causes a reduction in

beans but yellow in corn.
crop yield, size of fruit and sugar and vitamin C content of

the juice. The plants belonging to Gramineae family seem
ingensitive to magnesium deficiency. It was reported that in
southern United States and in Massachussetts its deficiency in
gorn is intensified by the unbalanced plant nutrient condition
as a result of the continuous use of sodium salts as fertilizer
for other crops in rotation with corn. Magnesium deficiency
{u likely to prevail in sandy soils during seasons of heavy
painfall. To correct magnesium deficiency in the soil, addition
of dolomitic limestone and/or magnesium gulfate ig a common

“_pmctice.

2 E“l:ie; C(;alcrig;n cofntentszof the 33 soil types of Ilocos Nort
ge from 200 p.p.m. represented b ingdl

A : i y Umin
ff%); Illoaar‘rilér;(;elg,ff)goo 2;;)E;p».m., that of Bantog silty clay loi
‘ 5, p.p.m., as shown in table 12. Ther

;r; Ignléthl"ii:}? goil typesd having calcium contents below sr
.p.m. are considered deficient in this el hel
are Umingan sandy loam, Bant Hpete
: 3 dy loam, C )

e _ 0g san , Cervantes claj
/ v clay loam, and Luisi "
others have sufficient quanti o ey
quantities and fall within the f

: ! ran ).

2,009 to .6,000.p.p.m. which is the average range of a gle b
caleium in Philippine soils. e

Caﬁzgﬁes-mm.%Magnesium is an essential plant nutrient be
o antis ?1 g(}nstltuent of the chlorophyll, protochlorophyrn
combi:r’les Wfi)thy?}rlli.s Only a ihmall portion of the total magnesiu
group; the greater part is di : i ]

cell sap and is ver ile 1 e
y mobile in the plant. Thi |

TAL } s element i

léélsc;xzﬁaicoinbihz i(;dzr;fr offphosphorus and therefore becom
: unction of seeds of high oil ]
participates in the production )
: ] of carbohydrates, protei i

fats, catalytic reactions in the enzymes besides,'jl:?o'rm;g?)na l

4
|

The magnesium content of the various soil types in the prov-
inces ranges from a minimum of 140 p.p.m., represented by
,uigiana clay loam, to a maximum of 4,750 p.p.m., represented
L by San Fernando sandy loam. Ior Philippine goils, the yvarious
: hich rated high in erop productivity I ve_{qnsmerfge

ppm. to 1,700 ppim, of & magnesium

°@G. F. Smith and J. B. Hest i :

e : HER e, “Cal i :

t111.ze1‘ in Relation to Composition andalifl:;’f;itic Ont\‘;nt b v

Seience, 75, pp. 117-128, (1948). e
® A, I, Madamba and C: C b

; : C. Hernandez, “
: and lee_ on the Yield of Upland Rice Grof;m Erllle Eﬂec Qﬂ
Journal of the Soil Sci 3 of the Phi -




110 SOIL SURVEY OF ILOCOS NORTE PROVINGE

within the plant tissue.

and other metabolic processes. This
plants in the divalent form. The ac

| manganese to the divalent form which make
o and assimilable.

fixation of manganese ma

¥y be favored. Absorption of this
element

is promoted by potassium. Excessive amounts of

particularly by the chlorotic appearance of the young shoot
which is due to iron deficiency and due to the mobile activity
of manganese,

on the older leaves, sometimes resembling the symptom result-

at above pH 6.5, this element becomes unavailable due to the
- oxidizing bacteria. Availability of this nutrient element de-
pends largely on the organic matter

dition. Deficiency of this element usually occurs in calcareous

ture, the manganese contents of crops like cabbage, radish,
rice grain and tomato fruits are 34 p.p.m.,

and 46 p.p.m., respectively. The dwarfing of the plants like

from the very low manganese content. Curling of the onion
leaves with immature bulbs at harvest time indicates also

shortage of this element. In celery, the leaves become yellow
while in spinach, lettuce and potatoes, stunting, chlorosis and .

sugar beat, the leaves show strong chlorotic mottling, The
manganese contents of the various soil types in the I

- Maenganese.—Manganese is one of the trace elements needed
by plants which functions like a catalyst. Its activities are
especially concerned with the oxidation-reduction reactions
Like iron, it is also necessary for
the formation of chlorophyll, reduction of nitrates, respiration |
element is absorbed by

id reaction of the soil,
poor aeration and high humus content promote reduction of

s it readily available
In alkaline reaction with all measures favor-
ing oxidation processes in the soil by the micro-organisms, |

manganese in the soil may cause iron deficiency, ‘yet the
plants may simultaneously suffer from both elements, as shown

The chlorotic symptoms simultaneously appear .
ing from magnesium deficiency in which the interveinal areas .'
become bleached with the veins remaining green. Solubility

of the soil manganese increases with increased acidity and fre-
quently becomes toxic in its concentrations. Among many soils

present and drainage con-

peats, and in other soils with high organic matter and those
heavy limed soils with high water tables. According to litera-

29 p.p.m,, 23 p.p.m.,

tomatoes, beans, oats, tobacco and many others are traced back

curling of margins are manifested, If toxicity occurs as in 1
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range from a minimum of 10 p.p.m., repreéented ‘(r))%r ?ig l\piz;n;el
isi loam, to a maximum .p.m.,
gsand and Luisiana cle?y am, i,
' f San Manuel silt loam. Thg vari :
%ﬁi{ii;pines with high crop productivity analyzed fo;sgvaﬂf:k;;e.
fnanganese _contained from about 15 p.p.m. .tlot . 11;1 {—,he
From these observations there are only two sol typ e
province that appear deficient in this element while all o

are sufficient.

i i f chlorophyll. Its role
-on.—Iron is not a constituent 0 :
is I‘:}fst of a catalyst. The iron deficiency flflsu?l(liybmiilés 131;2;1
ool ig element is affected by -
immobility, as mobility of this e ( L e
i deficiency and high lig
ence of manganese, potassium : Ehay
i i i f various enzymes.
ity. This element is a constituent o :
i]:yabsorbed in the divalent form. In strongly calcareous :;);112
. secondary deficiency of iron is brought al(aiout (?;eaﬁ;ation
ecipitati ailable iron compounds.
of the precipitation of avai or o
i i i leium, manganese or cop
of iron in the soil, excessive calcium, ' e
i iological iron deficiency. Sy
in the plant cause a physio e
i deficiency appear on the younges . } |
;){far;];(:rrll small with a pale yellow color turnmg almost -W};liz(i.l
Spraying ferrous iron sulphate sin_gly or in comlE)tllrllaChe-
;vith commercial fertilizers to the follagfhespegllallya;v1Correct
i i i lication to the soil, m
lates, besides its direct app e
i : d and reported also
sficiency of iron. It was obsgrve _ lso tha
gﬁr‘ainineie are insengitive to iron deﬁmency. While ﬂletct;f{
pfesent in most soils it is in the form of -0x1des as re b
by red or brown colors. With good dra;ﬁagg :i:ateie; Lk
' e dominate while In -
{he ferric iron compounds pre . Rl
Mioi i ds prevail. The ava
goils the ferrous iron compoun reva e e
i th increased acidity.
{higs element to plants increases wi e e
ts of the various soil types o ep
E‘grrln C;nii?nsinfum of 1 p.p.m. represented by Bantqg san(l)fr
. lay loam, to a maximum
Bantog loam, and Faraon.c ;
ggﬂélﬁ ’ppm., that of Umingan gilty elay loam. Soil :gm]fi]eﬁ
of vux:io'ﬁ’s goil types obtained from various p-la'ces Wil 8 -thgy
rop productivity were analyzed for available iron an
pevealed a range of from 2 p.p.m. to_ a maximum of
therefore, shows that the three soil type
Dl appear slightly deficient. A

i
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minor or trace elements not discussed here are boron, copper,
- zine, and molybdenum. Sulfur is classified as a major elemen
and occurs in plants as a constituents of proteins, connected
with chlorophyll formation.

Excepting nitrogen all the major elements and minor or trace.

Agrieultural | Ammonium | Super- | Muriste of
. i i . ; sulfate a ot
elements essential to plant growth come or are found in the M (CnGos) (20% N)_ | (20% P:09) | (607 K:0)

soil. They are all essential because the plants take or need
some of them in large quantities or in small amounts. The
trace elements when present in large quantities in the soil act
ag poison or become toxic to plants. There are other elements

230 350 50

! Bantog clay e ;00 ggg gg

known ‘to affect growth and crop responses such as nickel,’ Baaeeiy (8 s 2 2a0 350 50
. 5 . o o R 5 9 ) am. 300

chromium, gallium, sodium, chlorine, and silica, but they have Batieply oy o0 e 200 50
. o 3 i G AL e 350

not been so far established as absolutely essential to plant R e I . - 500 50

growth. Aluminum, because of its general occurence in plants,
has direct influence in plant nutrition.

Nutrient elements available in the soil are not inexhaustible..
Neither are they properly and readily apportioned and to bg
more specific, balanced for proper plant erowth. But all-sa

_ : : San Manuel silty clay loam. - 180 2 s
and done to mother nature's varied activities, processes and pranesilie v s el iy & e

- 0 : . . B o LR e Sa T e - 50 50
reactions besides those of man for livelihood, comfort and Priien S s 9:00 230 380 50

conveniences, depletion of these elements from the soil haf
caused the alarming tendencies of low crop yields. As always
said, the greatest source of wealth is the soil. It becomes.

commercial fertilizers, and perhaps in some cases lime, b
applied to increase crop yields. The availability of the variou
nutrients in the soil and their uptake by plants are affecte L R4 b Sl
by various factors such as temperature, light intengity &ntog oluy, 104 L
drought, plant pests and diseases, poor aeration and d
soil texture, ion antagonism, soil reaction and
~ cultural practices of t e farmers

[
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The lime and fertilizer recommendations for lowl.aﬁd rice,
up]ahd ﬁce, Virginia tobacco, native tobacco, garlic, onion,
mongo and sugar cane indicated in table 16? are based on the
results obtained from the chemical analysis of the different
soil types of the province.

TABLE 13— Lime and fertilizer recommendations for certain soil types
of Ilocos Norte.

FERTILIZER AND LIME REQUIREMENTS

Ton /ha. Kg./ha Kg./ha. el

i For lowland rice

San Fernando clay-——--- -~ ! e - : ‘
S;n Fernando clay loam __ .o - ------n-o- 230 LD 50
San Fernando sandy loam._ .

150 3560 50
San Werpando silty elay_. 0 230 350 50
;Zﬁ Manuel elay loam_ 230 ?00 50
San Mhanuel loam_ - 280 850 100

3 anuelsand . - -—o--------o--mmso 280 850 S )
g‘;: Lﬁanud sandy clayloam.. - --------- L 180 350 =0
San Manuclsandy 10amml_ . c---b-mmmm-- o fommo o 180 800 50
San Manuel giltloam. . o-oo--oocmom-o- . 230 300 B0
San Manuelsilty elay ——-——-—------ o 260 350 : 50

Tadao sandy elay loam._ L ——---------

! 180 BO0LE Sy Sy
illimitable and could run for generations only if and when gm;;ccl]g}‘ggﬁ::-_::j;:;;j;::;jjj g 100 ) 2 ; §§
proper scientific methods of soil and water management are R e R ~ = 500 20
applied. Conservation measures which should include a well B o o 338 §g
planned fertilizer program for the entire province need imme- R R e 850 %3
diate implementation. It is necessary for all the soil types Ml s e R 280 EoL B
of Ilocos Norte on which all the major crops like rice, corn, B e o %3% 0
tobacco, onion, garlic, sugar cane and mongo are grown that o I D e el 25 ao0 L

Umingan sapdy loam. - -

am | For corn

K ando elay lonm :
I Y 1O & - oo !
perh ’ ol ﬁalf;lgam:.

ntog sandy loa efis LAty
i uay A e e R .

gia
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TABL —Lime ‘ertili
E 13.—Lime and fertilizer recommendation for cerlwin t
Ilocos Norte—(Continued) b
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L O _ . j ' < ol
masLE 18 —Lime and fertilizer recommendations for certain woil

types of Ilocos Norte—(Continued) T
Muwiata of

Agricultural Ammonium Supers

lime sulfate phosphite émmah

Scil type {CaCOs) 209 N) | (20% PiOp) | (8 T Ka0)
Ton fha. Kg./ha Kg./ha. K. /ha

San Manuel] silt loam
San Manuel silty clay
San Manuel silty clay loam
\Umingan clay loam

Umingan sandy loam

Bantog silty clay loam.
Maligaya silty clay loam.
San Pernando clay
San Fernando clay lo
San Manuel loam
San Manuel silt loam
San Manuel silty clay
San Manuel silty clay loam

‘San Manuel clay toam
San Manue] loam
San Manuel silt loam
San Manue] silty clay

‘San Manuel sandy loam
‘San Manuel silt loam
San Manuel silty clay :
“mmmpan Manuelsilty clay loam

Bantog silt loam
San Fernando clay loam
San Manuel clay loam.__
San Manuel silt loam
San Manuel silty clay loam._

; gan %“ernﬂngo cla'y loam
an Fernando sandy L ;
San Manuel loam o3

For sugar cane

Bantog sandy loam . ——oo—-------mmomns
Bantag slblnnil ceelZinnto e cea el S e

Gan Fernando clay. - _co---ce--—=--ooe s
Gan Fernando silty elay . - -c—co---ommmmonins
Gan Manuel sandy clay loam. - o------ocj-on
S§a1 Manuel sandy loam . - - —.----

Sap Manuel gilty clay loam._--
Umingan clay 1o8m - oo oomoommomommmrs

e

The agricultural lime generally recommended for use is cal-
cium carbonate or limestone with an analysis of 85% to 98 %
Ca0, pulverized to pass through 20 mesh sieve, 50% of which
to pass through 100 mesh. Burnt lime or calcium oxide may
be used also but the goil reaction i quite violent which
is unlike that of limestone where the soil reaction is not
violent and the release of Ca-ions is gradual. g

The most common '~ commercial fertilizers available in the
market as sources of nitrogen (N), phosphorous (P20;), and
potagsium (K,0) are ammonium sulphate (20% N), single
superphosphate (20% P.05), and muriate of potash (60%
K,0). These may be used for all crops except tobacco. While

tobacco is a potash loving plant, muriate of potash is mnot

generally recommended because it adversely affects the burn-

ing quality of tobacco. Instead, sulfate of potash ig recom-
mended. ; o

The lime and fertilizer recommendations given in this “soil
report -are not absolute, but they are, however, the mearest
approximations to obtain optimum crop IespONSEs. In the
absence of commercial fertilizers and lime the local materials
available ang known to be good sources of some of these
elements ;; are guano, animal and green manures, rice hull ash,
and kitchen or wood ash. They could be utilized to advantage
gven if their chemical composgitions may be rather low.

iy 8, Villanueva, «The Potassium Deficiency of Philippine Soils,"”
oe Quarterly, 2: 24-2T, (1960). g

I i
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fertilizers The nitrogenoug

usually carry either the a i
A ‘ ' mmonia (NH;) for (
itrate (NO;) form. For instance, liquid ammonsi?a zinnr;gll;itu m

sulfate, ammoni
s e nit;;l;lem pgospa_te and urea carry the former while Abaca
Fish and'guané an soddlum nitrate carry the nitrate form Achuete
are good sources of nitr Agoho
organic fertili i Itrogen and are d
i‘ v phertliiz:.rs because their nitrogen are in organic fzii? fl{illfangbang
f osphatic fertili S
insoluble compounds 1111;31"15 are both water soluble and watet Alughate
Hon ; . ock phosphate, basic slag and guang Ampalaya
as they becom 1e' ?ey are preferably used in acid Soﬂ" Anibong
tensely alkali e soluble in an acid medium. Basic slag is i 1 Anonang
hydroiide a 'II‘n}? beca}lse it contains large amounts of g(;aI;:iI; . ipl‘:capl
have their_: phos%h(;i?snamrcﬁtldo}lbif and treble Superphosp’hate Af;o(;:rliot
! ; are very soluble in water X 5 h.e monocalcium forms which Avocado
h 0 s . mmonium phosphate ( Ammophos? Badiang
I  esiht _poL e scl)luble in water. The ordinary super: Bakauan
e contains calcium, gypsum . Pel Balkauan-lalaki
ypsum, and sulfur in adequate Balet
¥ alete

, amounts suitable in plant nutrition, while the double and treble

superphosphates contain igi Balimbing
Sultun a negligible amount of caleium and Bamboo
The A e ! Banab
(60% Ilrg(s)t) C(;I;Illdm L 1pOtaSSIC fertilizers are muriate of potash BZEZH?‘
s Al \iitfate of potash. (560% K,0). They ar' Bangkal
b e Shgrldalgd are acid forming, hence, great 2&251(1
uld be exercised in thei : Batao :
For b G heir use and storage, -
the man?:rres?iltg; and positive effects in the use of fertilijf EL:I?ufft o
For instanceaI;f blme of their application must be considered. i'¥'i:n:~YUY0
dry. For band fI‘Oa_dF ast, the leaves of the plants should be Boho
Lo ferl‘gil' ertilizer placement, uniform distribution .
S e plante so tﬁ;irt;hPUIdbbe placed within the root zome of e
; , eir absorbing r : e " Buri
to the nutrient elements. g root hairs have proximity (Inbbage
Clacao
Cadios
Unimito
Cagsava

Unshew
- Uhico
- Coeonudb

GLOSSARY OF COMMON ECONOMIC PLANTS
FOUND IN ILOCOS NORTE

Common Name

Scientific Name Family
Musa textilis Nee Musaceae
Biza orellana Linn, Bixaceae
Casuaring equisetifolic Linn. Casuarinaceae
Albizzia acle (Blanco) Merr. Leguminosae
Bauhinie malabarice Roxb. Leguminosae
Basella rubra Linn, Basellaceae
Momordice charantio Linn. Cucurbitaceae
Oncosperma tigilaria (Jack.) Ridl. Palmae )
Cordie dichotoma ¥orst. Boraginaceae
Avicennia officinalis Tinn. Verbenaceae
Dipterocarpus grandiflorus Blanco Dipterocarpaceae
Maranta arundingces Linn, Marantaceae
Persea americana Mill, Lauraceae
Alocasia macrorrhize Linn. Schott. Araceae
Rhizophora wmucronal Linn. Rhizophoraceae
Rhizophora condelaria D. G. Rhizophoraceae
Ficus altissima Blume Bijdr. Moraceae
Awerrhoa carembola Linn. Oxalidaceae
Bambusa spinose Roxb. Gramineae
Lagerstroemia speciost (Linn,) Pers. Lythraceae
Musa sapientum Linn. Musaceae
Nauclea orientalis Linn, Rubiaceae
Andropogon sorghum (Linn.) Brot. Gramineae
Dolichos lablab Linn. Leguminosae
Cynodon dactylon (Linn.) Pers. Gramineae
Areca catechu Linn. Palmae
Antidesma ghaesembille Gaertn. Euphorbiaceae
Sechizostachyum lumampuo (Blanco) Gramineae

Mevr.

Artocarpus communis Forst. Musaceae
Corypha elata Roxb. Palmae

Brassica oleraceq Linn. var.

capitate Linn. Cruciferae
Theobroma caceo Linn. . Sterculiacez
Cajanus cajan (Linn.) Milsp. Leguminosae
Chrysophyllum cainito Linn. Sapotaceae
Manihot esculente Crantz Euphorbinceas
Anacardium occidentale Linn. Anacardiacene
Achras sapote Linn. Sapotaceis

Cocos nucifera Linm.
Coffea arabice Linn.
Inperata cylindricw (Linn.)
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Seientific Name Family

Common Name - - Scieptiﬁu Name Family 1 Ooramon Name Sk

Liliaceae
Rutaceae
Pandaneceae

: ' i jcans Wurmb.
Corn Zea maeys Linn. Gramineae i Nipa Nypa fruticans

- i i o Linn.

Cotton Gossypium hirsutum TLinn. Malvaceae Onion ggﬁri:: ﬁfamm L
Cowpea, Vigna sinensis (Linn.) Savi + Leguminose _‘ Orange P,ndcmus L
Coronitas Lantane camarae Linn. Verbenaceae 2 Pandan ! Caw'm pal L
Cucumber Cucwmis sativus Linn, . Cucurbitaceae Papay?, Pzazseoms AL e
Custard apple Anona retieulata Linn,  Anonaceae ] Patani : DI . Coceiacen
Dayap Citrus aurantifoliac (Christem) o 1;atolat e jric;”;yh?p ;;f;m Linn: S
; ‘ Swingle - Rutaceae eanu i i G St 0 i
e e, o
Gabi Colocasia esculenta (Linn.) Schott. Araceae ‘ Pepper e S
Garlic Allium. sativum Tinn. Liliaceae i II)’ineapIile Ié;::zgémcaom;%w S g
Ginger Zingiber officinale Rosc. s 1 ticle . . . e
Guafm. P, Sf‘%um Q"b.tfjwva Linn f;;f:::gzseae Radish Raphanus sativus Linn.

Palmae
Calamus spp.
Guayabano Anona muricata Tinn. Anonaceae Rattan

inosae
i i : Rain tree '\ Samanea saman Merr. - Legumi 5
Guijo Shorea guiso (Blanco) Blume. Dipterocarpaceae o A o wtne i .

Guisok Shorea balangeran (Korth) Dyer Dipterocarpaceae Santol Sandorieum koetjape (Burm. F.)
Indigo Sl Indigofera suffruticosa Mill. Leguminosae °
Ipil i Instia bijuga (Colebr.) Kuntze. Leguminosae !
Ipil-ipil Leucaena glavce (Linn.) Benth. Leguminosae DC Leg“um{nosae
; - e y ] . Leguminosae
Shn e e el Sicamas  Puyrtis oo (L) Db Lagumitoe
: Spondias purpures Linn. :
Kalabasa Cucurbite’ maxima Duchesne Cucurbitaceae gl.zgeguelas Vfgncb sesquipedalis Fruw. Leguminosae
Kamachile Pithecolobium dulce (Roxb.) Benth. Leguminosae Y Glycine maw (Linn) Merr. Leguminosae
Kamias Averrhog bilimbi Linn, Oxalidaceae goybean Sa?ichacmm officinarum Linn, Gramineae
Kangkong Ipomea aquatica Forsk. Convolvulaceae Vel n I ea batatas Linn. Convulvolaceae
Kapok Ceiba pentandre (Linn.) Gaertn. Bombacaceae ?E‘?vlee;ibpotato ggﬁZamtm spontaneum Linn. Gramin.eae
Katuray Sesbania grandifiora (Linn.) Pers. - Leguminosae ’i‘driarind Teamarindus indicus Linn. Leguminosae
Kondol Benincase, hispide (Thumb.) Gogn. Cucurbitaceas ’l‘jak . Tectona grandis Linn. Wierhartaceae
Langaray Bruguiora parviflore (Roxb.) W & A Rhizophoracese ' Solanaceae

1 ;i Nicotiana tabacum Linn.
Lauan (white) Pentame contoria (Vidal) Merr. & Diptergcarpaccae i T R
| Rolfe. i

Tugui Dioscorea esculente (Lour.) Burkill. D1'osc01“eaceazceae
Lemon | : Citrus limonia Osheck Reise Ostind Rutaceae Tangile Shorea polysperma (Blanco) Met"r. Dlpter.ocarp
Lemon grags Andropogon eitratus DG Cat. Hort, Gramineae 1 o Pahudia vhomboidea (Blanco) Prain. L‘:%g‘ummosae
Monsp. ; ‘ b Uhi Dioscorea alata Linn. Dloscorv'aaceae
Lettuce * Lactuca sativa Linn. Compositae ‘ u Lagenaria lewcantha (Duch.) Rusby Cucurb‘l-taceae
Mabolo Diospyrus discolor Willd. Ebernaceac po Cucurbitaceae
Madre cacao Gliricidia sepiwm (Jacq.) Steud.  Leguminosae Dipterocarpaceae
Macopa Fugenia mallaccensis Linn. Myrtaceae
Maguey Agave cantala Roxb. Amaryllidaceae
Malungay Moringa oleifere Linn, Moringaceae
Mandarin . Citrus nobilis Lour, Rutaceae
Mango Mangifera indice Linn. " Anacardiaceae
Molave - Vitex parviflora Juss. Verbenaceae
Mongo . Phaseolus aureus Roxh. Leguminosae
Melon Cucumis melo Linn, Cucurbitaceas
Narra, Plerocarpus indicus Willd. Legumino

Myrtaceae

Merr. .
Seguidilla . Psophocarpus tetragonolobuws (luinn.)

Tobacco
Tomato

Watermelon Citrullus vailgaris Schrad.
Yakal - Shorea gisok TFoxw.
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