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FOREWORD

The following treatise is a comprehensive narration of irrigation develop-
ment in the Philippines that takes us two thousand years back when, without
the aud of modern knowledge, tools and technology, the original inhabitants
carved rice terraces out of forbidding mountaingides that came to be regarded
as the eighth wonder of the world. It discusses further development towards
modern irrigation technology during three centuries of Spanish and half a
century of American domination. It finally covers the more sustained, heroic
development efforts after the Philippines regained its independence in 1946
that ushered in an era some authorities term as the “Golden Age of Irmgation
in the Phalippines”™.

Irrigation systems in the country in earlier days developed very slowly and
most were government-built amall to medium-sized “run-of-the-river”govern-
ment-operated national systems or farmer-operated communal systems that
covered a few thousand hectares at the beginning of this century up to about
200,000 hectaresin the 1950s. After independence in 19486, the rate of irrigation
growth picked up gradually but was still not enough to support the growing
population’s rising foad requirement until the Natienal Irrigation Administra-
tion (NIA) was created by Taw on June 22, 1963. The new irmgation agency, a
government corporation,atarted operations in March 1964. Iis corporate status
enabled it to carry out its functions effectively, thus accelerating irrigation
development through better conceived, better designed and better built and
managed irmigation systems. By 1989, some 1,538,144 hectares out of about 3.16
million hectares of potential irrigable area in the Philippines had been placed
under irrigation,

Significant, too, was the successful implementation of two large reservoir-
type projects, the Upper Pampanga River Project (UPRP)in Nueva Edjaand the
Magat River Multipurpose Project (MRMP)in Isabela, which primarily provide
year-round irmgation. Earher, NIA had participated in the Angat River Multi-
purpose Project (ARMP) in Bulacan, which was built prineipally for power gen-
eration. Pump irrigation was undertaken wherever economically feasible and
drainage concerns were alse given due consideration.

To be sure, both the need and the pressure to build more irrigation systems
and to increase agricultural productivity through better operations and main-
tenance of existing ones will be there for the authorities to meet as long as our
population grows at its present rate. It i3 comforting to note however, that the
institutions, the basic infrastructure and the political will for further irrigation
development are already in place. The country awaits with great expectations,

REDC L. JUINIO
Administrator (1966-1980)



PREFACE

In the years before the publication of this book, students, government and
private workers and professionals in agriculture, civil engineering, economics
and other disciplines had been increasingly conducting researches on the
various aspects ofirrigation in the Philippines. Many ofthem were particularly
interested in obtaining materials on the history of irrigation in this country.
Materials available at the time, however, dealt on specific aspects of irrigation
too technical in language and presentation or too limited in scope to satisfy the
purposes of most researchers.

To answer general research needs and as part of its regular information
dissemination activities, the Public Affairs and Information Staff (PAIS) pro-
posed in late 1978 to then Administrator Alfredo L. Juinio the publication of a
book on the history of irrigation in the Philippines. Administrator Juinio
approved the proposal, and work on the manuscript started in January 1979.
Due to certain constraints, however, the project was deferred later that year.
Inlate 1986, PAIS revived theidea, citing the strongjustification for the project.
I readily approved the proposal and committed my full support to the under-
taking.

The objectives of the book are:

1. To make available to students, researchers and other parties a compre-
hensive and authoritative reference material on the subject.

2. To document the history of irrigation in the Philippines for inclusion in
the National Archives.

3. To emphasize the decisive effect of irrigation on the productivity of
palay and other agricultural crops.

4. To cite the role of the National Irrigation Administration (NIA) as the
government arm in irrigation development.

5. To stress the need for sustained irrigation development to provide
continuing support to the national food production program.

This book consists of eight chapters. It also has four annexes that discuss
in detail the following major subjectsincluded in the contents: (a) the making
of irrigation projects; (b) forest degradation and water pollution, (c) farmers’
participation in irrigation development and; (d) foreign assistance and
cooperation.

I am particularly proud that this book, which required high research
capabilities and writing standard is the product of the collective effort of the
rank and file of the agency — top management, mid-level managers and the
lower echelons, including the indispensable typists. And I am sure this is the
first of its kind in the Philippinesin terms of scope, contents and presentation,

and I hope that it will serve the purposes for which it has been publiihed.

E w
FEDERICO N. ALDAY, JR
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HOW THE BOOK WAS WRITTEN

This book took more than ten years to produce. It started in late 1978 when
management approved a proposal of the Public Affairs and Information Staff
(PAIS) to undertake a project to publish a definitive history of irrigation
development in the country.

For the purpose, the Public Affairs Officer of Region 6, Carmelo L.
Mabunay, was designated to help PAIS in undertaking the job. However,
serious problems cropped up during the initial research stage so that the project
had to be shelved indefinitely.

Shortly after the February 1986 Revolution, the new NIA management
gave PAIS the go-signal to resume work on the long-dormant project. This
time, a Book Project Staff was created with representatives from the four major
sectors of the agency.

During the periodic draft reviews, the Project Staff left no stone unturned
in order to come up with an accurate and comprehensive volume. They argued,
sometimes heatedly, over choice of words, phrases, sentence structures, shades
of meaning and other seemingly trivial but neverthelessrelevant details. Also,
the Project Staff sent out questionnaires to some technical specialists whose
pertinent comments and suggestions were evaluated and incorporated in the
final text. The resultis a balanced and readable book which the general public
will find both informative and interesting.
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INTRODUCTION

This book, the very first on irrigation development in the Philippines,
discusses not only irrigation as practised through the centuries but also the
creation and growth of the National Irrigation Administration (NIA). It is in-
tended for easy, yet authoritative reference in all research works concerning
irrigated agriculture in the country and can be used for any level of high school
or college activities where the emphasis is irrigation engineering.

To provide the proper background, the book traces the origin of irrigation
in ancient times. Then it enumerates and discusses irrigation events, programs
and accomplishments in irrigation development in the country starting from the
building of the rice terraces about 2,000 years ago through the different
historical periods up to contemporary times. It concludes with a summary on the
importance of water and the need for immediate and decisive actions to
rehabilitate our watersheds and prevent the siltation of rivers and pollution of
our water resources.

That irrigation plays a very vital role in the development of our agricultural
economy is a fact established beyond any doubt in this book. And yet it is
interesting to note that no sustained program for its development existed until
NIAstarted operationsin 1964. It was about the middle of the year when the new
irrigation agency proceeded earnestly to fulfill its mandate to bring about an
“Irrigation Age”in the Philippines that rapid progressin irrigation development
really began. And with it, NIA grew also rapidly as the implementation of
priority projects proceeded with increasing urgency to meet the rising food
requirements of the country’s growing population.

Irrigation development in the Philippines has been influenced by three
distinct factors and these are: the country has been and still is chiefly agricul-
tural, rapid increase of a mostly rice-eating population and a pronounced rainy
season usually punctuated by typhoons followed by a relatively dry summer
period. The government has placed emphasis on irrigated rice culture al though
significant gains have been achieved lately in the production of exportable crops
like bananas and sugar. The preponderance also of relatively small-size farms
and the government policy of breaking up big plantations have heavily influ-
enced thedesign and operation ofirrigation systems. Introduction of improved
and early maturing varieties have made rice farming more profitable and
irrigation investments more viable and attractive in the last two decades.

A recent development that has set a new direction for irrigation develop-
mentin the country is NIA’s implementation of the Diversified Crops Irrigation
Engineering Project (DCIEP), a five-year technical assistance package grant
from the government of Japan. Its primary purpose is “the study of the most
appropriate methods of irrigating diversified crops and establishment of stan-
dards for the planning and design of facilities for non-rice crops”. Comple-
mented by a Diversified Crops Irrigation Engineering Center with facilities for
trainings,soil and water laboratory and other support services, it is expected to
boost the agency’s capability to deliver the basic input for agricultural produc-
tivity and countryside develonment. All thege will haln araatls in e abia - 2L -



ittainment of our national goal of self-sufficiency in agricultural crops for a
nore self-reliant economy.

There is no doubt that the Philippines has great potentials in agricultural
iroduction. With adequate infrastructures, technology and support services, it
rould well become a major exporter of a wide range of agricultural products. But
his obviously requires continued irrigation expansion to cover the remaining
inirrigated areas of the country.

JOSE B. DEL ROSARIO, JR.
Administrator

CHAPTER I

IRRIGATION IN HISTORY
AND THE RICE TERRACES

Origin of irrigation; irrigation defined;
some primitive devices and structures; the
Irrigation Water Court of Valencia, Spain;
the building of the rice terraces and irrigation
practices in Northern Luzon; and traces of
the terrace culture in other parts of the
archipelago.

ARCHAEOLOGICAL records reveal that people
started early in ancient times to engage in farming as a
way of life. Through farming, they gradually developed a
social life based on family and kinship. Later on, they
established societies and developed cultures which be-
came the roots of civilization. At first, these early farmers
depended solely on rainfall or floodwaters in the culture of
their crops. After a long but indeterminate period of time,
however, they found a means of supplementing rainfall or
floodwaters in growing their crops and in making arid
lands cultivable. This means is known as “irrigation”, de-
fined by Webster’s dictionary as “the artificial watering of
land (as by canals, ditches, pipes or flooding) to supply
moisture for plant growth”. As societies grew, the demand
for food also grew, and irrigation became increasingly
important in the production of agricultural food crops.

In ancient times, people probably conceived the idea of
irrigating their lands from the natural phenomenon of the
seasonal flooding oflands where rainfall was scarce. When
the flood subsided, they observed that lands along river-
banks were heavily soaked with water, and they planted
seeds in the mud. After doing this from generation to
generation, they must have reasoned out that it was not
necessary for them to wait for the seasonal floods to soak
their farms. Long after the flood had subsided, they drew
water stored or retained in natural depressions along
riverbanks to water their crops. The invention of the first
water container led to otherinventions to draw water from
a stationary source or a watercourse and to store, divert
and convey it to the fields. These were done by closing or
damming exits of runoff water and watercourses, excavat-
ing portions of riverbanks, constructing diversion struc-
tures, canals and ditches and digging depressions and
wells in places far from water sources.



[rrigation
in History

It is most likely that irrigation was first practised in
the great river delta of the Nile in Egypt. The names of
irrigation devices still widely used today in that country
and in many other parts of the world seem to confirm the
Eyptian origin of irrigation. Along with goods and ideas,
the knowledge ofirrigation and irrigation practices spread
to other places through the ancient trade routes between
Egypt and Asia. It was, therefore, no coincidence that
ancient civilizations such as those in Babylon (later Meso-
potamia, now Iraq), Persia (modern Iran), India and
Cathay (China) flourished where irrigation was exten-
sively practised.

Biblical Times. The Scriptures confirm the ancient
origin of irrigation. In Genesis 2:10, there is reference to a
river that “went out of Eden to water the garden. . ..”. In
IT Kings 3:16, the allusion is clearer: “And he said, ‘Thus
saith the Lord, Make this valley full of ditches.; For, saith
the Lord, Ye shall not see wind, neither shall ye see rain;

Menes, the first king of a unified Egypt (circa 3,000
B.C.), is believed to have built banks along the Nile to
control flooding, originating the basin system of irrigation.
Because the annual floods played a central role in their
lives, ancient Egyptians devised gauges that registered
the height of water level at any given time. These measur-
ing devices, called nilometers (literally, “measurement of
the Nile”), are graduated scales cut out on a natural rock
oronastone wall of a pit connected by a tunnel to the Nile.
Some of these measuring devices still exist.

An inscription on the tomb of Assyrian Queen Semiramis
(circa 2,000 B.C.) reads: “I constrained the mighty river to
flow according to my will and led its water to fertilize land
that has been barren and without inhabitants”. Irrigation
canals believed to have been built during her reign are still
delivering Nile water to the parched lands of Egypt.

River regulation and water storage for irrigation and
domestic use were also practised by the ancient Babyloni-
ans who controlled the water level of the Euphrates by
digging huge depressions in the Arabian deserts. These
artificial lakes covered 650 square miles and were 25 feet
deep when full of water. A massive construction was
undertaken by Nimrod who had the river feeding the
Tigris Valley dammed with earth and rocks to raise the

water level by some 40 feet. One of the canals of this irri-
gation structure was 40 feet wide, 16 feet deep and 350 feet
long.

The Babylonians also practised terraced agriculture
to maximize the use of water for irrigation. The famous
Hanging Gardens of Babylon were actually a simulated
hill of vegetable-covered terracing over a vaulted sub-
structure that in Hellenistic times, according to Encyclo-
pedia Britannica, was deemed one of the “Seven Won-
ders of the World”. Each terrace was irrigated by canals
that formed a complex network. The Hanging Gardens of
Babylon were built by King Nebuchadnezzar who died in
562 B.C.

The construction of an irrigation canal in China was
first recorded in the third century, B.C. Two centuries
later, Chinese emperor Wu Ti issued an edict ordering his
subjects to build canals, ditches, drains and reservoirs as
a protection against droughts. However, irrigation must
have been practised in China at a very much earlier date.

Irrigation Devices. Among the primitive irrigation
devices used by peoples in ancient times were the shadoof,
sakieh and Archimedean screw.

The shadoof (called denkli or paecottah in India) is an
Egyptian invention consisting of a long crossbar pivoted
between two posts. A stone, ball of clay or some kind of
heavy object is attached to the shorter end of the crossbar
while a bucket is tied by a rope or long stick to the end of
the longer part. The shadoof is set up over a pool, well or
watercourse, and the worker tilts the longer end down-
ward until the bucket dips into the water. When full, the
bucket is raised with the aid of the counterweight at the
shorter end of the pole, and the worker pours the water
into the ditch that conveys the water to the land to be
irrigated. Working the shadoof was a tedious chore. To
while away the time, farmers operating the device began
to utter sounds to the rhythm created by the downward
and upward motion of the pole and bucket. The sounds
they uttered soon developed into a pleasing melody that
eventually became known as the Shadoof Chant, the
oldest recorded song.

Alsoinvented by the Egyptians, the sakieh (sometimes
spelled sakia and known as harat or Persian wheel in
Northern India) consists of a vertical wheel on a horizon-
tal axis coupled to a horizontal wheel with simple gears.
With pots attached to its outer rim, the vertical wheel is
partly submerged in the water. A cow or horse is hitched
to the horizontal wheel which turns as the animal walks in



Archimedean Screw (reprinted from Encyclopedia Ameri-
cana)

circles. The gears cause the vertical wheel to turn and
when a water-filled pot reaches the top before it starts
downward, it is emptied into a trough leading to a field
ditch. In some places today, a windmill instead of an
animal is used to turn the horizontal wheel.

The Archimedean screw consists of a hollow wooden
cylinder with a helix inside. The apparatus is mounted
slantwise on posts so that the end of the cylinder is sub-
merged in the water. When the cylinder is rotated vigor-
ously by means of a crank, the water rushes up the helix
and flows out of the top of the cylinder. The device was
named after its inventor Archimedes, a Greek mathema-
tician who discovered the law of fluid mechanics or dis-
placement. He died in 212 B.C.

Irrigation Water Court. Early men, recognizing the
critical importance of irrigation in growing their crops,
especially in areas with light rainfall, evolved principles
and procedures governing the appropriation and use of
water, maintenance of irrigation structures and settling of
conflicts among water-users. The world renowned Irriga-
tion Water Court (Tribunal de Aguas) of Valencia, a south-
ern city in Spain, came into existence through this age-old
process.

As reported in the NIA Digest (Vol. XIII, No. 1),
Valencia’s ancient irrigation regulations were enforced by
the administrative committee of each community of water-
users whose chairman, the sindico, was elected by popular



The Rice
Terraces

vote. The main responsibility of the sindico, who may be a
Christian or an Arab, was to act as judge of the tribunal.
To ensure impartiality, a sindico must be of average
economic means and must actually cultivate his own land.
The court held sessions starting just before noon every
Thursday at the doorway of the “Door of Apostles” of the
city’s cathedral. A farmer summoned to appear before the
court to answer a complaint against him invariably had to
appear, otherwise, he was automatically convicted for
failure to attend after the third summons. The proceedings
were oral and the verdict, final.

The exact origin of Valencia’s Irrigation Water Court
has been lost in the thick mist of time, but some historians
say that it is the oldest judicial tribunal in the world - at
least 1,000 years old. In fact, when James I of Aragon
recaptured Valencia for good from the Moors in 1233, the
court had long been an established institution. James I
was so impressed by the tribunal that he issued a fuero
reaffirming the authority it had exercised under the rule
of the Arabs. The Irrigation Water Court of Valencia
showed the way for peaceful co—existence, justice and
fairness in the use of scarce irrigation water and in the
relations among water-users. The United States, as a
young nation, was able to accelerate its westward thrust
by adopting Valencia’s irrigation principles and proce-
dures, thus making its new desertland territories produc-
tive.

Like other peoples of the ancient world, early inhabi-
tants of the Philippine archipelago engaged in irrigated
agriculture. Robert B. Fox, who headed the Anthropology
Division of the National Museum of the Philippines for
several years, writes that, theoretically, pre-Spanish Fili-
pinos began practising agriculture during the Neolithic
Age or “New Stone Age”. When irrigation was first prac-
tised in the islands cannot be determined, but historical
accounts and archaeological findings give reliable clues to
the approximate date of its origin.

According to historians, the first wave of immigrants
landed in the archipelago around 1,500 B.C. These immi-
grants, known as the proto-Malays, came from South
China, Indochina and Formosa through Indonesia. They
settled mostly in the coastal areas of Northern Luzon.
Between 800 and 500 B.C., a second wave, the Malays,

arrived in Northern Luzon. The newcomers pushed the
proto-Malays from the coastal areas and plains to the
highlands in and around the mountain provinces of North-
ern Luzon. Some of the proto-Malays found their way to
the Sierra Madre range in Western and Southern Luzon in
their exodus from the north. H. Otley Beyer, the eminent
anthropologist who devoted a lifetime studying Philippine

ol - . 5- - Lo

Rice Terraces in Banawe

history and archaeology, postulates that the rice-eating
proto-Malays, forced to live in pockets between mountains
and plateaus, constructed the first rice terraces in North-
ern Luzon. This would place the age of the earliest rice
terraces at approximately 2,000 years old, with which
most experts agree. In his book the Origin and History
of the Philippine Rice Terraces, Beyer writes:

“It seems probable that the advance groups intro-
duced irrigated rice culture and built the first rice
terraces. They also introduced Central Asian methods
of mining and smelting and used the forge and bellows.
This culture is usually known as the copper-bronze
culture, although it might as well be called the Terrace
Culture”.

Terrace-building is a backbreaking job, which
Beyer describes vividly:

The rice terrace properly built consisted first in dig-
ging out a terrace from the hillside and then
building up on the edge of that terrace a stone wall.
The back of the wall is filled with layers of mate-
rials carried up from riverbeds or brought down



from the hillsides which required a great deal of
labor to get into place.

First, they level the area behind the wall so as to form
afoundation. Over that, they put gravel and sand;
then over that, some clay. This is to make the
terrace water proof. Then inside the lining they
put a foot or so of sand again and then some
gravel....

When peoplein the mountains build rice terraces, they
do not build them out of river stones in the rugged
terraced areas in the hills and mountains. They
build them out of broken stones. But later on,
nature dissolves these broken stones, and one by
one they are eroded away. As they decay and fall
out, one by one, the people who own these terraces
carry up round hard stones from the river which
may be far down the mountain side. After filling
the first hole, they may see another hole. They
then bring up another round stone and fill it again.
And they do this month after month, until finally
that wall is all made of round stones until there is
not a single broken stone in it.

The estimated human labor used in the construction of
the rice terraces is enormous. To terrace one hectare of
mountain slope would require 10,000 cubic meters of
excavation, filling and rock masonry.

Council of Elders. Rice terraces are tilled by hand
without the aid of work animals. A large paddy is usually
constructed near the water source to serve as a reservoir.
This kind of distribution system travels for some distance
from paddy to paddy. In some areas, streams are tapped
and the water conveyed through long canals, some sec-
tions of which are dug through solid rock. Excess water is
drained through adjacent gulleys, where such exist, or
through drainage canals constructed at the edge of the
terraces where spillways are provided at the dikes border-
ing the drainage canals.

William Beyer, in his Art and Culture in the Moun-
tain Provinces writes that, through the centuries, the
mountaineers of Northern Luzon had developed practices
and traditions in the construction, operation and mainte-
nance of the rice terraces which are enforced by a council
of elders called ¢ynibah. Land preparation and planting
are done by the women in the belief that since women are
childbearing, what they plant will likewise be fruitbear-

ing. In the operation of the irrigation system, no one has
exclusive right to the use of water. However, the topmost
terraces have priority. The owners of these terraces are
obliged to release excess water so that the next lower
terraces will be benefitted, and so on down to the lowest
farms. When water is scarce, the terrace owners are
required to contribute chickens, pigs and food, and the
whole village holds a cariao. This is an offering to their
anitos or gods so that the water supply may be increased.
The ritual involves some dancing and incantations to the
accompaniment of musical instruments very much like
the rain dance performed by primitive peoples in other
parts of the world.

Massive Modification. In theirsimple and primitive
ways, the people of the mountain provinces of Northern
Luzon stand out as a paragon of man’s ceaseless struggle
for survival. In the process of building the rice terraces in
a span of two millennia, these ingenious highlanders
incidentally gave the Philippines and the world an awe-
inspiring and breathtaking engineering legacy whose
sheer magnitude and spectacular beauty never fail to
move those who lay eyes upon them.

An American visitor, upon viewing the Ifugao ter-
races for the first time, is said to have exclaimed: “Here
is a modification by men of earth’s surface on a scale
unparalleled elsewhere - a massive modification beside
which the Suez and Panama Canals are quantitatively
insignificant!”

The magnitude of the rice terraces is typified by those
located in Ifugao, the most extensive and famous. A stone
marker placed by the Philippine Historical Commission at
the entrance of the municipality of Banawe partly reads:
The Ifugao rice terraces cover an area of nearly 400 square
miles, and if the walls were placed end to end, they would
reach halfway around the earth.

Other Rice Terraces. Extant records and structures
reveal that the terrace culture was also practised by other
inhabitants of the islands before the coming of the Span-
iards. There are stonewalled rice terraces in Binangonan
and Tanay in Rizal province and other towns around
Laguna de Bay, and remnants of similar structures can
also be found in Lukban in Quezon province. Vestiges of
rice terraces can likewise be seen in the southeastern part
of Panay Island in Western Visayas. Paiburong, one of the
10 datus who landed on the island from Borneo in the mid-



13th century, is credited with introducing the terrace
culture there when he was ruler of the area comprising of
what are now the towns of San Joaquin, Guimbal, Miag-
ao, Tubungan and Igbaras, allin the province of Iloilo. The
introduction of rice terraces in pre-Spanish Iloilo appar-
ently corroborates Beyer and other archaeologists who
theorized that the culture was brought to the islands by
immigrants from the Asian mainland and Southeast Asia
through Indonesia.

CHAPTER II
THE SPANISH REGIME

The Spanish Crown grants lands to
military officers and religious orders;
Spaniards introduce new techniques and
designs in the construction of irrigation projects
in friar lands; some major irrigation structures
and scope of irrigation activities in friar
lands around Manila; organization and
management of zanjeras; and implementation
of the Spanish Law on Waters.

DURING THE SPANISH rule, the King of Spain
granted lands to religious orders to support their mission-
ary efforts. Thesereligious orders grewrice as amajor crop
to supplement the allowance granted to them by royalty to
carry out their mission. The colonial government, in
response to the representations of these orders, constructed
irrigation projects on their lands to make them more pro-
ductive and therefore generate more income. These lands
later became familiarly known as “friar lands” or “friar
estates”.

The Spaniards introduced new techniques and de-
signs in the construction of irrigation projects for efficient
operation and durability. Of all constructions undertaken
during the Spanish regime, nothing excels in conception,
execution or useful worth the irrigation systems built on
friar lands in the five provinces around Manila, namely:
Bataan, Bulacan, Rizal, Cavite and Laguna. The dams of
these irrigation systems, for instance, are massive and are
made of heavy stones, have no sluice channels and range
in height from a few meters to as much as 40 meters from
the base. The distribution system in some cases includes
great networks of channels driven through rocks to convey
water to canals. The tunnels vary in width from 0.11
meters to 0.20 meters and have a height of 0.15 meters.
They are not lined but are faced at the vents where
workers pass through in going down to clean the tunnels
of sediment.



Unexcelled constructions as typified by those in Laguna
and Cavite, above.

An example of an irrigation system in friar lands is the
Prenza system in Marilao, Bulacan builtin 1875. (“Prinza”
is the Spanish term for dam, which was vulgarized by the
local inhabitants into “prenza”.) The original purpose of
the project was to irrigate an orchard to be established in
the Lolombcy Estate and its suburbs by the Dominicans.
But it turned out that the soil in the area was not suitable
for fruit trees and other orchard plants, sorice was planted
instead. The system is still operational as part of the
integrated Angat-Maasim River Irrigation System.

The system consisted of a diversion dam, canals and
canal structures with a 50-meter flume and 100-meter
barrel-type roadcrossing. The whole network of canals had

a total length of about 13 kilometers that served some 830
hectares of riceland. It drew water from the Prenza River.
The canals were also used by the residents as transporta-
tion routes in bringing their produce to residents in the
area. The project was constructed over a period of 800
working days. Construction was carried out by able-
bodied residents and rehabilitated inmates of the Lolom-
boy Estate through forced labor. The estate was set up as
a rehabilitation center for juvenile delinquents.

An anonymous author, in an article entitled “Friar
Land Irrigation Systems in Nearby Provinces” (December
1932 issue of the American Chamber of Commerce
Journal), says that 30 irrigation projects servicing 27,681
hectares of friar lands in the abovementioned provinces
were constructed at a total cost of P6.13 million during the
regime. The friar lands in Cavite attained the highest level
ofirrigation development. The 18 irrigation systems serv-
ing 18,000 hectares in that province represented 60 per-
cent of the total number of irrigation systems and 65
percent of the aggregate irrigated area of friar lands in
those five provinces.

Table 1
IRRIGATION SYSTEMS CONSTRUCTED
IN FRIAR LANDS
No. of
Irrigation Area
Province Estate Systems (Ha.)
Laguna Binan 3 1,370
Calamba 3 880
Sta. Rosa 2 2,000
Cavite Imus 8 7,600
Naic 3 4,000
San Francisco de Malabon 4 6,000
Sta. Cruz de Malabon 3 3,500
Bataan Orion 1 521
Bulacan Lolomboy-Sta.Maria
de Pandi 2 1,850
Rizal Muntinlupa 1 60
Total 30 27,681




The Zanjeras

Unlike irrigation systems in friar lands, communal
irrigation systems were simple affairs and were con-
structed without any assistance from the central govern-
ment. Thus, only a few of such systems were built.
Although the construction, operation and maintenance of
most communal systems were unrecorded, we have ideas
of their structures and practices that were observed in
their management based on research findings in the Ilocos
region and the Cagayan Valley.

Irrigation societies were reported as early as 1914 by
Filipiniana researchers. These provided the first substan-
tial ethnographic reports on indigenous irrigation sys-
tems, mostly located in the Ilocos area. Zanjera or sanjera
(Spanish term for turnout) is the local name for a coopera-
tive irrigation society and is a unique development of
farmers in the Ilocos region. On the basis of early Spanish
reports, these societies came into existence starting 1630
and are still operating.

The function of a zanjera is simply to procure a stable,
reliable supply of water for the use of its members. Most
zanjeras have members from two or more sitios or barrios.
In some instances, the members are all landowners; in
others, landowners and tenants; and in several, all are
tenants. Water for these indigenous systems is obtained
usually from a river by means of locally-constructed bamboo
and rock diversion structures placed across the river.
Different zanjeras may share the use of a main or even a
single diversion dam. Whenever physical complexities
occur, a form of social adaptation is agreed upon to settle
conflicts among individuals or groups of zanjeras. The
construction costs of the dam, main canal and other
engineering facilities are all shared by the members either
by giving construction materials or contributing labor.
This practice of sharing also governs the repair and main-
tenance of the system.

The operation of the zanjeras is a complex organiza-
tional enterprise that involves engineering and construc-
tion activities, soil-water relationship, management and
allocation of water rights to groups and individuals. There
are three main tasks involved in the operation of the irri-
gation systems: water allocation, physical maintenance
activities and conflict management.

Lands irrigated by a zanjera are usually divided into
several field units generally called sitios, each of which is
composed of lands farmed by tenants and most of whom

live in the residential neighborhood within the sitio ricefields.
Within each sitio is a fixed number of membership shares
(locallyreferred toasatars). Each atar has aclaimant, who
may have more than one share. The claimant holds the
right to till the land corresponding to his share/shares and
has the responsibilities and privileges that the irrigation
association assigns to each atar. The main privileges
alloted to a share are the right to a portion of the system’s
water and the right to vote within the sitio unit and the
larger association. The major responsibility is to provide
labor and construction materials and other resources
required to operate and maintain the system.

Theatar as aunit ofland is composed of several parcels
which are non-contiguous and located within different
blocks of the sitio unit in a patterned arrangement. The
blocks arelaid out perpendicular to the source of water and
therefore represent differential distances from the water
source. Some blocks and parcels are at the upstream
portion of the canal, while others are at the tail end. In ad-
dition, each of the blocks is divided into strips of land,
again perpendicular to the source. Within a block, a parcel
is allocated to each of the atars represented in the sitio. At
the lower portion of each sitio, one or more parcels of land
are set aside for the use of the sitio’s irrigation leaders who
are selected by the water-users.

This arrangement of canals and lands permits equi-
table adjustments to situations of water scarcity. If the
system is unable to provide sufficient water to irrigate all
the land of particular sitio units, water-users may decide
not to irrigate one or more blocks within their sitio.
Consequently, all the farmers of that sitio would have
their total farm size reduced proportionately, since all will
have a parcel of land in each irrigated block and the bur-
den of scarce water will not fall upon a few members who
happen to be disadvantageously located. This is evident
because almost all water-users have parcels at the head
and tail portions of the system. Each farmer has his
landholdings equally dispersed across different zones of
the irrigated area and decisions not to irrigate a particu-
lar zone will have the same relative effect on all water-
users.

In the last quarter of the 19th century, the Spanish au-
thorities started the implementation of the Ley de Aguas
(Law on Waters) in the operation and maintenance of
irrigation systems in the Philippines, This law, passed by
the Spanish Cortes on August 8, 1866, was a codification
of all rules and regulations pertaining to irrigation.



CHAPTER III

RAPID GROWTH --
THEN DORMANCY

Need for
Irrigation

Creation of the Irrigation Division under
BPW; passage of the “Irrigation Act” and
otherirrigation laws; construction of the first
national irrigation system in San Miguel,
Tarlac; intensive irrigation activities in the
1920s; dormancy of irrigation development
after 1930; pork barrel funds for communal
irrigation projects; and construction of two
national systems during the Japanese regime.

AFTER ALMOST four centuries of Spanish rule, the
Philippines became independent when President Emilio
Aguinaldo of the Revolutionary Government proclaimed
on June 12, 1896, the establishment of the Republic of the
Philippines — the first democratic state in Asia. But an
event that occurred halfway across the world was to
change the course of Philippine history. This was the
blowing up of the United States battleship Maine on
February 15, 1898, in the harbor of Havana, Cuba, a
Spanish possession. The event precipitated the Spanish-
American War which broke out on April 19, 1898. Less

than two weeks later, on May 1, Admiral George Dewey -

defeated Admiral Patricio Montojo in the historic Battle of
Manila Bay. Under the Treaty of Paris signed on Decem-
ber 10 that year, Spain ceded the Philippines to the United
States for US$20 million.

The Americans recognized the need for irrigation de-
velopment to stimulate the economic growth of the coun-
try. In August 1907, the Philippine Legislature appropri-
ated a permanent reimbursible sum of P250,000 for irriga-
tion construction. However, irrigation projects could not
be undertaken due to lack of sufficient data on which a
sound construction program could be based. On June 17,
1908, the legislature passed Act No. 1854, whichincreased
the permanent reimbursible sum for irrigation construc-
tion to P750,000 and created an Irrigation Division under
the Bureau of Public Works (BPW). An irrigation commit-

tee of nine members was appointed by the Secretary of
Commerce and Police to help the Irrigation Division in
formulating an irrigation program for the country and
establishing rules and regulations on the operation and
maintenance ofirrigation systems in friar lands. Pope Leo
XIII had sold in 1902 the friar lands to the Insular
Government, which in turn sold them to the tenant -
farmers working on those lands.

C.G. Wrentmore, an expert American civil engineer,
was recruited by the Philippine government to head the
Irrigation Division on contractual basis. Upon the
termination of his contract in 1912, Wrentmore became
dean of the College of Engineering of the University of the
Philippines (UP). His successor, W. L. Corton, served from
1912 to 1914. It was during the term of Corton that the Ir-
rigation Division undertook the construction of the first
national irrigation system in the Philippines - the San
Miguel River Irrigation System (RIS) in San Miguel,
Tarlac, with a service area of 6,000 hectares. This system
cost P789,000 to build and was inaugurated on August 1,
1913.

On February 6, 1912, the Philippine Legislature passed
Act No. 2152, known as the “Irrigation Act”. The law
regulated the appropriation of public waters, prescribed
rules on water rights, provided for the investigation, con-
struction, operation and maintenance of irrigation sys-
tems and payments therefor, among others. In determin-
ing the priority of appropriation of public waters, the order
of preference established was as follows: domestic pur-
poses, agricultural purposes or power development for ag-
ricultural purposes, industrial purposes, ponds for fisher-
ies and mining purposes or milling connected with mining
activities.

When World War I broke out in Europe in August
1914, the United Statesreallocated her resources in prepa-
ration for her eventual entry into the war on the side of the
Allies. Consequently, all appropriations for irrigation con-
struction were withdrawn from the Bureau. At the same
time, virtually all American engineers of the Bureau vol-
unteered their services to the war effort by joining the
Army Corps of Engineers as reserve captains. Due to the
stoppage of irrigation construction activities and the deci-
mation of its complement of engineers, the Irrigation
Division was reduced to a mere section of the Bureau’s
Designing Division.

On February 24, 1916, the Philippine Legislature
passed Act No. 2652 to provide financial assistance in the



Intensive
Activities

operation, maintenance, repair and improvement of exist-
ing private irrigation systems. However, only duly organ-
ized corporations or associations of landowners of the
farms to be irrigated (minimum area: 25 hectares) were
qualified for loans under this law. A loan applied for was
not to exceed one-half of the estimated cost of the works
to be undertaken, with the applicant corporation or asso-
ciation shouldering the balance. The Act set aloan limit of
P50,000 payable in twenty years. Through this loaning
scheme, the government inaugurated a program to assist
communal irrigation development in the country.

Act Nos. 2753 and 2755 passed on February 23, 1918,
gave more momentum to irrigation development by au-
thorizing the establishment and management by their
governments of provincial and municipal irrigation sys-
tems.

Towards the end of the war, Jose Paez was appointed
Director of the Bureau, the first Filipino to hold the
position. His promotion was ameteoricrise that came after
only five years of service starting as junior engineer. Paez
was also the first Filipino to obtain the degree of Master of
Science in Civil Engineering at Cornell University, New

York, USA. Shortly after the war, the Irrigation Division .

was revived with A.D. Williams as head and Emilio Quisum-
bing as assistant. Aside
from irrigation, the divi-
sion undertook activities
on hydrology and water
rights and the construc-
tion of waterworks, arte-
sian wells, river control,
drainage and sea protec-
tion projects. Funds were
again appropriated for ir-
rigation construction, and
the division formulated
a program for the first
intensive and extensive
development of national & o
irrigation systems in the Jose Paez
Philippines. The program sought to irrigate such area of
land as was deemed necessary to make the country self-
sufficient in rice.

The policy of the
Irrigation Division was
to construct only proj-
ects that would cause
the generation of annual
yields, the value of which
would considerably be
in excess of the interest
on the construction cost
plus all expenses inci-
dental to their opera-
tion and maintenance.
Under this policy, eleven
projects were lined up
for construction: fourin . -
Central Luzon, four also i ey
in Northern Luzon and A.D. Wilisams
three on Panay Island. The first project completed under
this construction program was the Sta. Barbara RIS in
Iloilo provinceonPanay Island with a service area of 4,600
hectares, inaugurated on December 1, 1922,

Meanwhile, the Insular Government provided more
funds for irrigation through two laws passed on March 8,
1922. The first, Act No. 3011, authorized the issuance of
bonds in the amount of P20 million as a revolving fund for
the construction of irrigation projects. The second, Act No.
3013, further bolstered funding support by appropriating
another P20 million under the “Irrigation and Permanent
Public Works Bond Issue”.

When Paez moved over in 1924 to the Manila Railroad
Company, Williams assumed the directorship of the Bu-
reau. He continued to head the Irrigation Divisionin a con-
current capacity, but it was Quisumbing, his assistant,
who actually managed the Office. Nicanor Cortez became
the first Filipino chief irrigation engineer when he suc-
ceeded Williams at the height of construction activities in
the 1920s. On July 1, 1930, the Pefiaranda RIS in Nueva
Ecija wasinaugurated, bringing to aclose adecade ofrapid
irrigation growth in the country.



Table 2

NATIONAL SYSTEMS COMPLETED IN 1922-1930

Irrigation Provinces and Service
System Municipalities Area

Covered (Ha.)
1. Santa Barbara, ILOILO:

Santa Barbara,

Pavia, Leganes, Jaro,

La Paz and

Toilo City 4,600

2. Dingras, ILOCOS NORTE:
Dingras 1,070

3. Talavera, NUEVA ECIJA:
San Jose, Munoz,
Talavera and
Sto. Domingo 9,120

4. Aganan, ILOILO:
San Miguel,
Oton and Iloilo
City 5,620

5. Tagudin, ILOCOS SUR:
Sevilla and
Tagudin 1,370

6. Amburayan, LA UNION:
Luna, Sudipen,
Bulacan
and Bangar 3,700

7. Sibalom-San Jose, ANTIQUE:
San Jose 4,430

8. O'Donnel, TARLAC, Tarlac,
Capas and
Concepcion 3,270

9. Angat, BULACAN: Plaridel,
Malolos, Bustos,
Calumpit, Baliuag,
Bigaa, Bocaue,

Date of
Official Opening

Dec. 1, 1922

Jan. 1, 1923

Nov. 15, 1923

Jan. 1, 1925

Jan. 1, 1926

June 1, 1926

July 1, 1926

Jan. 1, 1927

Bulacan, Guiguinto,

Hagonoy, Pandi,

Paombong and San

Rafael 26,980 July 1, 1928

i

~ 10. Laoag-Vintar, ILOCOS NORTE:

' Laoag, Vintar,

Bacarra, Sarrat

and Piddig 2,400 Jan. 1, 1930

11. Penaranda, NUEVA ECIJA:
Penaranda, Gapan,
San Isidro and
Cabiao

BULACAN: San Miguel
PAMPANGA: Arayat

and Candaba 17,670 July 1, 1930
1930

" TOTAL AREA IRRIGATED 80,130

Due to the worldwide depression following the “Black
Friday” crash of the New York stock market in October
1929, the government diverted the balance of P4 million
out of the original P20 million bond issued for other pur-
poses. Furthermore, the Irrigation Division was renamed
Division of Hydraulics under Act No. 4007 passed on
December 5, 1932. The division consisted of seven sec-
tions, one of which was an Irrigation Section. No major
activities were undertaken since the completion in 1930 of
the Pefiaranda RIS up to the outbreak of World War II.

Meanwhile, the Philippine Commonwealth was estab-
lished in 1935 pursuant to the Tydings-McDuffie Act
providing for full independence of the country after a 10-
year interim period. Manuel L. Quezon became the first
President of the Commonwealth, with Sergio Osmernia as
Vice President.

On October 26, 1936, the National Assembly passed
Commonwealth Act (CA) No. 87. The law authorized the
President of the Commonwealth, through the director of
Public Works, to administer irrigation systems constructed
under Act No. 2152, as amended, and to make adjustments



Under the

proceedings on unpaid irrigation charges and to grant per-
sons the right to repurchase their lands which were sold to
satisfy unpaid irrigation accounts.

Less than a month later on November 13, 1936, CA No.
176 was passed. This Act created an irrigation insurance
fund for the purpose of meeting the costs of the repair,
reconstruction and improvement of irrigation systems
constructed by the national government that were dam-
aged or destroyed or in danger of destruction by earth-
quake, fire, flood or other forms of force majeure. The fund
was generated by the addition of fifty centavos per hectare
in the irrigation charges collected from irrigation-users.

In 1938, pork barrel funds were alloted for the first
time for communal irrigation projects. A “pork barrel”, a
term of American origin, is a government project or appro-
priation yielding rich political patronage benefits. In spite
of its evident political purposes, this form of government
assistance was significant: communal irrigation projects
had emerged from the status of community affairs to
national undertakings. By their very nature and purpose,
pork barrel allotments were subject to the whims of
favored politicians and were usually spread out thinly
over many public works projects. The amount available to
each legislator was inadequate for the proper construction
of projects within his district. This resulted in the con-
struction of dams in streams with insufficient water sup-
ply or on sites where foundations were unstable, causing
the collapse of dams during heavy floods. In many in-
stances, projects were left unfinished, completed and
operating systems abandoned. The pork barrel system
was later replaced by “community project allotments” to
finance the construction of communal projects. Congress
also legislated direct appropriations to fund Public Works
Acts.

Japanese Regime

During the Japanese regime, the Irrigation Section of
the Division of Hydraulics was converted into the Irriga-
tion and Drainage Division and placed under the Bureau
of Plant Industry (BPI) of the Ministry of Agriculture and
Commerce. The new Division was headed by Julian A.
Buendia. The amount of P3 million was appropriated for
the operation and maintenance of existing national sys-
tems and for the construction of new ones. The separation
of the Irrigation Section from the Division of Hydraulics

and its placement under the BPI as the Irrigation and
Drainage Division was resorted to as the best move to
alleviate the acute lack of food as a consequence of the war.

Only two national systems were constructed during
this period—the Hanagdong RIS in Sariaya, Tayabas (now
Quezon) province, with a service area of 270 hectares and
the Rizal RIS in Nueva Ecija with a service area of 1,000
hectares. Due to wartime conditions and inadequate funds
allocated for operation and maintenance, most national
systems rapidly deteriorated.

The result was predictable: palay yields fell to low
levels. To make matters worse, Japanese authorities re-
quired farmers to turn over one-halfof their palay produce
to feed the 250,000-man occupation army. Furthermore,
huge quantities of rice from the meager domestic produc-
tion were shipped to the so-called “southern regions”
occupied by 17 Japanese armies made up of some 750,000
soldiers.



CHAPTER IV

RICE PROGRAMS AND

IRRIGATION
(1945-1962)

DEVELOPMENT

The urgent need to attain self-sufficiency
in rice and raise the level of irrigation
development after World War II; rice programs
of the different administrations and the various
palay production factors; reactivation of the
Irrigation Division; accomplishments in
irrigation development during the Quirino
and Magsaysay regimes; direct relationship
between irrigation growth and increased palay
productivity; reasons for failure to attain self-
sufficiency in rice, resulting in costly rice
imports; Macapagal presents a comprehensive
socio-economic program; and establishing a
planning program for the water resources
development of seven major river basins.

BY THE END of World War I, there were 14 national
systems with an aggregate service area of 87,400 hectares
and numerous communal systems irrigating approximately
as much area, or a combined total of about 173,800 hec-
tares. Together with the 27,681 hectares covered by 30
irrigation systems in friar lands, the area served by
different types of government-built and private irrigation
systems throughout the country at the time was around
201,481 hectares. This aggregate area represented an
irrigation development level of 6.44 percent based on the
potential irrigable area of 3.16 million hectares nation-
wide. With the exception of the newly-constructed
Hanagdong RIS in Quezon and the Rizal RIS in Nueva
Ecija, all national systems in the country were in a bad
state of deterioration and disrepair.

Given the immediate postwar conditions and consid-
ering that the Philippine economy was still based on
agriculture upon which 70 percent of the population
depended directly or indirectly for its livelihood, it was
imperative and logical that this sector had to be given
priority under the national rehabilitation program. The
initial step in agricultural growth, however, was to in-
crease palay production so that the country could be self-

sufficient in its staple food in the shortest time possible. In
addition, the rice industry had been, and continues to be,
a major feature of Philippine agriculture for two other
reasons. First, the rice industry generates diverse and
large-scale business activities and second, the price of rice
is highly sensitive to the law of supply and demand and
consequently serves as one of the primary indices of the
cost of living standard.

In 1946, the total area planted to palay was 1.64
million hectares yielding 36.89 million cavans (average:
22.5 cavans per hectare), a mere 67 percent of the 1937
level. Therice shortage was filled by commodity aid as part
of the United Nations Relief and Rehabilitation Admini-
stration (UNRRA) operations. All postwar administra-
tions, therefore, enunciated the policy of increasing palay
production so that self-sufficiencyin rice could be attained
as early as possible.

ivated Area

On April 23, 1946, Manuel A. Roxas won in the last
presidential election under the Commonwealth Govern-
ment. The following July 4, the Philippines regained her
independence.

Roxas offered a program of government with
industrialization as the underpinning of the rehabili-
tation effort. Under the conditions at the time,
agricultural development was a sine qua non in
industrialization, which was meaningless unless the
mass market- the impoverished rural population -was
elevated to an economic position whereby people could
purchase the products of industry.

But Roxas did propose a program to increase rice
production which called for the cultivation of 100,000
hectares of new areas every year for five years by develop-
ing disposable forest lands and lands of the public domain
with the use of large-scale mechanized farming. Based on
a projected average yield of 30 cavans per hectare (quite a
high estimate since the national production average in
1946 was only 22.5 cavans per hectare), the total area of
500,000 hectares at the end of the program period was
expected to yield 15 million cavans, or an increment of
three million cavans a year.

The Roxas rice program was actually a continuation
with some modifications, of the “land-for-the-landless”



movement launched in the late 1930s by Quezon through
CA No. 441, which created the National Land Settlement
Administration (NLSA). The settlement program, how-
ever, was not implemented effectively due to lack of funds,
inadequate orientation of government field workers, skep-
ticism and reluctance of landless farmers and other prob-
lems. The war broke out before any appreciable results
could be achieved.

The settlement program was resumed after the war
with the enactment of CA No. 694 on October 15, 1945.
This Act created the Agricultural Machinery and
Equipment Corporation (AMEC) for the purpose of
providing settler-farmers with machinery at cost, to be
paid on easy installments. The AMEC was later absorbed
by the National Development Company (NDC) as a
subsidiary and renamed Machinery and Equipment
Department (MED).

In 1947 the Irrigation Division of BPW was reacti-
vated. The Division updated the prewar plans and designs
of three national irrigation projects and began their con-
struction when funds were made available. These projects
became operational in 1949. They were the Maasim RIS
serving 2,500 hectares in Bulacan, inaugurated on July
15, 1949; Bical-Bical RIS in Nueva Ecija with a service
area of 1,050 hectares, opened on August 9, 1949; and
Miray-Aca RIS in Bataan benefiting 150 hectares, which
started operations on October 8, 1949. These projects were
constructed at a total cost of P634,068.65. By the end of
1949, therefore, the total number of national systems had
increased to 17 with an aggregate service area of 91,100
hectares. In addition, the Bureau had five national proj-
ects under various stages of construction, and plans and
designs for more projects were steadily flowing from the
drawing boards.

As corollary to settlement, the Rice and Corn Produc-
tion Administration (RCPA) was organized on March 24,
1949. Its main objective was to bring about increased
production of rice and corn. The RCPA program was
carried out in three reservations located in Buluan, Cota-
bato; Maramag-Wao straddling the Bukidnon-Lanao bor-
der; and Panacan in Palawan.

Pump irrigation development as a government pro-
gram started in 1949 when the secretary of the Depart-
ment of Agriculture and Natural Resources (DANR) is-
sued General Administrative Order No. 1-A creating an Ir-
rigation Pump Administration (IRPA). IRPA was estab-
lished for the purpose of purchasing irrigation pump

equipment and supervising their installation, operation
and maintenance. Also, the newly-created Central Bank
(CB) released P11 million to finance the construction of
irrigation projects.

In the first three years of the Roxas’ five-year rice
program, the goals for both cultivated area and production
were surpassed. In the first year of the program period, for
instance, total cultivated area for palay increased by
229,640 hectares, while total production posted an incre-
ment of 10.5 million cavans over the previous year. In
spite of this huge increase in palay output in 1947, total
production fell far below consumption requirements and
the country was forced to import 125,383 metric tons of
rice valued at P58.2 million. This marked the start of the
country’s rice importation that spanned 21 uninterrupted
years.

Year

1946
1947
1948

Table 3
PALAY AREA AND PRODUCTION; RICE IMPORTS
(1946 - 1949)

Area Production Import
(Ha.) (Cav.) (Cav.)
1,649,960 36,893,940 =
1,879,600 47,460,000 2,607,660
2,026,300 50,928,480 2,402,220
2,164,100 56,620,200 2,911,140

1949

Due to a paucity of data, the total increase in the
hectarage of rice area and production generated by the
program could not be determined since the increments
also included those outside the program areas.

The shortcoming of the Roxas rice program liesin its
failure to forecast correctly consumption requirements.
Thus, while the program may be considered a success for
surpassing the goals in cultivated area and production, it
was also a failure in the sense that it did not attain the
paramount objective of rice self-sufficiency.

It will be noted that the Roxas rice program leaned
heavily on the expansion of the cultivated area through
large-scale mechanized farming complemented by the
provision of agricultural credit, farm inputs, technical
services and motivation of farmer-settlers to increase
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Rehabilitation

their production through land ownership in the settle-
ment areas. The strategy failed because a critical element
was missing: irrigation. In fact, a high official of the
Roxas administration had expressed grave reservations
with the five-year rice program. Cornelio V. Crucillo, who
headed a Philippine agricultural mission to the United
States in December 1945, cautioned against the use of
large-scale mechanization in palay production without
the implementation of an irrigation development program
as a support measure.

Vice President Elpidio Quirino succeeded Roxas who
died of heart attack during the joint observance of Philip-
pine-American independence on July 4, 1949 at the Clark
Air Force Base in Angeles, Pampanga.

A salient feature of the Quirino program of govern-
ment was the immediate increase in agricultural produc-
tion through rapid rehabilitation and development for
which the amount of P15 million was set aside. This
program, to be implemented by the RCPA, included the
adoption of mechanized farming, provision of irrigation
facilities, use of high-yielding rice varieties and applica-
tion of improved farming techniques. Through this pro-
gram, it was projected that the annual increment in palay
production would reach 10 million by 1954.

The Quirino rice program was augmented in 1952
with agricultural credit support through the passage of
the Rural Banking Act and the creation of the Agricultural
Credit and Cooperative Financing Administration (ACCFA).
The ACCFA charter ushered in a revolutionary concept of
agricultural credit in the Philippines. For the first time,
liberal credit in the form of production loans without
collateral was made available to qualified rice and corn
farmers.

Meanwhile, on August 13, 1952, the DANR secretary,
the chairman of the Philippine Council for U.S. Aid
(PHILCUSA) and the chief of the United States Mutual
Security Agency (MSA) mission in Manila reached an
agreement concerning the irrigation pump program for
the Philippines. Under the agreement, the Irrigation
Service Unit (ISU) was created under DANR with the
initial appropriation of P2.5 million as local counterpart
funds. By 1953, the ISU was transferred to the Depart-

ment of Public Works and Communications (DPWC).

During the term of Quirino (1950-1953), 11 national
systems with a combined irrigable area of 28,780 hectares
were completed, increasing the number of these systems to
28 and their aggregate irrigated area to 119,680 hectares.
Communal, pump, friar lands and privately-owned irriga-
tion systems irrigated roughly the same size of area,
bringing total irrigated lands nationwide to approximately
266,000 hectares.

Palay output during the period rose significantly,
reaching a peak of 71.45 million cavans in 1953, up by
14.83 million cavans, or 26.1 percent over the 1949 yield.
On the other hand, rice import plumetted to a mere 1.9
metric tons in 1953 compared to the huge volume of
145,557 metric tons in 1949. The country came tantaliz-
ingly close to becoming self-sufficient in rice in 1953.

More Irrigation
Systems

Ramon Magsaysay, who won in the presidential elec-
tion in November 1953, gave more emphasis to rural
development, with focus on the barrio. Like his predeces-
sors, Magsaysay formulated a program to attain self-
sufficiency in rice as one of the major objectives of his
administration. He said in his state of the nation address
on January 25, 1954: “We shall hasten the construction of
more irrigation systems and encourage increase in rice
production....”. True to his word, he made available the
funds needed by BPW to prosecute its irrigation develop-
ment program. During Magsaysay’s incumbency, 16 new
national systems with an aggregate irrigable area of
76,770 hectares were completed. In addition, 27 new
communal systems with a combined service area of 57,410
hectares went into operation during his term in office.
Magsaysay also accelerated the construction of other
community-based irrigation systems by creating the office
of the Presidential Arm on Community Development
(PACD).

At the close of 1957, the total number of national
systems had risen to 44 with an aggregate irrigable area
of 196,650 hectares. Including areas irrigated by other
types of government-constructed systems, the total irri-
gated area throughout the country increased to approxi-
mately 400,000 hectares, pushing up the rate of irrigation
development to 12.8 percent. The prodigious accomplish-
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ments in irrigation during the Magsaysay regime virtu-
ally matched all accomplishments from 1913 to 1953,

On the other hand, cultivated area and palay produc-
tion posted modest gains at an annual average of 30,000
hectares and 2.38 million cavans, respectively, and the
average production per hectare rose from 26.9 cavans in
1953 to 27.5 cavans in 1957. However, the faster growth of
the population created greater demands for rice and rice
imports again rose to cover shortfalls in palay production.

Magsaysay died in a tragic air accident onthe night of
March 17, 1957 and was succeeded by Vice President
Carlos P. Garcia. Garcia shifted government thrust to
foreign affairs and although his administration was guided
by the “Filipino First” policy which he set, agricultural
development remained at a status quo at the most. Some
areas, in fact, suffered major setbacks.

During the incumbency of Garcia, the ACCFA was
given additional functions, such as administering the
fertilizer program as part of Japanese reparations and the
tobacco-buying operations of the government. These extra
functions greatly slowed down the agency’s loaning opera-
tions and cooperative development program due to the
keen competition amongits regular operations and special
activities for the limited manpower and financial re-
sources. An indication of this slowdown was the substan-
tial reduction in the palay production loans extended by
the ACCFA to small farmers.

In 1958, Congress created under Republic Act No.
2084 the Rice znd Corn Production Coordinating Commit-
tee (RCPCC). A government inter-agency body composed
of seven members, the RCPCC was charged with coordi-
nating and implementing a rice and corn program to
attain self-sufficiency in those cereals in the shortest time
possible.

Due to lack of adequate support to the rice production
program notwithstanding pronouncements to the con-
trary, palay yields actually declined in relative terms
during the four-year term of Garcia. Although total culti-
vated palay area in 1961 registered a net increase of
429,630 hectares over the 1951 area, palay production rose
by only 8.15 million cavans. Consequently, per hectare
yield that year plunged to 23.2 cavans, much lower than

the 1947 figure of 25.3 cavans. Huge volumes of rice
imports continued to fill the gap between actual produc-
tion and consumption requirements.

Comprehensive
Program

Diosdado Macapagal defeated Garcia in the 1961
national elections. The new president offered a compre-
hensive program of government entitled “Five-Year Inte-
grated Socio-Economic Program for the Philippines”. A
major feature of the program was a rice and corn plan “to
bring about, at the shortest time possible, sufficiency in
those cereals at prices within the reach of the masses”.
Macapagal stressed that it was incumbent upon govern-
ment “to provide improved irrigation and water control
facilities....”.

Significantly, Maca-
pagal appended to his
five-year program a copy
of the preliminary re-
port prepared by a mis-
sion sent to the Philip-
pines the previous year
by the International
Bank for Reconstruction
and Development
(IBRD), better known
as the World Bank (WB),
to conduct an in-depth
economic study of the
country. Quoted below
are the mission findings
on the status of the irri-
gation and drainage program in the country:

In the main, water resources have developed by
fits and starts under strong political influence. Mainte-
nance has been mediocre: water charges, although un-
realistically low, have not been paid by many farmers,
and research and planning have been relegated into the
background. Drainage, an increasingly serious prob-
lem in some areas, has suffered from lack of vision and
inadequate financial support. The Mission cannot rec-
ommend sizeable new irrigation projects until a basic
study of water resources national in scope is under-

Diosdado Mapagal



taken. Such basic research is costly but more economi-
cal in the long run than the haphazard progress of the
past. Maintenance expenditures on existing irrigation
works could be usefully increased, and there are several
river control and drainage projects on which sufficient
information is or soon will be available to warrant
expanded outlays in the next five years. Capital expen-
ditures for these purposes in 1956-60 were around P160
million.... We suggest that for 1962-66 an allowance of
about P210 million be made. Current outlays for main-
tenance and research work should be at least doubled-
from about P25 million in the past to P50 million or even
more in 1962-66.

In October 1962, the National Economic Council (NEC)
and the United States Agency for International Develop-
ment (USAID) concluded an agreement to establish a
planning program for water resources development in
seven major river basins in the country. The program
included an investigation and completion of a feasibility
report for a selected multipurpose project in Central
Luzon. For this purpose, the United States Bureau of
Reclamation (USBR) would provide a team of technical
consultants to work with Philippine government agencies
in the formulation of water resources development plans.

CHAPTER 'V

ADVENT OF NIA

Creation of NIA - its powers, functions,
objectives and capitalization; implementation
of the NIA charter; first set of Board of Directors;
appointment of Tomas de Guzman as
administrator and Conrado G. Mercado as
assistant administrator; the agency’s first
two years of operation; appointment of Alfredo
L. Juinioasacting administrator; recovery of
momentum in irrigation development;
attainment of self-sufficiency in rice for the
first time in 1968; NIA starts to metamorphose
into an agency with broader powers and
maultifarious functions with the approval of
the Upper Pampanga River Project; decline
in palay production due to destructive
typhoons; preparation of the feasibility study
for the Magat River Multi-Purpose Project.

ON JANUARY 11, 1962, before the opening of the
first session of the fifth congress, Congressman Eugenio
Baltao of the first district of Nueva Ecija filed a bill seeking
the creation of an irrigation agency. The measure, desig-
nated as House Bill No. 21, was co-sponsored by 27 other
congressmen. After minor amendments, the lower house
passed the bill on May 11, 1962. But it was not taken up in
the Senate because Congress adjourned shortly thereaf-
ter. The Senate deliberated on the bill the following year
and passed the measure on May 18, 1963, after minimal
amendments. President Macapagal signed the bill into
law on June 22, 1963, which became known as Republic
Act No. 3601 entitled “An Act Creating the National
Irrigation Administration”.

The passage of the bill was prompted by the need to
construct more irrigation systems throughout the country
to boost production of food crops both to meet the rising
consumption requirements of a rapidly growing popula-
tion and to strengthen the national economy.

Among the outstanding features of the Act was the
grant of corporate status, broad powers, functions and
objectives to the new irrigation agency.



Powers and nate personnel as may be necessary, sitting at meetings of
Capit Hzation the Board and participating in its deliberations.

Under its charter, NIA had the following powers and
objectives:

-- To investigate, study, improve, construct and ad-

minister all irrigation systems in the Philippines;

-- To investigate all available and possible water
resources in the country for the purpose of utiliz-
ing the same for irrigation;

-- To plan, design and construct the necessary proj-
ects to make the ten to twenty-year period follow-
ing the approval of the Act as the “Irrigation Age”
of the Republic of the Philippines;

-- Tocollect from the users of irrigation systems con-
structed by it such fees as may be necessary to
finance their continuous operation and reimburse
within a certain period of not less than twenty-five
years the cost of construction thereof; and

--  Todoall such other things and to transact all such
businesses as are directly or indirectly necessary,
incidental or conducive to the attainment of the
above objectives.

The powers and functions of NIA were exercised by a
Board of Directors of seven members, to wit: Secretary of
Public Works and Communications, chairman; Secretary
of Agriculture and Natural Resources; Chairman of the
Board of Directors of the National Power Corporation;
Director of Plant Industry; Director of Agricultural Exten-
sion; and two other members to be appointed by the
President of the Philippines, one on the recommendations
of any national rice and corn organization and the second
on the recommendation of the minority party.

As a governing body, the board is empowered, among
others, to prescribe rules and regulations relative to the
manner in which the general business of NIA may be
conducted, to appoint and fix the compensation of an
administrator, an assistant administrator, a secretary
and a treasurer and to approve the annual/supplemental
budget of the agency, subject to the approval or action of
the President.

The general management of NIA is vested in an
administrator, assisted by an assistant administrator. The
administrator is charged with the responsibility, among
others, of directing and managing the affairs and business
of the agency on behalf of the Board, appointing subordi-

NIA was authorized a capitalization of P300 million,
which it could supplement by obtaining loans for and in
behalfofthe Republic of the Philippines out of the proceeds
of the sale of imported surplus commodities under Title IV
of United States Public Law (USPL) 480.

All personnel, functions, unexpended appropriations,
equipment, records and other assets and liabilities of the
abolished BPW Irrigation Division were absorbed by NIA.
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RA No. 3601 was implemented by Executive Order
(EO)No.91 dated August 13, 1964, which also provided for
the transfer to NIA of the Irrigation Unit of the Bureau of
Lands and the Friar Lands Irrigation System (FLIS)



underit, including all their personnel, unexpended appro-
priations, records and equipment. EO No. 98 dated Sep-
tember 15, 1964 made the implementation of the Act,
effective March 17, 1964. The first set of NIA directors
follows:

Jorge A. Abad Chairman

Jose Y. Feliciano Vice Chairman

Eloy M. Baluyot Member

Brigido R. Valencia Member

NIA Board of Directors
(1964)

Secretary, Department of
Public Works and Communications
(DPWC)

Secretary, Department of
Agriculture and Natural
Resources (DANR)

Commissioner, Agricultural
Productivity Commission (APC)

Board Chairman, National
Power Corporation

(NAPOCOR)

Eugenio E. Cruz Member
Director, Bureau of Plant
Industry (BPI)

Florencio Moreno, Jr. Member

Representative, Minority Party

No representative of any national rice and corn or-
ganization was appointed.

Tomas de Guzman
was the first NIA Ad-
ministrator. He com-
pleted Bachelor of Sci-
ence in Civil Engineer-
ing at the University of
the Philippines (UP) in
1928 and passed the
Board examination for
civil engineers the same
year. De Guzman
started government
service in 1926 as in-
spector in the District
Engineer’s Office in
Pancacinan He was the

e

Jorge A. Abad

chief of the Irrigation Division of BPW before his appoint-
ment as administrator.

Conrado G. Mercado was the first assistant adminis-
trator of the agency. Mercado obtained his Bachelor of
Science in Civil Engi-
neering degree from the
University of Santo
Tomas (UST) in 1937
and passed the Board
examination the same
year with a rating of 92
percent. He entered gov-
ernment service as in-
strument man under the
Irrigation Division,
BPW, and rose steadily
through the ranks. As
assistant civil engineer
and later assistant de-
sign engineer in 1943-.
1944, Mercado super-
vised the construction
of the Hanagdong RIS
in Sariaya, Quezon, one
of the two national irri-
gation systems built dur-
ing the Japanese regime.
Before his appointment
as assistant administra-
tor, Mercado was staff
civil engineer. A stick-
ler for procedures, cost-
effectiveness and disci-
pline, he deserved much
of the credit for the
agency’s reputation for
high engineering stan- Conrado G. Mercado
dards and for placing it on a solid financial footing.

The rest of the organizational setup of the agency con-
sisted of a Legal Staff under the administrator and the
assistant administrator, Finance Department, Develop-
ment Department, Construction and Operation Depart-
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ment, and Administrative Department; and 10 Regional
Offices throughout the country whichimplemented irriga-
tion projects and operated and maintained national irriga-
tion systems. In 1964, there were 79 national, 771 commu-
nal and 2,540 pump irrigation systems with an aggregate
service area of 541,000 hectares nationwide.

NIA started operations on March 17, 1964 when its
Board of Directors met for the first time. The new agency
had aninitial complement of 631 personnel, all on monthly
basis, absorbed from the former BPW Irrigation Division.
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Continuing
Low Yields

All personnel in the central office were housed in two
locations: the Ablaza building on E. Rodriguez Avenue and
the Dona Venancia building across Araneta Avenue in
Quezon City.

At the outset, the fledgling agency was plagued with
financial problems due to scarcity of funds. In fact, the
national budget in Fiscal Year 1964-1965 was less than P3
billion. In its first two years of operations, only P5 million
was released as part of NIA’s capitalization instead of P60
million at the rate of P30 million a year as provided by its
charter. It was able to borrow P3.65 million under US
Public Law 480, which augmented its funds for admini-
stration expenses.

Macapagal believed strongly in irrigation as a vital
support for agricultural growth. At the time, NIA proposed
the construction of 10 projects with a potential irrigable
area of 77,000 hectares estimated to cost P50 million, one-
half of which would be financed with a loan from USAID.
It later revised its construction program by reducing the
number of projects to five and including 67 existing na-
tional systems for rehabilitation. These projects were
overtaken by events because Macapagal lost in his reelec-
tion bid in November 1965. They were completed in the
early years of the term of his successor.

Due primarily to a standstill in irrigation develop-
ment, the rate of palay production remained virtually
static. In 1965, the second year of NIA’s operation, produc-
tion posted an increment of only 5.75 million cavans over
the 1961 output or an insignificant production growth of
0.77 in four years. However, it is noteworthy that while
irrigated area in 1965 accounted for only 29.9 percent of
the total area planted, it contributed 39.5 percent to total
production. As a result of continuing low palay yields and
increasing consumption requirements, the country had to
import 569,275 metric tons of rice valued at US$60.98
million to fill the huge supply gap in 1965 — the biggest
volume ever imported before or since.

Had Macapagal adopted the proposal of his economic
czar, Sixto K. Roxas, perhaps the rice crisis during his
administration could have been greatly minimized. Roxas
submitted a crash program in 1964 toincrease rice produc-
tion. It called for the marshalling and concentration of
government resources to increase the productivity of 180,000






