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INTRODUCTION

MosT irriGaTION SYSTEMS in the Philippines and in other developing countries of Asia
have been designed forriceirrigation. The majority of such systemsare run-of-the-
river type, with fairly adequate water supply to irrigate their design areas during
the wet season. However, during the dry season, they experiencewater scarcity so
that only part of the design area could be served. This situation somehow

encouraged the adoption of diversified crops in some of these systems.

While the need to produce more rice to support the demand of the increasing
population is recognized, the production of nonrice crops during the dry season
provides opportunities for increasing the productivity of irrigation systems. It
could provide a means to optimally utilize the available land and scarce water

resources for agricultural production.
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The cultivation of upland crops in the dry season with or following lowland rice
is not really a new practice in some irrigation systems. However, much more
managementinputsfromboth the irrigationagencyand the farmers may be needed
when nonrice crops are grown. Variability in demand in time throughout the
seasonand at any moment of time within the system is expected. Asmostirrigation
systems have been designed for rice cultivation, management modifications may
have to be introduced.

Thispaperpresentsasynthesisoftheresultsof the three-year studyonirrigation
management for rice-based cropping conducted by the International Irrigation
Management Institute (IIMI} and the International Rice Research Institute (IRR]) in
collaboration with national institutions in the Philippines. It was primarily based
on the reports presented during the National Workshop on Irrigation Management
for Rice-Based Farming Systems held from 10 to 11 September 1990 at the
Continuing Education Center, University ofthe Philippines at Los Baiios, College,
Laguna. It focuseson the system level considerationsto improve the performance
of irrigation systems for diversified cropping.

SCOPE AND OBJECTIVES

Inaccommodatingnonrice cropsduringthe dry seasonitisexpectedtoaddress the
three overall objectives of irrigation systems, namely; productivity, equity, and
sustainability. By planting nonrice crops, larger areas can be served and made
productive while improving equity of water distribution since more farmers will
be beneftted. Through improved irrigation management, sustainable farming
systems could ultimately be achieved. When farmers feel assured of receiving
water deliveriesthat correspond in timing and quantity to the requirement of field
crops, they will be more willing to take the risk of diversifyingintonew crops. The
diversification of cropping systems reduces economic and biological risks associ-
ated with growing a single crop.

In addressing these overall objectives,each system has to develop its own set of
spetific objectivesand plan out the processes that will be employed. Essential to
these tasks is an assessment of the conditions of and the resources that may be
tapped by the system (Figure 1).Theseresourcesinclude: 1)water source; 2) land;
3) crops; 4) finances; 5) facilities; 6 )support services;and 7) organizations. In one
way or other, these are important considerations that have to be looked into. The
project had given more emphasis on the aspects of management of water and
management of organizations.

Management of water. Management of water concerns processes in the physical
system. Itencompasses the operation and maintenance of a canal system from the
source down to the farm. It includes the delivery of water to farmers or farmer
groups and theremovalof theexcesswater notneeded by thecrops. Thus, it implies
awareness of the water requirement of crops and of the constraints on water
delivery that may be imposed by such aspects as soil type or land shaping.



Figure 1. Interrelationship of factors affecting crop diversification
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Canal operations are still the predominant area of water management. Many of
the present problems of canal operations result from the changing objectives of
canal systems, like changes in cropping patterns as farmers adjust to economic
changes.

The development and utilization of the groundwater resourcescould augment
the surface water supply in most irrigation systems. The conjunctive use of
groundwater and surface water resourcesmay modify the seasonality of irrigation
supplies.

Management d organizations. Institutional arrangement and organization and
management changes that will facilitatethe implementation of improved practices
should go hand in hand with the aspect of management of water. Increased
accountability of the irrigation agency, particularly to the farmers, and improved
coordination among agencies should be looked into. Techniques to enhance
communication and information management processes of the irrigation agency
arealsoimportant. Thus, managementoforganizationsessential ly concernspeople
and includes information management.

Management should monitor not only the inputs but also the outputs, the
process, and the feedback,and make necessary changes in real-time operations in
response to such feedback. Enhancing the management capacity of the decision-
making and operating personnel of irrigation agencies, is the key to achieving and
sustaining high levels of irrigation system performance. If irrigation agenciesare
to adopt better canal operation practices and use them on a large-scale and
sustained basis, profound changes in both their internal structures and processes
and the policy environment influencing them will be required.

The relationship between the agency that manages irrigation and the users of
water or the farmers mustbe givendue attention. They arejoint participants inthe
business of crop production, and irrigation cannot succeed without the best efforts
o these two groups. The farm community, however, isnot under the direct control
of the managing organizations. But because the performance of the system is
affectedbythoseaspects thatareoutsideanagency'sdirect control, it cannotignore
what happens in these sectors. It should be able to find ways of influencing them.

Objectives of the Project

In support of the overall goals of the IIMI-IRRI Project, the Philippine component
aimed to: 1)document and analyze the planning and management procedures of
irrigation systemswith rice-based cropping; 2) explorestrategies to efficiently and
effectively manage irrigation systems for crop diversification; and 3) draw up
recommendationsforpossible useby irrigation managers, farmersand policymakers.
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IMPLEMENTATION ARRANGEMENTS
Study Sites

T y vit  ducted inthree of erating irrigation systemsinLuzon.  es¢
tt  pp: TlalaveraRiver Irrigation System (UTRIS) in Nueva Ecija, Lacag-Vintar
River Irrigation System (LVRIS) in Ilocos Norte and the San Fabian River Irrigation

'S] in Pangasinan (Figure The criteria used in the 1
c 1) irrigation system type and size; 2) presence € ’X°F 53)
current activities of IIMI and IRRI; 4) presence of a variety of soil classes; 5) rainfall
[ I ) existence of farmers’  ani: i d 7) location and environment
(whether peaceful or not).
All three are run-of-the iy ran st
November and dry therest of the year, itt § w d

4,000 ha for UTRIS (including the San Agustin Extension area), LVRIS, and SFRIS,
respectively T '« 1) Uplani r diversified crops such as onion, tobacco, cotton,
rli \ 1 etc., havebeen grown in portions of the service areas during

Talavera River Irrigation System. The UTRIS has twomaincit s &t

}  Theleftbank main canal (facing downstream) is called the San Agustin
Extension (SAE) and the right bank main canal is called the UTRIS main (Figure 3).
The SAE serves 750 ha (under one watermaster division) in the wet season and 150
f thedryseason. Ithas one main lateral and three sub-laterals with a total canal
length of 10 k

The UTRIS main serves 3,900 ha in the wet season and 500 to 750 ha
It has six main laterals and seven sub-laterals with |

Table 1. General description of study sites.

Sysiem Dam type ig Soil type Benefited area, crop year, 1989-90
th)
Wet-season Dry season
rice (ha)
Rice (ha) Other
crops*(ha)
Silty clay E
LVRIS Ogee-dam 2am Inam to clay .31 kLt 700
loam
Silty clay
UTRIS** Ogee-dam 1650 loam 1o clay 3,900 1,150 SO0
loam
SERIS Ogee-dam 4400 Silty clay 2,765 2765 1000
) ! loam to clay ' e
Notes:
* for LVRIS, predominantly garlic with tomato, mungbear and vegetables.
U US,p 4 i thoi 1 og il
predominantly with some vegetables.

including San Agustin Extension area
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Figure 2. Map of the Philippines showing location of study sites
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Figure 3. Map o the Upper Talavera River Irrigation System.
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During the dry season, about 200 to 300 ha are planted to diversified crops,
mostly onion. Besidesthe incomefrom the crop, the physical characteristicsof the
soilsin the area may have contributed to the practicesof diversification. Theagro-
hydrological characterizationconducted by the Bureau of Soilsand Water Manage-
ment(BSWM) showed that the systemhas generally lighter soilswhichsuitupland
crops (Figure4). An earlier study by Cablayan and Pascual (1989) identified some
41 percent of the area as highly suitable for irrigated diversified crops, 54 percent
as moderately suitable and only 5 percent as marginally suitable.

Laoag-Vintar River Irrigation System. The LVRIS has a total servicearea of 2,377 ha
covering Laoag City, Vintar and some areas of Bacarra and Sarrat in the province
of Ilocos Norte. Ithas atotal canal length of 72.98 km composed of a 27.5-kmmain
canal, seven laterals and five sub-laterals (Figure 5). Curved sectionsof the main
canal which are susceptible to erosion are lined. It was recently rehabilitated
through the National Irrigation Systems Improvement Project (NISIP).

The total area planted in the dry season is about 1,500 ha with about 800 ha
planted to rice. Rice is generally planted in the upstream portion, near the main
canal and in low elevation areas. Diversified crops, mainly garlic, are planted in
well-drained light soils, mostly atthe tail sections. Morethan50percent of the area
of the system have been identified as highly suitable to diversified crops.

San Fabian River Irrigation System. The SERIS also has two maincanalsonbothbanks
o the Bued River. The left bank main canal (facing downstream) servesthe San
Jacinto area and the right bank main canal serves the San Fabian area (Figure 6). The
San Fabian area has three main laterals and 5 sub-laterals.

The potential service area of the system is more than 4,000 ha but only half of it
is served for the wet season rice. The water control system is only capable of
irrigating 2,765 ha of rice in the wet seasonand 1,500 ha of rice and tobacco in the
dry season. Tobaccoand other upland cropsare usually planted in the upstream
laterals overlying alluvial fan terraces with soils of moderate to rapid internal
drainage (Figures7 and 8).

Research Implementation and Coordination

The different research studies were conducted primarily through contracts with
national research institutions and by research scholars and fellows as part of the
project’sprofessional development objective. The National Irrigation Administra-
tion (NIA) was the primary collaborator. The other agencies involved were the
Departmentof Agriculture (DA),Bureau of Soilsand Water Management (BSWM),
Central Luzon State University (CLSU)and the Matianc Marcos State University
(MMSU). Coordination of the differentactivitieswas encouraged through regular
meetings of the differentresearchers. Someof the studieswere alsoincluded inthe
regular reviewand evaluation of researches conducted by the National Agriculture
and Resources Research and DevelopmentSystem (NARRDS)through the Philip-
pine Council for Agriculture, Forestry and Natural Resources Research and
Development (PCARRD).
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Figure 4. Soil classification map d Upper Talavera River Irrigation System based on agro-
hydrological soil characterization.
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Figure 6. Map of the San Fabian River Irrigation Systern.
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Figure 7. Agro-hydrological soil characterization map, San Fabian River.
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Figure 8. Soil permeability class map, San Fabian River Irrigation System, based on Agro-
hydrological soil characterization.
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RESULTS AND DISCUSSION

System Water Control

Given the water control setup, currentfarmerwater applicationpractices, and field
physicalconfiguration a pressureenergytwo-thirdslarger than that for rice should
be developedfortobaccoand other crops. Thisis needed to producehigh flowrates
to achieve a flash flooding effect such that water is applied quickly to a field and
drained immediately to prevent waterlogging.

The higher flow rates required by nonrice crops further require higher water
levelin the supply canals. However,adequate mechanical control is usually absent
in such supply canals. In UTRIS, steel gate turnouts and some check structuresare
already missing. Flashboardsare sometimesused but these easily get lostand tree
trunks and other debris are used. In such situations, adjustmentsin canal flows
cannotbe easily done. This inducesthe farmersto use debris on check structures
which worsens canal maintenance problems.

The operating head requirement for nonrice crops likewise, results in the
implementation of a rotational schedule not only by sections of the main canal
systembut evenup to individual farmer level. As observed, however, not allareas
in a certain section can be irrigated within the prescribed schedule. Thisresultsin
sliding of the schedule,i.e., water is not diverted to the next area until all areas in
the scheduled section are irrigated. Sometimes, areas unirrigated during the
prescribed schedule have to wait for the next schedule.

Inadequate structural control facilities also hamper the implementation of the
rotationalschedule. If aturnout gateis missingin the upstream area, water supply
remains continuous even when rotational distribution is implemented. Such an
eventcausesproblemsinimplementinganeffectiverotational distributionscheme.

Water Augmentation for Dry-Season Cropping

An inventory o shallow groundwater within UTRIS has shown the areas which
have potential shallow groundwater even during the dry season which can be
tapped particularly for upland crop production. Based on the persistence and
depth of the water table, about four-tenths of the nonirrigated, non-waterlogged
sites had usable resources of shallow groundwater early in the season and about
one-fourth still had usable reserves at the end of the season. Early in the season,
shallow water table was near the main canal and near areas irrigated for a second
rice crop while at the peak of the dry season, shallow water table was found along
the lower portion of the main canal.

Farmers, especially those owning farms located in the lower sections of the
irrigationsystemwhere water islimitedduring the dry season, havebeen practicing
water augmentation. The augmentation system consists of a centrifugal pump
drawing groundwater either from open concrete-casedwells or drilled tubewells.
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Monitoringof the water table depths, dischargesand drawdowns indicated that
therearereliablegroundwateryieldsinthesitesforaugmentingwater forirrigation
systemsfor crop diversification. In the UTRIS, more or less 60 pump systemswere
observed operatingwithin the service area in the 1989-90dry season. Furthermore,
there are farmers, observed to be constructing more new wells. It is important
though to examine the effect of the increase in density of these systems on
groundwater yield.

The conjunctive use of groundwater and surface water and even rainwater is
worthwhile considering. Hence, managers of existing imgation systemsin the
country are encouraged to pilot test a water augmentation scheme, using shallow-
well pump systemswithintheirjurisdictionto determine the feasibility of adopting
this system-wide.

Alternative Crops and Cropping Patterns

The results of simulation studies showed that diversified crops could result in
higher total income for the farmersand higher collectibleirrigation service fees for
theirrigationagency(Table 2). Garlicwasshowntobeaveryprofitablecropinboth
UTRISand LVRIS. Potatoand onionhave very high potential in LVRISand UTRIS
respectively. However,thesecropshaveveryvolatilepriceswhichcould also cause
losses to farmers.

Hybrid corn was shown to be the most viable crop compared to rice. Since the
crop is to be produced only during the dry season, it would barely affect prices in
other areas because corn is mostly raised as rain-fed during the wet season. The
adoptionof thecropwillalsoreduceimportationof thecropduringthedryseason.
Fieldtests at UTRIS haveshownthatemployingthepresentproductiontechnology
coupled with supplementalirrigation,producing hybrid corncan be profitable. In
San Manuel and Moncada towns in Tarlac Province, farmers have practiced the
growing of hybrid cornwith irhgation coming from shallow tubewells.

For leguminous crops and tropical wheat, there is still a need to improve
technologies in growing these cropsand the development of better varietieswhich
could give higher yield to farmers comparable to rice production.

Irrigation Management at UTRIS

At UTRIS, the seasonal plan development starts with the submission by the
Assistant Water Management Technicians(AWMTs) o their target imgable area,
based on estimated available flow. Italso includesweekly dischargesnecessary to
support the programmed areas. These plans are submitted to the Zone Engineers
(ZE) who consolidate them into the seasonal plan for the zone.

The zone plans are further consolidated into the district plan by the Operations
Engineer (OE)which is then submitted to the Water Control Coordinating Council
(WCCC) of the Upper Pampanga River Integrated Irrigation Systems (UPRIIS).
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Table 2. Simulated cropareas, total production costs,gross production value, farm family income
and collectible irrigation service fee, LVRIS and UTRIS.
Crop area (ha) Productic Total Total Collectibl
costs gross farm irrigation
productio family service
crops value income fee
Rice Nonrice
................. thousand pesos........c..c.......

Potato 690 1.254 35,820 423,546 387.726 1,082
Garlic 557 1,600 57,648 139,685 82,037 1,138
Tomato 557 1,600 15.258 90.725 17,792 1138
Corn 557 1600 12933 53,925 38,667 1,138
Peanut 690 1,254 12.721 46,970 34,667 1,082
Wheat 551 1.600 12,933 35,557 25,416 1,138
Rice 1,305 0 7,887 32,625 24,738 979
Mungbean 557 1,600 8,249 30,821 22,572 1,138
The Upper Talavera River Irrigation System

Garlic 300 1,600 50,702 135.500 93,189 1.103
Onion 300 1,600 42,312 115,500 64,798 1,103
Corn 300 1,352 11,776 41,300 29,525 912
Peanut 224 1,500 16,725 39.350 22,624 984
Mungbean 240 2,000 13,849 30,000 23,951 1,138
Rice 897 0 6,911 22,425 15,514 785
Soybean 368 1,580 18,635 30,530 11,895 1.152

Based on the OE district plans, the WCCC makes the plan for the entire UPRIIS,
depending on the available water from all sources. The WCCC makes revision in
the plan if the availablewater is not enough to support the program areas.

Theentireplan for UPRIISalso includesthat forthe UTRIS evenif it does not get
water from the Pantabangan Reservoir. However, in a recent decisionby the new
Operations Manager of UPRIIS, the UTRIS managementhasbeen asked to treat the
system separate from the reservoir-supported areas. Thus, a separate plan has to
be prepared regardless of the plan for UPRIIS.



75

The UTRIS irrigation plan is prepared by INIA before the start of a season. This
plan is disseminatedto farmers through farmers’ meetings, preseasonal trainings
and patalastas. Sometimes, farmersdonot understand the reasonsbehind the plan.
Most of them do not know the specifics & the plans such as whether they are
included in the program or not. The patalastas specify locationsby watermaster
divisionsometimesby lateralsand villages. If onlyapart of such lateralsor villages
is programmed, the location of the area programmed is not specified. It is not
uncommon to find farmers not knowing the Divisions to which they belong.
Informationdissemination seems to be a problem.

System operation in 1987-88 t01989-90. At SAE, the Farmer Irrigators’ Association
(F1A)leadershelped in water distribution, taking full chargeat nightwhen the NIA
personnelwere not on duty. SAE can serve its whole service area during the wet
seasonif themaincanalisnotsilted. The main canal of SAEis builton thesideslopes
of a hill and during heavy rainfall, runoff carryinglarge amountsof siltenters the
main canal. These accumulatein canal bottoms and clog the canals. Removal of
accumulated silt from canals requires the use of heavy machinery. SAE can only
serve a limited part of the system during the dry season.

The UTRIS main canal can serve its whole service area during the wet season.
Excess water flow was also diverted to the reservoir-supported area downstream
of UTRIS. In the dry season, it can only serve 30 percent of the whole service area
due to limited water supply. Low water supply usually started in late January to
the beginning of the wet season. In the months of November toJanuary, there was
more than enough water to serve the programmed areas. This flow was used by
downstream farmerswho were not programmed to plant asecond crop of rice, but
they usually have shallow well pump systems to support their crop when water
from canals becomes scarce. More often than not, farmers resorted to night
irrigation. They walked along the canals during the nightand removed checksin
the main canal to divert water downstream. This deprived the programmed areas
of night water supply.

In the past three years, the dry-season water supply of UTRIS was further
reduced by illegal diversion of water from the Talavera River, by a log-dam
upstream of the UTRIS Dam. There is a water right connected to this log-dam, but
it is only for the wet seasonwhen the river flow is more than what UTRIS requires.
However, it diverted water even during the dry season.

Waterdeliverytoallsectionsof the systemwascontinuousin the wetseasonuntil
the beginning of the dry season (December to January). When water scarcity
occurred in February until the end of the season, rotational water delivery was
resorted to in the system. Areas under critical stages of crop growth were given
priority to get water. The schedule was disseminated to the farmers before
implementation. Rotational schedulesinthe pastyears,however,werenotadhered
to. Farmersdid not follow the schedule especially during the night.

Progress offarming activities. Farming operations started earlier in 1989-90than in
the previous years. The cumulative land-soaked area showed that the start of
operationfor the 1989wet season was twoweeks earlierthan in the previous years
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(Figure9).This is also shown in the cumulativeplanted area for the whole system
during both the wet and dry seasons (Figure 10). It is worth noting that the area
planted during the dry season of 1989-90was almosttwice that cropped during the
previous years.

Somehow, these results showed a positive action onthe recommendationsgiven
to both NIA and the farmers. Areas planted to two crops of rice (wet and dry
seasons) in the downstream portion of the system had been recommended to plant
early in the wet season. Thiswould resultin early planting of the dry season crop,
and harvest of such crop in late February to early March. Water scarcity in the
system usually starts in February and becomes extremely low in late March until
the end of the dry season.

Analysis of the historical flow of the Talavera River showed that if the second
crop is harvested in March, water scarcity could be avoided. Thiswas explained
to the NIA personneland the farmersin ajoint workshop in December 1988. It was
then proposed that downstream areas mostly planted to rice start wet-season
operation as early as possible. However, thiswill require extraeffortby the NIA
managementto bring whatever flow availablefrom theriver during such period to
thedownstreamarea. Duringthelastcoordinationmeetingamong theresearchers,
NIA and farmers, held in March 1990, this was agreed to be implemented during

the 1990wet season. However, repairs done in the system in May and June 1990
delayed this plan.

Water distribution. The system showed no improvement in dry-season water use
efficiency (WUE) from 1987 to 1989 (Table 3). However, there was a clear
improvement in water distribution. The water sharing was almost the same as the
arearatio (60 percent upstream and 40 percent downstream)for the 1989-90season.
During the wet season, the downstream area was about 60 percent of the whole
system in area irrigated. In other years, especially crop year 1987-88,inequitable
distribution was prevalent.

Figure 11shows that total system diversion in the wet season did not differ in
differentyears. However, diversion in the dry season for the two later years was
higherthanin the firstyearofobservation. Becauseofrainfallduringthedryseason
1988-89,therewas higher diversionduring February and Marchcompared to 1989-
90.

Figures12,13 and 14show how the total diverted flow by the systemwas shared
between the upstream and downstream sectionsof the system. In 1987-88 season,
although the downstream section irrigated a larger area during the wet season, it
was diverting much less water (Figure 12). The same situation was observed in
1988-89 except during the late wet and early dry seasons when diversion to the
downstream area was greater than to the upstream area (Figure 13). In 1989-90,
there was a marked improvementin terms of water sharingbetween upstreamand
downstream areas compared to previous years (Figure 14).
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Figure 9. Cumulative land-soaked ares, (started operation), crop years 1387-88, 1988-89, and
1989-90, whole system, Lipper Talavera River Irrigafion System.
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Figure 10. Cumulative planted area, crop years whole system, Upper Talavera River Irrigation
System
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Year IDR RF AID WUE Water sharing. percent
....... (mm/wk)........ (percent)
Upstream | Downstrearmt | System
1987-88 85 4 144 66 7 23 100
1988-89 70 6 219 42 49 51 100
1989-90 79 | 279 60 56 44 1060

WUE = IDR/({AID +RF) X 100
Irrigation Management at LVRIS

Before the beginning of the dry-seasoncroppingat LVRIS,NIA determinesthe area
tobe planted with rice, based on severalcriteria, foremost of which is the estimated
availablewatersupply. The area tobeplanted tononricecropsis determinedusing
the conversion factor based on the irrigation fee for nonrice crops which is 60
percent of the prevailing rate for rice.

The areas programmed for rice were mostly in the upstream and midstream
portions, while those programmed for nonrice crops were in the downstream
portion. Riceareasinthedownstreamportionare thosenotsuitedfornonricecrops
because of their low elevationand the type of soil.

The plan of operation is discussed in several farmers' meetings either called by
the NIA management or by the 1A leadershipin coordination with the LVRISfield
staff. The farmersare given the optionto decide on the kind of crops they wish to
grow intheirareas. The NIA managementrecognizesthatbased on experience, the
farmersknow very well the kinds of crop they should grow in their farms.

In the early part of the croppingseason, there is enough irrigation water and it
flows continuously in the main canal. Rotation is resorted to when the supply
becomes low.

Systemoperation from 1987-88 t0 1989-90. Atthestartof each cropyear (June), aone-
year croppingcalendarwas developed through apreseasonalmeetingbetween the
cabecillas (head of the 1A at the district level) and NIA. Lectures on proper water
management, operation and maintenance, and evaluation and assessment of
system performances were conducted by NIA.

Farmers were given eight weeks to finish land-soaking and land preparation
during the wet seasonand six weeks during the dry season. NIA programmed the
tail section first during the wet season.

NIA’s watermasters and ditchtenders informed farmers beforehand of the
planned scheduleof farmingactivities, water delivery and deadlinescdf transplant-
ing and necessary maintenancework through the cabecillas. \WWater was generally
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Figure 21.  Weekly diverted flow at main canal headgatefor crop years 1987-88 and 1988-89,
Upper Talauera River Irrigation System.
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Figure 12.  Weekly diverted flow at canal headgate, upstream and downstream areas for the crop
yenr 1987-88, Upper Talavera River Irrigation System.
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Figure 13.  Weeklydiverted flow at canal headgate, upstream and downstream areas for the crop
year 1988-89, Upper Talavera River Irrigation System.
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Figure 14.  Weekly diverted flow at canal headgate, upstreamand downstream areas for the crop
year 1989-30, Upper Talavera River Irrigation System.
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delivered continuously to all divisions; however, there was a fixed rotational
schedule to irrigate areas which needed a large delivery in order to irrigate their
service areas. During water shortage, rotational schedule was implemented
throughout the system. Theusual rotational scheduleinadivisionwas 1-2daysper
district starting from the upstream to the downstream portion. Water delivery
schedule was usually decided in situ by the watermasters, depending on the
situation and status of water supply.

Progress of farming activities. Figure 15shows the cumulative land-soaked areas
(areas starting operation) for the crop years 1987-88to 1989-90. In earlier years,
somefarmersstartedoperation aslate as February. Inthepreseasonalmeetingsfor
the dry season, 1989-90,the latest date of startofoperationspecifiedby theplanwas
mid-December. However, only about 30 percent of the farmers followed the plan.
The main reason for the delay was the late release of certified rice seedsfor the Rice
ProductionEnhancementProgram (RPEP) of the DA. Thiswas solvedby allowing
the fannersto use their own seeds. However, itwas already late when the farmers
were informed of this decision.

There was not much difference in the cumulative land-soaked areas in the
differentyears. However, in 1989-90,1and-soaking was finished a month earlier
thaninthepreviousyears. Thiswasattributed tothevigorouscampaignconducted
to enforce the plan developed jointly by NIA and the farmer leaders.

Figure 16 shows the progress of planting for the system. A larger area was
planted for the crop year 1988-89. Thiswas due to the late rainfall during the wet
season which made the farmers raise a second crop to offset the low wet-season
production. In 1989-90, the planting date was earlier compared to the previous
years due to the vigorous campaign to induce farmers to adhere to the schedule.

Waterdistribution. Figures 17to 19show the weekly water diversion of the system.
Low water supply was observed earlier in the crop year 198%-90 compared to the
other years. While low water supply occurred in mid-January in other years, it
occurred asearly as mid-Decemberor a month earlierthan usual in 1989-90. Water
diversionto Division | was also reduced in 1983-90. This shows an improvement
considering that in the other years, Division | had been divertingmuch water to the
detriment of other divisions. This is considered an achievement for the system
personnel and the farmersbecause water supply in 1989-90was more critical.

There was no marked improvement during the years in terms of water use
efficiency. However, there was an improvement in terms of water distribution
(Table4). Inthe earlier years, there was alwaysa division getting less water than
it required. In 1989-90, all divisions got more than what was required. Thiswas
due to the timely action on problems through monthly meetings. The weekly
rotation schedule was not very effectivebecause the desired critical flow diversion
to the different sections of the system was not being met. This was recognized
during the study and late in the season, for each week, and diversion was
concentrated in one division only.
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Figure 15.  Cumulative land-soaked area (started operation), Laoag-Vintar River Irrigation
Systemn, dry seasons, 1987-88, 1988-89 and 1989-90.
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Figure 16.
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Cumulative planted area, Laoag-Vintar River Irrigation System, dry seasons 1987-

88, 1988-89 and 1989-90.
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Figure 17. V¥l diverted flows at main canal and divisional kendgates, Laoag-Vintar River
Irrigation System, dry season, 1987-88.
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Figure 18 \Veekly diverted flows at main canal and division headgates, Laoag-Vintar Riwr
Irrigafion System, dry season, 1988-89.
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Figure 19.  Weekly diverted flows at main canal and division headgates, Laoag-Vintar River
Irrigation System, dry season, 1989-90.
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Table 4 seems to indicate that there was more water available in 1989-90.
Considering the total diverted flow for the season, this is true, sincethe late season
flowwas quite larger comparedto the otheryears. However, the early season flow
in the previous years was larger compared to that in 1989-90.

Table 4 also showsthat there should have been no problem in 1989-90. Thetotal
water supplied for the season was 2.3 times the required amount. However, the
systemwasdesignedforriceata value required for land-soaking. Diversifiedcrops
even need higher flows than these designed flows. Reduction in area irrigated
compensated for the change in crops. However, the diverted flow could not be
reduced, for itwould have resulted in low turnout flows which would not satisfy
the critical flows needed by the farmers. When the total supply is low, this is
concentrated to a section to satisfy the critical flows. To compensatefor individual
farmers' critical flows, the flow diverted to each turnout is concentrated to a few
individuals only. Thisisbeing followed in the system.

Table4. Summary d water sharing (percent), by divisions for dry seasons 1987-88, 1988-89,
1989-90, Laoag-Vintar River Irrigation System.
Crop Year Divisions
1 Il m v System

1987-88
IDR 8.6(42) 5.7 (28) 4.9 (24) 5.4 (26) 24.6 (100)
AIF 22.6(44) 13.7(27) 4.1 (08) 11.8 (23) 52.2 (100)
IDR/ATF 2.6 2.4 0.8 22 22
1988-89
IDR 10.4(39) 5.9(22) 3312 -8.1(30) 27.7 (100)
AlF 24.0(55) 5.9 (14) 3.4 (08) 9.7 (22) 41.0 (100)
IDR/AIF 2.3 1.0 1.0 1.2 1.5
1989-90
IDR 10.9(54) 4.1 (20) 1.8(9) 7.6 (37) 24.4 (100)
AIF 25.0(45) 19.0 (34) 2.1 (4) 92(17) 55.3 (100)
IDR/AIF 2.3 4.7 12 1.2 23

IDR = Irrigation division requirement, total of the season in million cubic meters.

AIF = Actual irrigation flow, total for the season in million cubic meters.

Numbers in parentheses are ratiosof the division share over the whole system i percent.
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IMPROVED MANAGEMENT FOR DRY-SEASONIRRIGATION

The results of the different studies have identified a number of strategies and
options which may be worth considering by the imgation managers, not only for
irrigatingnonrice crops during the dry season but also in the overall management
of the systems. Someimgation procedures and practices can be further improved
to effectively irrigate rice and nonrice crops or a mixed cropping system. The
following suggested improvements focus on the existing planning, implementa-
tion, monitoring and evaluationproceduresof NIA (Table5).

Improved Physical Facilities and System Water Control

The physical condition of the irrigation system {e.g., canals and ditches, turnout
structures, etc.) will have a direct bearing on the amount of water that will be
required as it determinesconveyance losses and consequently, efficiency of water
delivery. Efficientcontrol structuresare not only necessary for imgation of upland
crops but for rice as well. An efficient water distribution plan could be imple-
mented, only with effective water control and measurement structures.

Itis necessary to provide the needed volume of water to a certainsection. Canal
limitationsshould be considered in this aspect. Canals have critical flow limita-
tions, that ata certainflow divertedto such canals, no flowoccurs at turnouts unless
excessivechecking is done. Atsuchlow flows, farmerscreatetheir owncheckpoints
to divertwater to their fields. Efficient operation of the system cannotbe achieved
in suchsituations. Canal flowsshould be maintained at a level where checking is
done only at designed check structures.

System Characterizationand Mapping

The agro-hydrological characterization of the system indicated the heterogeneity
of the soils within the service areas of the irrigation systems. In UTRIS, SiX
physiographicunits had been identified whileeight unitswere identified in SFRIS.
These units showed variation in texture, infiltration rate and permeability. These
characteristicshave influence on the type of management that has to be employed.

A more detailed characterizationof the systemalso provides more reliable data
which could be input intoa computer aided mapping program developedearlier.
This program can be used as a tool for identifying parts of systems suitable for
irrigated nonrice crop production and help improve the planning procedure in
allocating water for rice and nonrice crop areas. Consequently, this will help in
determining the demand for water. Since this technique requires reliable data
inputs, it is necessary to have more detailed survey of the imgation systems.
Updating existing maps will prove useful.
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Table5. Existing NIA procedures and recommended methodology/iools t0 further improve
system management.
Methe |logyftools \etual/recommended methodalogies for UTRIS
ActiviTy
Existing Recommended Existing Recommended
Planting
Estimation of
Available Water
Supply
Dependabl | j-year Incomplete Veekly rainfall man based | Meekly
rainfall noving gamma n 5-year previous data. Jependable
wverage distributionanal ¥hen Instrument for rainfall | -ainfall values to
Augment neasurement breaks down, » adjusted
existing data a data is added and data wnaually as data
and re-analyze i8¢ is not updated and plan | s added 1o
annually or last year is adopted wevious
=eords,
Stream §-year Lon-Normal/Low | itreamflow observations nat | ¥eckly
flow noving Distribution sing done (stopped). data lependable river
(River verage Analysis iase on out-dated datahence | low values to
discharge) augment nnual program is % adjusted
existing data inchangingand personnel wthually asdab
and re-analyze cgards planning asjust s added to
annually opying previous plans for srzvious
ubmission asjust copying ecords.
irevious plans for
ubmission as requited.
Other isting Identify cther
sources drainage points where
re-use re-use dams
dams, and could be
private constructed to
shallow fully utilize all
well pumps | possible water
sources.
3 Estimation of
Irrigation
Demand
crop water | Based on Based on Jul-dated data results in Verified dam for
duty rice particular crop inequal distribution of watel | use in planning
grown using n day to day operation of and actual
crop coefficients | iystem dueto incorrect ystem
and pan wsessment of water needs operation.
evaporation
data. Existing
data be verified
during actual
system
operation.

Continuedon page 93
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Methodology/ftoals I Actualfrecommended methodologies for UTRIS
Activity
Existing Recommended Existing Recommended
Soil Existing Based on Datamay be outdated Verified data
demand databutare | agro-hydrologic | already, resulting in uneven | perarea and
they stillin | soil distribufionof water in daily | crop for use in
use or characterization. | system operation due to planning and
already lost ' incorrect assessment of actual systerm
inwords? water needs opcration.
Efficiency | Existing Verification of Data may be out-dated Verified data far
distribution | data but are | data basedon already resultingin same use in planning
losses, they stillin | roil types, situation as above. and actual
application | use or farmers system
losses, already lost | practices, crops operation.
system inrecords? | grownand
efficiency axisting
structures and
other irrigation
facilities.
Irigators'
Associations
Involvement
Planning No or Active farmers Farmers not following plans | Plansthat nm
minimal involvement in resulting in inefficient acceptable and
involvernen | decisions 0n performance due to followed by
which areas to disruption of planned farmers.
be served, crops | activities thus no semblance
10 be grown, of farmers' disciplinein
pperation dates | divertingwater especially
and irrigation when there is no immediate
methodsto be water stortage.
used.
Water No or Active Itis only duringcritical Operation
distribution | minimal involvement, in | water supply situationwhen: | strategies
invelvemen | plan strict supervision is responsive to
implementation. | implementedwhere efficient | farmers' needs
feed-back operation is achieved. and system
mechanismfor limitation.
evaluation of efficient use of
water available water
distribution resources.

strategies.
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More Accurate Methods of Prediction

Indetermining wateravailability from river and rainfall, continuous datacollection
is recommended to account for climatic and terrestrial changes. More reliable
analyticalmethods should be used inanalyzingsuchdata. Themethods used in the
simulation studies are recommended and considered as more reliable than the
present analytical tools being used.

The probable amount of water that will be availableis estimated primarily from
the analysis o river and rainfall data. NIA presently uses the 5-year moving
average to determine river discharge. However, streamflow observationsare not
being done and therefore outdated data are used. Hence, the annual program is
unchanging and personnel regard planning as just copying previous plans for
submission as required. Regular monitoring and calibration of the NIA systems
diverting water for irrigation could provide weekly river flow values which could
be adjusted as data are added to previous records.

The present five-yearmoving averagemethod for determining rainfall probabil-
ity islessreliableon the weeklypredictioncomparedwith the 50 percent probability
level of the incomplete gamma function. It overestimates the actual rainfall and
when measurement breaks down, the database is not updated and the previous
year’s plan is adopted.

The incompletegamma distribution function (IGDF) is a hydrologic frequency
analysis tool which is appropriate for analyzing daily, weekly or 10-day period
rainfall data. It produces more reliable data than arithmeticmeans. For instance,
inanalyzingafive-yearrainfal ldataforacertainveekwithfouryearswhenrainfall
was zero and one year when rainfall was 50 mm, the arithmeticmean will say that
10 mm of rainfall can be expected while the IGDF will say that zero rainfall is
expected once in four years, which best describes the probability.

Groundwater Utilization

The contribution of groundwater in upland crop production during the dry season
can be tapped by planting in areas where the water table is shallow enough for the
plants to use the water through capillarity. Existing drainage reuse dams and
private shallow wells can provide supplemental water, particularly during scarce
watersupplysituations. Itwasobserved thatfarmersuse thesepumpsevenduring
the rainy season to be able to start their rice crops earlierwhen irrigation water is
not availablein the canal or when rainfall is very low. During the dry season, these
pumps are the primary source of irrigationwater although farmers still use water
from the canal whenever it is available.
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Crop Scheduling

In run-of-the-river type systems,cropping operations should be well-scheduledso
thatavailable water resourcescouldbeeffectivelyused. Sincewater scarcity comes
attheend of the dry season,earlier crop establishmentwould result inefficient use
of available water supply and wider area planted. Thisaspect could alsobe useful
in reservoir-supported systems, by timing operations requiring large volumes of
water such as land-soaking in months with heavy rainfall to economize on water
releases.

It was observed in UTRIS that in the past years, wide areas suffered from stress
duetolackofwaterduringthelatedry season. Thiscouldbe avoidedbyscheduling
earlier planting than usual. Water supply situationsin this system showed that
harvest of the second crop of rice by late February to mid-Marchwould resultin a
largervolumeofavailablewater tosupply cropneedsandmayevenenableplanting
in a larger area than usual. Analysis of the water supply graph for this system
showed that this is possible.

Involvement of Farmers and Fanners’ Organizations

Plansareusuallydevelopedby NIA for farmers. Themain problemshappenduring
implementation. Though farmersareinformed of the plan, they donot understand
well, the basis of such plans. Thus, many violationsare committed.

The involvementof farmersand farmers’ organizationsas early as the planning
stage may reduce the problems during implementation. In systems with active
Irrigators’ Associations {IAs}, the determinationof the program area is facilitated
through the participation of the IA. Involvementof farmers during planning does
not necessarily mean teaching them to plan for themselves, but to explain to them
the necessity of the plan and the reasons for the actionstaken. Thisensuresfarmers’
commitment to abide by the plan. This also gives a feeling of importance to the
farmers.

Thearea served during the dry season at UTRIS has increased since 1987. Before
1987,the area served by the system ranged from only 500to 700 ha. At present, it
is more than 1,000ha. Active participation of the farmersin decision making and
managing the system, growing farmers’ awareness of the systems capabilities,
increasingrice prices, and government support programs to produce more rice
have contributedto thisendeavor. The study conducted in the system has helped
in better management of the system, despite increased cropped areas.

Information Control and Use

Informationshouldbeconsideredimportantformaking decisionspertainingtothe
management and operation of the imgation system. The status of farming
activities, flows or dischargesatcriticalpointsand amountof rainfallare important
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variablesto be monitored. Farming activitiesshould be noted on a weekly basis so
as to provide enough data to base decisionsas to which sectionsof the systemwill
need water. Flows on the critical points in the system should likewise be used for
making decisions and not for recordkeeping only.

A regular meeting between the IA and the NIA field staff during the cropping
season is an effective means of monitoring the operations of the system. The
meeting could provide the feedback mechanism to make the schedulerealisticand
the opportunity to revise the schedule and settle conflicts in water distribution.

SUMMARY

Theproduction of nonricecropsin someirrigationsystemsin the Philippinescould
be apromising alternativeto increasethe productivity of these systems, particularly
during the dry season. Based on the studiesconducted in three systemspracticing
diversified cropping,a number of optionsand strategiesare recommended which
may help improve system performance not only for rice irrigation but for consid-
ering nonricecropsduring the dry season. Implementingthese recommendations
necessarily requires some modification in the existing physical facilities and
managementproceduresof thesystem. Itis thusnecessarytofurtherfield-test these
recommendations for ultimate institutionalization.



References

Cablayan, D. M. and C. M. Pascual. 1989. Methodology foridentifying parts ofirrigation
systems suitable for crop diversification during the dry season. In Crop Diversificationin
Irrigated Agriculture in the Philippines. A. Valera, (ed.) International Imgation Manage-
ment Institute. Los Banos, Laguna, Philippines:IIMI Liaison Office.pp 37-53.

Cablayan, D.M.;C. M. Pascual; M. Caluya; C. Acostaand A. N. Francisco. 1990. Field testing
of management innovationsfor irrigationsystemsadoptingdiversifiedcropsduringthe dry
season. Paper presented at the National Workshop on Irrigation Management for Rice-
Based Fanning Systems on 10-11 September 1990 at the Continuing Education Center,
University of Philippines, Les Banos, College, Laguna, Philippines.

Cablayan, D. M,; C. M. Pascual; I. Agulte and H. Angeles. 1930. Simulationfor optimum
cropping pattern. Paperpresented at the NationalWorkshoponlrrigation Management for
Rice-Based Farming Systemson 10-11 September 1990at the Continuing EducationCenter,
University of Philippines, Los Banos, College, Laguna, Philippines.

Maglinae, A. R; D. M. Cablayanand T.B. Moya. 1990. Managementaf irrigation systems
toaccommodatenonricecreps inthe dry season. Synthesispaper presented at the National
Workshop on Irrigation Managementfor Rice-Based Fanning Systemson10-11 September
1990 at the Continuing Education Center, University of Philippines, Les Banos, College,
Laguna, Philippines.

Maglinao, A. R. and A. D. Valdeavilla. 1990. Imgation management for dry season
production o corn in rice-based farming systems. Paper presented at the National
Workshop on Irrigation Management for Rice-Based Fanning Systemson 10-11September
1990 at the Continuing Education Center, University of Philippines, Los Banos, College,
Laguna, Philippines.

Moya, T.B. 1990. Control of irrigation system water supplies for mixed cropping pattern.
Paper presented at the National Workshop on Imgation Management for Rice-Based
FarmingSystems on 10-11September 1990 at the Continuing Education Center, University
of Philippines, Los Banos, College, Laguna, Philippines.

Natividad, R. A. and H. L. Angeles. 1990. Irrigation system management for mixed
cropping. Paper presented during the National Workshop on Irrigation Management for
Rice-Based Farming Systemson 10-11September1990 at the Continuing Education Center,
University of Philippines, Los Banos, College, Laguna, Philippines.

Tenedora, M. E; T. R. Savares-Salire and T. Woodhead. 1990. Tillage and soil-water
management for legumes followingirrigated lowland rice. Paper presented at the National
Workshop on Irrigation Management for Rice-Based Farming Systemson 10-11September
1990 at the Continuing Education Center, University of Philippines, Los Banos (UPLB),
College, Laguna, Philippines.

Undan,R.C;].L.Tabago and O.F.Ringor. 1990. Water augmentationand drainagestudies
incropdiversifiedareas. Paperpresentedat the National Workshop on Irrigation Manage-
ment for Rice-Based Farming Systems on 10-11 September1990 at the Continuing Education
Center, University of Philippines, Los Banos, College, Laguna, Philippines.

97





