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APPENDIX V - AGRICULTURE AND AGRO-ECONOMY
CCHAPTER 1 GENERAL

This report ent1t1ed Appendix V “Agr1cu1ture and Agro economy“ is.
the supportlng report-on: the feasibility study of the dirrigation .project
with 14,000 ha of 1rr1qat1on development ‘area which has been formulated
as the most optimum plan in the Pampanga:Delta: Development Plan.

This report'describes present’ agricultural’ cond1t1ons, identifies
the constraints encountered in the irrigation deve]opment area and
prov1des proposed agr1cu1tura3 deve]opment p]an

The coltection of the ex1st1ng data was ma1n1y done from the fo]]ow—
ing governmentai author1t1es concerned '

Bureau of Agr1cu1tura1 Econom1cs'

1)

E2_)_ Reg1on III Off1ce M1n1stry of. Agrlcu1ture ;

3) ‘Reg1on ITl Offlce, M1nlstry of Agrarian’ Reform -

4).:Reg1on III Off1ce Nat1onaT Census-and- Statistic Off1ce

5) ‘National Food Authority
:'6)‘]Nat1ona1 Irr1gatlon Adm1n15trat10n o

7) Pampanga Province Governor Office

8) Mun1c1pa11ty and Barangay Off1ces . o
9) Branches of Ph111pp1ne Nat1ona1 Bank 1n Pampanga prov1nce g

In add1t1on the f1e1d surveys 1nc1ud1ng reconna1ssance, r1ce y1e1d
survey and farm economic survey for 140 farm households were carried out.

Adm1n1strat1ve]y the irrigation deve1opment area forms the northern
part of Pampanga prov1nce cons1st1ng of ten mun1c1pa11t1es and 65 barangays
as shown in Table 1.1, _



CHAPTER 2  PRESENT CONDITION

2.1 Popu1at1on and Labor Force

Baswc socio ec0n0m1c data in the 1rr1gat1on deve]opment area. are
shown in Table 2 1 - _

: The popu]at1on 1n the 1rr1gat1on development area is est1mated at-
104, 700 consisting.of 16,390 households' in 1980 and comprises 52% of
ma}e and- 48% of, female as.shown on Fig. 2.1.. The age distribution
indicates a typ1ca1 trlangu]ar form ref]ect1ng the higher popu]at1on
growth rate. Forty six (46) percent of the total population is less
than 20 years: and.only 8% ‘are above 60 years, The. population: growth
rate is estimated 'at 2.1% per. annum from 1973 1o 1980. The population
density of the 1rragat70n deveiopment area is est1mated at about 750 .
persons per km2 Average family size is 6.4.. : :

w1th regard to occupat1on twenty e1ght (28) percent of total house-
holds are. farmers consisting of tandowner operators, lessees .and share
" tenants in the 1rr1gat1on development area as shown in Table 2.2. Most
of them are engaged in. rice cilture. - In"addition landless workers who
make their living primarily as farm. laborers with, emphas1s on trans- & .
planting and harvest1ng of paddy occupy. about twenty six (26) percent of
total households. ™ These landless workers have played an important role
in supp1y of farm labor force in the 1rr1gat1on development area. - The
remaining forty-six (46) percent are engaged in government and private
employers, businessmen, vendors, ord1nary 1ab0rers etc., considerable
parts of which work in Manila. : C

L The total farm. households in the irrigation deve10pment area is

- estimated at about 4,600, comprising about 32,700 in population. Farm
economic survey indicates that about eighteen (18) percent of the
“population, or about 5,900 persons is farmers. Average size of farm
household shows 7.1, 1nd1cat1ng higher than the average size for the
tota1 households . :

L " Labor force available for farniing in the 1rr19at1on aréa is esti-
'mated based on the fo11ow1ng assumpt1ons

i) Yearly workable days/person 365 days x 0.8 =292 days

ii) Total 1ab0r_force; 13, 800 persons
from farmers . 5,900 persons
from 1and1ess workers 7,900 persons

Labor force available in the development area is calculated at
4,030,000 man-days/year or 336,000 man-days/month, as shown in Table 2.3.



On the other hand, actual Tabor requirement for farming in the
irrigation ‘development area is estimated at 1,250,000 man-days per year
on the basis of present cropping pattern and land use conditions as shown
in Table 2.3, About only 30% of the total available® labor force is -
employed by farming of rice and diversified crops in the entire irriga-
tion development area.  The balance between available Tabor force and
actual labor requirement, or excess of labor force amounts to 2,782,000
man-days per year.’ : : o s

Further pupils and students with the age 10 and above who occupy -
~thirteen (13) percent of the population of the total farm households
usually -carry out part time farming, so that excess of labor force is -
considered to occur more. ’

2.2 S0l and Land Classification

~’ Soil classification was proceeded on soil series level on the basis
of the established soil series of the Philippines. Five (5) soil series
are identjfied in the irrigation development area as follows:
1) Lla Paz (clay Toam) soil serfes |

2) Masantol (clay) soil series

-3) Quingua (clay Toam) soil series
4) San_Ferhando (clay) soil series
- 5) Tagu]od‘(c1ay)'5031 series
 Characteristics of each soil series are explained in section 3.1.4,
~Appendix I Project Formulation. : ‘ L _

) The qfea occupied-byleaéh.so{i group and'ité extent are summarized
n Table 2.4 and mapped on Fig. 2.2.

_ The study of land capability is carried out.on the basis of the
standard land classification system prepared by the Ministry of Agri- _
culture, Forestry and Fisheries of Japan, of which details are described
in section 3.1.4, Appendix I. . Most of the soils are suitable for irri-
gation farming of paddy in the irrigation development area. The area
classified by the standard and its extent are shown in Table 2.5 and

illustrated on Fig. 2.2. : : : :

2.3 Climate

There is no meteorological observation station in the irrigation
development area except rainfall station. The: climatic data. in the
Pampanga River Basin are used for the irrigation development plan except
for-rainfall. The climate of the Pampanga River Basin is characterized

by the distinct;dry and wet seasons caused by tropical monsoon. The
dry season extends usually from November to April and the wet season



dur1nq the rema1n1ngunonths ‘of the year.,. C11mate cond1t1ons are exp1a1n~
ed in this section using the data.available from three meteorological
stations located in the Pampanga. River Bas1n Summary_of the ¢limatic
data is presented in Tab1e 2.6 and 2.7, SRR _ o e

_ Annua1 mean temperature is. around 2?°C in the Pampanga Raver Bas1n

Jaruary or February is the cooiest month, while Aprt] or May is the .
hottest and the fluctuation of the mean temperature is- qu1te small in
a year Annual mean relativerhumidity in Cabanatuan City is 76.7%,
maximum monthly mean relative hum1d1ty appears in August and minimum in
April. Annual mean sunshine hour -in.San M1gue] .and Tarlac is 6.7 -hours

a day Maximum monthly mean sunsh1ne hour is observed in Apr]] and
finimum 1n Auqust . ‘

o N1nd speed observed in. the Pampanga River Bas1n is Itght 2.4. km/hour
and 3.8 km/hour at San Miguel, Tarlac Province and Cabanatuan. C1ty,_ R
respectively.  Annaul evaporat1ons observed in San Miguel, Tarlac Province
and Cabanatuan C1ty areil; 768 mm and 1,815 mm. Monthly maxlmum evaporation
occurs in Apr11 and m1n1mum zn Aueust ' Y ‘

Average annua] ra1nfa11 in the 1rr1gat10n development area wh1ch is
we1ghted average of: San Fernando Arayat .and ApaT1t is 1,829 mm.

2.4 Land Use

: The present land use in the 1rr1gat1on deve]opment area is shown in
Table 2.8 ‘and. 111ustrated on Fig. 2.3. -Farm land con515t1nq of on]y
paddy: field is 1,500 ha or 82.2% of: the irrigation deve]opment area.

.The area of, 2,300 ha 1is under ralnfed paddy. The remaining areas of 9, 200
ha are 1rr1qated Non farm Tand is composed of grass land “of 100 ‘ha,

swampy area of 900 ha and v1]1age/road/r1vers/otners of 1,500 ha.

w1th regard to irrigation system most of the grav1ty 1rr1gat1on
‘systems are so s1mp]e and deteriorated. - In addition considerable number
of pumps are used :in ‘the irrigation deve]opment area. Operat1on and
maintenance of these pumps are not proper1y functioned due to 1ncreas1ng
oil. price- and shortage of spare parts.. Further water for irrigation is
restricted during the dry season, As a result, only 25% of 1rr1gated
‘Jand or 2,300 ha is practiced by doub]e ‘cropping of rice per annum.
“Following :paddy, diversified crops, mainly mongo beans, are grown in
about: 600 .-ha of paddy field after wet season paddy. - The multi- ?{opp1ng
1ndex in the 1rr1gat10n deve?opment area is calculated at 1.25.

VAR Tota1 cropp1ng area through year/tota1 farm land
[RwP+IDP+ISP+ (ISP 0P+RwP) x 0:11/11, 500
- where, RWP.:. ra1nfed wet season paddy, 2,300 ha R
T “IDP:- irrigated double cropping . of ‘paddy, 4, 600 ha (2;300x2)

CISPr irrigated. s1ng]e cropping of paddy; - 6,900 ha
0P:: octoharial: paddy, 2,900 ha



g 5 Cropp1ng Pattern and Farm1og Practices

2.5 1 Cropp1ng Pattern jk3

The present cropp1ng pattern preva111ng Into the 1rr1gat1on deve]op—
ment area is illustrated on Fig. 2.4.

~ The- ma1n crop grown in the area is. paddy, fo]1owed by d1vers1f1ed
crops: The. wet season. paddy. is planted on the onset of the monsoon,
genera11y May to August, and harvested at October to December, “The . dry
season paddy s planted at the period of :November ‘to: December for normal.
cases and September to October for so called Octobarial rice in the low-
1ying ‘paddy field of about 2,900 ha where -is inundated dur1ng the ‘wet
seasofn. Divers1f1ed crops, ma1n]y mongo beans, are grown in 10% of the -
area of single cropping of rice after wet season paddy except Octobarial
rice area. The diversified crops are pract1ced using soil mo1sture
remained without irrigation.

2.5.2 Farm%ng'Précticés

Based on the resu1ts of the farm economic survey: and f1e1d survey,
farm1ng pract1ces and farm 1nputs requ1rement at present are ana]yzeo

Nwth reSpect to rice var1et1es 1mproved h1gh y1e1d1ng var1et1es such
~as IR series, UPLB 'series. and BPI series prevail.. ' Among' them IR-20, IR-
36 and IR-42 are the major varieties in the 1rr1gat1on development area,
_Add1t1ona11y local varieties such as . Wagwag- and Veser have been spread

in the area: About 95 kg of seed is app]1ed per ha _

App11cat1on of fert111zers and.. chem1cals is: pract1ced over the area
and ‘dosage of -these varies largely depending location. The estimated
dosages of fertilizer per ha ‘range from 51 kg to 53 kg of N, 7 kg to
14 kg of P205 and 3. kg to 5 kg of K20. With regard to agr1cu]tura1 chemi -
cals, lTess than 1.5 Titers is. app]1ed in spite of . considerable damages )
due to stem borer, bacterial blight, tungro, grassy stunt, etc. The
est1mated farm 1nputs for paddy are summar1zed in the fo]]ow1ng table

Rainfed ' Irrlgated-Paddy'-

1) Seed” (kG/ha) s es g
2y Fertlllzer - R | Lo
=N (kg/ha) . 51 51 53
Ciws (v 1
: ;_Kz[). . ( n ) - 3 3 B .
3) Chemicals: (f/ha) - 0.9 . . 1.2 1.5




: - As Far as farm1ng 5 concerned about SOA of 1and preparat1on work
and ‘about 80% of threshing work are carried out by farm machinery. Other
farming work is practiced by manpower.  Dependency on hired labor is . -

~astimated at 55% of total .manpower, the halance family labor. About 90%
of: farming work on transp]ant harvest and threshlng are carr1ed out by

hired’ 1aborer S . : _

: As for d1verswfaed crops, the1r cu1t1vat1on is very s1mp]e No
fert111zer is applied in genera1 Agricultural chemicals are common]y
applied and estimated dosaqe is 1.7 [ per ha. Farm operat10n 1s carr1ed
“out manua]iy w1th pr1mary emphas1s on weed1ng '

_ Deta1]s of 1abor, an1ma1 power and mechan1ca1 power requ1rements for
paddy and d1vers1faed crop cu3t1vat10n are shown in Tab1e 2. 9 oo

.226:iA§f1601furnT Productibn'

2.6.1 Y1eld Survey for Paddy

(1) Genera1 f'

?In order to 1mprove the rice yie1d in. the 1rr1gat1on deve]opment _

area, one must first identify the defects of the cultivation on the
: actua] paddy field. ~ Without 1dent1fy1ng the defects effect1ve im-
.provement can hard1y be: made _ N

_ .For the purpose ment1oned above y1e1d survey for paddy was carried
‘out at 32 sites (see Fig. 2. 5) -of paddy field for :both wet season
and. dry season padd1es in and around the irrigation development
carea. “The survey was carried out during the period from 14th to
21th September for. wet season and from ]ch to 25th January for dry
‘season 3n ]981 ' _

) _Due to shortage of survey per1od convent10na} method was:. app11ed
~Thirty (30} hills were selected from each samp11ng site. The ave-

- rage number of panicles per hill was computed. Three hills which-
“have ‘the nearest number of panicles per.hill to average value were
_se]ected as. the representative hills for yield estimation.. By the

- used of the representatiye hills, the y1e1d components such as the
Yiumber ‘of panicles per m2, the number of - grains -per pan1c]e, the
“percentage of ripened grains-and the weight of 1,000 grains were
“gnalysed and-yield estimation was made. The method of ;analyses-
was appiied to the method deschbed in "Crop Sc1ence in R1ce“/1
_and outITned on F1g 2.6.

Sy S Matsush1ma, Crop Sc1ence in R1ce - DR
_Theory of Yield Determxnat1on and its app11cat1on,
Fuji Publishing Co » Ltd . 1975 '



(2)

1) Yield (paddy: ‘ton/ha)

Defects to. be Solved in Improvement of Paddy Y1e1d -

_ The resu1ts of ana]yses for y1e1d est1mat1on and y1e1d components

are_summarized as below. Details are as showm in Table 2.10 and

RN

'. et Season Dry ‘Season

- Range | D 1.11-5.95  0.98-8.78
- Average o R a 3.01 ' 3.71

2} Yield Components .

tf - Number of panicles per m2 o 257 342

- - Number of grains per panicle - S 75 -9

- Percentage of r1pened grain (%) I -7 - 56

- The weight of 1,000 grains (gram) _ 23,20 21.9
3)"Number of H1119 per m2 . 2

The y1e1ds range from 0. 98 tons to 8. 78 tons of paddy per ha for

- both :seasons. The average. yields' of wet and dry season: paddies are
-3.01 tons and:3.71 ‘tons per. ha, respectively. It is:vorth:noting

that the y1e1d of 8.78 .tons per ha suggests the higher- product10n

potenttaTs in the 1rr1gat1on deve]opment area.

In order to c1ar1fy the relation between y1e1d and y1e]d components,

-'corre}atTOn was computed and shown as fo1Tows

_Corré1ation (r)

Yield Component ~ - - '¥et Season . Dry Season -
. ' . : Paddy‘ : Paddy
1) ‘Nurber of pan1c1es per m 0.70 S 0.40
- 2) 'Number of gra1ns per pan1c]e ._' 0.77 0.51
~3) Percentage of ripened grain :',;*0,20 o .0,69
4) The weight of 1,000 grains =0.27 . 0.15

.It may’ be concluded from the. above anaiyses that the y1e1ds are

clearly governed by the number of grains per panicle and the number.

of panicles per m2 for wet season paddy and the percentage of ripened
- grain for dry season paddy. Rice cultivation in the Irrtgat1on

-~ development area should be paid on increase of numbers of grain and

panicle for wet season paddy and percentage of r1pened grain for dry

season paddy



:w1th regard to. the numbers of grains and pan1c1es, wet season paddy
is Tow .as compared with dry season paddy in spite of ‘same plant
denSIty. It would be considered from the field reconnaissance that
 few: numbers ‘of grains and panicles are due to Tow root activity

during the period of initial tillering stage by poor drainage,
damages caused by insect and diseases and insufficient volume and
untimely supp?y of n1trogenous fert111zers

The countermeasures for 1ncrease of the number of gra1ns and -panicles
'are con51dered as’ fo]]ows _

a.' To prov1de dra1nage faca11t1es
b. .To prevent the damaqes by 1nsect and d1seases
c;.‘To Jncrease the app11catqon amount of n1trogenous fer*i]iiers

d. To t1me1y supp]y nitrogen to initial t1]]er1ng stage the
period before 2 weeks from neck-node differentiation period
and -the period after 2 or 3 weeks from neck- node d1fferent1-

- ation. per1od by sp?lt app11cat10n

As for the dry season ‘paddy, the percentage of r?pened gra1ns is-

_ cons1derab]y low in:general. It is said that the’ percentage of
ripenedigrains. under normal condition indicates over 70%.- Itis
- cons1dered that low ‘percentage 'of ripened grains for dry season paddy

-is due -to the fact that unfavourable conditions occur during the .
1per1od from the ‘panicle initiation stage to the final stage of
flowering. - It would be considered .that the. unfavourable conditions
during the above period are mainly the shortage of irrigation water
during the period of reduction division and head1ng stages and the
damages caused by 1nsect and diseases. _ .

‘Based on- the above, the countermeasures for increase of percentage
of r1pened grains’ are considered as follows:

”e; To. supp]y suff1c1ent 1rragat1on water on the said. per1od
'bQi_To prevent the damages by 1nsect and diseases

C. To prov1de sunny weather for 15 days gust before head1ng and
p about 25 days JUSt after head1ng

"As a: resuit, 1ncrease of numbers of ‘grains and. pan1c1es for wet
season paddy and percentage of ripened grains for dry season paddy
are essential for 1ncrease of h1gher y1e]d of rice.



2. 6 2 Crop Y1e1d and - Productuon '

Crop y1e1d and total product1on of. magor crops at present: cond1t1on
are est1mated on the basis of the data obtained:from: the Bureau of Agri-
cultural-Economics referring to. the yield survey and the farm economic -
survey. ~Yield and production of major-crops fluctuate year by year . due
to- variation of annual rainfall, flood damages ,: unexpected damages. by
diseases and insects, etc. The present yield-and production are estimated
as an dverage value from 1977 to 1979 as shown in- Tab]e 2. 12 to 2. 14

, Average unit y1e1d of paddy for 1rr1gated 1and in the 1rrlgat1on
development area is 2.16 ton/ha for wet season paddy and 2.42 ton/ha for
“dry season paddy. . For non-irrigatéed land unit y1e]d is 1:87 ton/ha.
These low unit yields are considered to be accrued from the fo11ow1ng
magor constra1nts encountered . ; o

No and/or 1nsuff1c1ent 1rr1qat jon ‘water. in volume and in time

a

b. No or 1nsuff1c1ent p)ov1s1on of drainage systems S .
c. Low amount of farm input and limited: extent of proper- farm1ng
d

_Unexpected damages by 1nsects and diseases and f]ood

~The total product1on of paddy in the progect area s estlmated at
about 30, 500 tons

With regard.to unit yield of d1vers1f1ed crops 5 y1e1ds are genera]]y
Tow since no fertilizers are used without irrigation. Unit yield of
mongo beans is estimated-at.0.4 ton per ha. Total production of mongo
beans in ‘the 1rrxgat1on deve]opment area ameunts to about 250 tons.

2.6 3. Livestock"

Livestock is not a ma1n line of the agr1cu1tura1 act1v1ty in the
1?r19at10n development area. There are no large.scaled livestock ra151ng
in the area. Most farm househo]ds raise a few chickens, ducks or p1gs
in and around the paddy Tield on a small scale .

_ Many have e1ther carabao or oxen. The 11vestock p1ays an 1mportant
role in-supply of protein sources for the local people and in provision
of motive power and transportation measures in the 1rr1gat10n ‘development
area. o o

Number of 11vestock and poultry in the 1rr1gat1on development area
is estimated at 4,900 carabaos, 550 cows, 53, 400 ch1ckens and 66 600
ducks and 10, 900 of pigs as shown in Tab1e .16,



2.7 Land Tenure and Holdinq

_ " As: ment10ned 1n Section 3.3.5 of Append1x 1, the s1tuet10n of, 1and'
tenure has changed in Pampanga province ithrough. the 1and reform programs
of Operat1on Land Transfer and Leaseho]d Operatlon :

_ In order to 1dent1fy the tenur1ai and land h01d1ng s1tuat10n in the
.1rr1gat10n development area, 140 farm- households were selected by random
sampTing methed from total Farm households of 4, 600 and questionnaire
survey was done . for the selected farm’ heuseho]ds The resu]ts of the
'survej are as shown in Table 2 16 and’ F1g 2 7. o S

_ The survey results 1nd1cate that average farm size in the 1rr1gat1on
: development area is 2.5-ha. . Forty five percent. (45%) of the.total farm-
households: cover1ng tharty one percent {31%). of the farm 1and have less -
than 2.25 ha in farm size. It is considered from Fig. 2.7 that typical
farm size-of farm holuseholds occupv1ng 20% of tota] farm households is
1.5 ha in the area. _ : :

The reSuits of the survey on !and tenure are summar1zed as follows

Owner operators SR '1? 1%. of tota] Farm households
*Amort1z1ng owner : operators 35.0 % of . total farm househo]ds
- Lessees (f1xed rent): '-46 5% of total farm househo1ds
'n'Share tenants_ e "; ' 1.4% of total farm househe]ds

The representative farmer for ]and tenure in the 1rr1gat1on deve10p—
ment area is 1essee occupying ‘about half of total farm households. '

2.8 “Agricultural Support Sysﬁem'

2. 8.1‘ GeneraihOutTine'ef'Organizatibn for AgricuftnhaT'DeVEIepment

_ Governmenta1 organ1zat1ens are centered in Man11a or Quezon C]ty
runn1ng from there to the neg1ona3, ‘nrovincial, municipal and barangay ’
level. . : L :

. The 1rr1gat1on development area of the Pampanga Delta Deve]opment
Progect belorgs to Pampanga province, Region III. The ‘municipalities
related to the area amount to. ten (10) among twenty two (22) in Pampdnga
' prov1nce : :

A number of government and ‘non government ergan1zat1ons p]ays an
important.role in the function of. the agricultural support for increasing
- agriculturdal production through the intensification program, extension
and research work, seed multiplication work, credit, land reform, etc.

- The national deve?opment organization for agr1cu1tura} and flood pro-
duct10n pregrams is shown in the F1g 2.8.
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The prinCipal agenc1es are. as fo]]ows,

Ministry of Agmcu]ture E
- Bureal of Plant Industry _
. Bureau of Agricultural Extension
* Bureau of Agr1cu1tura1 Econom1cs .

' 31_Bareau of Cooperative Deve]opment
: Nat1ona1 Food and Agr1cu]ture CounC11

- M1n1stry of Pub11c works and H1ghways
- Nat1ona1;1rr1gathn Adm1n15trat1qn _
: eﬁMﬁnfetryiof'Agraffan Refdrm.

- Nat10na1 Food Authorlty |

r—'CentraI Bank of the Ph}l?pp1nes
P (1nc1ud1ng Government and Rural ‘Banks) .

- Malxgaya Rice Research'and Tra1n1ng Center :

—_Un1vers1ty of the Philippines College of Agr1cuTture

- Internatlonal Rice Research Inst1tute

The type of assistance would be rough]y d1v1ded in three b]ocks,

Cred1t (Loans) Management (or Adm1n1strat1on) and Research and Extens1on.

(1) -

Cred1t (Loans)  '

Or the top of bank1ng 1nst1tut1ons, -the Centra? Bank:of the
Philippines (CBP) makes available increased loan subsidy to- its
subordinate ‘banks; ‘government banks (Philippiie National Bank,

Land: Bank of the Philippines, Development: Bank of ‘the Ph111pp1nes,.

Agricultural Credit Administration}, rural 'banks ‘and private banks.
Credit -technicians from the banks: tnstruct farmers on the judicious

use of ‘the lands, aSSTSt them on the 10an1ng PTOCEGUFES and act as

.cred1t coT?ecLors

' Management (or Administration)

The Nat1ona1 Econom1c and . Deve]opment Author1ty (NEDA) in the central-

agency for national development planning and: coordination of program
1mp]ementat1on As.the central planning body of. the government,

‘the NEDA is responsible for the formulation and updating of long-

and -short-term national development. plans as well as for the
1dent1f1cat10n and coordination of po]1c1es and measures
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As “the coord1naf1ng and 1mp1ement1ng arm of the M1n1stry of Agr1—'
‘.culture, the National Food Agriculture Council’ (NFQC) 1aunched, in’
concért with. the authorities and agencies concerned, a series of
food. production: prograis that filled. the quest of the country for
“food 'self-sufficiency. - NFAC is empowered. to comprise the highest -
policy-making body to oversee, unify and integrate the adm1nustrat1on
- ‘of the overall food product10n programs. | The National-Food Authority
(NFA), a -government corporation attached to. ‘the Office of the
President’ implements the qovernment s ;price,support and mass1ve _
- procurement program which is equally 1mportant as government 5 gra1ns
;-product1on and f1nant1ng programs : g _

{3) Research & Extens1on :

The Bureau of Plant Industry in the M1n1stry of Agrlcu1ture conducts
researches on agricultural crops in collaboration with the research
“institutes such as the International Rice Research Institute (IRRI),
the University of the Philippines College of Agr1cu]ture etc.

" Concerning the transfer of technology to the farmers, the Bureau of
Agricultural Extension. plays the leading role for the improvement
of rural life through the strengthening of agricultura? extension

services in conjunction with many organizations: and in.various ways
and means: through a network of farm management techn1c1ans or
mass med1a and so on. ; : :

2 8 2 Agr1cu]tura1 and Food Programs

Ce Recogn1z1ng the need for the deve]opment of” agr1cu1ture and food
‘production, the national government spearheaded ‘the numerous Agricultural
and Food Programs.. -Thus, self-sufficiency.in rice was attained, and
‘exportation-of this trad1t10na1}y imported cereal f0110wed in 1977
" The significant changes in Philippine rice production have been. pr1mar1}y
~due to-a concerted government drive for intensive land cultivation’
through ‘supervised credit, expanded irrigation facilities, improved farm
practices, use of h1gh y1e1d1ng varieties and.an_effectively accompanyirg.
price support program. .Not the least among the elements responsible for
roduct10n breakthrough was the Agrar1an Reform proc¥a1med on. October' 21,
;}972 “Government and:private institutions were and are directed to
_enjeln and- extend their fullest support to. the Programs; Masagana 99
" (National rice program), Maisan 77: (Corn -and feedgrains program}, Gulayan
Sa" Kalusugan - {Vegetable production), Multiple Cropping,. Rice-Fish Culture,
~Crop. Protect1on Barangay Irr1gators Serv1ce Assocaatxon (BISA), etc.

: The Masagana 99L~ is:a nat1onw1de rice product1on program Taunched :
- in May 1973 as a top’ nat1ona] priority program to ach1eve seTf suff1c1ency
'1n r1ce and now - on - xts XVII the phase of operatton

AR The word “Masagana means bount%Fu] and 99 quant1t1es the goa] of
“the program ‘to” increase yields ‘up. to 99 cavans per- hectare.
‘This-is 4.4 tons of unmilled rice as paddy per hectare__
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In ten (]0) mun101pa]1t1es cover1ng the 1rr1gation deve]opment

area, about 685 farmers take part in Masagana © (with ‘credit only) in
Phase 11 (May to October.1979);. 403 farmers in Phase XIV (Nov. 1979 to
March 1980), 25 farmers .in Phase XV (May to October 1980) -and 466 farmers
in Phase XVI. {Nov. 11980 to April-1981).  The Masagana area {with. credit)
devotes ‘to: about 18%in. Phase XIII, 17% in.Phase: XIV, 7% in ‘Phase XV and
23% in Phase XVI for tota] plantéed area of paddy. The repayient of  loan
is relatively low, being: around 60% on’ the average of 1ast three phases
(see Tab]es 2 17 and 2, 18) e S . o _

As flgures 1n the Tab]e 2 17 show, at any g1ven season, the stand1ng '

crop.is often -damaged by various causes ;- typhoon(espec1a1}y in Phase X)L
floods, - pro]onged drought ete. . .

f In add1twon to the natura] ca}am1t1es, the fo11ow1ng prob?ems and |
constraints encountered in the execution of the Masagan 99 program are
p01nted out as we]1 as 1ts strategy of 1mp1ementat1on _

Strategy of Imp1ementat1on

oonstraints.

High costof farm inputs

T1ght credit ]1m1tat1ons

fIn1t1ate farmers on compost mak1ng and :
green manuring. dnd ‘other severa1 '

organ1c fert111zer '

Amend’ credit policies of f1nanc1a1

2. o
of fxnanc1a1 1nst1tut1ons ~ institution to extend. Tcan ‘to fu]]y
_paid farmers’ members of de11quent
'se]da/damayan . S
3. Inadequate 1rr1gat1on and __Construct1on of check gates, deepen1ng
: 'dra1nage facilities and widening of river and irrigation
L L canals _ _ - :
4. Poor-conditions of some ' Faciliate the 1mprovement of more farm
farm to market roads due’ to market ‘roads by the local Pro-
to increasing cost of vincial Government
transportat1on o ' - _
5."Inc1dence ofrpests and More . surreiTTance mon1tor1ng'tEams'to

.diseases’

~ be dep1oyed ih the field and recommend

appropriate. insecticide, fungicide, to
specific pest-and disease 1nc1dence

6. weak farmers’ association -Campa1gn strengthen rehab1]1tate
cooperative activity and farmers organ1zat10ns and_cooperat1ves
:_deve1opment : :_.' y :
7. 'Inadequate rice driers. : More rice dP]EFS d}Spersed in the

during wet season. harvest_

barangay

/1

Source:

M1n1stry of Agr1cu1ture PrOV1nc1a] Execut1ve Off1ce,-

Integrated Food and Nutr1t1on Program, 1981,
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28.3 Agr‘lcmtura] Cred“lt

o - The policy of government' requires all financing institutions, -
whether -governnient or private; to give special priority to agricultural
financing and.set aside.at Teast 25% of their loanable funds for agri-
cultural .credit.: Food production’financing is directed primarily toward
- increasing the productive “capability of the small farmer thréugh a = -

convinient rural cvedit system.

?ﬂ'=As £he}dr§ahiié£i6ha1 cémponents=of'thé;Masagéha'progﬁam;fthe'sé1das

. (composed  of '5-7 farmers with:close ties, contiguous or proximate farm

g areas)Aact‘aéfjgint.Tiabi]ityﬁgrQUps_in'thé”securihg-of;production loans.

: The outstanding innovation introduced by Masagana 99 program into
the rural credit system was the. acceptance of the principle of non-
cql]atera1;§h6ktatérm"credit[which}enablédftheasmaT}[farmersﬁtoﬁpuﬁchaSe
the indispensable inputs tovenhance their production capabilities. ™ At~

¢ the same time, the program innovated rediscounting system of the involved

_financing institutions, making them more aware of ‘and responsive to the
demands- of a ‘farmer-orientad and more socialized rural: credit system.

..~ Food production financing loans in the Philippines.can be classified
~into crop and commodity loans (or operating capital loans). Under the
Masdagana program, the PNB can release crop loans from P500 to P1,600 per
hectare of .crop land 'to. farmers who are first willing to participate in
the program and adopt the rice or corn technology package. Interest.
rates range ‘from the.authorized 12% per annum. . The Agricultural Credit
Administration (ACA) alsoassist in.the financing for the production and

commodity loans to “farmers ‘as well as the marketing, facility and -

operating capital Toans to ‘cooperatives.

- Special: financing ‘assistance for the purchase of processing and
~storage facilities and. irrigation are granted in programs of the Develop-
_ment Bank' of: the Philippines (DBP), Land Bank of the Philippines (LBP},
Farm-Systems Development Corporation (FSDC) and National Irrigation

ﬂdmjnistﬁafibnf(NIA);Q-___ L

'Thefckedit‘aSsiétahEé'éXtéﬁded'USUa11y'by-5ahk€hg ihstitutions in
- the Philippines could be summarized as follows: - '

1. Loans to farmers
~a. 'Production-loans’
- b. Cominodity “Joans:
"2;_ Loahs_totcﬁpperatiVes
- a. i Marketing loans
bi+ Facility loans- .~ o
c¢=_0perqtihglcapita1 Toans
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2.8.4 Rasearch: and Extension

-+ The country's formula in attaining rice self-sufficiency can be j
_attributed:to_the:new‘téchnology;'deveiopmentﬁoffhjghfxiélﬁihg;vakieties;'

_rsupervised'crédit;;irrigatﬁohﬁdeveibpment; masSiveféxténs16n’and infor-

mationservices and intensified marketing services: extended Jjointiy by

-the government QndfpriVate sector. -~

- The ramificationiof these.technical kiiow=how with: the proper usage

of farm inputS’1S}the“produ¢t“of.unceaSingfreséarChES‘Of different® = = -
agencies whose function and pledge are to increase production and higher
farm-income. Mentioning some agencies directly or indirectly. responsible
- for: research work are the .following: International Rice Research: = '
Institute (IRRI) at Los BaRos, University of the Philippines College of
Agriculture {UPCA) at Los: Bafos, Maligaya Rice Research and Training.
Center (MRRTC) at Mufioz, Central Luzon State University (CLSU}-at- Mufoz,
National Irrigation Administration (NIA), Ministry of Agriculture (MA),

-and other private agency.

The IRRI alone .carries hybridization of rice that. is high yielding
and resistent 'to diseases and'plant pests. It also fdentifies unusual
performance stability grown in varying*environment‘of:hot“and cold.

__UPéAfand:CLSU are responsiblesfor-reseahches]qf.al] crops'in:
different angles to. boost production and help in‘moiding stronger: '
agriculture. - = T
MRRTC which is‘bpérated byrthé'Bukéau-of'P?ané Industry;'cdnduSts

researches on:rice varieties and improvement, -crop: production and processing,
intensification:of cultural and management practices, seed certification, '
etc: - It also trains technicians and farmers who will directly apply

the know-how to the farm. = - I ,

_ NIA whose main. function is to supply irrigation water now under
research.. It undertakes water management and study of land classifi-
- cation, irrigation extension and agro-economic research, - o

_The Bureau of Plant Industry (BPI) carries: the research and field
trials on rice, and other field legumes, vegetables, fiber, beverage,
spices, ornamental plants and others: . The BPI carries out the work with
‘regard.to climatic condition, cultural practices. and control of plants
pests.and -diseases. . The Bureau of ‘Animal Industry helps to dessiminate
animals and increase animal production.  The Bureau of Agricultural.
Extension (BAEx) maintains extension work. ~—~ R

_ PkiVaté'agencyswhOSe motive is?efthéﬁtbe%éonﬁi of_hejh-QQVernment
in food production campaign found themselves involved and can not just

ignore_researchaiike-thefchemica]_dea1ers=andmcorpdrateifarm;*

© - Ultimately, the research effort:-would be meaningful and effective _
through better technology transfer and bridge. the wide productivity gap = -
between ‘experiment station and farmers fields. "Technology dissemination

is carried out by efficient BAEX and’ BPI personnels and other private

sectors Tike the bankers whose function are alike.
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_ BAEx is respons:b]e for the 1mprovement of rural 11fe through -
strengthen1ng of agricultural extension and dissemination of useful and -
practical information on. agr1cu1ture, 5011 conservation, Tivestock, home
‘economics and vural 1ife through field demonstrations,: 1ectures, and
‘other means of imparting information.. This extension work-ds completed
by BRI ‘on g1v1ng know1edge on p]ant care, 1nsects and d1seaoe contro? wo
and others _ _ R _ SR o

R In ten munwcxpa]1t1es cover1ng the. irri, at1on deve1o ment area, -
seven {7) Irrigators! Service Associations (ISAs). undertaEe the seed :
‘product1on project .(total area: -2.75 ha) which serves also. as.well for
- the demonstration farm accord1ng to the FSDC's (Farm Systems Developrent.
Corporation) development scheme. Under the Masagana 99 program; there
exist 85 product10n techn1c1ans or extension workers (see Table 2.19)

'2 8 5 ‘Farmer's Organ1zat1on

In the nat1ona1 deveiopment scheme the government has been stepp1ng

: up efforts to. organize farmers into cooperat1ves or assoc1at1ons As a

_ esu]t, some: kind of farmér's organ1zat1on was established in a1most every
'prov1nce munlc1pa11ty and barangay in the country o

In. ten mun]Cipa11t1es cover1nq the 1rr1gat1on deve1opment area,_
there ex1st the f0110w1ng Ffarmer's organizations: _

~ Communa1 Irr1gat1on Assoc1at1on (CIA)

- ”Group of farmers based on communlty systems The main ¢bjective
Cis . to erect some- kind of temporary structure. to divert water from
. a river or stream adjacent to their land. The: 1rr1gat10n systems
-‘are owned operated and ma1nta1ned by the1r own funds :

. No ‘of. Un1ts 5‘25 S
- No of_membert 45815

- Agrar1an Reform Benef101ar1es Assoc1at1on (ARBA)

; Homogenous organ12at1on of agrar1an reform benef1C1ar1es In
order to-achieve total deve]opment of its members. ARBA 1ntends

to provide socio- po11t1ca1 support to ‘all components of the
- agrarian-reform program. The close 11nkage wath the M1nlstry of
"Agrar1an Reform'is estab11shed

- Mo, of Units: 64
- No. of member:” 2,279
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- Irr1gation Serv1ce Assoc1at1on (ISA)

Farm based organ1zat10n set up for the operat1on of sma]l sca1e

- (1,000 :ha and below) pump irrigation system. The: program aims to
provide production, processing and marketing assistance. The -
Farm Systems Development Corporation (FSDC) takes the responsibil-:
1ty of 1ts 1nst1tut1ona11zat1on o

“No. of Units: 13
No of member. 21,382

—.Compact Farm

Vo]untary group1ngs of small 1nd1v1dual]y cultlvated farms A
~compact: farm normally consists of from 30-50 ha. This is under
- the agenqy of the Masagana 99 product1on program. A compact firm's
: ro]e 1n the marketing of r1ce s similar to that of an-AMC .

- No. of Un1ts 34
No of_member 3, 602

—-Corporate farm:

Managed by pr1vate COPpOPatTOHS hav1ng & minimum of 560 emp]oyees
The main objective is the provision-for the cereal needs of the

- companies employees. The overall supervision of the program is
handled by the NFA L L . '

- No. of Un1ts: 3 EE _ o :
+ No. of member: 6,050.(t0tal_N0. of employees).

_ e:Aréa ﬁarkétiﬁg'Cooperative (AMCY°

Group of farmers res1d1ng in. prox1m1ty with each other w1th1n a

geographic unit {barangay) organized by the local. government as

a cooperative-association to attaih market1ng and. product1on

effTC1ency At present, the AMC plays a.major role:in- serving

as an agent through which farm product is: bought by the NFA at
__the set support pr1ce ,

+ -No. of Un1t g _ . o ;
+No.. of member, .No available -data -

' f=K13usang ng Bayan

=.?Group of econom1ca11y v1ab1e Samahan Nayon pool1ng the1r resouirces
- together to organize ‘the AMC. Th1s organization aims to obtain
financing ‘assistance for the purpose of agricultural supplies
and inputs through the channel fiom the Cooperative Developing
~Loan Fund -(CDLF), the Cooperative Marketing . System of the
[Ph111pp1nes (CMSP) the AMC ‘to Samahang Nayon. :
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. No.of Units: 8 .0
. No, of member: No available data

= Samahang Nayon

,Farmer S organazacton the most 1mportant 1n terms of geograph1ca]
' coverage and size of. membersh1p Composed pr1mar11y of some 25:
to 200 farmers and other rural workers. Being a barrio-based
' organ1zat10n, its specifically aims to educate the tenant- farmers
c.oon sav1ng and d1fferent aspects of’ organ1zatton :

No. of Un1ts 139 :
No of member 10 169

_ The K11usang Kabuhayan at Kaun]aran (K K. K. ) or natxona] 11ve11hood
?program was lately adopted as a current priority- ‘program. “To set this
program in motion ‘the nat1ona1 government allocated PT- btltaon ‘The
nat1on—w1de movement ‘aims to ach1eve the fo]1ow1ngs N L

(])- To promote att1tudes 1n the commun1t1es, espec1a?1y n the
countryside; . :

(2) To -encourage people to use the1r ]oca] resources effect1ve]y
e _for 11ve11hood act1v1t1es, L

- {3) 'To promote the estab]1shment of v1ab1e Ioca] product1ve
enterpr1ses in every town,--

(4) To mob1112e exxst1ng f1nanc1a1 program

These farmers " organ1zat¢ons do not compete hor- contend ‘each other,
~ even though they seem to have similar: 1eg1t1mate obgecttves in’ the same
“area.  Theiyp orqan1zat10ns are vertically set up with a v1ew to answer

;  t0 needs of the farmers 1n var1ous typee and 1eve1s

However, many 1nconven1ences and problems expertenced by farmers
are: po1nted out. At first; most programs lack an integrated: approach in
transferring modern techno]ogy as well as extending’ financial ‘assistance
to the farmers. Traditional: bank1ng system.and credit sources are easily
available from government ‘banks with extensive branch networks, rural
banks and private development banks, while technology transfers are
_separatediv carried. out by government and pr1Vate research tnstttuttons

Second]y, farmers are perxodtcally faced to. extreme natura1 calami-
ties, usually beyond ‘their means of control: i.e. ‘typhoon, floods, pro-
longed drought and heavy 1nfestattons of ratsy pests and diseases. In
the Phase XV of. Masagana 99, total area affectod by. typhoons. was 11,952
~ha and’ around 8,264 ha was. comp}etely damaged. Th1rd]y, farmers comp1a1n
of the weak farmers .organization whereby they have sesious operational
and financial troubles. At a1l events, farmers want to be delivered on
schedule the agricultural: inputs (seeéds” and fert111zers), crude 01] for
the irrigation pumps (or irrigation water), etc. -
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Furthermore, 1t is noticed that the terms of ]oan are too severe for
~them to riepay. This is the reason why the farmers don't wWant to avail.of
the Toan mainly due to the short term:of repayment which is for one,
cropping season only.. This default can be seen in the results of-the
Masagana 99. . The number of farmers with'credit is only 1,324 aga1nst

21,889 Farmers without credit or 5.7% of the total part1o1pants in
Masagana 99, Phase XV. (see Tab1e 2. 20) _

‘ The p?oblems or constra1nts that farmer 5 organ1zatton encountered
for rice productton cou]d be eummar1zed as fo]]ows

(1) Natura1 ca]am1t1es

i

Bad weather cond1t1ons (drought f]oods, etc y

Typhoon
Rat’ 1nfestat1on
Inc1dence of pests and d1seases

L

(2)- Orqan1zatlona1 and personnel consta1nts

- Weak farmers assoc1at1on, cooperat1ve act1v1ty and
development S :

' t'nzLack of tra1ned menbers

(3) FTndﬂC]&] and phys1caT constra1nts

1.

TTght credit ]1m1tat1ons of f1nanc1a] 1nst1tut10ns
- Lack. of funds to pursue the plans and programs
Lack’ of funds for tra1n1nq and logistic support
Inadequate 1rr1gat1on and dra1nage fac111t1es

1

Poor cond1t10ns of market roads _
Inadequate rice. driers dur1ng wet season harvest

1

1

2.9 Process1nq and Storaqe Fac111t1es"

L The number and capac1ty of r1ce m111s and warehouses in-the. 1rr1~
gation” development area: are shown in Tabtes 2.21, 2.22 and 2.23. The
total number of rice mills" amounts to 107. The m1111ng capac1ty is
est1mated at ;about ‘460 tons _per day of which valde would be ‘sufficient
‘at present’ output. However present processing facilities except the
one owned by the NFA are so old that the NFA has encouraged to upgrade
these facilities. The total number of warehouses is 64. The total
capacity is around 50 ,000 tons which wou]d be suff1c7ent at present
output _
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2 10 Marketmg and Pmces :

2 10 ] Market1ng of Agr1cu1tura1 Output and Inputs

Ty

Market1ng Structure of R1ce

" There ex1st ‘three k1nds of market1ng channe?s for rice d1str1but1on
...from farmers to consumers. -(see Fig. 2.9) The one is the channe]

from the National Food Authority (NFA), the government agency charged
primarily withiprice and supply. stab111zat1on and the overall
marketing phase of cerea] industry, . The NFA procures paddy or rice

- from farmer~producers in. quantities at governfient support price

(see Table 2. 24) through the following several systems.

1. D1rect Procurement - Procurement transact1on between the NFA

procurement teams and the farmer se11ers w1thout 1ntermed1ar1es
or mldd]emen : :

2. Procurement through Quedan F1nanc1ng Program - The farmer simply

deposits his harvest to a-bonded warehouse and ‘in turn.issued
a negotiable receipt called "quedan® as proof of. absolute
ownership .of 'the goods which can:be pledged by cereal trading
for commodity loans with the authorized lending banks. The
deposited goods can be sold to another party by mere transfer

" of possess10n of ‘the guedan’ w1th the need of w1thdraw1ng the
items. . :

3. _Procurement.through‘Paymehtein-kind=— The:NFA;has entered into
agreement. with the various financial institutions and other
‘government. agencies that lend out financial and material help .
to farmers whereby the farmers deliver their produce to NFA
as their payment in-kind for the loans with respective agencies.
This scheme is designed to ensure loan repayments under the
Masagana programs, and at the same .time develop an efficient
marketing system that enables the farmer- borrowers to 'dispose
their farm produce at favorable pr1ces

“Rice procured by NFA is delivered to consumers through 1ts own

. selling agencies (Kad1wa Centers)

f The NFA 15 the so]e authorized exportang agent The main determ1nant
of export volume is the available in-country surp1us after reserv1ng

. a-quantity equivalent to 90-day buffer stock ‘level. - The volume

comes from existing NFA lnventory as well as those purchased from

B ::the pr1vate sector.

. The second one is theﬂohapnel thrdughgfarmer s cooperetrve Area

Marketing Coo erative (AMG) and Farm. Cooperative Marketing Assoc1-

~ation (FACOMA etc. These organizations are composed-of- sma]I
. farmers. . The. farmers deliver to the AMC or FACOMA ‘which:in turn
‘sells to its supermarkets or: Kadiwa Centers (stores selling essential

food items at much Tower prices than the ord1nary outiets) or direct
to consumers. : R
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"-The:t ird one- 15 the commerc1a1 channe}l through mtdd]emen( Logcal .

(z)__

~assem

ers, millers, warehousemen, wholesalers, viajeros mérchant-
truckers), reta11ers In- the . 1rrlgat1on deve]opment area, there
exist about 400 rice wholesalers and retailers (see Table 2.25).

To sum-upy rice distribution in Philippines 1eads through’ the

general levels of markets: (1) local asseibly market, (2) regional
~assembly or transit market (3) term1na1 market_(Man1]a) and.

(4) export market
About 10 to 15% of tota1 market rice is through the channe] of the

- NFA and the rema1nder through commerc1a1 and other organ12at10ns

Balance of Supply and Demand of'Rice o

' For the rough estimation of marketab]e surp]us of rice in Pampanga

province; ba]ance 'of demand and supply of rice is examined from

1970 to 1979 on the bas1s of f0110w1ng assumption.

'1);;waste and seed requ1rement are taken as 10% of -total production

-of paddy,

_2)‘.M11]3ng recovery rate from paddy to rice 1s 1 0 63

3) :Annuai per cap1ta consumptlon of ‘rice is 120 kg tak1ng into
consideration of-results of farm economic. surveyll.and food
consumption patterns survey

The resu]ts are’shdwh in Table 3.3.10 in Appendix I. Pampanga :
province is the middle producer with 146,000 tons of paddy in 1979,
but classified as a deficit province WJth its popu]at1on of :1,150,000.
The shortage of ‘rice reaches about 50,000 tons on average from 1977

o 1979, . This shortage of rice is made up ‘with: the supply mainly
from Nueva Ecija province: wh1ch produces, around 50% of total paddy
production in the Region I1I. The marketable surplus of rice in

the Region 11T except Zambales province are estimated at ‘about 60 060

to 130,000 fons.. It is considered that most of these marketable .

surp1us of rice has been inflowed intc Metro Manila through ‘the
said channels: NFA (Government), Farmer's quperat1ves and

_Commerc1a1

Table 3.3.11 in Appendix I shows the amount ‘of rice inflows into the

- NFA, Metro Manila.. The total amount in 1979 is about 90,000 tons of

wh1ch about 1.22% or 1,100 tons. is der1ved from Pampanga: prov1nce

About 150 kg of annua] per: cap1ta consumpt1on 1s obta1ned from

‘questionnaire survey for about 100 farmers.

Food consumpt1on patterns by’ staff of spec1a] study and d1v1s1on 5
and the NFA, March 1980 : Co .
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Suppos1ng that the NFA treats the ruce of . 15% of tota! marketed rice
in Metro Manila,:total marketed inflow: 1nto ‘Manila-is estimated at
about 600,000 tons through ali‘channéls. "On the other hand, the
-amount from Pampanga provznce is: estxmated at Ty 320 tons of r1ce

CIn the 1rr1gat1on deveiopment area, the paddy product1on is est1mated
. at-about 30,500 tons {19,200 tons in rice): which represent about -
20%. of 'the tota] rice production in Pampanga province. : From the
_popu1at10n (104,700) in 1980, the marketable surplus. of rice in the
_ 1rr1gat1on deve1opment aréa is ‘estimated.at 6,600 tons:. - This surplus
~is considered to inflow: into ‘the area around the 1rr1gat1on deveIOp—
’ment area as we]l as Metro Man11a :

(3) :D1str1but1on af Agr1cu]tura1 Inputs

- “Some 1 300 tons ‘of. paddy seed are’ used in the 1rr1gat1on deve]opment
“area. . These “amounts of seeds are obtained by retention from the

~farmer's production. In addition, the rice farmers get the registered

- -and/or’ cert1f1ed seéed” from-seed" growers under control of ‘the Bureau

. of Plant Tndustry, but. Tess than seven (7) percent of: total rice

~ seeds planted- are. cartified. 'Non-certified seeds make. rice .plants
lodge ‘as a: result of 1mproper fertilizer absorpt1on . The number of
seed growers is 13 :in the irrigation development area. Fertilizers
and agricultural chemicals are, d1str1buted to the farmers by 23
'dealers (see Tab1e5 2.26 and 2.27).

2.10.2 Praces of Agrxcultura] Output and Inputs :

S For the econom1c evaluation the est1mat1on of economac pr1ces for
rice and fert111zer is.examined on the basis of the. information obtained

_ from the governmenta1 agenc1es and the some pub11cat1onsllae The econom1c
farm gate priCES are as fo]}ows L oo ‘

Economic Farm-Gate PriCe"

Fert111zer

Year - Paddy

i —
SN 15 B (71 (?/kg) —PIReY
1980 . 1,490 0 52 - 5.6 . 2.9
1985 1,870 6.2 . 7400 3.

' - The. econom1c and f1nanc1a1 pr1ces for r1ce and fert111zers are shown
in fab]es 2. 28 and 2.29. : :

[1;. Prlce Prospects for MaJor Primary Commod1t1es prepared by the
World. Bank and- Philippines’ Est1mates of. Shadow Prices and
~Country Parameters prepared by the World Bank. '
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2,11[=Féfﬁer13 Ecdmgﬁg_ _'

2.11.1 Farm Economic Survey ~

~“Inorder to grasp economic ‘activities of farmer in the irrigation

development area, farm -economic sﬁrVey‘was'Carried_outZfor sample farm

households selected by random sampling method.

_ ‘PrOCédufe bf survey and analysis is as shown on Fig. 2.10. Sample
© size for the survey was decided by following expression: -

where, ' h: .Samp]e:éiZe
| o alpha risk (0.1)
Za: normal deviate (1.645)

£: ekrorirate-(o.])-=~ - _  SRNEERTIE
&/X: coefficient of variation (0.60)/%

: AcCording.to.the_abovefcaTcuTatioh,'1]4’samp}es are considered to
be enough'butithe-survey:was conServative]y‘made on 140 samples.

Sufﬁé& items and reéu]ts.éf farm economic survey-ére as showh.in
Table :2.30 to 2.33. : S aoE e

2.11.2 Farmer's'Etdnomy

_--Bésed;on thé=5urVey résu?ts;‘ana?yéis-offfa?m'ééonomyifor typical

farmer is made for lessees having typical farm size of 1.5 ha.
“According to the land use categories, typical farmer is categorized
further into three types: single cropping of rice.per annum under
rainfed:condition, single cropping. or rice pér annum under irrigated
condition and double cropping or rice. per anhnum under:irrigated condi-
tion. . Farm-budgets for ‘three types are prepared as shown in Table 2.34
"~ and summarized below. . o o : o :

/1: For- coéfficient 6f1§arfatfdn:in'the.frrﬁgdtioh,déverpméntfarea,

‘nho data are available. It was assumed at 0.6 conservatively. .
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- (Unit P1,000)
BRI 'S1ng1e Crop S1ng1e Crop Double Crop
Item of Paddy: :of Paddy - of Paddy.

' - (Rainfed) (Irr1qated). {Irrigated)

1) Gross fncome - 13.8 144 . 186

- Farm income . 4.8 . .55  10.5

.= Off- farm income = . 9.0 - 8.9 - 84
II)':Gross Outgo | . jgigis- 14.4 18.6
- Production cost 3.4 4.0° 8.2

- Living expenses 10.4 10.4 10.4

IT1I)  Net Reserve (I-1I) 0 0 0

L1v1ng expense of typical farmer hav1ng family size of 7.1 persons
is estimated at about P10,400 per household on the basis of .the results
of ana1y51s for. 11v1ng expense per a. person by farm s1ze category as
shown 1n Fig. 2. 11 ‘ :

L The study on farm budget makes it clear that economy for the typ1ca1
farmers in.the irrigation development area remains on the subsistence
level. The characteristics on the farm economy are summarlzed as follows:

'i) About ha]f of “the gross 1ncome 15 der1ved from off farm
“incomes cons1st1ng of wage earning from farm work and non-
farm work and remittance from their fam11y working at Metro
' Mana]a or abroad

i1) More ‘than 80% of the gross farm 1ncome is derived from paddy

_product1on Farm income :from- d1vers1f1ed crop product1on and
;an1ma1 husbandry are very 11m1ted

_iii)‘ In sp1te of suff1c1ent fam11y Iabor farm1ng such as trans—-
- planting, harvesting and threshing, which requires-much labor
- requirement, has, been trad1t1ona11y ‘carried out by. hired
labors. This: fact reflects 1ncreas1ng production cost. con
Production cost of paddy occupies about 80% of the gross farm -
1nc0me _

iv) From the standpo1nt of product1v1t1es of 1abor and land, such
productivities of the farmers in the proje E_area dre 1ow,
- indicating P15 per[l.Family Tabor and P8232_.per ha,
- reSpect1ve1y : T ;

Zl; Product1v1ty of Tabor on an average of 3 typicai farmers
= Net farm income ‘except 31vest0ck/1nput of fam11y Iabor
= P1.; 234/80 man- days f P15/man-day

[20 Product1v1ty of Iand on an average of 3 typ1ca1 farmers
P1,234/1.5 = P823
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2.12 Farmer S Intent1on L

_ In order to c1ar1fy farmer® s 1ntent10ns for 1mprovement of present
farm management, survey was carried out for 140 farmers. The ranking on -
the foilowxng seven 1tems was g1Ven from 1st to 7th by each farmer through

the survey.
."Td”acqu1re 1rr1gat10n water _“
;bedra1n excess water,
"Toﬁprevent pests and d1seases
.'_T0'1ntroduce mechan1zat1on far deduct1ng farm 1abor
To get high yielding variety ' '
. To get_proper fertilizer in voldme_and_at’thg right_t$me B
. To‘improve'farm.roéd'for'trahsportation.of=férm products _:

£ -h D o OO o

The summary of results is shown in Table 2.35, which indicates that:
about 90% of. farmers in ithe irrigation development area. put stress on
“acquiring: irrigation water, fo]]owed by prevent1on from pests and’ d1seases
and dra1n out of excess water IR R

In addat%on farmer s 1ntent1on survey on - doub]e cropp1ng of rice and
1rr1gat10n fee was done.. Supposed that irrigation water becomes ava11ab1e
for both wet and dry seasons and drainage. conditions also become well in.
wet season after 1mp]ementat10n of the pr03ect the f0110w1ng quest10n
was. made for the said farmers. :

1. 'Do you pay 61_.cavans of paddy equxvalent per ha as 1rr1qat10n
- fee for each - season7 o : :

é;-'Do you carrj out doub]e cropp1ng of paddy per year? o
As a\resu]t, 0Ver 95@ of.farmers answered _yes".'_‘

It is conc]uded from the resu]ts that double . cropp1ng of rlce per
annum under year round irrigation would be eas1]y introduced in the
1rrigation deve]opment : S :

/1: Present 1rrigat1on fee per ha preva111ng in: the Natzona] Irr1gat1on
Systems that is 2 cavans in wet season paddy and 3 cavans in dry
season paddy, is. equ1va1ent 5 to 6% of unit yield in the project
area. S1x cavans. is about 5-6% of target unit yield in th1s project.
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GHAPTER 3 AGRICULTURAL DEVELOPMENT PLAN

Genera]

Bas1c Concept for Development

The bas1c concept for agr1cu1ture and 1rr1gat1on deve1opment in

; the dirriqgation development area is set to increase rice production by
o increase of unit: y1e}ds of paddy and expans1on of 1rr1gated Tand as
following veasons. _ _

(1)

R1ce Market1nq 1n Metro ManT!a

As. studted in sect1on 3. 3 6 Appendax I, Reg1on'III except Zambales
‘province is one of the rice supply bases to Metro Manila supplying
—about’ 257 of the total ‘consumption of ¥ice in'Metro Manila at

"~present The. populat10n of Metro Manila will increase with: high:

‘growth rate year. by year and the demand of rice in-Metro Manila

o will subsequently increase. This fact indicates-that Reg1on TIT

except. Zambales will be expected to keep the role of rice supply
-center to Metro:-Manila for the projected -future. Demand of rice in

- Metro Manila in-the target year of 2000 is estimated 1,140,000 tons.

'JSupposed that -the share of rice ‘supply from. provinces to the'
- total demand of Metro Manila is/kept to be about 25% as: present,

amounts ‘of .rice to be supplied by region I11 except Zambales will -
account for 285,000 tons of rice in the target year. On the ‘other

=" hand, marketab]e ‘rice produced in the Region 111 except. Zambales:

(2)

province is ‘estimated at about 112,400 tons 4n the target year.

The difference between supply and demand in rice reaches 172,600

tons of which value ‘indicates that the incremental vice product1on

made by new. 1rr1gaf1on progects will be able to find out in the
market .of Metro Manila. The irrigation deve1opment area will be
expected to p]ay an 1mportant ro]e 1n supp1y of rice to Metro

Man11a

Farmer S Economy

In view of farmer 5 economy, the farmers in the 1rr1gat1on area

‘get their incomes from farming activities, ma1n1y from: rice

cultivation. Farm income, however, is ]ow due to Tow product1on
and net reserves for-the farmers are negligible small: The .
farmers in the area are familiar . with paddy’. cu]tzvatlon and

~have superior ability for irrigation farming. -Farmer's interview

survey . indicates.that they have strong 1ntent10n to produce

- paddy: whenever prov1s10n of ava11ab1e 1rr1gat10n water: were

'perm1tted
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(3) Price of Rice-_g'f

- The ceiling price and floor price of rice are set by the Government

.-and the price of rice is. stabilized by the National Food Authority.
[t-is expected that 'stabilization of price will be continued in the

- future. On the contrary, price of common: crops: other’ than riceis
not stabilized. The farmer's interview survey indicates that most
of individual farmers do not want to cultivate other common crops
if irrigation water is available. ‘Further, rice is the one of the
highest crops. in profitability. - - '

(4) Increase of Employment Opportunity -

Abou£_70%'of the toté]ﬂ]abor'force from farmers :and landless workers
~is estimated to be.in unemployment in the irrigation development -
area. Introduction of intensive irrigation farming will be expected

to reduce unemployment of the said people.

3.1.2 - Strateqy for Dé9e1opment

For the purpose of 1ncreaséiof'rice'produétion, stfategy'fok égri—
culture and irrigation development are formulated as follows: :
- To introduce improved irrigation- farming prabfice_ _
' r:Toipﬁovide irrigation facilities supplying perennial irrigation
water : ' '
;‘~-Tb provide dtaihagegfaci1ities

3.2 Proposed Land Use

3The irk1gati0n hroject,jDiversioh-Dam:Scﬁeme ok_Pump}Séheme, will
provide bases to increase unit yield of paddy and rice production
through the - implementation of irrigation and drainage fagilities.

- After the implementation of the project, present land use conditions
will considerably change. - Two" thousands-(2,000) ha of rainfed: paddy
field, one hundred (100) ha of grassland-and eight hundreds: (800) ha of .
swampy .area will convert into the irrigated paddy field. Eight thousand
and ‘one hundred: (8,100) ha of existing irrigated land including Octobarial
paddy area will be completely or mostly irrigated in both wet and dry
seasons. ' Four hUndreds;(400{_ha'con513tinguof rainfed and jrrigated
paddy field, however, still remain as what it:is.  One thousand (1,000)
ha of paddy field and one hundred (100} ha of swarpy area will convert
- to the Tand for the right of way for newly installed irrigation and
drainage facilities.  The land use at present and future with project
conditions is shown in the following Tables. ' S _
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"irn;_daddy;f{eldd?f

:Ra1nfed paddy
df1e]d PR

Grassland

:Swdﬁpy'arean"

V113age/R0ad/
R1vers/0thers

E Present Fond1t1on ‘

Area (ha} -

Future PrOJect Cond1t1on
_ Area

(ha)

2,300 . -
9,200

100
000

1,500

:irr paddy ﬁem/1

ey
R1ght of wayfe

' fIrr. paddy f1§]d[h- : Z,
"~ Right' of way ‘
Rainfed - areal

Irr paddy F}eld/] _ 8
Right of’ Vay
Irr

1and__

paddy f}51d

-:.V11ia9e/Road/R1vers/ 1,
- Others. - : :

000

200
100

100
800

1300
100"

800

100

500

Total e

14,000 .

14

.000

Thé*sdmmaryrof Tdnd_usé;ihlfdturédﬁrojecf_Conditi0n=isjaélf6110ws:

'Land:U§e:Ca?egory":

- Area’

(Ha)

3 3)-'V111age,

1);‘Paddy f1e?d

- Irragated Tand under the project . - R N
- Ex1st1ng 1rr1gat1on area and ra1nfed anmea/3

2). RTght of way.

11,400

,000
- 400

1,100

rodd,drideks.éndfbtﬁérs:. e _.Id- : 1;500-

Total .

000

The. ra1nfed and 1rr1gated 1andb wh1ch are not covered in the |

proaect

':'Irrwgated Iand under the proaect

The: r1ght of way for the Tand where new 1rr1gat10n fac111t1es
}are 1nstai]ed ' _
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3.3 Proposed Cropp1ng Pattern and Farm1nq Pract1ces
3.3.1' Genera] '

As ment1oned in sect1on 2 6 1 the countermeasures to the. present
constraints for increase of paddy y1e1d 1n the irrigation deve]opment
area are cons1dered as fo]]ows, o :

4-To supp1y SUff?CIEﬂt 1rr1gat1on water on t1me in accordance W1th '
the water requ1rement for grow1ng stage of paddy :

' _'To drain excess water
- T0'prevent'damages eaused by 1nseets and'diseases .
Q‘Te:ﬁnerease the'éppTicetien émoent.ef3h1trogeﬁbUSf?ersiTizers
- To.timely supply n1trogenous fert111zer by sp11t app11cat1on |
method s _
- To. prov1de sunny weather for r1penn1ng per1od of r1ce p1ant

Tak1ng into consideration of the above countermeasures, the pro~
posed cropping pattern and farm1ng pract1ces are stud1ed 1n ‘the 1rr1ga—
tion developient area. : :

3 3. 2 Proposed Cropp1nq Pattern

The bas1c concept for agr1cu1tura1 deve]opment for the 1rr19at1on
development area is to .increase rice production. It is- proposed that -
double cropping of paddy per annum will be: pract1ced under proper. -
1rr1gat10n and dra1nage facilities. The:.proposed cropping calendar -
~is framed as shown in Fig. 3:i1, tak1ng into consideration the: f0110w1ng
conditions: c]1mate,'1rr1gat1on water supp?y, agr0n0m1c character1st1cs, etc.

The climatic cond1t1on of the 1rr1gat1on development area is

- favourable for paddy cultivation in view of high temperature, h1gh :
relative humidity and sufficient sunshine hours. Since there is no.
-11m1t1ng or adverse factor. for germ1nat10n of- seed and reduction divi-
sion of paddy because of low-or high teniperature throughout the year,‘
seeding of paddy .can be pract1sed at any time. However, setting of
harvested: period i5s considered so as"to.exclude the period with

high rainfall 1ntens1ty and Ionq rainy days for the smooth. operataon _
of harvest. and processing. P]antphys1010g10a11y1nm0rtant ‘factar for .
‘attaining h1gh y1e1d of paddy is how to increase the: photosynthet1c '
efficiency of the rice plant.: Critical growth periods. in.terms of
sunlight requirement are about 15 days just before head1ng and about

25 days ‘just after heading. The framework of ‘cropping calendar shouid
be designed-so as to get sunny weather. dur1ng these periods 'as: much ‘as
possible. Furthermore special attention was paid on ‘expansion of -
~irrigable area as much as possible, tak1ng into consideration the balance
of consumptive use of rice plant and effect1ve rainfall and river d'isw K
charge ava11ab1e for 1rr1gat1on vater. : .
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Annual cropp1nq areds of the Diversxon Dam Scheme and the Pump
Scheme’ are. determwned as fo?]ows

D1vers1on Dam ”:pumb:Scheme

_ Scheme-

1) Cropging Area (a) _ 22;000h" @: z r;18,76bif
©1) paddy- - - ¢ 22,0000 . . 18,300

- wet season’ - . (11,000)  (11,000)

- dry season’ .~ (11,000) . ( 7,300)

2) DiVersiFied.crop SRS U R 110

1) Farm Area (ha) L _. o _:”}]QOOO S 11,000

CIII) Mu]t1-cropp1ng Index (I/il)_ . 2;9; g

: } The mu1t1 cropp1nq 1ndex is estimated at 2.0 for the D1vers1on Dam
Scheme and 1 7 for the Pump Scheme _ _

' 3 3. 3 Proposed Farm1ng Pract1ce :

: Proper farming: practxces is the most essent1a1 factor for rea11z1ng
“full exploitation of the agricultural potentiality in the area. .For:
- the purpose high y1e1d1ng and/or improved varieties 'will be 1ntroduced
Proper-amount of fertilizer and chemicals will be applied through . proper
- farming: pract1ces with project condition. .It'is, however, expected that
- there willibe no substantial changes in ‘Fairming practices and: farm input
- for future vithout: progect conditions. The:farm inputs and design criteria
o foy. 1rr1gat1on farm1ng ih w1th progect cond1t1on are shown in the fo11ow~
- ing tab]e SERPY e

Des1gn Cr1ter1a of Proposed Farm1ng
Practaces for Paddy w1th Progect

Var1et1es R '.g~ : af IR series’

Y R e R

Grow1no per10d A t130 deys f.

'Amount of seed ; h 60 ko

'Nursery per1od :1 ,.;-eJ5 - 20 days : g
N Area of nursery fed:';”3.‘;1/20 - 1/25 of paddy f1e1d o
;¢=Land preparat1on C o One time of p?ough1ng, and three t1mes

c'of ha110w1n0 1eve11ng
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7. _Piantihﬁ}ﬁéfhéq i : Transplant1ng
8. - P1ént1ng déﬁsiﬁy . 30 cm X 15 cm, 3 seed11ngs per hill

9.”_P1ant1ng depth s . 'N1th1n 3, cm from the surface

10. Fert111zatwon S ' :
: _Nur§ery‘bed 2 kg of N/ha :
' paddy field . - 68 kg of N/ha and 20 kg of P/ha

for wet season paddy

St 88 kg of N/ha and 20 kg of P/ha
for dry season paddy

Time in paddy field c _
jA]? p ‘ ' Bas1c dress1ng

o 35% of N o Bas1c dress1nq at transp]ant1ng time
o ‘25% of N .- Ce T First top dre551ng at two weeks after'
T - _transplanting time Sl e

40% of N - - .. 2nd top dressing in the 1ate per1od :

Sl e e . of young panicle format1on stage '
11, Application of chemicals 2 f/ha o
12. Weeding - Two ' times about 25th and SGth day

: Labour, an1ma1 power and mechan1ca1 power requ1rements w1th and
without project are estimated as shown in Table 3.1 and 3.2, Out of
total labour reguirements of 125 man-days per ha with project for:
paddy cult:vat1on, about 50% or 63 man- days will be OCCUp1ed by hxred
Tabour. P : :

Based on “the: proposed croppang pattern, farm1ng pract1ces and labor
requirement per ha of each crop, wonthly labor requirement with project
condition is estimated in the entire irrigation development area: as.
shown: in Table 3.3. . The peak of labor requirement is estimated at. :
358000 ‘man-days in June,.338 OUO man-days. in October:and 376, OOO man-_,
days in November for the D1vers1on Dam Scheme and 337,000 man- days qn
November for ‘the Pump Scheme. On the other hand, 1ab0r force. available
in the' 1rrtgat1on deve10pment area is estimated at 336,000 man- days/monthj
as shown in.Table 2.3, "As’a- résult, shortage of labor force gceurs.
2,000 man-days to- 40, 000 man- days for the Diversion Dam Scheme and 1, 000
man- days for the. Pump Scheme. 'This shortage of -labor force would be
supp]emﬂnted by landless. workers around the 1rr1gat10n deve1opment area
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3.4 Anticipated Yield and Production
3.4.1 Anticipated Yield

Unit yields of farm crops. are est1mated both for future w1thout
and w1th project cond1t10ns . .

Unit yield of farm crops w1thout proaect condition is- estimated on
the basis of past trend of unit yield presented in Appendix I.- It is
expected in ‘future without project that yield of paddy will increase
0.2 ton per ha more than present unit yield. As.for the yield of B
diversified crop, the trend shows decreasing or no tendency According-
1y, unit yxe]d of diversified crop w1thout project is set as same value
of present unit yield.

Unit y1e1d of farm crops in future with proaect condition is esti-
“mated on the basis of the results of yield survey on well irrigated
paddy field in.and around the irrigation development area, the experi-
mental data of the Maligaya Rice Research and Training Center and the
International Rice Research Institute and the past data of Masagana-99
prograim. _

_ The exnected un1t y1e1d of crops in w1thout and with pFOJeCt con- -
ditions is estimated as fo]lows

Without - - With

Project Project
: Irrigated-Peddy- _ :
- MWet season (t/ha) 2.3 4.5
- Dry season { " ) : 2.62 . - 5.0
Rainfed Paddy (") o 2.07 -
~ Diversified Crop ( " ) 0.40 . 0.40

For the ach1evement of the ant1c1pated yield, 0pt1mun apn]1cat1on
of farm inputs will be requ1red together with effective water management.

_ The y1e]d will 1ncredse gradua]1y from the present 1eve1 and reach
“the target ‘yield in the 5th year after the completion of the 1rr1gat10n
-and. dra1nage fac111taes

3.8.2 ékdb“Prddhct%oh* | |
Totai product10n of .the farm crops is.estimated by -multiplying the

-ant1c1pated unit yield with the future cultivation area for’ both future
‘without and with project cond1t10n5
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Production of paddy “for: future with project cond1t1on is estimated
at 104,500 tons for the Diversion Dam- Scheme and 86 000 tons for the
Pump Scheme as shown in Tab]e 3. 4 : _ _

3.5 rMarketihq-of-R%ce'end Processing'endfwerehouse FaciTitfeé"'

A marketab1e rice in the 1rr1gat1on deve1opment area after the
implementation. of the irrigation project is- est1mated based on the .
f01low1ng assumot10ns _

a) Popu]at1on in the 1rr1qat10n deve]opment area will 1ncrease .
: at 2. 09% per annum.

b) Naste and seed requ1rement are taken as 10% of total production.
c) M1]T1ng recovery rate from paddy to. r1ce is 63%

d) Per capxta consumpt10n of rice is assumed at 120 kgs per annum
In. the target year of 2000 the marketable rice will be expected |

about 30,000 tons for the Pump Scheme and 40,000 tons for the Diversion
Dam Scheme as follows: i

Pump‘Seheme Diversion Dam

. . _ Scheme
Population in 2000 .. -~ 158,300 o 158,300°
Rice requirement in 2000 (ton) 19,000 © 19,000
Total production of paddy (ton) 86,000 - 104,500
Waste and seed requi rement (ton) 8,600 C 10,500
Total production of rice (ton) 48,800 59,200
Marketab"le rice (ton) s 40,200

o Aa for present process1ng and warehouse fac1]1t1es of rice, m11]1ng
~‘capacity of rice and warehouse capac1ty are estimated at 460 tons per

- day and 51,000 tons, respectzve1y Supposing -that- work1ng days for
~milling are 210 days ‘in the year, about 97,000 tons of rice can be mTIled
by the present milling facilities which 1nd1cates sufficient milling:
capacity: for rice product10n in.the future w1th project condition.

'Further warehouse capac1ty is also suff1c1ent for: the said rice productlon.
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