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ABSTRACT

Rice and corn are the main staple (oo in the Philippines. Around 55%
of total agricultuiy] land was planted to these wrops in 1984, Increase in rice
yields came from invredse in productivity but that in corn nitinly from eXpansinp
in nroduction yrea. Modern varieties, fertilizers and irrigation contributed to rice
preductivity iy irrigated areasy involvinp resousce-rich tarmers,

Tz povernmeny roal iy to achieve and nuintain x-'ll"-su“‘icicnvy in these
s ow resource-poar farmers

staple foods, The universal corcern and challenge ¢
can produce and carn more, Stnce the adverse Cavirenments inhubifed by re-
SOUree-poor farmers gre very diverg:, packages of 1 shnologies have to be tested
and tailored 1o specific Jocations, Sail fertility sutveys of rice and corr regions
by the Burean of Soif Lave 1o pe completed 16 insure (e effectivity of NpPK
tertilizer fecommendations. Technolopy transter  methods mvolving greater
fumer pa tcipation i decision making should be cvauated and adgpicd o insure
their effective adoption hy Tesouree-poor tarmers, Rijce iid comn breeders are
developing varjeries With greater adaptability ¢, adverse nvironments, in addi.
ton 1o pest and disease resistance und mproved ergin milling and L qualities,
To turther encounage production, (he tarmers should be Provided Jowags ferg.
hzer and pesticide prices, adequate creap: o reasonable pngere rares md puaran-
teed tarm price tor hep rice and corn produce. The uwe of renewable produe-
tion inputs  and natural-resouree conservation  ypg management should  he
opturazed 10 insure 1hat rneeand corn farming systemy gre productive, protuable,
steble and sustaingbe,

Postharves apetations, barticularly the ¢ritgeg drying uperation, should
insure (he MALMCTINCe Of e Processee und nurrpneg Qualities of rice gnd corn,
Rumn;:, allatoyi sontamination sttckburning Gellowing)y cay e minimized
by immediate drving of the crops Farmery! Mt iy necded 1o insure that new
dryers tit thejr requirenent s Brecding 1oy aproved milling ani winge qualities
could also jnsure LOIseIVaton and drseptaldicy by consumers. Smylose conteng
or 18-227% seems o bu ohe preterred g for milled rice by Filipmaos, bt similar
studies on whijge Corn are scanty. Alchough technoiogy i available 1o improve the
processing qualitics of rjce and corn, there s 11 o price incentive, tor example,
for head rice, Production or erportquality rice should result in improved market
quality of milled rice fur local consumption,
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1686; Lantin and Octavio, 1986) (Table 2). White corn accounted for 80% of total
corn area and 7 % of total corn production in 1984 (Lantin and Octavio, 1986).
The rest was yellow corn. About 507 of the total corn supply was used as food and
38% tor feed.

Tuble 2. Comparative data on rice (FAQ, 1986) and corn (Lantin and Octavio, 1986) production
in the Philippines

Corn [ 1984)

Property Rice (1985)

White Total
Area (000 ha) 3,320 2.586 3,227
Production (000 1) 8,300 (rough) 2,480 3,310

Mean yield (t/ha) 2,50 (rough) 0.96 1.03

Increase in rice production has been mainly from increasing productivity
(FAO, 1986) (Table 3). Meun vields of palay doubled from as low as 1.3 t/ha
to 2.5 tiaas annual growth rate jumped from 0.5 in 1955-1965 to 3.7% in 1965-
1980. Changes 1o corn production. on the other hand, were raainly due to area

Tabl: 2 Rough rice production, production area and vield, Philippines, 1971-1985.
(Source: BATcon cited by Gongzales e al., 1985, FAQ, 1986)

Production Area Yield
Year 1100y (1076 ngy (t/ha)
1971 5.34 314 1.70
1972 5.10 3.26 1.57
1973 4.42 311 1.42
1974 5.56 3.41 1.63
1975 6.05 3.50 1.73
1976 6.16 3.56 1.73
1977 6.45 3.40 1.90
1978 6.89 3.51 1.97
1979 7.51 3.56 2.11
1980 7.85 3.64 2.16
1981 7.72 3.46 2.23
1982 8.11 3.43 2.36
1983 7.73 3.24 2.39
1984 7.84 3.14 2.50
1985 {8.30) (3.32) (2.50)

—
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expansion (Gonzales er al,, 1985). Corn yields improved from 0.8 to 1.0 t/ha from
1970 to 1984 corresponding to similar values for white corn and from 0.6-1.0 t/ha
to 1.0-1.3 t/ha for yellow corn (Lantin and Octavio, 1986) (Table 4). Importations
in 1985 were 500,000 t milled rice (FAQ, 1986) and 230.000 t corn (Pabuayon,
1986). Production data by region are presented in Appendix Table 1 for rice and
Appendix Table 2 tor corn,

Table 4. White and total corn production, total production area and mean yield, Philippines,
19711984 BA L con (T antin and Octavio, 1986)

Production Area

Year (10 0 (10 0 haj Yield (t/ha)

White Fotal White Total Whire Yellow

corn corn corn corn Total
1971 1.81 2.1 218 2.39 0.82 N as 0.84
1972 1.91 2.01 218 243 0.83 Ul 0.83
1973 .66 1.83 210 232 0.79 0y 0.79
1974 207 2.4 243 271 0.85 0.61 0.83
1975 2.2 247 2.67 295 .83 .94 0.84
1976 243 269 279 316 0.87 0.70 0.85
1977 245 MR 2 84 121 .86 .78 0.85
1978 237 275 271 R 0.87 .95 0.88
1979 270 3.07 276 123 0.97 080 0.95
1980 269 KR 272 316 0.99 0.92 0.98
1981 208 308 272 320 0.98 0 R4 0.96
1982 270 128 278 3.34 0.97 1.02 0.98
1983 250 3 258 314 .96 110 0.99
1984 4R 33 259 323 0.96 1.9 1.03

The rice milling rate of palay to milled rice used in the Philippines is 0.65,
allowing tor hull, bran and brokens. Similarly. the reported recovery of corn grits
is 05707 of whole com allowing for 20-257 germs, fine grits and bran. and
TO-FS77 wastare and Joss (81 ARCA, 1975,

Nutrtttonally, milled rice and corn prits and cormn meal have similar energy
value (1 NRE 19503 (Table 5) Yellow corn, however, is rich in f-carotene {provi-
tanin A) Comn tends to have higher protein content than milled tice, but lower
protem quahity both proteins are liminng m besine content, but rice protein has a
higher Tvame devel than comn protein (Roxas er al, 197, Graham er al,, 1980)
(Table 03 I addition, normal corn s also deficient i nyprophan. Another nutri-
tional detect of corn protem as its high leucine content, which aftects ioleucine
avatlabihty. Opaquee-2 or agh-lysine corn protem has higher Ivsine and tryptopian
contents and Tower leucine content than normal corn protein but no hetter quality
than rice protein (Table o).
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In growing rats, a brown-rice sample (8.5% protein) had higher digestible
energy, true protein digestibility, biological value and net protein utilization than
a whole corn sample (1144 protein) (bggum, 1979). They had similar levels of
utilizable protem, Studies with Peravian infants verified the rat data, indicating
that milled rice has hetter protein guality thaie normal corn and even opaque-2
corn (Machean erel, 1975 Graham eral, 195G) (Table 6). The higher fecal weight
of infants wien ted corn than with rvice refleets the poorer energy digestibility of
corn tebative e s shownin rats (87200 vs 96 3 ) (Bepam, 1979).

Assessment of the State of Technology for Rice and Corn in the Philippines

RICE

Fo ates nice ana comn have the most developed produoction technologies
amony the Philippine crops, Rice sesearchan the Philippines was started as early as
1909 with the areation of the Bureau of Agniculture (now Bureau of Plant Indus-
trv) and the College ot Agriceltire, University ot the Philippines. Rice research at
that fime was faamented and tocused more on varietud collection and testing of
both Tocal and mtroduced varietios,

UPLB staneed o comprehensive sesearcli program of 1956 tunded thiough
Repubho Act Noo 20800 Basic and applicd research en various aspects ot rice
production was started. Some of the research ontput of the program was used 1o
support the “Rice Crast Program™ i the carly 60's.

With the creation of IRREin 19648, a new hotizon in rice reseaich was evolved
(PCARRID, 19864). BFL and UPLBCA continued to pursue rice research emphasizing
vattetal improvement. Collaborative work between IRRI and national agencies in-
volved i rice improvement, patticelarly in the “Nuational Cooperative Rice Testing
Program™. wus established, From 1955-1980, 90 varicties were released for
commercial cultivation, Nine variceties were released in 1981-85: IR56, IRS8, IR60,
IR62, 1RO, TROS (waxy or glutinous), UPRi 4, BPI-Ril0 and BPI-Ri3 (glutinous).
Breeding efforts have emphasized disease and pest resistance and translucent en-
dasperm as a means to improve milling quality.

UPLB and IRRT now have basic information on the effectiveness of azolla,
Sesbania and bluc-green alyae as sources of nitrogen for rice production and on the
factors aftecting nitropen efficiency in lowland rice culture. However, fertilizer
reconunendations tor lowland rice production remain very general. The soil survey
and mapping in detailed fertility survey of rice lands by the Bureau of Soils have
slowly progressed. This survey coutd provide the basis for more soil-specific ferti-
lizer recommendations, which now need to be turther verified in spevitic locations.

Development ot early smaturing varieties at IRR1(00-100 days) allows the rice
crop in farnnng systems to avoid drought and provides more freedom in selecting
a more favorable growing period for nonrice crops that can be grown in rotation
with rice. Legumes are used extensively in farming systems. Cereal-legume, cereal-
fish, and cereal-meat diets have generally better amino acid balance and protein
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creasing cost of inputs like fertilizers and pesticides. Apparent per caput consump-
tion atso increased during 1980-85 (Table 7), rellecting the effectiveness of the ceil-
ing price program. Similarly, productivity in upland and saline, drought and tlood-
prone rainted arcas bas remained low, In 1984, the Philippines became a rice im-
porter for the fist time since 1977, importing just over 190,000 t in 1984 and
about 500.000 tin 198S (Table 7).

Table 7. Trade, stocks, and consumption of milled rice, Philippines 1974-1985. BAFcon and
IFAO esttmates (1FA0, 19806y

Trage Stocks Apparent annual
consumption
Year
Exports Imports Gor'r Total Total Per caput

(000 1) (000 1) (000 1) (kg)
1974 168.0 180 836 3,236 79.4
1975 152.0 215 G29 IR 84.3
1976 1.0 55.4 219 778 1,849 89.4
1977 15.2 349 236 841 1867 87.4
1978 46.0 537 1,212 3,997 88.0
1979 127.0 - 595 1,540 3,904 83.6
1980 236.0 - 742 1,575 4,203 89.8
1981 94.8 492 1,351 4,650 94.5
1982 0.5 - 601 1,520 4,572 90.5
1983 40.4 - 674 1,478 4,497 86.7
1984 0.3 191.2 104 99() 5,256 98.8
JURS . 500.0 197 999 5,353 98.1

In the 1970% and carly 1980's, the government extended credit to rice farm-
ers through the Masagena 99 program (FAO. 1986) whose objective was to raise
palay yiclds from the 1973 mean yield of 40 cavans (1.76 1) to 99 cavans (4.36 1)
by providing credit and extension for ane adoption of improved varieties and tech-
nology. Total loans granted deabled from 197374 10 {07477l declined almost
contintoushy in 19885 (Table 8). Consequently, the land ¢ and number of
farmers coversd by the program were reduced With the contraction ot the Masa-
pami 99 program, the rapid spread m the use of moderr varieties slowed down. The
use of modern varieiies increased steadily between 1974 and 1979 to reach abont
265 of total aren and remained steady fron 1979 onward. Moreover, farmic.s under
Masagana 99 were charged refatively lower interest (127¢) than commercial rates. By
1984, these low charges were replaced by substantially higher market jate (up
1o 345%).

As the credit granted to farmers was reduced, the cost of inputs rose. Fees
charged for the use of irtigation were increased in 1976 from $25/ha in the wet sea-
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Table 8, Government sponsored credit to rice farmers (Sousce: NFAC, MAF cited by FAOQ,

1986)
Total loan granted Numberof Area
Year {000,000 ¢) farmers (000) Sinanced
{000 ha)
Masagong 99
[973.744 604 ul9 945
19274.75§ 1,289 88s 1,459
1975-76 830 457 811
1976-77 438 234 391
197778 430 3 379
1978-79 421 207 365
197980 383 176 315
1986-8] 337 158 290
1981-82 271 126 217
1982-83 292 114 205
19K83-84 269 93 175
1984-85 151 46 80

Intensified Rice Production Program

1985 (up 1o May) 117 30 5

sBach sphi vear covers v phases tphase Tand 1) of the program.

son aind P35/ha in the diy season to 100 ke palay/Ha (P106) in the wet season to
150 kg palayha (B159) 1 the diy seuson, resuluing further in fewer farners paying
irrigation fees. Fertihzer prices were also 1aised by far more than the tloor prices
for rice. Betore 1970, local fernlizer prices were helow werld levels: in most of the
subsequent vears, ex-wirchouse prices tor fertilizers exceeded those in the inter-
national market (Table 93 The ratio of retnl tertilizer prize 1o floor price of
palay remained over 3 i 1981 onward.

The need to stimulate a recovery in palay production led 1o a number of
policy: changes in 1983 and 1985 (FAO. 1980). The Intensitied Rice Production
Program (IRPP) was introduced 1o provide farmers with credit and fixed interest
charges which were below commercial raies, In addition, steps were taken to liberal-
ize the importaton of ferulizers and to relate tertilizer prices to international
prices, which are currently relatively low. Floor prices to farmers were raised sub-
stantially. However, the program was constrained by large budgetary deficits and
financial problems. Although the IRPP was launched to provide cheaper credit
to rice farmers, the volume of crecit it provided and the nurabers of farmers covered
were lews than before (Table 8). Thus, most rice furmers had to pay very high in-
terest retes. Steps to liberalize fertilizer trade and to link fertilizer prices to low
international prices were shortly iollowed by increases in fertilizer prices. Although
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Table 9. Fertilizer use and price, palay price and pavernment procurement, fertilizer: palay
price ratio and milled rice wholesale price  border price 1atio, Philippines, 1974-1985
(BAEcon, Fertilizer and Pesticide Authority, NEFA, cited by FAO, 1986)

Ferti Urea fertiiizer price Palay Retail  Milled rice

lizer — —  ferti- wholesale
usefhat  Nominal Real Ware- Nominal Gor't. lizer price:
Year (kg) retail  ex oware house floor  procurement  palay horder
(Mgl housel import price (5 of pro- floor price
Pike) prices (f/kg) duction) price ratio®
1974 3006 247 237 0638 0.4! <1 2.68 0.85
1975 237 RN 320 07 1.00 2 4.02 0.69
1976 267 349 262 1.77 1.06 4 3.29 0.82
1977 29 | 337 RN 157 1.10 s 3.06 1.05
1978 304 344 203 .29 1.10 10 312 0.99
1979 V86 200 1.31 1.25 8 3.09 0.95
1980 349 4.04 1 83 106 .36 9 2.97 1.11
19X1 224 i 84 1.91 100 1.50 6 3.23 1.09
1us2 REN) 51¢ .87 142 1.64 8 3.14 1.00
[REX 17.8 5S40 1.93 1.56 1.75 9 3.09 0.83
1984 "9 217 [BREY 2.50 4 3.57 115
JORS 1218 143 355 .18

197478 data from World e Statistics IRRT; 1980, 1981 and 1983 dats from BALcon.
From 39 10 867 af ternlizer supply was imported.

thﬂ;l:vd by consumer price mdey from Internationa] Financtal Statistics (1980 = 100).

Manila wholesale prce Border price teferred o C & | impost prices for importing years
(181177 and 1984y and 1o 1 O R expoit prices for exporting years (1977-83).

floor prices to producers were substantially raised in (984 and 1985, governmen,
procurement from producers was very small compared to the level of production
and also Tower than the target set (Table 9). Efforts are heing made to increase the
use of arrigation. hut with reduced government subsidies: both development and
operating costs are heing collected fiom farmers, many of whom are already tacing
financial problems.

A shift in emphasis from consumer to producer support occurred in 1985
when the ceiling on retail prices was removed. Rice exportation was opened to
private traders to stimulate competition for rice supplies and improve farm prices.
The policy changes ot 1984 and 1985 retlect the difficuities of reconciling different
objectives in a situation where resources are limited: protecting both producer and
consumer with limited resources 1o provide subsidics. In the fertilizer sector, it is
difficult to allow higher profits to encourage domestic fertilizer production 2nd at
the sare time, chuige fertilizer prices sufficiently to encourage its use. With a rapid
pupulation growth (3%, it is likely that unless production can be increased sub-
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stantially. the country will continue to import rice in the next fow years {FAQ,
1986). Major policy changes are expected from the MAF under the new revolution-
ary gevernment,

Phe tecent creanon of the Philippine Rice Research Instituce (PhilRice) by
Excoutive Order Noo 1016 im0 1983 should boost and sharpen rice research and
development and the breeding tor varieties tilored to local requizements and
speciiic environments {PhilRice. 1986). PhilRice was created to develop and imple-
Henta nanenal nee research and development program that will sustain and further
iptove the gains made in rice production and strengthen effons to solve tocation-
specitic problems. In addition, it hopes to improve jincome and economic condi-
tons o smalb farmers by expanding and optimizing employment opportunities
i the taral areas

CORN

As carh s the 1900 the University of the Philippines. College of Agrien]-
ture (UPCA) had been doine research on the varietal improvenent of cem
(PUARRD, 19500), Prowar work was characterized initially by continued collec-
ton and evalnation of jocal stuains (Bemardo er al, 1959). Postwar effort in-
cluded cresses among provincial strains and extractior: of inbred lines. Caoperative
cHortin cotnanprovement started in 193 i cooperation with BP1 and Bureau of
Agticubiural Bxiension and characterized by intensive couperative and conrdinated
research activities Inthe late T9S0's, 4 vigorous corn varietal pregram was imple-
mented resulimg meoseveral hvbrids, Outstandin arves of resistance to dowany
antdew were dentitied. The evtoplasmic inbent,: e off susceptibility to Helmin-
thosporium leat spot was discovercd (Villareal wnd Lantican 1965). ' the 1960,
research tocused on the developinent of high vielding open pollingted (OP) varge-
tess Arnony those veleased for Tarmiers” use during the peniod were the UPCA var
settes B whicdewere high vielding but quite susceptible to downy mildew. From
the Tate sixties to the seventies, breeding work was intensified on downy mildew
resistrnees This resulted 10 the release of the Philippine DMR 1 and 2 and other QP
downy mildew-resistant varieties, Chemical control of downy mildew through seed-
dressing funeicide such as Ridomil was demonstrated (Exconde and Molina, 1978).
I the cinly TUROS (o the present, a more vigorous and comprehensive breeding
progrann was implemented to mclude tesistance 1o major pests and diseases as well
a5 tolerance 1o difference stess conditions, 1t was also during this period when the
private sector introduced the hybrids us a component of the corn production
program in the Philippines. A range of improved OP and hybrid varieties are now
available to com farmers (Table 10). These varieties are not only high yielding
but showed greater resistance to downy mildew infestation.

To dute, modern packages of technology (POTs) are stil] being developed for
the Philippine coen program. Peespite a set of POTS for Philippine corn production,
there are still major constraints in their adoption at the farm levels. Lack of a con-
sistent and rational seed policy, for one, hinders the dispersc] of high yielding
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Table 10. Accredited corn varicties/hybrids in the Expanded Corn Program, 1986

Varieties Grain Maturity
Hybrids Type {days)

Improyed Varieties
It

Phil. DMR Comp 2 White Flint 95-100
MIT Vi 2 White Flint 95-100
Improved Tinigzuib White Flint 95-100
Tunco White
(8 Var 2) White Flint 100-10S
Gintntuan
(1B Var 1) Yellow Urange

Flint 100-105
Hyvhrids
Cargill CS 711 Yellow Flint 100-1G5
Cargilt CS 747 Yellow Flint 100-105
Pioneer P6181 Yeliow Flint 100-105
Ploncer XCG 33 White Flint 95-100
Pioneer P3224 White Flint 100-105
Pioneer P3208 White I'lint 100-110
Pioneer P327« Yellow Flint 100-105
San Miguel Corp. SMC 102 White Flint 95-106
San Mizpuel Corp, SMC 301 Yellow 1'lint 105-110
San Mizuel Corp. SMC 305 Yellew Flint 105-110
San Miguel Corp, SMC F2 Yellow Flint 100-108

Seurce: National Food and Agriculture Council
National Cooperative Test for Corn (Phil. Seed Board)

varieties ol corn seeds particularly the OP type. A 1978 study of corn farmers in
Cagayan Valley, for example, revealed that 7090 still planted the traditional varie-
ties while a fourth of the respondents reported that the seeds were either unavail-
able or very expensive. High input prices of fertilizer and chemicals also constrained
the farmers’ adoption of modern corn production farm management practices,
hencee, they have not applied fertilizer within the recommended levels.

Recognizing the importance ot the corn sub-sector, the government launched
the corn program with four major poliey poals: 1) reduce production cost o sup-
port the livestock mdustry; 2) climinate corn importation and make the country
a corn exporter instead: 3) achieve selt-sufficiency in corn production jor food: and
4) improve incame of small farmers. In 1969, the National White Corn and Feed-
grains Program was launched to promote the production of corn, sorghum, and soy-
beai. 1 was later replaced by the Masaganang Maisan Program in 1974 aimed pri-
marily at meeting the increasing demand for white corn as food and producing suf-
ficient yellow corn, sorghum, and soybean. The target yield for the program wazs set
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at 2 t/ha. However, actual average yields in the progiam arcas were only 1.5 t/ha
for white corn, [.1 t/ha to yeHow cornand 1.7 t/ha for sorghum.

Because of the limited success of the Masaganang Maisan Program, it was
replaced by Maisan “77. Patterned after Masagana 99 for rice, Maisan '77 promoted
the utilization of white corn as tecdgrains. Closely related to the program are two
other - Maian 99 und Maisan 220 The tormer was a hivh technology yellow corn
program to promote the uvse of TIYV and mechanized farming: the latter, o
mercise productivity o hilly areas from 0.3 1o 1.5 metric ton/ha, Maisan *77 in-
chtaed activities for promoting soil conservation, for utilizing farm products and
by-products for hvestock production, and tor using opaque corn to improve procein

quality i the prosram s,

I sprte of povernment eltorts, however, self-suiticiency in corn production
vas never attined. The major reasons cited (Perez, 1985 Lantin and Octavio,
F980) for the failuie werer (1) back of adeqguate technology. (2) lack of ceedit.
(3y inadequate technician manpower and incentive, and (<h) fow corn price and high
contof marketing, Recopnizing these problemis. the government faunched o new
progran called Masagana prograne Uierdly nanshted “hountitul harvest™, the
program sims at the secelerated peoduciion of corn e aehieve selisufTicieney tor
human conzumption and amniad feod o two vears and surplus production for e
portin three vears: The Masagana procizm consists of the following basic cons-
ponents: (1) technolopy package 1o promote the use ol improved OP varictics and
the hybuods €70 provicion of adeqgnate and reliable mputs like seeds and tertilizens,
(3) fall credic cuppoits () adequate extension support, (5) marketing assistance
through NEA b o sieny pooctam oreanizaton sod management.

Fable 11 e the tonabares planted and the number of Tarmer Couperors
under the Maisiyans Progim fon fow cropping seasons from O3 1982 1o Y 983,
On the wveripe, 3007 of the fanmer cooperators availed of the production loan pro-
vided for the progrun, but @ preater majority 1649 cooperated without availing
of the loans. I fact, financed farmer cooperators decreased from 527 during the
FOSY Phase A implementation to ondy 157 in 1983 Phase B,

Total wrea covered by the whole program mcreased by an average of 2

per cropping. while the total nwmber of cooperators inereased by more than 66%
in four cropping seasons, Amoung the thice virietes promoted, the highest growth
e terms ot wred planted was shown for white corn variety, while the total area
planted o vellow OP varieties decreazed by about 27 duting the same period,

Fo furthen tacilitate the production of vellow corn immediately, the povern-
ment Lautched the Fxpanded Yellow Corn Production Assistance Program in 1984
coverig 100,000 ha, initally. Fowr percent of these cavers sugar arezs and idle
fands which will be convarted 1o yellow corn production. The new program pro-
vides three alrernative financing schemes (o farmer participants: (1) NFA Assist-
ance, (2) End-user/Suppliers Assistance and (3) the Banking System Assistance.
The Expanded Yellow Corn Progiam was superseded in 1985 by the Expanded
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Table { 1. Total area pianted and number of farmer cooperators, Maisarana Prozram CY 1982-83
P

Vuriery

Total
Hybrid White Corn
With Withou: Witk Withour Wirh Withion: With Without
financing financing Sfinancing financing Jincncine financing Tinencing financing
1982 Phase A
» Area (has) 1,305 5,197 11,186 5,359 3.783 12033 28 004 22582
Number of farmers 6,303 3,446 7.251 3,725 2,168 7,084 15722 265
1982 Phase B
Area (has) 13,000 8,890 3,817 9,191 3,971 15,856 20,788 33,937
Number of farmers 6,357 5,073 2,485 6,371 },151 8.567 19,993 20011
1983 Phase A
Area (has) 18,757 13,126 4,047 14,376 1426 25,285 24,230 52,787
Number of farmers 9,679 8,836 2,580 11,250 1,103 14,142 13,362 34,228
1983 Phase B
Area (has) 12,813 15,836 2,271 14,009 18,965 29 845 34,039 56,690
Number of farmers 6,045 8,526 1,586 14,023 9,267 70,825 16,898 93,374

Source: Ministry of Agriculture and Food.

QT
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Corn Program which agaie inclades white corn as in the original Maisagana Program
launched in 1982,

Researches on corn ir 1981-83 have concentrated on varietal improvement,
crop protection and cultre] managements, with very little effort on postharvest,
processing. utilization as well as socioeconomics and marketing (PCARRD. 1980b).
Work oi screeming Tor suitability of corn varieties to various croppaitg, patterns need
to be expanded. [ateprated approaches 1o caltural and pest managements are being
pursted.

Pressing prebleny are retinement of availaile technology to reduce the cost
of production, low farm prices oi corn gram, increasing cost of production, lack of
vunds for brancing, extension proyrams and adverse weather conditions. Cornim-
portation, which ranged from FS2.000 10 321000 ¢ berween 1980 and 198RS was
Jowest in 1984 and highest in 1983 (Pabuayon, 1980). The increased importation
reflected the ereasing use of corn tor teed vhile total food use remained relative-
ly constant (Fable 12) Production problems include soil classitrearion as to NPK
vahiies required tor apectiic tortilizer recominendations. specitic iming recon
mendutions for rthe estimated 1106000 ha acidic soils with pH <053 optimun
planting density, economic threshold Tevel anua economic injury tevel for corn borer
and cther pests, porential of microbial insecticides, aad inicgrated weed manage-
ment ot conttol, Muger poliey changes ate expected from the MAEF under the pre-

sent revolutionaty goverment,

Faole 120 Tmports, total supply and feed and foea uee of corn Philippines, 1973-1974 to
1984-1985. BALcon data (Genzales et el 1 @530,

Total Ieed use Food use

Crop vear Imports supphd and waste
Total Per caput
(000 1) (000 1y (000 1) (000 1) (kg)
1473-74 91 2,445 738 1,317 334
197.4-75 154 2,930 832 1,709 41.0
1975-76 sS4 3. 164 884 1,822 42.5
1976-77 160 3,088 1123 1,646 374
1977-7% 134 3,084 1,205 1,556 34.5
1978-79 56 1.299 1,274 1,556 33.6
16749.80 93 3,480 1.5y 1,553 27
1980-81 51 3.609 1.674 1,533 314
198182 215 3,740 1.786 1.539 30.8
[982-85 406 30 1,893 1,479 288
198 3.84 K| 2071 1,877 1 400 26.6
1984-85 345 4,968 1,917 1,555 28.0

dTotal of production, imports and beginning stocks. Fnding stocks ranged from 104,600 to
264.000 1,
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Table 15, Corn intake, aflatoxin content, infection rate and aflatoxin exposure index by
Philippine regions, 1975-77: in comparison to hepatocellular carcinoma index,
1973-1977 (Bulawao-Jayme et al., 1981)

Corn
Hepatocellular
Atletoxin carcinoma
Intake Aflatoxin - Infection  exposure indexb
Region (g/dav} (nph) rate (40} {ndexd

Central Visayas 215.0 54 39 1.033.3 18.5
Southwestern Mindanao 102.0 62 97 RAL 14.3
Fastern Visayas 1087 53 93 540.7 14.2
Western Visivas 68 73 82 40.7 13.6
Metio Mamla .1 62 98 0.6 11.5
Central Luzon 2.6 62 98 158 9.8
Southern Tagalog 1.6 58 64 5.9 9.6
BB1cal 6.6 65 90 386 3.8
Cavavan Valley 147 37 RRI 179 8.4
tlocos 20 kI 87 4.1 s

dp,

toduct of mtake x atlatoxie content v indection rate.

hl’cn'cn!;l;zc ol total mahynancies mortaliny rate due to iepatocellular carcinoma, Correlated
posiively wath atlitoxan exposure andex 70 0900 with Metio Mamily excluded stnee more
than halt of the patients i Metro Monde come from other regions and its cotn come siso from

OTACT feuins

fent (O-15 ppbonlv) (Bulstao-Juyme e al, 1976). Simili results were carlier ol-
tatned by Santimai of al, (1972) (Table 16) Current toleiance level of aflatoxin
in food is 20 ppho Although atTatoxin incidence s mimmal in traditional rice virie-
tes (Santanuge ef el 1072 Bulwao-Javine et al., 1976), allatoxin level should be
rechiecked i ewly manming vancdes planted i the rainy season and harvested
during periods of heavy euntall. Aspergillus spp. infected rice would have poor
milling quabity and the resubiant mitled rice would be low in aflatoxin (Hap and
Julano, 1952y, But the branand the intested srains are diverted as animal feed.

Delaved threshing of harvested niee plants may result in rotting or “stack-
biiming™ (Mendoza ecal, 1982) Yellow nulled rice from stackburming has reduced
protein quality from the heating of the prains (Bgguny eral, T9S4) (Table 17) us g
result ob wnaeiobie respiration ol microorganisms on wel straw and panicle. Yellow
rices exceedine the NFA naxinnmm limit of 277 vellow erans (Mendoza o al., 1982y
ablso cannot be exported. Stackburning may be minmized by effective acration of
cut straw . These postharvest Tosses could be further reducod through rmiproved
equipment used e threshing, drving and in storage (PhilRice, 1980),

Marketr quality is dependent on variety and s postharvest handling, Very
litde price premium is given head or whole-giam miled rice with the resultant high
percentage brokens of market rice, There s little incentive 1o nvprove milling effi-
ciency, although the technology is available. Breeding for uunslucent nonwaxy
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Table 16. Aspergillus flavus infection and aflatoxin con*ent of corn and its by-products
from the Visayas and Mindanao and rice trom Manila (Santamaria er ol 1972)

I

No. of units Units yielding Aflatoxin B ]
Sample description plated A flavus (% (Pph)

Whole corn on cobs, drving vard,

rural area 21 71 343
Whole corn, shelled, deving yuid,

from above 20 55 107
Corn grits for human consumption,

mill in rural area 18 94 29
Whole corn, shelled, dry, for milling 20 30 503
Corn prits taken from mill at bageing spout 20 25 86
Corn germ, ased tor ol milling or feed 21 47 233
Corn dust and fine debris, anmimal feed 20 90 343
Moldy rough rice from milhing campany bodega 30 0 0
Rouyh e of poor perminability

TRE. 9 mo. uld 40 27 7
Rouph rice exposed i held expt.,

improperdy dried, 1R 40 15 0
Rive, 2 s cars otd, stored 1 bodega, {RB 40 2 5

Table 17, Comnparison of mean camposition and energy and protein utilization in rats of four
vellow milled rices from Ustackburning™ of unthreshed panicles plus straw with those
of three ordmary mitled rices thepusmoer al, 1984).

Properey jat 14 moisture) Yellow rice White rice
Coude protemn (77 N~ 6,25) 7.4 8.7
Lysine il o Ny 3.1 3.5
Enerey content (k17 15.4 15.4
Balince data in yrowing rats
Dipestible energy 4 of intake) 96.0 96.6
True digestibility 07 of intake N) 92.0 98.4
Biological value ("7 of absorbed N) 66.4 67.2
Net protem utilization (7 of intake N) 61.0 66.1

grains has improved milling recoveries but head rice yields are still lower by 5% than
U.S. and Australian rices. Consamers prefer white {well-milled), translucent and
head milled rices as indicated from reil market survey (Unnevehr er al, 1985).
Fancy varicties. mostly aromatic upland rices, are highly prized. Sinc. rices are dis-
played in open bins, subject to dust and contamination, consumers normally wash
them before cooking with concomitant loss of water-soluble vitamins and minerals,
Varietal differences in milling quality exist among rice varieties. Under laboratory
milling conditions, total milled rice recoveries of up to 72% and head rice recovery
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Table 18. Summary of Food and Nutrition Rescarch Center, NSDB, analysis for aflatoxin
content of corn and rice foods through October 23 1970 (cited by Quetral, 1976)

Nouoof samples Aflatoxin
content ‘ppb)
Product o -
Withowut T30 perb Mean of
Total aflatoxin aflatoxin Range positive
Corn
Dricd 37 0 30 3-398 106
Boiled 13 3 0 0- 20 11
Popped Cwith sugar) 17 9 0 0- 24 14
Povped (with salt) 12 4 1 0-660 20
Caaned sweet corn 6 2 0 0- 9 6
Bran 3 0 3 197 - 265 242
Corn starch 3 2 0 0 - trace -
Corn with coconut 17 3 3 0-143 37
Rice
Straw 4 11 0 0 - trace -
Rice and sugar 23 18 0 0- 22 13
Rice, sugar, and '
coconut milk 54 19 3 0- 786 39
Rice, sugar, and linga 4 3 0 - irace -
Purted rice 2 | 0 c- 3 3
Bran 3 0 1 28 - 31 29
Pinipug 6 2 0 7.6 5
Cereal preparation 5 0 0 trace - 14 9
Bmlid (b.ewers™y 2 0 0 trace - 11 11

vironment in which the private sector can be most productive sud not to directly
intervene in the cconomic activities of the food sub-sector. Recent studies (David,
1983 Unnevebin, 1983) have shown that direct government intervention in the
market results e economie anetficieney. Theretore, 1t would be more economi-
cally desirable inc the Tong run for the sovermment to mtervene only in economic
activities which the private sector s imcapable of doing, on an intering hasis.

On the rechnofops side there oo need 1o strengtnen domestic institutional
capability to venerate, trmster and esess technology for tive and corn The need
is more pronotinced nocorn thon nee: Bue evens with the presence of IRREin the
Philippres, o stony natioral nice prosiun complemensed by an international rice
research ettort is desirable e fong tun.

It has been demonstrated that social retims to nee (Evenson and Flores,
FOTRY und corn (Perez. 1985) research have high-pay-offs and vet the funds allo-
cated to agricultural research in the Philippines, Tike in other less developed coun-
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