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ABSTRACT
 

Rice and torn are the main sttple lihodof total agriCetltliral land 
in the Philippines. Aroundwas planted 55%to these ':fops inyields caine frot)t 1984. Increasein:rease inpoductiiy h 
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5 

http:fr,',.1l
http:rehuiirl.,.ii


6I k4i . Transactions Nationd caemio Sc ince~ 

~ ~ :~,~ Introduction ~­

Rice'and' or doiaePifpieanao rp 
th;s lfres ntecuty

r andc pricipal' source Iof'icm of ajoity.,o 
lheFilpns-Second, milled rice and corn griare the nh staple fo 

atioxi and corn grits,;6f 20%,o 'egiotis in themilled rice of 80%/ of the whol e ~pp 

Viaasnd Mindanao)'.,Per caput apparent consumiption is 98 kg'rnill&ed 'rice and
 

31! kg corn per year based oni FAQ;(1986) alaBAEcofl (IF1PRIU984),4ata, anid~
 

~:108 kg milled rice and 12 kg corn per year based on the 1982 nationwide nul~tritionl
1 

survey (FNRI,l1984). Cereal intake4As pr~edomin~antly (83%) rice QNRI, '1984).
 

1982 nationwide nutrition survey show~ed: that, the Fflipino diet Wa­i~~'The 

99.6% adequiate in pioteifl and 89.O%'-,,sdequate in energy (FNRi, 0'84) (Table 1).'' 

Milled rice contribuled 56% of, the dietary energy and:43% of thie dietary, rti 
while corn contributed 7%of the energy and 6%,of the protein in~ the diet. Rce a~ 
also contributed 29-49%7 of the thiamine, riboflavin, iron and niacin in'the diet.~ 

Table I.Per capita intakes per day, percent adequacy and contributions of rice and corn t 
Hnutrient intake, Philippines, 1982 (lFNRI, 1984) 

Percentage tjPercapita 
'take Percent ,contribution
 

Uper day adI qac by
Nutrient 

Raw weight/ g' 34gday , 95g297 
_g___

day_915 

56.2. 7 
'-89.0Energy 1808 kcal 

O .3 
6707. 

Fats 

Carbohydrates 327 g 
1.680.4 '18.9Calcium ' -0,45 g 

'3.3

I!k~
ron~ 10,8mn-g 1S 29.8 

4.471.8 44.7Thiaahine 0.74 mg 
56.3 29.3~ 3.8

Riboflavli ~' 0.58 mg 
Niacin Q16.4 mg '1191.7 d 49.1 ' -2.8 

91.1, 0 0.2
Ascorbic acid 61.6 mg 

aB~sed op~ recor Inended dietar'y allowances for Filipino per day for specific nutrients. 

In terms of agricultural land utlztoaround 55%'<of total area devoltdto 

crops was. planted to-rice and corn in 1l984. Although the. two crops had '~~ 
-~agricultural 

iue'yeai, total ric production,similar harvested areas of 3 irillion ha each in the's 
was about, 2.5 times that of 'corn production' becauseofprcnyils(AI 
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1986; Lmntin and Octavio, 19.) (Table 2). White corn accounted for 80% of total corn area and 7 7 of total corn production 
The 

in 1984 (lintin and Octavio, 1986).rest was yellow corn. Ahott 50"(of tiletotal coin supply was used as food and 
38% for feed. 

Tablh 2. ('omparativc data on, ricc WAO.1986) and corn (l.atin ;andOctavio 1986) production 
in the Philippines 

('orn t'19%4
Property Rice (198.5) 

White 
 Total 

Area (000 ha) 3,320 2,586production 0)00 t) 3,2278,300 (rotgh) 2,480 3,310Me.11 yield (t/ha) 2.50 (rough) 0.96 1.03 

Inclease in rice production has been mainly from increasing productivity
(FAO, I(26) (Table 3). Meatl yields of' palay doubled hrom as lo, as 1.3 t/hato 2.5 t/ihi as ;annlual growth :1te jumped 'om ().5'; in 1955.1965 to 3.7%' in 1965­1980. ('barnwts illColn productiI , on the olier lund, were rmainl' dune to area 

T l', . Roi'h rLc prulh tiuo I 'iuctior,Area arId vi)d, lilippiS,I 171-1985. 
(.ource. BAI co.'ited i),(;(1ak" 'tal., 1985, FAO, 1486) 

Production A,rea
Year Yield(10- 1) 
 (10- 6 ha) (t/ha) 

1971 5.34 3.14 1.701972 5.10 3.26 1.571973 4.42 3.11 1.421974 5.56 3.41 1.631975 6.05 3.50 1.731976 6.16 3.56 1.731977 6.45 3.40 1.901978 6.89 3.51 1.971979 7.51 3.56 2.111980 7.85 3.64 2.161981 7.72 3.46 2.231982 8.11 3.43 2.361983 7.73 3.24 2.391984 7.84 3.14 2.5019S5 (8.30) (3.32) (2.50) 
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expansion (Gonzales et at., 1985). Corn yields improved from 0.8 to 1 .0 t/ha from 
1970 to 	1984 correspondine to sinilar values for whoie corn and from 0.6-1.0 t/ha 
to 1.0-1.3 t/ha for yellow corn (Lantin and Oclavio, 1 -186) (Table 4). Importations 
in 1985 were 500,000 tmilled rice (FA),1986) and 230.000 t corn (Pabuayon, 
1986). Production dat'a by iegion :iic presented in Appendix Table I for rice and 
Appendix Table 2 ii u. 

Table 4. 	 While and total comi prodttion, tIoal production area and mean yield, Philippines, 
1971-1984. HA Icon H ,itin wid Octavio, 1V;,6) 

'r)durotoit Area
 
Year ,10 I (10 6 ha1 Yield (t/ha)
 

IWhite 1orta i'hite Total White Yellow 
COF 	 corn COr iorp Total 

1971 1.81 2.1 2.18 2.39 0.82 n 40.84 
1972 1.81 2.01 2.18 2.43 0.83 0 1-;I 0.83 
1973 1.66 1.83 2.10 2.32 0.79 0T78 0.79 
1974 2.07 2.24 2-13 2.71 0.85 o.61 0.83 
1975 2.21 2 47 2.67 2.95 0.83 o.94 0.84 
1976 243 2 69 2,79 3.16 0.87 o.70 0.85
 
1977 2 45 2.73 2.84 3.21 086 0.78 0.85
 
1978 2 3' 2.75 
 2.71 3.11 0.87 o.95 0.88
 
1979 2.7) 3.07 2.70 3.23 0.97 0,81 0.95
 
19804 2.69 3.I 2,72 3.16 0.99 o.92 4.98
 
1981 268 31 8 2 72 3.24) o.98 0484 0.96
 
1982 270 3.28 2.78 3.34 0.97 1.112 0.98
 
1983 2 50 3 I 2 58 3.14 o.6 I Ill 0.99 
1984 2.48 331 2 59 3.23 0.6 1.21 1.03 

The rice Imilling late of palav to nilled rice used in the Philippines is ).65, 
allowing for hl4l, haii ati lanhlkeis. Sililaiv tie rceported lecovetv of corn grits 
is o5-70' ol M1 l0 coin. allov.'nw' Ii 0-25' , ellis, fine grits and bran. and 
1(1.I Y w sta .td Ilols . i l4 51.\ ne \R('.A 

N>i it!iii lk, niilled ice :i n ) ii d 't1t4 iiileA hive similki energyCuits o 
value (INPlI. loll)) (lable 5) Yellowv cotn. hos,,ever is rich in 4-carolelle (plovi­
.iiIIi .\ . ('-)Ill1eh1, 4 have ei pl illl miIc pilcidl ell th: illed tice, but lower 

p1I)Illl 	 tllti t, 1tlh pioieii ;1i ]illitiligll I sine cont ell.hil rice ploi eill has a 
highec I>iIic level h l :lii piteiu (Roxat, t al.. 147C 1,(CIiliaii et al., 11)g0) 
(Iabh. 0). 1I1 a!dditio14. 4lo lli tlcoll is il o ,liiiciCIlt i1! l ptopliall. A not her nutri­
liiti~id l.cc l of Co l l lili 1 itsI ih leuciic col/i iii, which affects oleicine 
4:Iilaill . Opaqtue-2 mn0Ii1-I.1ii)le o pI CIae.has hiipleI lysiine and lItvptop1Ian 
.onlellls and hMvei IeIclllC conleill than i 3Corln! lproteill buI nio better qualitymall 


thani rice protein (Table 0). 
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r a we5 ,e ni os tcn100 trgn(FI 9oz d an d M i e an d y e U c w
CO rn grits and meals per~~ 

Whitc . elo'Nutrient perl100g 'If l ed rice Yelo' co 
grits "meal grisea 

Foodsueg 1111.9 1'Fodnergy (kcal) 367 , 383 12.2 120.~ 0 
''304 ~ ~ 9 17ot.0d nergy (kd) 1,53 1,540 1,443 152 356"> 

Fai tl(g) 7. ~.7 r 7.6 7.7 . 5Tt0,5j~oal carbohydrates (g) '80.t 2.2 0.6083"76.7 79228~
 
'Ash (g). 
 0.7 -2.3 0.9Calcu,(mg 0.6 0.5 0,4 

210 1; 1 
1:4 

27 16Phosphiorus (mtg) 155 '72 
V 13 229 

562 21
~Iron (mg) 5 1 43 .Crtn~ 1.0 0.8 0.4 < 1.3 11."Thimine(mg) 0.10 0.05 0.05 014 036Riboflavin (mg) 0.05 0.00.4 03Niacin (mg) 0.5 0.01 0.032.8 0,120.7 0,5, l!3 1.17 

Table 6. oprtv protein' 'comnpositbon n tbaininfantsafddutilizatceonMacdefncat n ea rcon a s fed - ilhare tc dry weight in Peruvianacl1980ean a ! 1078) and degler ed" normal and Opaque.2 

Propert Milled rice Degrme crn meal 

Normal Opaque.2 
Protein,1content (%N x 6.25)Lysme content (g/16 g N) ,, 

7.2' 7.13.9 6S. 6.45~
STryptopjian content (gil 6Ng, 1.4 

Leucine cntent (/16 gN . . . 
S Isoleucine content (g/ 16 g N) 4.3 32,90,

2,9 2 1,9.9
Amino acid score (96 based on 5,5% 4 0 
Children (no;.) 74062
 
Daily N intake ()igI481 kJ) &) 
 66Apparent Nab' 20 256)rpilon (%of intake 66,6 ± 8.6 256Apparentj N retention (%oof intake) 28,6 ±9.4 64.1±: 11.4 ,16.8932l~, 69,Protein qualityb (%of casein) '76.1 401 8.9 616 *'Utilizable proteiiC(7,) 

40,829 40SFecal dry wt (g/day) 15 3 29 ±5 314.0 ' 
aEnergy Intake of 481-601 kJ/kg body wt daily, Rice amiino acid dtafoRosea!(9)
b~ased on mean apparent Nretention of casein control diets. 
 t rmRxse'2cpot~ein content x protein qult, 

l,(9 )
1 . 

A 
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i growing rats. a brown-rice sample (8.5% protein) had higher digestible 

energy, true protein dicestihility, hiological value and net protein utilization than 

a '-,,hole corn sample (I I.-t, piotein) (Egguml, 1079). 'FtieN had similar levels of 
utilizahle piteri. Sttil- .ith lelivian infalnts verified the iatdata, indicating 
t1i1t mille'd ricc ihIt, piitin yuidity thtaii tal corn and evenhottcl n opaque-2 

IQ',, I(;[ltt (- a[, fecal weight 
t(dilt!t A: I"; ")1 ' i 1tLIte:, pOOIer energy digestibility of 

o rtl i:N: cl cm I/., )(Table 0). The hiieltet 

(1,111V,111 C 1i\ the 

cot cll., ::l i II!,it , .Q0.2'; I(liVeigllll\.1 < l')7()).
 

Ascssmet ot th.' State of tlechnologv for Rice and Corn iin the Philippines 

RR 1 

CAtTtodIctorn 

Mi11011ttilt- I'liliin ,cp t I i i ppines ,.v:s sr as early as 

F( ,l)t:.' i li ., t' l, tt,, dcxci ped tetcrnologies 

,.Rice c,,tt lttct 

PI )( m\) b : the litlcaU KJl cdt x eatl Of Illnus­)tIi l ittoe, (IIT ltir Plant 

trv) art l,c(ilc]c, Acictt . t'nivcitit )I theI'lhilippine:,. Rice research at 

Iti lit' it tIlltllittcd Ill le ce d Illt'tt IT\tiC i collei lo t illeting ofll 


1'11t'htt tt1,i\Cil lP)50t !ititiggh
 
iL-tttrtilt,\et ', . :t11d t%:set im ('iil 


t1'P i t I)tIll IllriCi 
, iSt :rrti 5:to'lls,spects oifrice
 

Pllthlictoti xxi-'. oit ie olltpt rite pliolall lWisedtt od. ()Ilit scuirci (d \ to 
ttuppt ilt' P101 O's."Rice ('tiSt t,IIl'" itI rhe eariy 

Wil tlit' t"a loll t IRR Iill1HtI), :tlnew hot iztolinlrice lesearch was evolved 

P('ARRiD. I ,li)t1I ;trtd 1tPHI.I'.A continued to pursue rice research emnlphasizing 

v:tlctal itttpt;vtiecrt (ollahorativc work hetweet IRRI ald nrationral agencies in­

volved iII Titt ll)]iiteit., particidly illthe 'National Cooperative Rice Testing 

Plgrat'' 'a-, cst:iblished. Fromti i955-1980, 90 varieties were released for 
commercial ciltivatiot. Nine varieties were release(] itt 1981-85: IR56, IR58, IR60, 
IR02, I1R, IR (waxy or hinitiOus), UPRi 4, l31PI-RilO and BPI-Ri3 (glutinous). 
Breeding efforts have emtphisized disease anrd pest resistance and translucent en­
dospern is :t means to inlmrove milling quality. 

It'P.B mid IRRI tohW hlve hast: illf'Oritntin on the effectiveness of'azolla, 

Sesbanit atid bhlc-giceu alveie issottllces oifniltrogen for lice prodtuctiont and oilthe 

lc:tI, :tIIecIetli c iefficierct rice culture. lowever, fertilizertIjtI, iltlowland 


recommltettoit, tot ltwli:trd rice productiot remlain very general. The soil survey 

tid iappit! itt de:iiled felilit survey of- lice lands by the Bluretmi of' Soils have 

-ltwly pogressed. 'Ihis .;ilVtcy could provtde rhe basis for rmore soil-specific ferti­

lizer re ttrtct.ldattitlls.,.'iin ttowv eed to ie further verified it spe,-ific locations. 

l)evelopnrlelt of er Irlll:ltltriiog varieties at IRRI (o0-i100 days) allows tire rice 

crop itt tng sstelnxI totivOtd drought and mrnore itnitili piovides freedoill selecting 
; ollore iiorice crops that can grown on rotationfivolrable groWilig peliod for be 

wit h rice, Legutnes tre used extensively in farming systems. Cereal-legune, cereal­

fish, and cereal-meat diets have generally better amino acid balance and protein 
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quality than either food 
 albne, particularly rice; the deficiency of lysine'n rice and..
th .e.. .. 

eecmsarseeceso'fthseaino acids in the other protein" fIn addition, legume crops iMprove'sodIil~fertfflty for the subsequent cereal crop.
Prior to 1969, rice production extension strategies have been, independentlypackag ,d and~Implemented by- various government agencies (PhilRice, 1986) 1.In1969,, the' Unified Rice Applied Research, Training and(URARTIP) Information" Program,was created to unify rice production recommendations and streamlineextension support strategies. An information drivs was facilitated by the revisiono!the "Rice Production Manual" and the pubilcatbon of a semitechnicaP 'Philip.p.ne Reconmends.for Rice!I in.. 1970. in addition,, URARTIP coordinated the on­farm teaching-learning 'process for newly developed package of techniology made
Ypossible through the "Mini-kit" scheme,' to check applicabilty 
 o loainsei 0 

RARTIP provided the support staff for the paging o aesproduction technology kown asmainly on the results of the 
the 16 steps for Masagana 99 Rice Culture, based"Mini-kits".. It also .supporting the 

trained production technologistsMasagana 99 program and later instituted the 5-month specialist
training course on rice production and extension management.
Policies and'programs to increase production are directed primarily at pro­
etig he wider use ofm, n ie'ties, the expansion of irrigation and increasedfertlize applii throu6 provisionon, of seeds, credit, irrigation facilities, ferti­izrand producer support price (FAQ, 1986). The development ofmonties, increased use vaieof fertilizer and irrigation, introduction of t KA dSAerae­nology, the intensification of thje 'Masagana 99 prgamof other production fnthe iABSAKA tech-nprograms contributed greatly to the accelerated growth in riceyields and production between 1974 and 1983 (PCARRD,186a) (Table 3).DDf
fu~on of these technologies primarily through the Masagana 99 programandirriga­tion development coupled wit' 
 faora Ible weather 'resulted in the transformation
of tePiipnsfrom a taionlyimporting country into a"mria eprigcountry through 1978 to 1981. Between 1974 and 1979, rice production grew at:at,' annual average rate of aboutincrease in rice yields between 

6%. Herdt and Capule (1983) calculated the'1965 and 1980 in' the Philippines to be26%from
modern varieties, 31% from fertilizers, 24% from rrigatioou and only 19% from area

expansion. 

"' 

Since 1983, the wue of 1i' eself-sufficiency has again become a major concern(PARRD,1986a). By 1982, the rice supply started to' become tight, with the in-creasing demands of the growing population. Large production shortfalls in 100 
~ I

1982 and 1983, triggered by bad weather and the slowing down of the'Mas gana
99 program, re.i;ted in a drawdown of stocks (Table 7). Other problems like the'
outbreak of black bug in Palawan, tungro epidmic in certain regions' of the counStry, soil health problems in areasaggravated the situation (PCARRD,

of intensive c'ultivation, and postharvest losses1986a). These problems worsened with the in.! I ;::d(:ii1)i'!:li: iD li! 11:ii~i! 7. !!! i~i.!iii;!: !!i' i :iiii 
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creasing cost of inputs like fertilizers and pesticides. Apparent per caput consump­

increased during 1980-85 (Table 7), feleotig the effectiveness of the ceil­tiov also 

ing price program. Similarly, productivity in upland and saline, drought and flood­

prone rainfed areas bis rernained low. In 1984, th( Philippines became a rice im­

porter for the fii,t time since 1977, impotiing jusi over 190,000 t in 1984 and 

about 500,000 t in 1 ),95(Table 7). 

"liadc,'locks, .111d LOM H1111i10 ,1 riLed rice. l'hillppme, 1974-1985. lAFecon andTable 7. 

FAO esimirates (I A(). 198H 

Tral" Stocks Apparent annual 
COnISu mp tion 

Year
 
Pcr caput
E'xports Imnport C-l' 'r. Total Total 

(000 t) 	 (000 t) (000 t) (kg) 

79.41974 168.0 180 	 83t 3,236 

1975 152.0 215 	 929 3,532 84.3 

778 3,849 89.41976 1.A 55.4 219 
30.9 	 236 841 3.867 87.41977 15.2 

1978 -16.0 537 1.2 f2 3,997 88.) 

1971) 127.11 595 1,541 3,904 83.6 

1980 236.1) 7,12 1,575 4,3(13 89.8 

1981 94.8 .- 492 VI,3i1 4,650 94.5 

19S2 () 5 601 1,520 4,572 90.5 

, 	 41.4 674 14178 4,497 86.7953 ­

9S4 o.3 191.2 11)4 99o 5,250 98.8 

I 5010.0 197 999 5,353 98.1 

In the 1 0 70's and early 1980's, :the government extended credit to rice farm­

9) progam (lAO, whose objective wa- to raise ers 1boghll 	 Owt ile Q.'. 1()80) 

from the 1973 roan yield o 40 civans (1.70 ) to 99 eavans (4.36 t)
palay vild 

hy trviding ciedit mid cxteision Cor tie adoptplion ti improved vanieties anld tech­

lne. ried 	 dcubled loin 1073.-74 to 174- 7 "1l declined ahlmost
loloLv. TIotal 

cOiltirilot l in II- I labb <S.(otrrsejuetlv. ia n :t diniimber of 

itlir were With the cotncitio ot the Masa­ili reducedfarirs coceeul Hit 
varieties slowed down. The

gnll'99i) ori ,O 1!T1)pd s.pread IIItie tIsm of ll 'll' 

use (t rnrodliri vIioei, lrriircised steadilv betwen 1917-1 and 1971) to leach at,,it 

7':; o1 :11i:1 area id irmained stead' htoi ((79) oniward. Moreover, farlioc.S Under 

Masagana 99 were charged relatively lower interest (12") than commercial rates. By 

1984, these low clrarges were replaced b\ a substantially higher markel late (up 

to 34",,). 
rose.As the credit graintd to farlmrers was reduced, tde cost of inputs Fees 

wet sea­charged for the Use of irigation were increased in 1976 from t25/ha in th. 
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Table 8, Government sponsored credit to rice farmers (Sou, ce: NFAC. MAF cited by FAO, 
1986) 

Total loan granted Number of
Year (000,000 P) faromrs (000) 

Area 
financed
(000 ha) 

Masagiona 99 

1973-74:J 604 619 9451074-75 1,289 885 1,459
1975-76 831 457 81111)7t,-77 438 234 3911977-78 430 231 37919/8-79 421 207 365!979-8( 383 176 3151980-81 337 158 2901981-82 271 
 126 2171982-83 292 1,4 2051983-84 209 93 1751984-8S 151 46 80 

Intena Itd Rice l'rodtjd(tjoj,I'ro ram 

198 (up 1, NMay 117 30)) 

I~~ ~ vt 'jrv i,>P1t-is I arl il11 t!iv( ~~P1 Itie proprarli 

sort a;.d V35/lia in tle (h) c;also to 1(00 kg palay/Ia (1']06) in the wet season to

150 kg palay ha (Yl 5)) iii Ilie (r\ rtas,4. ICSlting I'rtr in fe'er far-hers paying

irrigatitm fees. Fertilizci fprlt' ., %CtC akl
W raise(f'] far olre thatll the floor prices
f01 rice. 13l ft I ) . Ocal i l i/CiTr pic5 S belcw w ',-im levels: it ) fllos of, tile
 
SIIO tlerlqu -, 'htol
t ea A-W ,-; plicets tor lctilizcr exceeded thiose ilt the inter­
national mmkaket 
 ( !; lc ',9). fhe ralil, (d lt1ill fcrtilizcr pri':e to floot price of
 
palay eTaied ,)vet 8i ll 1oiss :rd.
-V 

'File need to stimulate a rccovcry in palay pioduction led to a tUmber of
 
policy changes in 
 1Q,4 and IQS0,5 (FA), I'0,"tI. The Intensiied Rice Production
 
Phogram (I RPP), ass mlmtlite to r Wilith credit
prwith( farers and fixed interest 
charges which were bl'hw Comfcliecial racs, In athfitiot, steps were taken to liberal­
iz be rimporatior lof fertilizers arid to relatc letilizer prices to inter ational 
prices, which are cwlrelyv lelativefN low. Fhloor price; to tarmers were raised sub.stantiallv. lowever, tile progratmr was constiained y large budgetary deficits and 
financial problems. Altlough the IRPP was latched it) provide cheaper credit 
to rice farmers, the volume of'credit it provided and the numbers of farmers covered 
were less than hel'koe oTable 8). Thus, most rice iarmers had to pay very high in­
terest rates. Steps to liberAize fertilizer trade and to link fertilizer prices to low
international rrices were shortly ;ollowed by increases in fertilizer prices. Although 
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Table 9. Fertilizer use and price, paLiy price and eovernment procurement, fertilizer: palay 
price ratio and milled rice wholesale price bord-i rice ratio. Philippines, 1974-1985 
(BAEcon. Fertilizer and Pesticide Authority, NFA, cited by FAO, 1986) 

!erti- I 'rca fcrtihiZer price l'alaY Retail Milled rice 
liter------------. . ------... - - - lerri. wholesale 

aIdS/cla Nominal RI al Iea Aonjal (;o' t. liter price: 
Year (kg) retail ex ware. hols, floor proon rement pa/ay border 

(l''Akg) ttols"1 Itmpot price (I: I j'pro- floor price 
{P iky}, prices (P/Arj duction)i price ratio c 

1974 310r 2.17 37 1 (1 (1.8..1 2.68 0.85 
1975 23.7 4.(12 .2 II , 10( 2 4,02 0.69 
1976 26 7 3.41 2.(,2 1.7 1.06 4 3.29 0.82 
1977 2C1 3.37 ... .5' I.10 5 3.06 1.05 
978 3o. 3.144 2 1 .21) 1.1(1 10 3.13 0.99 
979 3.86 2 t 31 1.25 8 3.09 0.95 

Il l! 34. ) 4.04 I 85 I1 1.36 9 2.97 1.11 
1 , 1 22.4 .4,84 1.91 .00 1.50) 6 3.23 1.09 
1 52 21.9 5 1< 1.87 1.42 1.64 8 3.14 1.00 
1)3 175 5 4( 1.93 .51o 1.75 9 3.(9 0.83 
1),4 "9? 2 17 1.3,+ 2.50 4 3.57 1 15 
1985 12,1H 3.43 3.55 1.18 

a1974-74 data fr1 r t Ru' S(:etustic 111' ; 1980, 1981 and 1983 data from BALcon. 

Iroi )19 80 od !e r il cr )C I' t1 i pO)ted.o S ' tpp]', 

hy Iu rt' froim I1 ­bl)cllah vd con , lh. \ lIlt.rtlatina iiaoncal Statistics (198 =( 100). 

0,MIJIiIa ' 11IC 1 1(eCrier1h10 er pIceL'VIt'Ierred toI' & I lno -I prices for importing years
(IL .1 77 iiJ 19 , 4) ,nil II (I( .H i polCe' hoi e: l rtin., years 11977-83). 

floor I tIcI-)itm 'lhw', \,eic sulbslantially tised in 1184 aind 1985, governmen', 

prrcurcmcntl lll tPducels w:ts very small omlnpared to the level of production 
and also lower tltn the t;r gcl set (Table 9). Ftfforts are being toade to itc:ease the 
uset t rigatton. but with reduced government subsidies: both development and 
operating costs at!e heirig collected iomn farmers, many of whom are aleady facing 
financial problenl. 

A shift in emrlhzisis froim consurmer to plodlicer support occurred in 1985 
slhen the ceiing on retail price; was removed. Rice exportation was opened to 

private tiaders to sIiunulate colmpetitiofl for rice supplies and improve farm prices. 
The policy changes 10 11)4 arid 1985 rellect file di'fficuities of reconciling different 
objectives in a situation where resources are linited: protecting both producer and 
consitiner with limited resources to provide subsidies. In the fertilizer sector, it is 
difficult to allow higher profits to encourage domestic fertilizer production 'nd at 
the saire time, cha-ge 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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slantially. the countrv will contiill,, to import rice in the next few years (FAO,
1086). Major pohicy clt1i nges are expected fromi the MAF under the new revolution-

Ile Iec'Lt (IeatIlilii ( h! Iliilippin. Rice Research Instituoe (PhilRice) by
Lxciitlivc (d.i N,). 101t IiI 108 should boost andti sialpen rice research arid 
level~qin.cni tlid the bretlding lot varieties tailored to local requirernetts itd 

-pccific 1986). PhilRice was created to develop and imple­c'.,nvioilicnts tPhilRice. 
t nl11tllal ice reSearc h i development progiani tIat will sustain ;id! further 

il(ivC lle i.aiialll~dle ill lice pIiLduitioh, Antd streriellhin elffort to solve location. 
pedj;ic ploflcnls. Il ad dilioll, it hopes to nIlplOVe inllle and ecollonlic condi-P ing[1(111 , " ; I I l ll els1 h_, CXpatl litt Optirlllii i) Ie lgpl yvnent oppolrt unfit ies 

ill Olt<' IM A~l A! %,! 

S%ciib'. is itc ,i(I'5 the 1riiw,rsit' I he Philippines, (ollege of Agricul­
tile (i'T il iA) _i' titlle resetr h oin lie varietal iniprovenient of corn 

I l>t.ARRi), I 6K;o). PlICWYo \k r, ".v i haracisriied initiallv by continued colec­
iotion iid cva,:itiotr ii iiocal ;t:ains (Ieinalho ctIal., 1959). Postwar efTort in­
tildd cri,.sscs ptViiinci:l strains:MJW Imic and extractiott of inbred lines. Cooperative 

,+I ii ,lc it l i Al.t< iit i :,al ed ill 19 ) . ;t, ct impelati+)Im with I3IH and litieau of 
A\clti_' l cim"xt 'sl:: ; il ! clii ei.'et l illt bi c Ci'spera i vc til ciiitdillated 
IcreL h amtiiti.. lie late 11)50's, a viioroui ,,rni varietal program was imple­
iiiity! i iliiIe l 'x toll 110b1ids. (ntst:Jillllii li.s (d eSIStaieC tO dowlylil!t!, ,", -,efr id~elm hvdc,. 'Ililt' k'l la ~ lt Ill ll~ : I ') ls scepi blility ,lot l -1­
thosp, milli Ic'af spot was tis:mvirtc (Villarcal !mlit [Lintican 195). 'ii the 19 0's,

lm,tes,cl_iCi ml 'iiv ho ll t'llI f high itldimg 01)(ci Iilinattl d (OP) vare-
IC".. ii Tic St. hi c si i,: '1:, ltllllt Usc diiitll i tn-ie .tIl id lC tile? UP 'A var 

lic I , 11 .t hN i , %kic yIehI IH,, M l tue sIsCepilible t dowilX m ildew. FloIll
th e 5i. i ttic', tic sCieties, bieoiig work was intei:;ified on dtowtny mildew 
-,l,!:!li,, fIIll, c, ,! i tile release ii1 tirt Plilippiiel)NM R I aiid 2 andt ither OP
 

thivr iiile,eistsiti varieties. (hemicail 
 control of downy mildew through seed­
mlesslt 
 I mie cildc such ;is Ridolnil was theitmistiatedI( ExconiL and Molina, 1978).
mI he catlv I,'i ds t) tihe 'resenlt, a lno101 CVgtOrous atid compieliensive breeding


1i4:iii was iinlminientI to include tcsistianCC to iajor pests and diseases as Well
 
as toleulace i,) di ifiltcte ;less conditions. It was also during this period when the 
pnivale sector initrdnctl the hybrids as a cotmponent of till, corn productionprogram i,! the Philippines. A range of improved 01' and hybrid varieties are now 
available it, eotri farnier:; Table 10). These varieties are not only high yielding 
but showed greater Iesistance to downy tmildew infestation. 

To date, lOde rn packages of technology (POTs) are still being developed for 
the Philippine corn ptogram. I ;,,pite a set of POTs for Philippine corn production,
there are still major constraintls in their adoption at the farm levels. Lack of a con­
sistent and rational seed policy, for one, hinders the dispersal of high yielding 



16 Transactions National Academy of Science 

Table 10. Accreditel corn varieties/hybrids in the Ixpanded Corn Progran. 1986 

Varieties Grain Maturity 
llrjrids 7)'p,' (days) 

ImprorcJ V'aric'ItA 

Phil.)1R Cuitp 2 White Hilint 95-100 
MIT \ ;I White Flint 95-100 
hinprovtd tili.:uib White Flint 95-100 

I(ll; %.i 2 Whlite Flint 100-105 

ItI'll 5'; 1) Yellow Orange 
Flint 100-105 

ttvbejdx 

('argll CS 711 Yellow Flint 100-105 
('ji , ill Yellow FlintCS 747 100-105 
Pioneer P6181 Yellow Flint 100-105 
Psi riC'rXCG 33 Wlite Flint 95-100 
Pioner P3224 White lilint 100-105 
Pint-ecr 13208 White Flint 100-110 
PioneCr P'3 274 Yelotw Flint 100-105 
Sin Miuiel Corp. SMC 102 While lint 95-100 
San Miruki ('oip, SMC 301 Yellov Flint 105-110 

Corp. SMC 305San Mi jutl Yellow Flint 105-110 
San Miguel Corp. SMC 1'3 Yellow Flint 100-105 

Sin s': N:itional n od and Agriculture Council 
Natlitsl ( ooper:it ive Test for Corn (Phil. Seed (nrd) 

V3irielics ot coi .cods particulaly the OP type. A 1978 study of corn lUirmers in 
(agayain Valley. It' exa tiple, revealed that 70.$ still planted the traditional varie­
ties whilh a folilrh (,,flie iespoidenils repled Hhat the seeds were either unavail­
able ot very .Xpcn.tsive. I igh itiptit prices of feitilizer and chemicals also constraied 
tlhet'aitiers' aidoptioll ol ioleiin colliproduction fart mattageient practices, 
henMc, tihcy have n1ot appliCd fertili/ir within tite recomnmeided levels.
 

Rcci'lizitil tle itriprartct of! ire corn stb-sectol, 
the government launched 
inte Coln plt'ltlll with !olllajol I ) reduce!it policy gitals: prodUctOn cost to Sup­

1)ol the livestock ltidistrly, 2) Cliniiate corn iillipotatiton and make the country 
a corin exporter iisttoid; 3) ichiwve scllsufftciency incorn production f)r food; and 
4) improve incinle of small farniis. InI 969, the National While Corn and Feed­
grains Piograin was launiched to promote the production of corn, sorghum, and soy­
beart. It was later replaced by the Masaganang Maisan Progran in 1974 aimed pri­
marily at meetirg tire increasing demand for white corn as food and producing suf­
ficient yellow corn, sorghum, and soybean. The target yield for the program was set 
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at 2 t/ha. ttvwever, ac:ioaf averace yields in the progiam aica) were only *.5 t/ia 
for white corn, I , t/ha to yellow conit and 1.7 t/lia for sorghti. 

Because of th limited ,Iccess of (ie Masiagarang Maisan Program, it was 
replaced hy Nlaisari "7. Pt:tteried after Masagaim 99 o'orrice, Maisan '77 promoted
 
the lutilizatiol of whlite col r as tecdgrains. Closely related to the program are two
 
ofher Mal':air 9 amd .Mism 22. The tooilel Nvas a Inth lecliholog yellow corn
 
progriai t p TInote lhc use i IY, and nechianized hrimg he' tlatei, to 
Incrcast' hioditCtiVil if) hillk inea.; 0.3 1. nimetric ioii/ha. MNaisanrono to '77 it­
cliled iciily - lor p ,imtliiic SuIlciiisev\'tiiin, for ttili'ing faint pit ducts aild 
y-pr dtih!clki lit. ck p lt iiit , id for i ;iti' oparj(ilk corti to iIIIloV,.' Prleiill 

qtiralit III tIc pi ou!iiii .11 ;ia 

tpo- II 

Was ntevcl atltailled. Ihe n.itjor reasons cited 1P)85 .iflltill 


In - il i. oV'iIIIc'Ir c )wecvcI. cll'-s;ilicicllco' III CIII p t 1oUctiill 

OIcrez. :i1idOctvio,
 
198o) lo the. failre veoe: I )lack to :idcujtr:ic tecliroloLy. (2) Lid, of cdilt,
 
(3 iia,.de-IIalC iechriiciii 111:111loss cC il in.entv, Mrid (4)1w }'oilplice and high
 
co" If 1 i' lo,,c,,i .iziil' lhW l211 fliet' rIentW13la 1 ntc\\rcirl:im iec1;11'r . c!l)Vei t riclul 

ploiI r.,c1lld ;t-,i I 'IMii 1l)t.d t .:ll' :i,:llic th,,'
;Ir Malthl r: "h ttilitl IlttaiI!esi", 

}liml/ mIl I, m!l. ll l:l!l i 11Ii .'t! , L dt pills} i m m !, if: oW d l :'ul p l'),jut-:ito l 1, If 

p iorIill I \i i I liet \1Iwo llli plow ;le;lrcisl,-,' of t llow:i' cii;fi ,isi

il~lc'liI )lt.. ltt+',: hl lL idjc 11) l+,lkill,)Wc the U- lc{ 1 i 11MOVt1t] O)P v1,11itc'; Mlid 

lt' IIhl ti. i i ill 11 l iliji!'illi t t,'l(Irble ts like .eCldS rid tcrtiliicl:,. 
(3) ill l i'pl1 I ( il t r lcstcison s.irpulr, {l5) ketiie ,islilc.st 

I I1 h I l a lll'la!th ,.<, . i Ia'.; ntI~ the nriutuhei Ihrimc .i'~'linp t Ol' rI) 

uiilcr i-i i in ltili cippi:-i , foiri ('Y 

On tie '. , (iic ire e olr i)0cr<ta rs ;aviled if the prodiuctio i loall pro­
vdcd for ihe FOJtlll, thll t ai cate; majority 1f-<1:) coopcrated witihout availing
 
of tlt hIaI liS.I I iii: iiicc.I iIc: toluithI t SIile.Icicasce I Ioni 

i loiti selois 1Ns2 toC ( 9'l83. 

52:; d' inig tlh
 

1 ). PhLsc A iAil i llcillitliotll to lo,' ifi is3 B'l!:ise
IS 13. 
' n(tI l ! t,:ict i I the li Ic itiln cit.icced Iy i average + o 2o,IIN by 

pc! l rt ppitle. khile lie it) liu ci c ,1) in i ­i illcrs 1):i.e mlire 6<:In\ th:iii 

itloili clo ppln. se:!stil!. Aulllulelh thii.: V;ilctics piooMtIsLd, highest growlhlhicC lhe 
ll aicil I i wl l e )IIt valicty, while the total aleai:1oll Ic i), 1 plaited was sI>h ,ll 

Phlul l,d w I\ ricu hi, ; tl! tilli ilts perlIt (W ; dccrea'ed in ii' ti id. 

I ii lacili:;t, lile pi<durt li!I of sellw ci i imIedialc, tl,0e govri­

lilit liiiclld Ire Pxp:iuii~dL Yellow ('(I li dotiCti .\ssi;iSicC PlOgaili iii (984 
covetill 100,(0) ha, initially. Pour picetil of these covers stugar areas arid idle 
latids which will ho cont0it.ld Itoye llow corn priduction. The tiew poeiri pro-
Vides thee ilriiativc liinrcle. SilCties to faiiler participants: ( I) NFA Assist­
ance, (2) id-uset/Supplies Assistance and (3)tlhe Banking System Assistance. 
The Expanded Yellow ('o)rri Pitogiaoln was superseded in 1)85 )\' the Expainded 

http:cont0it.ld


Table 11. Total area planted and number of farmer coOperators. Ma.sarana Program CY 1982-83 

ft'ybrid ffPB ti Corp? 
Total 

With 
financing 

'ithout 
financing 

Itrh 
financing 

;ithour 
financinz 

; 
.fIIacie 

Wit;-z, 
InC/nc7ntCfl 

Withz 

fnc p!f,g 

With.ut 

financing 

1982 PhaseA , 
Area (has) 
Number of farmers 

1,305 
6,303 

5,197 
3,446 

11,186 
7.251 

5,359 
3,735 

3.783 
2,168 

12.033 
7.084 

28,0(4 
157 2 2 

22,589 
14,265 

1982 PhaseB 
Area (has) 
Number of farmers 

13,000 
6,357 

8,890 
5,073 

3,817 
2,485 

9,191 
6,371 

3,971 
1,i51 

15,856 
8,567 

20,788 
19.993 

33,9371 
20,011 -

1983 PhaseA 
Area (has) 
Number of farmers 

18.757 
9,679 

13,126 
8.836 

4,047 
2,580 

14,376 
11,250 

1,426 
1,103 

25.285 
14,142 

24,230 
:3.362 

52,787 
34,228 

1983 PhaseB 
Area (has) 
N mber of farmers 

12,813 
6,045 

15,836 
8,526 

2.271 
1,586 

!4,009 
14,023 

18,965 
9,267 

29,845 
70,825 

34,039 
16,898 

59,690 
93,374 

Source: Ministry of Agriculture and Food. 
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Corn Program which api: incIctles wh(tite cotn as i, tile it igitial Maisagana Program 

launcled in 1982. 

Reseafches toneot 18l1-8 have oliit sli; coticeirlliitd v:rietld improvemllent, 

CIO[) [)ot _'Ctloii ;Jl0 clltilu I taiigetell.s, with vety little efrt lion postlharvest, 

Fi-)cC "ill!- ii61"il tio uIS 'ell ;Is N,It I tllI mai ketinaiL (l('ARR ). I Q oh).0C 	 iCs ;illk 
o 	 IWolk oil ,.'Iun li t It ,, Ii I lIt; oI c I n AtI iis I stlio st C'Oh i,, patt edII IS liced 

o h(.. 	 lxpmId . 1,) CH t52. zt0))I estltct i,1Cietk!IllS M(CI gillp 

Pl essict	, 1!C Wlncteislt.'l ofe :rt ila1c 1 ech4nloo to reduce he cost 

tlo l otiti tt1 i oCW nitoi pltotttlh , I i ' oi, p0I! u Iltli, lgc l' pi dii l, ick of 
11I11ils, I"'m [lT,:11Ci1Lf. e.\ICl1sioll plok, klllS allld Uk] elSe \MeAOICI' L_0qlkh iOlS. ('0111 inl­

)dtl ttd! l h , 0 1"80po tI i( ,ith Icl 10)1)11 I 1,Oi 1 t CII 3h1d ot8S waS 
Iov, est it- 1Q ;4 :li11] highes~t il M)S3 (P l;: ,yVoi. 1080). The ill 'Tea;ed impilortationl 

reflected o tieth-,t i,c ,,hJc oIlAl foodtIS:ieleemied telattwt.cas tofori] 1., tek ive-

Itti t I lit i I Nc1 ) lo licI;to ll'C l spineitlude ,-Lis,0t!caieiio aiIto NPK 
itct t h'l :'V, :tt, WIel i l/ L',i S lilll. ICCtItll­

nItIn,:i[tlo 1 :() it~ ll.- t!'iilmmld 1. il.~ )) hi :icidic: >tiks with" pit <-/5.3. opt)i umll 

Ipl'iiille ,"."I.,t%. Co.MoT1i1" thIeCS1101d level MWteC~MWIIiL IIity !evel I'M CO ol oer 
I 

Alld. ( 	 ]tl l ",01 po, 11 1A~ ( ! [l11 ' }1oil1 ilSC..tC.IM ,I S. :111d 1jji '1LI:jled w eedl 11ltal1;gc-

HICelII W, 0;1utl!i. Na,'I pohi,_ ch]|angCS, Mc Cxpecwed frot)I the NIAF tmider the pre­
x

,w~l I ~lit~ld ,.ovc'lll1lh 111. 

~lh !2 	 Import., [tutA supply and fcd and wie l con Philippines, 1973-1974 to 
11)84-1985. B.I con dala ((;nt/ales ct al..! 0;5 

l'otal F.'eed list, Foo J use 
Crop year Imports supph " and waste 

o t.aI Per caput 

(000 i) (01 10 11I1( 1) ((0 1) (k g) 

1973-74 91 2,445 738 1,317 33.4 
197-75 151) 2,93m 832 1,709 41.0 
19,L-70 54 3,104 884 1,822 42.5 
1970-77 100 3,088 1,j23 1,646 37.4 
19 77-7, 134 3,()84 1.205 1,556 34.5 
197F-79 56 3,299 1,274 1,556 33.6 
10711- 93 3.4 O 1.559 1.553 32.7 
1980-81 151 3.609 1.674 1,533 31.4 
195 I82 .75 3"7,10 1.786 1,539 30.8 
198 -831.11 , 3, ;,,It 1,893 1,,479 28.8 

1983-84 321 2,77 1,877 1,400 26.6 
1984-85 35 3,965 1,917 1.555 28.0 

"Total of lvoducitiI,, IJ Jil St id 6eginnii stocks. l'irding stocks ranged fioit 104,000 to 
26-1.000). 

http:ilSC..tC
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POSTHA V EST 

Thotcritical postharvest problemn is drying delay Of which results in bothiK-qatttv andqualitative gain losses, Delayed, drIying aft'er Th -vst,is , themain cause, of the hig'h inicid~ence of,aflatoxin in corn in theregfn~lg~
~+ al19 , 4)TaeI Dlt:112 on between -regions -nA, flvus-infected field corn theP-~~ne'j'has be~en observ d (flag,'1-7') (Tbl -'In th~U 

ears 
i _, 

infected with Eu~ropean 'corn borer'had the highest concentration ofaflatoxni~~~jat harvest (Widstrom et,at. 1975) suggesting that damag of dfchtasA. flus ifetion. Bruises during shelling also facilitate infection (L L. IDg, pe­~~('-sonal 'comnmunication), Epidemiological studies reveal 'higher ncidence 'in' fir~ 
- ~ cancer in cor~n-staple regions in the Phlippines (Bulatao-Jayme et al, 1976, 198 l)K(Table 15). Primary liver-cancer ranks first (21%7) among mainnista~ecautopsy. iBulatao-JayTp-, 1976). Of 54) 'corn samples examined, only;'3%7 were

-"'~negative for afldtoxI9I nd 69% had abc'ove 30 ppb afla toxin (mean 102 ppb), Bycontrast 36 rice samlIes were ~178%'onegativefor aflatoxi but none had 30 ppb con-v 

Table 13. Nr~tural infection of corn with Aspergilu faugroup, Philippines 1971-1973
(hlag, 1973) 

No, of MeanA. flavus-Sampies withsout 
- , 

Sample contaminated
'samples A. ./7avus (7%/ pains (%of total~a 

Field corn 39 '86.75, 

Drying corn 12Stored corn 2.2 ­27 ~ - -58.1 
,23.1 63.3 

3->-~1 0 0 gr~lns from each sample were teste frAlaus group. 

Talek 14. Field infection of corn with Asperfillys flaPus.group in different provinces, Philippinles 1971-1973 (Ilag, 1973)' 

- ' ' Grains testeAovince - ­ elin -­~(no0.] A. .lavus (P,) 

Barn~s900 

4---- lulacan1 ' 

4.1

300Cam'irines Sur '200 

1.
 
C""'(ebu 4.0
'300
'Davci' 51.5

300 - -15.7Laiguna '1.0006, 

South Cotabato ' 600 


1 

6.2 
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Table 15. (Corn intake, atltxin contclIt, infection rate and aflatoxin exposure index by
Philippine regions, 1975-77: in comparison to liepatocellular carcinoma index, 
1973-1977 (lHulatao-Jayniv ctal., 1981) 

Ihtpitocrlhlar
 
..Ill
t v tt caircinloma 

Intake ..Iltlatoxin 1nfection 'vposure indexi" 
Region (g!da0 (pph) rate (Q7, indcx0 

Central 'isrsva, 215.01 54 89 1 .(033.3 18.5
 
Sullmwestel \indana 112. 62 97 
 619A, 14.3
 
Siaslern V:,'a, 1015,7 55 93 
 54(0.7 14.2
 

Western V isA, 6 8 
 73 82 401.7 13.G
 
Melio \Illni 1).
1 2 98 (1.6 11.5 
(cutral I u/,n 2.6 62 ()8 15 8 9.8 
Southeill l:Ium,. I.0 58 6-1 5.9 9.6 
IlicI 6.6 65 9 38.6 8.8
 
,"ie.,ii VA~kle 4.7 
 37 33 17.9 8.4 
hocos 
 2.o 30 57 
 4.1 5.7 

SPeretCilaew I niaImil e V [t1) hei rlil lueisll iin !ic lltir till, tnlt.('rrelatctl
';ssisl s wt h .Ilhl-<i e\p-1o l. %it, ,i '.,itild3, r "* l1t Mini \clihdl-(l strctC tire 

JhIA I tl I IC lt I tl \lt ll cluehJ t \iii l It' ot lw rt1itsh l It t1 lt li rolli1)1) l 

' itIC r rC!!jiit
 

le ntl( p-:p l) ,1l1%) llli~ I 'i C l d/ _ ~ ~l) S lllillaiILeSlls.ere ea rliew r ll)­

i:1illed h\ Sitlllmllil lacl (1i., ( ,'"7)2) iul e 1(i) ('ur utlle !" ]iict'ol level :l l:oltxill 
ill (knod Vn 2(1 ppl, Alll it'i0 ; tIMlxIII incidence Is litijiiiit l iill rice VJlre­iJidiiOrtal 

ties (.alalltltli ('Iat., 
 B).;tl l:ll iime ct id., 19,7(0), Al~a )xiiilevel SlItIld he 
rechccked inl *':ils m ililtll v:m ticrpllmnteds Ill tilelilty essoll a!ld lalvested 
duiirg periedt (4t lc,:vv iii hill. i )p. infecled rice would have poorAngitr.ilh 
tnillirif \ arid le,,lllltltild mui Ilhw. lu illedrice, %kmld he low ihrallitxjii (l1: ullld 

.hdlrio), I ;2 ). liti !h(, l:ll u fdtilt lli std i:iii s ire- divcit d ;!s aniid fced. 
!)cfsel I lthcsnieutl I;jIVst0(dli ce tuant result it) iollitl 2 

hi llilt, Nl clt 1) . "flli,,v 
pli i\v ii "Stack­

,,i 1at., .i ll'l rice ho stlckh,.iuriIticcn g his tdliceti 
tll ctil., N S),.4)(Tl hl1 ) ap~ iii| .Jit'iit l tlwtling)Iltli1S () l e igrants Ihegun (asil ;!)ILlt~qt
l,?";ll w yti!;tllm() I lIII'It()(II 'M l ln ll (IN1W el l d ,lilt1LI~L.. e l) 

ric,' t 'ct'lti'l it N l'".\ ni:1X ltlirllt Ifl 2 v ('Ihiiis ( N litfl ('t Ii )11111ii \ felhnv :'i ill., 
;iko chutluull ht!0\11tt1ic'1. S kl;u)kIltltli' it \ he tiiiil iiii/.Cil It Clleclise :ueil;lilIl (I* 
cuti lsm !!etse p'151lil; sesi;. s C1lld Ihefrlut'rti liuc'l I1ltl[2h -llnInve.l 
ir'.i!litlltlI ustCIiliii Illeslhiue.: ili'ii mdl(illstus}e (l'hilRuce. I (5(j). 

\ltike't (lrulit' l f l t'rl liii \';iI'cf -ii iu I ashtvetil hr'tlu hailling. Very 
little plice prt'iiniul is ,ivciil hea l l -edii li t' sC ll i lt' Lesiltilt htghu 
peicetla ce !,Ikens id market rioc, Iliere is (ilit'le icenniv'e I)intprive mlling effi­
ciency, iltlthugh ilie lecliology is available. Breeding fr iranslucent tionwaxy 
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Table 16. Aspergillus flavus infection and alitoxinl conent cornof and its by-products
from the Visayas and Mindanao and rice from M~inila (Saniamaria et al., 1972) 

No of units Units y'ielicng Aflatoxin Bl*Sai pi, descr@,gr. plated A. .lars(%) (ppht 

Whole corn ort cOb,. diryinr %rd, 
rural area 21 71 343
 

Whole corn, shelled, drying yard,
 
from above 
 20 55 107
 

Corn grits 'ro bhirarin lirnIItI Ion,
 
mill it rural area 
 18 94 29
 

Whole ,orit. ,hlial. dry,. or Iillinr 
 20 30 503
 
('o1 rrih tikeit from mill at Iragij spout 
 20 25 86

Corn eeniri, 'Ied tloi itillinr or feed 
 21 47 233 
Cr drustamid lin tchrIN, alrinal feed 20 90 343
M"ld rriehlr it 1 Ioullrirhnyrup)anry bodega 30 0
c 0Rirl rlre o ttfJ't.nri~l rraIlrts 

IR8, 9 ;11. nI, 40 27lili:] rloetexl)tl illId expf, 7 

,rls IR8m jrio dried. 40 is 0
Rice * ,il old, tired III odcer. IRl8 40 2 5 

table I 7. ( nllrarl Oll Niio ueor ri rIlLrtll and r.y and protein utilization it, rats of four 
It"Ill
vellmv niiletd rlct'e Ntac kburning" of unthresled particles plus straw with those 

il thireme rdiar, rolled r L-, I',gusin et 7, 19841. 

i'ropcrrv ,at1-: ro i!r' 1 
Yellow rice White rice 

I udc protell CI N \ 0.25) 74 8.7
1. Nim- (gI10 i!N) 3.1 3.5I nr , icillikTYr 15.4 15.4 
Bal'rnre d at Illtlr) "ri' rats
 

l);gcsItbIl ente'itv ( ilf intake) 
 96.0 96.6 
I ruc digcstibhlity C; of intake N) 92.11 98.4Iiiurogical value c: ot ibsorbed N) 66.4 
Net protein uttlizrim (" of Intake N) 

67.2 
61.11 66.1 

grains has imptoved milling r-',creviies hut head rice yields are still lower by 5% than 
U.S. and Australian rices. ('onsArtters prefer white (well-milled), translucent and 
head milled rice, as indicated fron terail maike, survey ( Unnevehir et a!., 1985).
Fancy varieties. ;Iosl1aro'titic tpi:tnd rices, are hilhly prized. Since rices are dis­
played ili open bins, subject to (]ist alld contatination, consumers normally wash 
them before cookig with contcomltitanl loss of water-soluble vitamints 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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of 'over 60% have been obtained. The current conversion factor for riEed is 65% 
Y suggesting some diversion to: fedue 

in mi I incver),__q alsoexist but.lave_.~jo cn.ssivCorn is also converted to grits'and b'oiled like, milled rice. Varietal differences;~ 

tmaticlyrend d Th F ipio trefbredc'eis' for ehoh'lerain, welinilledtrais­lucent raw rice del Mundo and Juliano, 1981;Unnevehr et al, 1985).' 
ofisWhite corn' is preferred for human cons1pmption~over yellow corn because 
ofissuperior taste; yellow corn has a characteristic flavor (M.M.' Lantin, personal

communication). Farmers also observe that white corn stores longer than yellow 
corn (~Paris and Unnevehi, 1985). Starch properties vary widely among rice varie­
ties. Preference by Filipinos is for soft, cooked 'rice equivalent to intermediate 
amylose (2025%7) rice such as C4-63 and for low-intermediate amylose rices 
(18.22%) upland rices (Merca et al.,' 1979; del Mundo and Juliano,,','981). Gela. 
tinization 'temperature (GT) of starch preferred is intermediate type for thie 
former but may be low GT for upland rices. Corn varieties have been shown also i'o 
vary in armylose contcnt. Adequate' screening methods are available for a breeding 
program for eating quality. As an example, the recent variety',1R164 with inter­
mediate amylose and GT appears to have wide popularity. 

Very little systematic study has 'been undertaken pn the variety type most 
suitable for traditional value-added rice and corn products and improvements of 

,,tXraditionalprocessing techniques as a means of income and emp oyment genera 
oi in the rural areas; The nutritional effects of these processes have been studied.
 

in some detail (Juliano, 1985b). Rice grain chemistry and technology has been
 
recently reviewed (Ju.ano, 1985a).
 

By-products and biomass utilization should also be considered such as the
 
greater use of rice hull ir< ,'Cam engines for rice mills (PhiRice, 1986).
 

Policy Issues 
The limited land frontier and high population growth rate are the two major
 

factors that have induced .th- Philippines to adopt 'a strategy of crop intensifica­
tion and technology generation if it is to keep food supplies abreast with demand
 
(Gonzales and Umali, 1985). This strategy M.s tremendous implications to tech­
nolog~' and economic policies associated with the production of rice an'd corn.
 

We define technology policies here to mean the broad activities of tech­
nology generation, transfer and adoption from production, marketing, processing
 
into alternative products and the packaging of these products until they reach the
 
end users. The issues here are: what should be' the configuratitin of the technology
pol-icies 'for rice and corn?' Under what overriding goals should these policies be 
considered? For example, shouldthe emphasis of technology polcies be on equity 
or growth? How should the roles of the government and private sectors be de­
lineated in the generation of~these technologies? 

Closely related and cornj'ementary to technology policies are economic poll

cies focused on economic efficiency as the major criterion. For example, the issues
 

::: '
 i~ i -? ' :',!' 
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Son whether it is more economical to impiort than to domestically produce rice ad corn fall under this l
of incentive$. dls ince,'tives in food poutnas well hs government market inter-~~
_,verions verus..przva tenitiative,-are-also~xaples-i{;j thle- domain -of cnr~ 
Spolicies, 

Consistent synchronization ofbotli types of policies isimperative in attainingc
duction should be balanced by the economic efficiency nr ootmz h lo 
cation of the country's limited resources.om p i 

Under at economic regime of depressed economic activities constrained bydifficulties in servicing foreign debts, the need to sync~hronize technology arid eco­a sucsfl o am nr~in 85 eah roughs ro.!',grt~ foprodcion echnoical iiifood pef
nomic policies becomes more pronounced. Forexaniple, incorporation of adesirable 
trait such as a disease/pest resistance into a variety has merits, as itireduced cost of inputs such as pesticides. With self-sufficiecy, re sultemhain 

grain quality is evident particularly with the desire to export. Thaion 
rices frexport are characterized by long grains (>7mmr) (Kongseree, 1979). Improved head

rice yield on mallingis also imperative, Varietal differences in crackiigresistance
during moisture absorption stress in rice (IRRI, 1985) and in milling performanceof corn should bc verified and a screening method dev'eloped and 'its cause deter-MAF'qaliemphasisnmined. 

Adequate information onl the quality characteristics of parents used in thebreeding program would insure the miainten~ance of desirable characteristics in the 
new varieties. A better understanding of the quality characteristics of the so-called

Fancy varie~ties and the better-quality white corn varieties isimperative to a br'Peding

program for grain quality. Variety is an integral factor in the production of export­
quality rice. With NFA now under MAF, quality assessment is coordinated. Rice
grain quality had been more a8responsibility of NFA thanofMAF, alIhough NFAhas been~involved in the'assessnient of milling quality of promising lines in the ;
Philippine Seed Board. 

Rice farmers in less favorable envionmfents have not benefited from the

modern rice varieties which are adapted 
 to irrigated anid favorable rainfed lands. In <addition, these farmers are subject to a profit squeeze because of the reduction in
rice prices through higher-tlian-border input prices and lower-than-bo rder output
prices during thle 1970's. Thle breeding of varieties adapt~ed to these less favorable
environments have beeni initiated at IRRI and innotional programs to improve the
income of,these farmer families., 

Current Masagana 99 fertilizer anid integrated pest marnagenment recommenda-A

tions ate too general anid require adjustment in various regions to be effective and

economical, Although most recent economic studies (Unneveir et a/, 
 1984; Gonza­
les et al. 1985 in rice production showed economic efficiency ini domestically
producing rice. at different lev'els of' technology, package of technjology tailored

tG specific sites, including adverse environments, should be developed, verified and
recommndu to increase y'ield anid profitability of farmers and to include integrated
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,uners and othporA 'd o~dei
i on of narie ie:).'s'advun r environ .: 

Icesdproductivity of rice-basiedfarming systems must be also profiablestabe,ad sstainiable. ?Naturial .resource :mainagement needs !grea'teremhs;sooe mnal use of chemical pe-sticides to insure miiinial pesticide: resdue inthe~~~ganstawv and in the environnment.:Alternate. sour'ces of nifdents(srwazla green manulres, aninmal manures), nitrogen Rxation by blue :algae :andotemirorganisms in wetland 'rice soils are beinginvestigated;ope tic ides, . .. - r 
oaebtnia orerd 1 ; ,s e:
° a b ii ii.l=S


The. eport potentialifor Pl-dippinc riceeis bleak fo eea esons.Firs'th
maket is thin and very unreliable (Siamwla ardHyi,18) 
 sthinningpo
cess iisaccentuated in Asia, the main prdcn ardcnu ingrein becaus: (..!.:theintroduction of HYVs othat ;shifted supply.: the major riegf A sia ....at ::...
"
o ;'"€sbca.sthinningtprocess inakes untbeta igp ten
;' fTis ;!
:-S'.u
i).:ii~
 eultingm:in aigh::, .':
 

i;;".::Second, tire
shiare of Asia in rice trade has :also delnd substantially ovr;ithe
iif~previousiyears."The shiift of Indonesia fromi its positio 
i!:i
 

.......
a ao•motrtS...marginal :exporter in the early 'VSO's has sub taniall conrib te a t..: gut 
r ...tirporicaccentuating ftr... . ..te de 

,,;!porter, tile 
• cline in/riee prices. Withtile exit ofhIndonesia as an im- :possible destination for Philippiqne ric ef =: is ­expor attempted, wi..l-,:
,.Middle E:ast be the ::for hilgh quality rice and Africa :for low quality broken rice. Withi !t-
Mi"ddie East :as a target, the Philippines cannot eornpte with Thailand and Pakis-: 

-il" ':
 
::ian
t ingrain quaility. The demand f'orrice: import inAfrica, particularly: Nige-ria,~ iis aSh
funictioni ofrevenues front crude oil export. Tis revenue source, however, has
i
idwindled substantially because of the continuous deteriorati0on in tire pric of... ac.....
 
: /;
::iiThird. [fie argumientof' economi c comparative advantage can be aiplied to :,
:the potenitial of Philippine rice export. Projections for 1990 (Gonizales el al, :1985),:;
• show that or3the Philippines to gain economic efficeincy in rice export, the mni-,116ni/mmborder price of 30% br~oken Tice shoul~d range from $I05/, 
 :
r:'':':t (raifed lowland)o S2 18/mi (irrigated). The border price level of this rice quality in Bangkok, Thai-:!:;:,
tand to6 /; !:)date isSI5d/not (17O1) which isway lower thani the Philippine' csaability: -.i:.::)
 
: .
.!:)
,. 
:: In the case of corn, there is enough empirical evidencei (Gonzale et:al.,,:i1985; /i~~i-
La ti ..and. .Oc. av.ho 1986)....
:.corn 
 economic desirability ofdomrestially producing.rather than importing the cereal. Tire coisia-t, however.__.: len ..:., to be focused,! i:ioilth'ece defvy sevces th~at accompanyv corn technology. If file cohi:'::!)poram is to target 90%:r of'tire corn 

tile 
farmuers who are sinall pro~du~e-rs, their acon. ilsitet :pU!"l ' on seed production ari d disilbution o01)l vai,Jeties needsto be sus-;taiIyhrkd :
corni gives a higher yield than, 0) (:orm ev.eiunder low prOdutioll ....iltt, bu 1 o give a mot atd."agronomilc pefforillance across enviirhn­



stited and acesbet hm yri ed aet eprchased eachen :whfl 

which ne reccif only every three cropping seasons provided theretisno soure . 
Wy pohibs i small see alnctist mosyities2goaro­'ditio 1 cmrnCs faothert varieti lo 

On: the other hand,: cnieale: researc efrha loeen concentrated o 

b I~n n­Low-input tcoog shoul vee etthe otmzigo seou&s~ 

wabwliichneuds rcin oly ertiiy threnesrppngeeasn prougdh tlresuc 
economics, of hybrid ;rice production isbeing st~idied at: IRRI, because ofthofacnaminatincfroteas vrietcries. 

Hybrid seeds also have to be purchased each seascn Ordinary rice seeds do not re­

hybridprienr vie f6) Ghesucerlyi rice inatherPoes Redprlcof Cinaus
 

Agriculturn machinery ad equipmentr uii rures ig i autrwinten­

sve prohbitivn stosf ardersosn fi caionephiss at d e ivenot ppro.'.. 

s
Onvt h othe hena cyoida te rndser nfo hae faere ocers ad 

ies r viwo ii'inintainreaise o erhbest sta reore u t'lnaeelm aynghretdyiedscorn, 

onmicd n nc offbrdric productionTereinh ofo easons.pLabor­

were,maonagemente23/% to ireae 
sie a oiRRd beeaseto afhighr,,icdlturalive achner. isi sendualmarea tcrnlbor inetsntrdtoa oleuimn n ehius o oi-cnn 

,*naditeioel mar reieremet c wsfabricaetoaationodcnibestes her ae cnt otoheprsedhaiveprdcinstes aSelr, 'ndriA. ndalsblystuiedite 
Hybrideeds 'aio ve riarydeeldr d 4tchunlogieof 

uIepfrveenteplacenpsteries setthe pricorln
humidregions waithmoreeverenuato'the'probemntRthsehos trocessursedeac iced r 
hese bel adpreted byhend-srscaleniay insatedminimizerouanfanrersotca 

s i andipran'pt meanag nt treuh nral rsproucwtive anpuatie
entrepredrers toaot17 osurhilwe yi-soedyig(Rice,an'poesr' tl ~eealte'amr 1986). 
traditinalreolseequimen 'andl.athiqs or mstuoecdrng. reimn.'yabu­
dies. suggesa and' igh poiesthare lssceptill ocr sokurceidlzatoe drisnt
 

teoptilogyn os'orouto stialgrigbremasduisg heldegivnopron
istiiill 

Iforsroeent ofd byotset Fild~g ofstan ris toog'iie rouaemnt 

byummeiat,drigofarestead cdra"age anf disolre toinbaionreve cntedt 

(aO/FAs bu osuefloe~yi-tr rig(hlie 96dryer. 7 
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Table 18. Summary of Food and Nutrition Research Center, NSDB, analysis for aflatoxin 
content of corn and rice foods through October 21 1970 (cited by QueLral, 1976) 

Vu,/samle,.N Al atox i 

Product . ........................ 
COiltet'l I'ppbj 

W'ithou "> .;0 p!b A[ean of' 
Toral aflatoxiln aflatoxin Range positive 

Corti 

DriL d 37 0 30 3 ­398 106 
I)oiled 13 3 0 0- 20 11 
Popp)edi with Sugar) 17 9 0 0- 24 14 
Ponl d with alt) 12 4 1 0 ­660 20 
Carled sweet corn 6 2 0 0- 9 6 
Bran 3 0 3 197- 265 242 
Corn starch 3 2 0 0 - trace -
Cor u%ith t'oiiolli 17 3 3 0- 143 37 

R\ twe 

Str:ikw 4 11 0 0- trace -
Rice snear 23 18 0 0 - 22 13 
Rkice, shear, :1i1d 

oconut milk 54 19 3 0- 786 39 
Rice, '11cal,anid 1vlka .1 3 0 0- irate -
Puted ricc 2 1 0 0 - 3 3 
tilili 3 0 1 28- 31 29 
h'nl'q 6 2 0 j- 6 5 
Cerfal prepar'lon 3 0 0 trace - 14 9 
Btnlid ib,ewe, 2 0 0 tract- I I II 

\'iiolttlell illwhich 'lie private sector cat1 he IIISt plOdtiltliV. ;id ilot to directly 

illttl-velc it the ectOnliii activiies i f the l'Iuid suh-sectil. Recent studies (David, 
]983. UIIIC\chli. IQ)1 ,) h:%e sllwt\ i that diroct ",,'vctttmit inietctl itiotl itl the 
llirket Ir"-llIS Il l t llic tlieintC\'. 'htt.C , it would he ill e etolloilli-

CallV deSir;a le Ill the hi1iC iill Im 1te eiv t nt t llltolve'e iithy it! ectttllotllic 

lCtivities which Oh plivte Mlclo,ii 1 ticaihlt fdom v, nt:illinterni; Iasis. 

Tl ,tietili2 

capahilil.S% ciii . 'l ild I i e eort Tle lnced 

(O) tlit l iild, i-,. Ihteec i,,l IlT'ei en duirestic inistitutional 

Ii . IAHtltIt l.1ict\ I'Mccli,t a;tid 

is tttih pte li it hill hi' t lie C ''et , ill lhe' n e:t', . !hIi l li sllt 11 , le Io IRR I 

IPhtilippirtes ,0ti~", ti& ittI t~ti tat tit~il i ll iil ler t'ii:ted liv :ill ititiittlo ] rice 

research eli i sIle ,it!Ole iii [lic tkielt1frilt. 

It has hitii ,erttoitl that ,iicIal teltil is to ice (Ivetisot llidFlores, 

1178) :tid col l (Pec/. t t .85) high-pay-Olls funds allo­iscttt ch have Mid \121the 
catcd to ;jagctilturatl recirct in the Philippinies, like iii ither less developed cOUt­
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trifes, :are not even 1%of the gross national product (GNP) (Daniels andNestel
1981). 

'~~"activities iii the, food sub-sector. Tis supp~ort' should be for breeding strategis,
rserhson technology adoption and on farmtraspo-hvetciiisfd 

procssigan pakagng, iththechanging tastes and prefercnces of c6rnsu'mers,researches should 66 directed to the processing and packaging of the alternative
end uses of rice and corn products.
 

As mentioned 
 eariitr, there are gains in economic efficiency in producing
rice and corn domestically instead of importing the cereals For rice in particular,
there isra need to look at maintenance reseacl to defend the technology gains the
Philippines has already attained over the years withou necessarily dierting focus 
to technology research in the unfavorable rice enviropinmrets 

Because of the demand fo, high quality grains for loca'onsumption and>' 
"in the world market, once self-sufficiency is attained, breeding efforts sh~ld in­
volve multidihciplinary teams to ensure that the new varieticwill possess improved

andeating.millingqualities in addition to agronoic,rpertes. The quality critera 
should be basedo, the Filipino preferences since only 4%, of world rie production
reaches the highly competitive world trade. For nuritional considerations, protein 
evel should at least be maintained at about 77 in milled rice or 8%in brown rice,

because rice is the principal sourc of protein, except in areas where corn is the
staple. 

yilsBreeding should also emphasize tolerance to adverse environments to improveyilsa 'd beneFit the farmers in these non-irrigated areas since the beneft toth 
modern rice varioties have been'limited mainly to the irrigated areas fiss te
disease and p sthresistance should reduce pesticided epe&die enrer and 
earworm resistance should reduce thle id en e eaxnit corn be n 

For corn, thle direction of' the program should bepthe small producers ;liwho 
compose the majority of tile sub-sector, There re still, however, constraints in
raching .thesmall curn farmers. One of' the major bottlenecks isthe n'av'ailability
of inirovd 'OP. corn seeds costat affordable byAs 

sistnt oliiesoilseedprouctonanddistribution and delivery services asso­
ciated With Such1 Policies Should be developed to mixiniize this constraint, 

Forrican conpackages of technologies (POT)~should be continuously"dcvclopcd and tried. ShouldThese POT's be tailored to specific environmet n 
corporating integrated crop, soil and pest managemients to optimize the utiliza­

ofallinptsand costtio reduce of production, Financial' institutions sol

include with the POT adequate financiiig/loans to farmers. Thus, thle presenit

government's reduction of' taxes oii fertilizers and pesticides will increase the
 
income of' farmers.
 

Farmers should not be only on, thle eiving end of POT, bu, must be active

'participants 
 to ensure the success of technology transfer activities.' Agricultural
research on resource-poor farnieri has .onic up with the flarmer4'irst and-last 
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mdel (C'hambers, and Ghildyal,>1985; Chambers and Jiggins, 1986), wich fits~4. 
thfe diverse,. anid complexi coniditilons and -needs of resource-poor. farmers bet ter- ­-- ad ae-more- sparjng. and co'St-effedti~e- use of scre cifs ha urret 

~ technoloigy. transfer techniques. ,Rapid rural, appraisal is proposed to, conven­
tional large-scale surveys as used at Faculty of'Agriculture, Khon Kaen Univer
.
 
sity in Thailand (1985) :Thesn new techniques should be tested to accelerate'farmier '
 

participation in technology transfer. i i,
 
- ,Postharvest research on fast dryu gof corni anhd rice to below about 1717 mois­

ture immediately after harvest should reduce the incidence of aflatoxin and yellow

rice, Filipino 
consumers should be given the priority to food with 'mffiimurm levels 9
of toxic'ants and' nutritiona l)ydeprciaed protein, Prevention aflatoxin< 
incidnce is rtndetoxfication of aflatoxin contaminated grain ,
 

Improved gaigof. rough 'rice, and milled rice and increased premium for

head rice should improve the market quality of rice. Giving higher price premium to

good quality palay based on such a grading system would upgrade the milling
 
quality (FAO/NFA, 1986). 

The NFA parboiled rice project should be. reviewed. Improvement of tradi­
tional. processed 
 rice foods should be undertaken by government agencies such as

NIST and by universities' 'food' science departments.' Cooked cereals may be im­
proved nutritionally by incubation and culture of microorganisms providing high

lysine protein such as in the case of tempeh. , ,-


Conclusions and Recommendations 

Improvements in rice production Aha been concentrated in the irrigated ­

areas and the relatively resource-rich farmer'...With the universai concein and chal­
lenge for the resource-poor farmers to produce and earn more to achieve self.
 
sufficiency in the cereals, rice, and I corn breeders are improving, yield po ifor adv !rse environments in addition to, pest 'and disease resistance'. Since :these 
areas represent very diverse fertility environments, packages of technology- have­
to be tailored to' specific. locationis. .Soil surv'vs of-iie.whole country have' to be
completed. Technology transfer methods invuiviig ja'mer participation such as the 
farmer-first-and-last model, should, be evaluated. The model fits~the 'diverse
and complex conditions and needs of resource-poor farmers and makesmoregro 
ing and cost-effective use of scarce scientists than existin Cabrow 
and Jiggins, 1986). Farmers should, be assured 

gehd 
of seed supply, fuaranteedfarm 

price of rice an d corn, subsidized fertilizer and pesticide prices, and adeuate' 
credit at reasonable interest rates. 

Postharvest operations, particularly the drying operation,' should insure 
the maintenance of processing and nutritive qualities of/ice and corn. Upgradingof grain quality has the required technology but lacks the economic or price incen ' 
tive by the government. Breeding for improved milling and, eating qualities for rice
and corn 'would also insure food conservation- and acceptability' by consumers.
 
Aniylose content of 18-227 in milled rice seems to be preferred by Filipino con.,-' 

'+
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