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A Progress Report
 

ANoEMPIRICAL ASSESSMENT OF ALTERNATE FIELD-LEVEL.
 

RICE POST-PRODUCTION SYSTEMS IN NUEVA ECIJA, PHI1PPINES,,.,
 

Introduction 

With increased field yields resultingffrom the user of.improved., 

varieties and cash inputs such as fertilizers, pesticides, herbicides 

and supplemental irrigation water, the magnitude and importance.,of 

quantitative field losses has also increased, The economic value of 

a 15 percent loss may seem relatively unimportant when yields are.only, 

2 tons per hectare. A similar loss with a 5-.ton yield ts, however of 

considerably greater significance. 
The problem of determining the magnitude and ource of josses 

in the post-production sequence of operations is an important and, . 

complex issue., The interdependency of operations, .bothat thefield4. ,, 

and processing stages of the post-production system,,,makes.evaluation,,..
 

of discrete operations difficult and the results often inconclusive in
 

pinpointing the nature and charncteristics of such losses. The tech-w.
 

nique employed, the timing of each operation, and the environmental.,,T,
 

conditions under which they are carried out all-contribute to,the,, p,­

quality and quantity of paddy farmers ultimately sell or retain for
 

home consumption. Harvesting, handling, threshing, dryingand storage 

eaih~'6iditfi -th6 siid 6f the ij,whi "is. ptimately madel availakg 

for consumption.
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This report summ'rizes the results of a series of village-level 

trials undertaken in Central 'Luzon during 'i pe'io* from'August 1975 

to February: 1976; The-eviden"e pesented i-nbt 'comprehensivdnor com­

plete, but does illustrate the nature of the problem, presents some pre­

liminary findings, and lists some of the difficulties encountered in
 

attempting to measure the impactof''alternative technologies on benefits
 

and costs in"post-production'lsyste s.
 

Objectives
 

The.post-production field trials were confilea'to farm-level
 

operatiois which affect the level of output and grain 4%iahity. In
 

particular$ attention w.s focused on the timinLg of harve'sf, the method
 

of,,handling paddy, the method of threshing, and the techinque of drying.
 

The objectives of the study were: a) to measure the magnitude
 

of quantitative and qualitative losses which occur at each stage in
 

the sequence of,field operatious using 'varioussystems of p'ost-production
 

technologyiand management,,b)' to' compare the benefits resulting from
 

imprdvements in individual operations within each system and, c) to
 

evaluate-aind compare the overall technical and economic performance of
 

each,system. The field trials focused principally on threshing and
 

dryings'two',operations which farmers hid identified in earlier surveys
 

1 I
as priority'problems'.­

"Techniical and Econbmic'Factors 

fecting the Efficiency of Post-Production Systems," Agricultural Engi­

'.>. :/, Thff"and Z. Toquero, ' Af­

"
 
neering-Dept., IRRI', 19751 31 -pps". "... 
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Methodology
 

Five systems involving alternative combi ations of technology
 

and management were utilized in the pilot trials.. 
All five systems are,
 

described in fig. 1.
 

System I exemplifies the traditiorl tec ,olosy.,commonly,.used.
 

by farmers throughout the study aiea. Threshing was entirely a manual
 

operation with the operator using a threshing frame or "hampasan's
 

Threshed paddy was then solar-dried prior to storage or milling. System.
 

I acted as a control against which results obtained from the other systems
 

were compared..
 

In System II threshing was also .performedmanually, but,a twLn-.
 

bed batch dryer was used to remove moisture prior to storage. Under
 

System III the IRRI-designed axial flow thrsher wag. utilized ,ipnedi tely
 

following harvest, although paddy was.,dried using traditipnal solar
 

techniques.
 

In System IV paddy was threshed with the axial-flow thresher,
 

and subsequently dried in the twin-bed batch dryer. The same.set ,of.
 

technology was used in System V but the paddy was harvested on three,.
 

alternative dates to determine the effect of harvest date..
 

Depending on the minimum yield requirement per sestem, one or.
 

more fields were used in each post-production system. .Syqstenv I and,,V
 

required a minimum of 10 cavans2 
 each while 25, cavans each were needed"
 

for Systems II, III and IV. 
When more than one field were needed for-a
 

particular system, every attempt was made to use only those with.,uniforn
 

variety and planting dates under one system,
 

2/One cavan weighs 50 kg.
 



.4
 

The area of the field(s) selected for a given system were
 

measured and identified with individual tags. Farm maps for all
 

fields-included in the ttials were also prepared to serve as guide in
 

pla"ning 'each farm operation.
 

Crop-cut samples were taken in each post-production system to
 **i. ig yi. dases*te .*;Fute 


measure the potential yield at the field level. Further yield assess­

ments were made following threshing (but before drying) and following
 

drying to obtain actual area yields. Paddy samples were also taken at
 
,, . ' , . . . ." ' I• I ,c .. ., ' , : : - . " t ' 

each stage of the operational sequence to.determine changes in quality
 

'which occurred as a result of using particular treatments. These samples
 

were subjected to a careful analysis at the National Grains Authority
 

laboratory to determine paddy quality and milled rice characteristics
 

All yield and weight
resultitngfrom each combination of techniques. 


measurements were corrected for moisture content and impurities.
 

Labor employed for each operation within individual systems,
 

the costs incurred to perform each operation, and the time required to
 

In addition,
complete'ain entire sequence of operations were recorded. 


the quantitative and qualitative measurements necessary to impute :
 
.,.,. , ,*," , ,,. ,: :) : ' : : ' .' 

relative benefits 'and costs for each system were also analyzed.
 

The threshers and dryers used in the experiment were purchased 
*, ,... .. . -.
 

through an amendment to the Agrarian Reform Project Agreement for fiscal
 "- , . '* ' "* 4" ",.. . .. '-" " 
' 

" CA. 

year 1975. Under this agreement, the United States Agency for Inter­

natibnaliDevelopment (USAID) provided a P100,000 grant fund to the
 
'*" 
.' " ', t '" *.' " *1' '"
 ., . .* 

Inteir'atedDevelopment Project of Nueva Ecija (IDP/NE) to be used to
 

pucicise threshers, dryers and other farm equipment. The IDP/NE was
 

empowered to sell the quipment to Farmer Barrio Cooperatives (FBC) and
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Samahang Nayon (SN). Arrangements were made to amortize itle ostso , 

the machines over a period of not more ,than-5years.ht ,8percent-annual 

rate of interest. Under the agreement between IDP/NE andthe FBC/SN, 

40 percent of the gross income derived from use of the equipment was to 

be applied "towardamortization and 60 percent was tO be retained..by the 

FBC/SN to defray labor, fuel and maint#.nIance costs, etc. The agreemen 

provides that 'afee of 5 sacks of paddy be charged for each 100 sac1s 

threshed. This -threshing fee is comparable to that charged by large 

commercfal McCormick-type threshers (locally called "t'ilyadorasA).,+'+ro,., 

drying, the fee "vas to be 4 percent of the total ieight of paddy dried.
 

The drying fee turfied out to be unrealistic since high-moisture paddy
 

requires more time and fuel to dry than low-moisture paddy. Itwas
 

therefore felt that a graduated scale of drying charges basbd~on''inftial
 

moisture content would be a better alternative.
 

In addition to the above terms, the Samahang Nayon or,Farmei
 

Barrio Cooperative was also required to sign a promissory notd a4,I
 

chattel mortgage.
 

Results
 

The field-trials were initiated during the 1975 weti'eas'6 harest' 

and continued through the dry season. Three villages in the'province "df 

Nueva'Ecija:.we're included in the project:' Soledad; Sta. Rosa;.Nlalpit,-

San Isidro; and Polilio, Cabanatuan City. Five farmer-cooperators were 

recruited from the Soledad Samahang Nayon, 6' from the' Thgumpay Farmers'' 

Cooperative in San Isidro, and 4 farmer-members from thie Samahang,.Nayon',* 

of Polilio (table 1).
 



Labo'requIremEnts
 
"
 

-OnvOfthe"total :manpower 'required"in-all post-productibn opiation,' 

70 percent"wa)us6d f6dr ,harVestin, 23 peicent'foi"'threshing, tid ' p '" 

cent for drying t, 

:'! a'HivEting in this sttldy'cbvers the timi oi4dib'd &6'"cut'anid 

f£.1Id -or'al"o'g"
-gather the"paddy,.itcludftng bundling and stacking iif tih 


°
 -the road Aif4nreparatdon fof threshing. , Threshing 'i defined 'as",the ' 

separation of the grain from :the 'stalks ."Under the 'trdditfchil aystepil 

'to 'seprate the(System-I)', ;threbhfn' includes cleaning cr winnoing 

grain ,from"inature kernels gid I 6rdign materials; 'The time 'required''' 

-of thfeshed paddy in pr~paration forfor diy'irgIncldeu the handlin'f 

drying ,manragement of the dryftg'system, and'the c'ollectidn"and bagijng 

of the dried Lmaterials. 

The number of persons pikf6tming 'each operation, and the net 'ine 

Rest periods andrequired to'complete the work vere carefully recored': 


breaks k6r snacks 'ahd 'medl's were' not' included*in computing 6b 'total in­

hours utilized in each operation and/or system.
 

The total labor required to harvest, thresh and dry a hectare of
 

-
paddy ranged'-from 133 to 421 m6 fhourn' (Table 2);, Onr a'pr-toh birss, it
 

ranged,,rfrbo 41Mto 244 maa hburs (Table 3)-. Ag-',expe'6ted,'."taboi"ini'it weie
 

"' reduced,'c6nsd.derab'ly with the',intioduction of mechanical-tlii hiin 


/t ,Systems "IZi;"IV, and V; ",An average of only%32 m-h/ha 'orn12 rna-h/f 

threbhing .'IIn contrast, f'armuri iAing man'uall o 

utilized 'in 'mechanical 

r.: .,­
thr~shinglmethods required adi"aveWb?' of'131 tn-h/ha' or; 46: '"-h.. ,-'-

In a similar though less significant way, the ihtrd' tiodJ'fthe " 

batch dryer in Systems II, IV and V also reduced the amount of labor by 
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about one-half, both on a per-hectare and a per-ton basis. Using ,botl) 

the hresher and dryer in cqlnbbpnatiQn (as. p emplfi£ed in Systew IV and 

) edpice.. tal. labor requiremen.. byone-helf compare'd to the tradi­

t .pal syut.e (Syst.em. I)p 

Thewide var4bility.,4n..total map-hour requirements 'among afid c. 

within eac4!:qf .the th . prpjec.; site was brpught,obo.ut by,differences 

in land and, .1pbr..productiv ty.gpth: nptur,e .of; tzadititowal past-produotion 

.pxacticeq.and,enst.ons relating, to tabpr,.usqj, t1w.,pvber and topography . 

of field plots per system,.3/and local environmjpatal..conditions. '
 

Labor ,poductivity
 

j.he.produrt .ity pf lab.9,.expressed indcilograms per man-hour
 

or ,dllarqper i-,hr iWn-hr sqd movejthanpropor.tionally with the'.
 

decreae%in mappwer .req4r.q;mqets bcau.e ther;fas.a,qUantitative. 

1 crease.in output using ;he impxoved.systetq' (,Table 4). Increased
 

.yiqld.rpulting from use -o..f
.mprpves.,qclniqu.s.:and their.effect on
 

post-prQduction .l4bor. q uiremnnts: bar ,iectly .on, heiipottance of
 

timeliness in poqt.-poduction operat.onsA..Tle evidence .f,-j:m the pilot­

trials spws clcarly;.that del.ys qt aty poipt in,th~s sequence,of,opera­

tions increases lots, regardless of.the tecb~tiques used.,''Although.this
 

issue is important.under,a ,.ingle-cropping pgttern, particulavly duringl
 

thewet-seasqn harvest, it .becomesieven more critical ae cropping systems
 

,are .ntensifi.d. In intensiftiedc.ropp~ng, 'lot only dQes the :post-.pro­

,.quction,system .begJi to act as .Ajconat:Fain4 but,also the lano preparation
 

and planting operations for ,subsequent.,rops.
 

. utilized in, 


systekWfnVoiing"more than one ffeld at difierent elevations.
 
,, 3/More labor was in co itnng.;and,.otacking,ipadoy," 
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Grain loss"
 

Through 4 series of crop-cut samples and yield data taken at
 

valtiout stage'in each post'proauction syitem, it was possible to 'detr­

mine the nature of losses for individual elemenits 'of the system a'd"ell
 

as the magnitude of'such losses. A cimparison'of yield levels between
 

systemsfat comphrable.'stages permiti"the determination of the relatI'iTe
 

levels'of technical efficiency'for particuiar operations ithin each
 

system. 'Italso permitted an overall comparidonf'between the perf'inmance
 

and costs ,of 6ith system.
 

quantitative loss. Potential harvest yield was calculted Using
 

a series of 1-sq .m.crop-cuts replicated't(ice'for'All plois'included in
 

a given system. Threshing yield, dn:'t*ei otier hied, was gaseJ 6' the
 

weight of the cleaned paddy following threshing. Finally," drying eld
 

was measured using the weight of the paddy after diyidg.' All the yield
 

and weight mwasurements were corrected for moisture content and impurities.
 

Tabla S.'shows the percent grain logs 'incurredibr differeit post­

production operations. The introductioh of the' axial-flow thresher*.saved
' 


an average of 2 to 11 percent 'inthe amount of total paddy lost after
 

threshing. This figure could have been higher had full cooperation and
 

interest been obtained 'during the implementation of the experimet. 'In
 

,many instances, threshing was,delayed for'2 to'4 days'due to the un­

availability of the thresher or the lack of funds to finknce'its operation.
 

I'Mobeover, unfavorable weather, particularly during thL wet season harvest
 

affected the timeliness of the threshing operation.
 

In the case of drying, data limitations resulting from minimal use
 

of the batch dryer'iiake 'statements regarding its effects ..very-tentative 
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and inconclusive. Some farmer-cooperators sold, theirf paddyjftiediately
 

following threshing because of ap..iumediate need fqr cash.,,,, Others.did
 
not dry their crop~because they Jeleved.itwas already. suitableor, ,
 

.sale. Thereluctance to use the batch dryer was also due to the lack of 

suitable price and quaqLity incentives for properly dried,,paddye .oe­

ove. good weather, especially during the dry season harvest, provided
 

very little ipcentive for the cooperators to use the equipment outside
 

the experiment., 

Imprcved post-production technology (as practiced Xn Syntem IV) 

exhibited lippr total grain loss at all, three field sites as compared .to 

the traditional system (exemplified by System I). System V, which'also 

employed mechanical threshing and drying, considered the~effect of al­

ternative harvest dates on quantitative and qualitative loss. levels. It 

was .hypothesized that paddy harvested at maturity would give the least 

loss compared to paddy harvested too early or too late. The results of
 

.the 4fjeld t..194s were, however, contrary to our expectations. System Va 

which vAs supposed to be harvested 5 days before maturity had the. lowsst 

grain loss ranging from 14 percent in Cabanatuao to,!28,ercent in Sta. 

Rosa. Conversely, System Vb whic#hwas harvested at.-maturtty.,4,ncured, 

the highest grain loss ranging from 22:percent in San.Joidro.to.;j:per! 

cent in Sta. Rosa. One possible'explanation was theAdegree.of accuracy 

in estimating the date of maturity,. It could-be possible that. the 

,dates considered by the farmers to .betoo early, r tpo, tate was actualy 

the right time to 4arvest paddy. Moreover, the five daypinterval.
 

before and after maturity might be too short for a more effective and
 

meaningful comparison.
 

http:theAdegree.of
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j , betwee'n elps d time frm',h-Tabd"l''li1teS the'i f6iish'in 

in geneial' grain "loss'robelWveitfng'thi dgh aryin'g and' grain"yield4 1 ' 

th6'time intekval bdtwee harvestingb'Wid t bsing Aen
with,'inokeeiesi in" 

1'tai&grainl rmaiVis unihredhed' r'undiied.oi both'." M116edgijnifiAcnt', oi­

,e
traditionalr*st|nd-eVifilare thd,'ibla'diife9tettcebe' 


or bd~h improved methOds of thresgflg and drying.
wh1ch:'used either one 

overUdih'g"'a' dieei'I !A' Sy'm,II increed grain yietd'by 12'perent"i 


of
kr~m use
System I. Similar increases in yield were found in System 


System"'" which"employe'edb6th tife thresher
oklitie'mechaic'al"'tl rdber.
' 


ii'seq1uece,' icreased 6utjut-'the mo'st. Variability'was idih
"nriddr*er 


iirgi1y'b cause of fai1rin'the-bbservatkibns' from each system; 


trbl all'iaiableb thit' ffected the Verfordtici"of the''systems"R'
 

' Jhfter'hArvest'but bebre''threshing 6fte'eidamaged the graint"tatewas 

staek~d or bVundled in the' fields Subsejient 'okrations'could!ao litt1"
 

to rectify these'effec'ta. Bettit schedullngbf "opeiations fbr"all systems
 

" 

r6dice'a- 1"ese'by cut'tifi' 'the "timer"interval betaeen rdveting
would 4ave, 


)ard dryig::... 

in the quality of: giin'libm eA'uAl1t'atvi&-v'1s. Di'fffrences 

are shoen iWiTable 7, Although overal recoverypdstprobdiit o B'sy'stem 

6' percent using"the impro;ed"sYstais,f'iilledl r&ic-6e lhdieased ohly 4 to 


" 
rains :wa6'-percer'tage brbkei; fermented "discolored and immature? 

" wa use Ansignifibantly *r uCed, particularly wheri the grai" drye 

Iniverse relatib;hshi was also observedbetw nelapsed °tue kr6A'hr'4st­

ing td'fin"ILd*yng 'and the percentige dlWead'rice"re'covrje (B' 'Table 6
 

b46'e thez-qil­A/Analysis was based only on 51 paddy sample 


tative analysis for the other samples were not yet completed as of this
 

writing.
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ad 7). A total elapsed ,time of.4 days from harvesting todrying .resulte.d
 

,to only 77 percent head rice recovery.. .Thtswasexhibited-by-th4 .traditional 

system employing manual threshing and solar drying. Converscl1, sY 

with a total elpsed time ofonly 2 days (as.exemplifted.byrmecfianical 

threshng and drying.and .a.combination of me.hanical ,threshitng and solhr 

drying) gave 90 and 91 percent head xcp-recovery Tespectilvely. 

Economic -Impliations 

A series of post estmateso depicting the relativel expenses"iri each 

system based on observed, labor, fuel., and fixed investwnt.requiremeitb were 

computed for each of the three villages as well as an average forlall three 

locations, designated, in the table as Nueva EciJa., -Costs,were expre'ssed 

in.terms of dollgrs per ton to incorporate,the loss differentials between 

alternative systems. No attempt was made to ascribe increased-ialue "to 

improvements in quality that resulted from the use of the mechanical 

system, although~this would,;accentuate the difffprences'., , 

Two different,,cost estimates were considered in analyzing the-tra­

ditlonal method of harvesting:andthreshling. •One:waswbased on contractual 

harvesting and threshlngfee.paid in sacks.of pad4y.while.the.othdr was. 

based on,actual labor utilized using an imputed wage-rate of'Pl/h ($0.14/h). 

-;Cost estimates .based..on contract labor. Traditionally-,.harvestifi 

.,andthreshing were perform4 using a contract ,arrangement: in :whichthe ,. 

same people perform both the harvesting and threshing operationsAVAIb6r 

was paid a proportion,of,the.crop .at.,g -rate, f.:-A/0, of.itb6 Tgross .production. 

, , Cash.costsi which included ,fuel and oi.l .:as.;well,as,achtine depi 

Sciation ,,ncreased.,appreciably,with i,tha 4ntroductio' of "threshera. and ,dryerB .' 

http:sacks.of
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•44;totalt cogtiv however, the expenditure *per'ton'ot- addyn 'the 

itrad~tiohal ,'hyst e m was almosi :iwice ' that " ihc'trred fiiminrlove d'ise 

v1-A. comariscii .1'6Vsanibng the alterniative ''" .' r • .,i. 

:40owed,,tht aecliMzed-:th shing azid sot"hr drying .h ,d'thelaesCt"ht 

$10/t. This ,figure) howsver-; Dheldt not be- taken A !face vaiid'si6 . he 

amount of labor utilized to soda'r dry,'a ton of paddy was seriously under­

,;eptiuated thereby resulting to very,low imputed: sbldr drying"cost. This 

,prqb~enk~gesulted.,because most' farmesin the ,,arda*ibver solar-dry paddy' 

:.to a storage moisture content of 14'percent.''.n."hct most'fharers ' i1d 

their'paddy immediately:following"threshing withoit thebendi:it rfrlying.
 

;Thib, developmenti made obberfttibns 'dh'solar'drying practic'es difffiuIt'and
 

unrelible.,
 

..
Siudilar cost; behavior,whs, bhown' in thi indiiduai cost'eitimas 

for different project,sites' (Tables 9 .'.1,*and ll). ,Viriatio in the 6ost 

,.iuesamong.the three',villages was due'-to differenee6T in the"'lfficiency 

.oftopetatifg and -maaaging,.the equiiintf, variatiohn in4 the 60*t of kud' 

' and.,o'l!,nd, diffetences',in farmlyields afid local practices. '* " 

- totalreturnsper tonwere'based-n the',aihount 6f paddy recovered 

a teradjusting, for the- degree t.:.eaaued.,grAhn,loss .EoL*eacfi .post-pro­

ductioi:iystem.1:,,KA pritefor'paddy of PlIkg or $O.14/kg"as useiJ i"these
 

eorhputations ,'
 

....
!,'" Syste* II, which. employed 'mand1al, threshing' aWdAiE1iilcal " dryli '" 

obtained ,the lowest.net re iun'of 081/t in Std'; Rog, $?O/t in Catanatuan, 

'Ot>an' avetage of $73/t f6r :6all. ites' del ignated"as "Niev ',Ecijd(Table' 42). 

The traditional system (System 1)which incurred the highest percent grain 

l 

http:lowest.net
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loss. a4 a .sligbtly.highqr net return than System IIbecause of'the Under­
estimated solar drying .cost. Conversely, 'systemsa.ising thresheisenatd 

dryers incurred the lowest percent grain losses and the higheat rethuris 
($9.9/t in San Isidro and.$104/t in Cabanatuan) This-observation was
 
the ame for all project sites with the, exception of Sta'. Rosa where " 
problems in the timing of operations were encountered...Net returns fbr
 
System IV could have been higher than .what'wast computed since solar drying
 

expenses in Systems I and III were seriously undersstimated.'
 

Cost estimates based on actual labor inputs. 
The value of libor for
 
traditional harvesting and threshing wascomputed using the average man­

hours required to perform individual operations at a wage rate of Pl/h
 
($0.14/h). 
For Nueva Ecija, the average man-hours utilized in 'the dif­
ferent post-production operations,were as follows: 
 43 m-h/t for harvest­

ing, 40 m-h/t for manual threshing, 10 m-h/t for mechanical threshing,
 

7 m-h/t for solar drying and 3 m-h/t for mechanical'drying. These labor
 

requirements varied within and among,the three project sitesi
 

Cpat ,figures when based on actual labor inputs for traditional*
 
harvesting and threshing were reduced to almost one-half as showi in
 

Tables 8 and 13. This reduction in cost was partly.due to lower labor
 
cost for,harvesting and threshing when imputed at a 
wage rate of P1/h 'dr 
$0o.4/h. Fees based on contractual harvesting and threshing were muc' 

h4tgherthan the regular wages harvesters and/or thresherg'iould receive 

because of the additional responsibility assumed'by them. 'lklder'the con­
tractual arrangement-, the harvesters .and/or threshers take care of the 
crop right after transplanting until harvest. 
The grogovtpptJi then.
 

shared between the,.owner and the. harvesters' and threshers at a'ratio of 



of.labor required for traditional post-pioductCohJ;.l:6,.,,UndereitiFiation 

contributed further
opeatipns,..particularly:that ,used -for solar drying, 


tp.,hAS Ire~uction jintotaL cost.5/
 

slightly higher -tota' coster
IV.,. a:,.The~..AbPve .condi.tionq resulted in 

theAmproved syetems. whqn compared to systems using.Itraditional technology. 

AemriWplt estim4tes were in contrast t,..those' shown dn Table 8. With. 

the .xception of cost estimates-in.Sta, Rosa, the other two project sites 

same cost behavior go the. average obtained for-Nueva Ecijaexhibited the 

.(Vables 14,; 15, and .16).. Copt. es.tmates in Ste_..Roa showed slightly 

higher,total post-production costs for the.traditioial system than'for,
 

systems using the thresher,and, the dryer because of higher 'labor require­

mept for harvesting.
 

Table 17 provides the results of the benefit-cost-analysis using'an 

imputed wage for.actual labor utilized In thepjst-production opOtations. 

The same total return values shown iniTable.12 were-used in thiswanalysis. 

With the exception of Stao.Rosa,. the highest net, benefits at each
 

site,were obtained from.the system employing mechanical threshing and
 

drying; $99/t in San Isidro -and.$104/t .in Polillq. An-overallaverage
 

increasei,.,n net returns.of $12/t was obtaiped from.the introduction of,
 

thresher and dryer over that of the traditional system. .,The.veraU.l re­

sults also revealed,that a higher net gain was obtained froar the Oyatem 

uping, mechanical thresliing and solar drying when cpmpored'to manupl.:thresh­

ing .cd .rechanical drying. , Underestimation-in labort requixed,.for solar
 

drying. e.ffected thi*, d.ffere;Wel betwo.en, the'.wo systems.•
 

,/Thia is a rof ection-of a.pzrviovs: observation tha.timost farmers 
do not dry paddy to 14 percent moisture content before sale when using 
traditional method. 

http:betwo.en
http:returns.of
http:iniTable.12
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Sumnmty and Conclusions 

.
rilot trials were implemented ,inthree villages of-Nueva EciJa
 

totest the farm level efficiency of alternate-techniques and.systems
 

of harvesting, handling, threshing, and drying.
 

Improved systems of post-ptoducti6n technology substantially
 

reduced the labor required for threshing and drying. -The introduction!
 

of the axial-flow thresher.in Systems III, IV,and V reduced threshing 

labor by about 99-m-h/ha or 34 m-h/t (the manual method utilized 131 

m-h/ha or 46 m-h/t while,mechanized system used only 32 m-h/ha or 12 

m-h/t). In a similar, though less significant wtiy, -the use of the 

batch dryer in Systems: II, IV, lnd V reduced labor, requirements by,about 

one-half, both on a per hectare and a per ton ', asis. 

Labor productivity expressed- in kg/m-h. or $/m-h increased more 

than proportiortally with the decrease-In manpower requiremeats because
 

of the increase in output resulting from-the use of the. improved,,.system.
 

Increased yields and their effect bn.total labor requirements are,also:
 

linked with the issue of timeliness in post-production operations. The
 

results of the pilot trials indicate that.delays at any: point in,the,
 

sequence of'post-production operations increase.losses,.regardless- of.the
 

techniques used. More efficient and timely, operations significantly ..-, 

reduced,grain lciss (by 14 percent) and ,consequentlyAnoreaped :post-harvest 

yields by as much as 12 percent. Moreover, the use of the dryer apd: 

thresher substantially improved the quality and quantitty of.milled.c.rice. 

Two different.cost estimates .were consldered in nalyzing tra­
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ditional methods of harvesting.aid'threshing,.., The first was based on a 

contractual harvesting and threshing fee paid in paddy while the second 

was. based.,on.' rtat* of P /h actua1l.. lbbor utilized "usingr.ran;imp'tied w& 


,

1ptbe..contractual'harvestii&gLud thik'hlng fee


cost of $14/t was obtained for the improved'ystei."'This wfil"$1W lower
 

than .the-cot,incurred using the.,traditional method! -In'like 1 inner, the
 

improy.O qystemj which: incurred'the lowest ,grain los, ifd lthenighdst net
 

return .of $104/t Qotaparedto $74/t"fof the traditi6nal 'system;
 

is.The .other cost.'estimate wi baded on the observed level 6f labor
 

used;in.eachof the post-production operations. An underestimation in
 

the amount; of ,laborutilized forthe solar dryidg dperaalons resulted In
 

lower drying cost,,for those systems employing solar dryihg.- A Cost
 

comparison between traditional and improved post-production systemi sliwed 

a slightly-lower total cost'of $12/t compared to $1-"/t1lini'hetechanized 

syatem. Expreased in terms of net bendfits,'hbwedr, the' aystm using 

.tha;mechanical. thresher and dryer had -the highest tet raturn 'bf'$100t, 

compared to only .$86/t with the traditional: 'syste-. 

The.above finkdings, indicate that improved mechanical techhologies 

have a.: quantitative and qualitative ikpbtt-' on total outp t through more 

.timelyoperations and reducedunit.costs. 'An incretse' in the"tim&'inter­

val: betweent harvesting. and threshing' during: which paddy remains titieshed 

'-. 	 ortsndried or both was accompanied by/.Wpt6portionai increase'6, °grain! 

losses .,;'' 

($Q..l/h) I..Using	 t'tai
 

'.?/ThiVs is .a'reflection of an,,obseivdtion tfat'oit " an 'do not 
dry paddy to 14 percent moisture content before sale when using the tra­
ditional method. 
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Variability was high for observations from each system, largely
 

because of failure to control all variables that affect the performance
 

of the systems. One uncontrolled factor was timeliness in the use of the
 

thresher. Threshing was usually delayed for 2 to 4 days because of poor
 

scheduling and lack of funds to operate and maintain the equipment. Fuel
 

and oil were usually purchased only when they were needed, resulting in
 

delays in post-production operations. The IRRI team often advanced money
 

to ensure timeliness and continuity in the project. Delays in the col­

lection of threshing and drying fees contributed partly to inadequate
 

operating capital. / Unfavorable weather, particularly during the wet
 

season harvest also affected the timing of the threshing operation.
 

There was difficulty in encouraging farmers to dry paddy to a safe
 

14 percent moisture content. They claimed the crop was dry enough for
 

sale or for milling. Most farmers sold their paddy immediately after
 

threshing to generate cash. Unfortunately, this was often before a
 

complete record of the post-harvest operation was taken.
 

Finally, promoting use of the twin-bed batch dryer proved difficult.
 

Farmers believe solar drying is still the most economical, if not the best
 

method of drying. The problem was further aggravated by the lack of suit­

able price and quality incentives for properly dried paddy. The generally
 

good weather condition in the area, particularly during the dry season,
 

further contributed to the unpopularity of the batch dryer.
 

7/Fees were usually collected long after the operation was com­
pleted andwhen the paddy has already been sold by the farmer.
 





Table J. 	Ch4rateriatics of three villages used'in post-produdtidn p-dt-trials­
"hilj ipnes, 1975-7o6. 
 .
 

Location Season Cooperators Plots Akrea Yield! I Rices 
.(no.) (no.) (sq m/plot) (t/ha) 

i |2
 

•." -:.IR 6 

0Soledad, 	Sta. Rosa "
Wet 5 80 771.4 3 3 r."" :.lR1529 

iR1561 
.1 

" , i26 

-. 30 

Malapit, San Isidro Wet 6 46 1423.2 3.6 'IR579 

IR1529 

AkiRl 

1R26
 

olilio, Cabanatuan Dry 4 42 1242.3 3.1 IR30 

ry", 	 prtjp,4,ostiecnetp 

.A/inalpaddy weight after 
 and adjustIng" for..p an 



Table 2. ,Labo; requireents per hectare using 'Alteriie ?it-pioictidnthre 'pilot areas, Nueva Ecija, 1975-76. "" t i' " systemssystems inn
 

. tem - . Post-Prodton Systems ' 

, , -('.'..rI III IV VA VB VC
 

Labor requirement per hectare: 
 (m-hr/ha)
 

Nueva Ecija (All sites)
 

.,garvesting/
V4 - 139 144 136'; 142 136' '128 139 
Threshinj 131 132 30 38 30 34 28
 
Drying 22 10 24 10 12 13 21

Drying Total 292 286 190 
 190 178 175 188
 

Soledad, Sta. Rosa
 

Harvesting
'fhreshing 

204 
164 

179 
127 

154 
28 

141 
28 

136 
24 

141 
28., 

125 
21 

. T . 53 .'8 43 7 9 12 24 
Total 421 314 225 176 169 181 170 

N,-alapit, San Isidro
 

Harvesting 128 129 132 135 126 137 118
 
Threshing 140 150 37 58 38 50 
 36
 
.rying 18 12 23 
 12 14 16 16
 

Total 
 286 291 192 205 178 203 r 17,0 

Polilio, Cabanatuan City
 

Harvesting 110 126 116 152 149 96 175
 
Threshing 
 99 119 23 24 30 26 .27 
Drying Tota '16 to 20 10 14 " 23
 

Total 225 255 159 186 193 
 133 225
 

See text for description of alternative systems.
 

b/Harveastng includes cuttftg'1,.'bdnali-,o hadfulaiiia
tckdng 'of'paddy ready for
 
threshing.
 



Table 3. 	Labor requirements per ton using alternate post-production systems in three
 
pilot areas, Nueva Ecija, 1975-76.
 

Item 	 a/
Post-Production Systems /
 

I ii III IV... VA 
 .B ... VC-

I. , t 

Labor reuVfement per hectare: (m-hr/t)./-


Nueva Ecila,.(All sites). 

yarvestin&4/
Threshing 

-Drying 
Total 

49 
46 

7 
102 

51 
47 

3 
101 

55 
12 

7 
74 

40 
10 

3 
53 

52 
12 
4 

68 

14,. 

70 

11, 
"7 
7. 

Soledad. Sta. Rosa
 

Harvesting 95 86 198 40. '80 84 L7
 

Threshing 
 76 
 61 36 9 14 17 14
'Drying 
 12 2 10 2 5 6 
 1
 
Total 	 183 149 244 51 107
99 	 96
 

Maapit. San Isidro
 

Harvesting 
 39 38 35 35 38 42
Threshing 	 42
 
43 44 10 15 2 
 15 13
Drying 
 5 4 6 3 
 4 5 4


Total 	 87 
 86 51 53 44 62 
 59
 

Polillo, Cabanatuan City
 

Harvesting 
 40 43 40 47 49 
 30 55
Threshing 
 36 41 8 
 7 10 8 9
Drying 
 6 3 7 3 	 3
4 	 7

Total 	 82 
 87 55 57 63 
 41 71
 

A/See text for description of alternative systems.
 

b/Based on the final dried weight of paddy adjusted for purity and 14% MC.
 

C/Harvesting includes cutting, bundling, hauling and stacking of paddy ready for
 
threshing.
 



Table 4. 	Labor requirements and labor productivity using alternative post-production
 
systems, Nueva Ecija, 1975-76.
 

Total labor
"" Post-production system 	 Yield!/ requirement ,LaRTq p~oductkvi

'ost-productio,, -.	 (t/ha) (m'-hr/ha) (kiY- hr (8/mohr)-' 

'I. Manual threshing & solar drying 3.3 291.7 16.6, -- 1.4 

II. Man44l threshing &imechantdal drying 3.3 286.9 10.0
 

III. Mechanical threshing & solar drying 3.6 189.7 18.8 '2.7
 

IV. 	Mechanical threshing and drying 3.6 189.2 19.1 2.7 

VA Harvest 5 days before maturity 2.8 179.1 -2 W 

B Harvi~st at maturity 2.8 175.9 14.7 2
 

.C 
Harvest 5 	days after maturity 3.0 2.0
188.9 14.0 


a/Based on the final dry weight of paddy adjusted for purity and 147 moisture 'Content. 

b/Paddy is.valued at Pl/kg ($0.14/kg). 



Table 5. Percent grain loss in alternate post-production systems by'site and opera­
tion, Nueva Ecija, 1975. 

Item* 
-... 

. . Post-Prddction 9ystems-
II ,II IV VA VB VC 

Graiti-oss by operation and area 

Nueva Ecija (all sites) 

Harvesting to threshing 

Threshing to drying 

Total loss 

23 

6 

29 

24 

5 

29 

perceh- . 

18 15 

3 6 

21 21 

13_. 

5 

18 

,-2.'. , l 

S - I 

31-,.,,,22 

Soledad, Sta. Rosa 

Harvesting to threshing 

Threshing to drying 

Total loss 

7 

16 

23 

19 

4 

23 

8 

3 

11 

9 

11 

20 

13 

15 

28 

23 

2P 

43, 

.27 

2 

.,.,g9 

Malapit, San Isidro 

Harvesting to threshing 

Threshing to drying 

Total loss 

29 

1 

30 

23 

1 

24 

22 

3 

25 

19 

2 

21 

13 

5 

18 

.,1.7 , 

5., ., 

22 

16 

2 

18 

.. olilo;"CabanatUdfnCi1ty 

Harvesting to threshing 

Threshing to drying 

Total loss 

30 

1 

31 

29 

2 

31 

26 

1 

27 

15 

3 

18 

13 

1 

14 

28 

2 

30 

19 

b/ 

19 

.!/See text for description of alternative systems. 

k/Less than one percent, 



Table 6. 'Relationships between elapsed time from harveiting to d'cying, grain loss and yield

for laternate post-production systems, Nueva Ecija, 1975-76.
 

~...~,a=.- -Post-Production Systems 
m Manual thresh- Manual thresh- Mechanical Mechanical 

ing and.solar 
dryins 

ing -&-mechanic-
al drying 

" threshing & 
solar,.dry.ing 

threshing 
nd: drVing 

Elapsed time by operation (days)
 

'harvest,:to thresh 1 1 
 0 0
 

thresh to dry 1 0 2 
 2
 

,harvest to dry 4 1 
 2 2
 

Percent grain loss (Z)
 

harvest to thresh 11.0 
 11.8 1.7 2.5
 

thresh to dry -15.3 1.2 11.4 
 8.2
 

harvest to dry 24.6 12.9 12.9 10.5
 

Yield per hectare (kg/ha)
 

harvesting 3307 4088 4873 3929
 

threshing 2944 3605 4788 
 3831
 

drying 2492 
 3561 4244 3517
 



Table- 7. Quality,chaeacteribtik for milled rice fro°'alternativepost-production systems,
51 d -*qts Wilip . ineeaa p1, 


I n - "
 . . . . ... . . . .n 

Qua lity characteristics ,. :. . 

System Head Broken Milling Recove4 

.- rice 'Brown rice terice Ailedi. 


and qolar drying 77.4 20.2 63.0 t"' 9,3 

Manual threshing and mechanical drying 84.5 14.1 67.4 . A 

Mqcqhanica1 threshing and solr :...94 :818 70.5 65.6; 

Me, nical tleshing and drying 89.9 9.2 68.4 6G'4' 



Table 8i 
 Cost estimates for alternate post-production systems, Nueva Ecija, 1975-76.
 

',;~..11( * ~ ASystem 

Expense 
 Manual thresh- 'anual thresh- Mechanical Mechanical 
ing and solar ing & Mechanic- threshing & threshing
drying.. al drying "solar dryin -anddr-yin
 

Harvesting expense., 
 .. *it $ (P/t)!'/ 

Cash ' )

Non-
 ........
 

"ca.- . 6.14 (4 3.o0 .6.14(43.00)
•t St lb . ) . , ,. -
 , ,,


Sub-total ) 6.14 (43.00) 6.14 (43.00)
 

Threshing, expense .
 ) .. .,: I 
• 
 . J 1: • , , 

Cash. , 
 .. ) '23.81 (166.67) 23.81 (166*6O) 1.86 (13.02) 1.86 (13.02) 
Non-cash) 
 1.43 (10.00) 1.43 (10.00)
 

Sub-total ) 
 3.29 (23.023- 3.29 (23.02)
 

Drying expense
 

Cash 
 - 3.97 (27.77) ­ 3.97 (27.77)
 

Non-cash 
 1.0 (7.00) 0.43 (3.00) 1.0 0.43
(7.00) (3.00)
 

Sub-total 
 1.0 (7.00) 
 4.40 (30.77) 1.0 (7.00) 4.40 (30.77)
 

Total Post-Production expense
 

Cash - 3.97 (27.77) 1.86 (13.02) 5.83 (40.79) 

Non-cash 24.81 (173.67) 24.24 (169.67) 8.57 (60.00) 8.00 (56.00)
 

Total 24.81 (173.67) 28.21 (197.44) 10.43 (73.02) 13.83 (96.79)
 

A/Based on an exchange rate of $1 = P7.
 

b/Includes the cost of fuel and oil and the depreciation of the machine.
 

-/Cost of labor usually paid in kind.
 



Table 9. Cost estimates for alternate post-production systemnsSoledad, Sta. 'Rosa,,
 
1975-76. 

System 
Mhual thresh- Manual thresh- Mechanical Mechanical 

Expense Ing and solar ing & mechanic- threshing & threshing 
"" -diving L al drying .......solar-*ying .­and-drying 

$ t (P/t) I 

Harvesting expense ) 

Cash- -, 

Non-ceash/) ) 8.00 (56.00) 8.00 (56.00) 

Sub-total) 8.00'(56.00) 8.00 (56.00) 

Threshing expense )) 23.81 (166-.67) 23.81: (16-6.67) 

Cash . )) 1.79 (12.52) 1.79 (12.52) 

Non-cash )) 1.29 (9.00) 1.29 (9.00) 

Sub-total) 3.08 (21.52) 3.08 (21.52) 

Drying expense ' 

" Cash 4.41 (30.89) - 4.41 (30.89) 

• Non-cash 1.57 (11.00) 0.29 (2.00) 1.57 (11.00) 0.29 (2.00) 

Sub-total 157 (11.00) 4.70 (32.89) 1 357 (11.00) 4.70 (32.89) 

Total Post-Production Expense . . 

Cash - 4.41 (30.89) 1.79 (12.52) 6.20 -(43.41) 

Non-cash 25.38 (177.67) 24.10'(168.67) 10.86 (76.00) 9.58 (67.00) 

Total 25.38 (177.67) 28.51-(199.5,6) 12.65 (88.52) 15.78 (110.41) 
I I III. . . . . . . . . . . . . . . . .I 

a/Based on an exchange rate of $1= P7. 

b-/Includes the cost of fuel and oil and the depr iation of the 'machine. 

C/cost of labor usually paid in kind. 



estimdte&"for 'alternate post-productiob" 'ystm s, Malapit, tan Isadro,
Table 10. Cos. 

1975-76.
 

... 	 ............ ... --System

*~',.Expense. 	 I,.4aual' thesh- Ranual' thresh- Mechanical MIHechanical 

,. 	 ,, . 'iug aid'solar ing &i4 ech.hic- threshing & threshing 

* - *'*v '--* .drvihR L,. al dryink-'- solar'-drVing*- ~rying_
/
:.'.: ,, 	 $/t (PIta
 

A," 	 . ,,$I".",*'.' :.. " f ,. 

--Harvesting expense ) 

Cash_/ )) 
5.2.8 (37.00)
,Iqf.n-caq,/ ( ' . ) 5.28 (37.00) 

.528 5.28 (37.00)(I. Sub-total) 	 '(37.00 

Threshing expense 	 )) 23.81,-(166167) 23.81 "(16'6.67) 

* ) 	 1.97 (13.80) 1.97 (13.80)Cash 

1.86 (13.00) 1.86 3.00)
,Non-casAh ,. ) 

383 (26.80) 3.83 (26.80)
Sub-total) 


Drying expense
 

, 	 " 3.74 (26.19) - 3.74 (26.19)
.Cash ' 

Non-caso ' 0,86 (6.00) 0.57 (4.00) 0.86 (6.00) 0.57 (4.00) 

0.86 (6.00) 4.31 (30.19)
,Sub-total "'0186 (6.00) 4.31' (30.19) 

Total post-production expense
 

,,Cash * '' .. - 3.74 (26.19) 1.97 (13.80) 	 5.71 (39.99) 

7.71'"(5i4.00)p.Nop-cash '. . .' '2:4,.67 (17.7) i4';38 '(170.67) 8.00, t56.00) 

• '.. ' Total 24T.67'(.72.47) 28.'12 (196.86) .J7 (69.80) 13.42 (93.99) 

a/Based on an exchange rate of $1 = P7. 

Incld the-cost of fueland'oil a'd thl deprecf'at'on of '6e ainie. 

.S/Cost 	of labor usually paid in kind.
 

http:24T.67'(.72.47


Table 11. Cost estimates for alternate post-production systems, Polilio, Cabanatuan, 1975-76.
 

System 

Expense Manual thresh-
ing and solar 

Manual thresh-
ing & echanic-

Mechanical 
threshing & 

Mechanical 
threshing 

drying al dryni , solar drying and drying 

$it (P/t) 

Harvesting expense ) 
Cash~l ) 

Non-cashS * )) 5.86 (41.00) 5,.86 (41.00) 

,.Sub-total) 5.86 (41;00) 5.86 (41.00) 

Threshing expense )) 23.81 (166.67) 23.81 (166.67) 

Cash.) 
' ) 1.79 (12.55) 1.70'(12.55) 

Non-cash ) 1.14 (8.00) 1.14 (8.00) 

, Sub-total)) 2.93 (20.55) 2.93 (20.55) 

Drying expense 

Cash 3.78 (26.44) - 3.78 (26.44) 

Non-cash 0.86 (6.00) 0.57 (4.00) 0.86 (6.00) 0.57 (4.00) 

Sub-total 0.86 (6.00) 4.35 (30.44) 0.86 (6.00) 4.35 (30.44) 

Total post-production expenses 

Cash - . 3.78 (26.44) 1.79 (12.55) 5'57-(38.99) 

Nor,-cash 24.6.7 (172.67) 24.38 (170.67) 7.86 (55.00) 7.57 (53.00) 

Total 24.67 (17267)' 28.16 (197.11) 9.65 (67.55): 1j 014 (91.99) 

a/Based on an exchange rate of $1 = P7. 

/Includes the cost of fuel and oil and the depreciation of the~machae.)' 

-'Cost of labor usually paid in kind. 



Table .12. Estimated costs and returns for alternate post-proddction systew,..Ndeva Eckja,
 

.
Ite 


Item ",

e 


Nueva EeiJa (All sites)
 

Returns 


(J,.i;k(4otsk '" 

,, -,,Net'zeturn 


Sta. Rosa 


. ...etus . r110.00 

,c. Cost1. 

.:..Net return 


San Isidro
 

.;Returns 


Costs , 

.C Net returx ' 

Cabanatuan 

,..Returns ,': ! 

,,Costs 

,Net return " 

Note:
 

.... . : I -- I Iv... .I 
!, •:. .. :• .. . .. I ,, 


Manuial_t£0 Manu;1 thresh- Mechanical
M- Mechanical 

i '. jnlar ing & mechanic- thre shin & threshing 

• .,drying-....- . al dry.solar drying and drying
 

$/t (P/t)
 

101.43 (710.00) 101943 (710.00) 112.86 (790.00) 112.86 (790.00)
 

24.81 (173.67) 28.21 (197.44) 10.43 (73.02) (96.79)
C. ; - 13.83 

76.62 (536.33) 73.22 (512.56) 102.43 (716.98) 
 99.03 (693.21)
 

'I 

(770.00) 110.00 (770.00) 127.14 (890.00) 114.29 (800.00)
 

25.38 (177.67) 28.51 (199.56) 12.65 (88.52)
. , 15.78 (110.41)I., 

84.62 (592.33) 81.49 (570.44) 114.49 (801.48) 98.51 (689.49)
 

100.00 (700.00) 108.57 (760.00) 107.14 (750.00) 112.86 (790.00)
 

24.67 (172.67) 28.12 (196.86) 9.97 (69.80) 13.42 (93.99) 

75"33 (527.33) 80.45 (563.14) 97.17 (680.20) 99.44 696.01) 

98.57 (690.00) 98.57 (690.00) 104.29 (730.00) 117.14 (8?0.00) 

24.67 (172.61) 28.16 (197.11) 9.65 (67.55) 13.14 (91.99) 

73;0 (57.33) 70.41(492.89) ..94.64 .(66.2.45) 104.00 (728;01) 

Returns have been adjusd'tsing the-obierved 'figures on percent grain loss to adjust yiel,
 
for each system by area. 
The price of paddy used was Pl/kg ($OP14/kg). . 

Cost in the first two systems was based on the contractual payment for the harvesting

and threshing operations.
 

http:70.41(492.89


Table 13. Cost estimates for,alternate post-prodzctio1,systebms;'Nueva Ecija,'1971"76.
 

System
 
Expense. Manu~l thresh-.. Manual thresh,- Mechanical Mechanical


ing and solar ing &teciianic- threshing & threshing
 
,dring al drying' solar drying and drying
 

a$It (Pit) / 

H.arvesting expenne
 

Cashk -. 

Non-cashS / 6.14 (43.00) 6.14 (43.00) 6.14 (43.00) 6.14 (43.00) 

Sub-total 6.14 (43.00) 6.14 (43.00)
6.14 (43.00) 6.14 (43.00)
 

Threshing expense
 

Cash - ­ 1.86 (13.02) 1.86 t13.02)
 

Non-cash 5.71 (40.00) 5.71 (40.00) 1.43 (10.00) 
 1.43 (10.00)
 

Sub-total 5.71 (40.00) 5.71 (40.00) 3.29 (23.02) 3.29 (23.02)
 

Dry ng expense 

Cash 
 3.97 (27.77) - 3.97 (27.77) 

Non-cash 1.00 (7.00) 0.43 (3.00) 1.00 (7.00) 0.43 (3.00)
 

Sub-total 1.00 (7.00) 4.40 (30.77) 1.00 
 (7.00) 4.40 (30.77) 

'-tal post-production expense 

Cash - 3.97 (27.77) 1.86 (13.02) 583 (40.79) 
"Non-cash 12.85 (90.00) 12.28 (86.00) 8.57 8.00(60.00) (56.00) 

Total 12.85 (90.00) 16.25 (113.77) 10.43 (73.02) 13.83 (96.79) 
I £ 

A/Based orr aw':txchage rate of $1= P7. 

b/Includes the cost of fuel and oil and the depreciation of the machine.
 

C/cost of labor usually paid in kin.
 



Table 14. , Ost,,estimates for alternate post*ptbduction syjt~ms, StA;'Rbsa;'Nueva"Ecija, 
1975-76. 

,'" . ; ,,, 
..~~~~

:,', ........... " r' Zj] , t .*l= .S, stem , 

,sxpense . Mnua tesh- 4Nanual-,thresh-' Mechanical Mechanical 
' . ,, ,, ng &.solar 

drying 
.ng &,mechanic.;
al drying 

,threshing.&
solar drying 

-threshing - -
and drying 

Harvesting expense 

Cashe . . 

Non-cash-c/ 8.00 (56.00) 8.00 (56.00) 8.00 (56.00) 8.00 (56.00) 

Sub-total 8.00 (56.00) 8.00 (56.00) 8.00 (56.00) 8.00 (56.00) 

Threshing expense 

Cash V 1.79 (12.52) 1..79..,;(12.52) 

Non-cash 9.29 (65.00) 9.29 (65.00) 1.29 (9.00) 1.29 (9.00) 

Sub-total 9.29 (65.00) 9.29 (65.00) 3.08 (21.52) 3.08 (2152) 

Drying expense 

Cash 4.41 (30.89) 4.51.79 0.89) 

Non-cash 1.57 (1.00) 0.29 (2.00) 1.57 (11.00) 0.29 (2.00) 

Sub-total 1.57 (11.00) 4.70 (32.89) 1.57 (11.00). 4.70 (32.89) 

Total post-roduction expense 
Su-ttai137(1.00) 4.70 (329) 7(1.00) 47 3.9 

Cash 4.41 (30.89) -.79 (12.52) 4.41 (43.41) 

Non-cash 1.86 11.00) 0.58 (2.00) 1.86 (76.00) P.58 (67.00) 

.a418.86-4(132.00)-21.1 -(53.89)---9654(8852) 15.78 (110.41) 

A/Based on an exchange rate of $1 = P7. 

ayIncludes the cost of fuel and oil and the depreciation of7he.h 

- Cost of labor usually paid in kind. 



Table 15. 
 Cost estimate for alternate post-production systems, San Isidro, -Njev' gcija,

1975-76.
 

System
.:Expense
.xp Manual thresh- Manual thresh- Mechanical Mechanical
.. ing and solar ing & mechanic*- - threshing.& threshing
 

-.- drying al drying 
 solar drying and drying
 

$/t (P/t)A' 

Harvesting expense
 
r 

.

Casb/~ 
-. . 

Non-casht / 5.28 (37.00) 5.28 (37.00) 5.28 (37.00) 5.28 (37.00)
 

"Sub-total 5.28 (37.00) 
 5.28 (37.00) 5.28 (37.00) 5.28 (37.00) 

Threshing expense 

Cash - 1.97 (13.80) 1.97 (13.80) 

* Non-cash 6.29 (44.00) 6.29 (44.00) 1.86 (13.00) 1.86 (13.00)
 
Sub-totai 
 6.29 (44.0) 6.29 (44.00) 3.83 (26.80) 3.83 (26.80)
 

Drying expense
 

-Cash' 
 3.74 (26.19) 
 -3.74 
 (26.19)
 
Non-cish 0.86 (6.00) 0.57 (4.00) 0.86 
 (6.00) 0.57 (4.00)
 

Sub-total' 0.86 (6.06) 
 4.31 (30.19) 0.86 (6.00) 4.31 (30.19)
 

Total post-production expense
 

C- 3.74 (26.19) 1.97 (13.80) 
 5.71 (39.99) 

Non-cash 12.43 (87.00) 12 .14 (85.00) 8.00 (56.00) 7.71 (54.00) 

Total 12.43 (87.00) 15.88 (111.19) .9.97 (69.80.). -.13.42 (93.99) 

a/Based on an exchange rate of $1 = P7.
 

b/Includes the cost of fu6I and oil and the depreciation of the machine.
 

-/Cost 
 of labor usually paid in kind.
 



Table 16. Cost estimates for alternate post-production systems, Cabanatuan, Nueva Ecija,
 
1975-76. 

System ­

pensentl thresh- --Manual thresh-- Mechanical 
4x e n" ing .. chantc-' threshing & 

drying al dryin solar drying 

$/t (P/t)
a ! 

Harvesting expense
 

Cash/b/. 

Non-cash- 5.86 ,4;,00) 5.86 ,(41.00) 5.86 (41.00) 

Sub-total 5.86 ((4..00) 5.86 . (41.00) 5.86 (41.OQ) 

ThreshinR exuense 

Cash - - 1.79 (12.55) 

Non-cash 5.43 38.00) 5.43 (38.00) .1.14 (8.00) 

Sub-total 5.43 (38.0.0) 5.43 (38.00) 2.93 (20.55) 


DrvinR expense-

Cash - 3.78 (26.44) ­

Non-cash 0.86 (6.00) 0.57 1. .4.00) .0.86 (6.00) 

Sub-total 0.86 (6.00) 4.35 (0.44), 0.86 (6.00) 


Total post-production expense , .:.; 

Cash 3.78 (26.44) 1.79 (12.55) 

Non-cash 12.15 (85.00) 11.86 .8.3:00) 7.86 (55.00) 

Total 12.15 (85.00) 15.64 ( Op.44) 9.65 (67.55) 


4aedo an. exchangelrate of i =P7. 

-/Includes 
 the cost of fuel and oil and the depreciatiop og the,marhine.
 

C/ ia
 - Cost ofof labor usually paid in kind.
 

Mechanical
 
.'threshing 
and drying
 

..5.86 (41.00) 

, . 5.86 (41.00) 

.** . 

1.79 (.12.55) 

1.14. (8.00) 

2.93 (20.55)
 

3.78:(26.44)
 

0.57-. :(4.00) 

4,35 (30.44)
 

5.57.,(38.99) 

7.57 (53.00)
 

-13w14 (91.99)
 

http:5.57.,(38.99
http:3.78:(26.44


Table 17. Estimated costs and returns for alternate post-production systems, Nueva Ecija,
 
1975-76.
 

Item 


Nueva Ecila (All sites)
 

Returns 


Costs 


Net return 


Sta. Rosa
 

Returns 


Costs 


Net return 


San Isidro
 

Returns 


Costs 


Net return 


Cabanatuan
 

Returns 


Costs 


Net return 


Note:
 

I 


Manual thresh-

ing and solar 

drying 


101.43 (710.00) 


12.85 (90.00) 


88.58 (620.00) 


110.00 (770.00) 


18.86 (132.00) 


91.14 (638.00) 


100.00 (700.00) 


12.43 (87.00) 


87.57 (613.00) 


98.57 (690.00) 


12.15 (85.00) 


86.42 (605.00) 


Ii r 


Manual thresh- Mechanical 

ing & mechanic- threshing & 

al drying solar drying 


$/t (P/t)
 

101.43 (710.00) 112.86 (790.00) 


16.25 (113.77) 10.43 (73.02) 


85.18 (596.23) 102.43 (716.98) 


110.00 (770.00) 127.14 (890.00) 


21.99 (153.89) 12.65 (88.52) 


88.01 (616.11) 114.49 (801.48) 


108.57 (760.00) 107.14 (750.00) 


15.88 (111.19) 9.97 (69.80) 


92.69 (648.81) 97.17 (680.20) 


98.57 (690.00) 104.29 (730.00) 


15.64 (109.44) 9.65 (67.55) 


82.93 (580.56) 94.64 (662.45) 


IV 
Mechanical
 
threshing
 
and drying
 

112.86 (790.00)
 

13.83 (96.79)
 

99.03 (693.21)
 

114.29 (800.00)
 

15.78 (110.41)
 

98.51 (689.59)
 

112.86 (790.00)
 

13.42 (93.99)
 

99.44 (696.01)
 

117.14 (820.00)
 

13.14 (91.99)
 

104.00 (728.01)
 

Returns have been adjusted to reflect the quantity of paddy recovered after deducting

grain loss incurred for each system at each project site.
 

Cost estimates for the first two post-production systems have been based on the amount

of labor required to perform each operation with an imputed wage of Pl/m-hr ($0.14/m-hr)
 
which is the prevailing wage rate in the area.
 



PILOT PROJECT 
FARM LEVEL POST PRODUCTION SYSTEMS 

SYS'EM HARVESTING HANDLINGTHRESHING8 PADDYDRYINGM MILLING 

I ITRADITIOA TRADITIONAL TRADITIONAL 

[I 	 "- TRADITIONAL ' MECHANICAL b 

HIMECHANICAL 	 TRADITIONAL COMMERCIAL 

MILL IN G I 

MEASUREMENTS (for each system)
* Crop cut e Post-threshing * Post-Oryng *TotaIje.. 

samples -output output 
*-Paddy samples 9 POd.tsaroples 0 Paddy samjld's 4 Head rice. 
* 	Moisture 0 Moisture content * Moisture content o Qyprduts 

content 

Fig. 1. Farm level post-production systems. 


