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The Department of Agricultural Engineering at the Interna-
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A Progress Report

AN EMPIRICAL ASSESSMENT OF ALTERNATE FIELD-LEVEL. ;

RICE POST-PRODUGTION SYSTEMS IN NUEVA ECIJA, PHILIPPINES
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Introduction
With increased field yields resuiting‘rromhghe’gserof,improyedst

varieties and cash inputs such ae,fertilizers, pesticides, herbicides

ey e
ERAAL

and supplemental irrigation water* the magnitude and importance of
e -

quantitative field losses has also increased, The economic value .of

. . ‘i J

als percent loee may seem relatively unimportant when yields are onlyr
W pein 4

2 tons per hectare. A similar‘loss with a Swton yield ie, however. of
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considerably greater significance.
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The problem of determining the magnitude and gource of»lossee
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in the post-production sequence of operations is an important and Ly
' “i MR SO S o ' :

complex issue. The interdependency of operations, both, at.the fieldfa»

and processing stages of the,post-prodgction system, makes evaluation. .
of discrete operations difficult and the results often inconclueive in .
+"¢ 1oe v .f!." PO [ AN S SRR

pinpointing the nature and characteristics of such loesee. The tech-. -
CLRI0 o DU S S vt Ry

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

g, ! g5 1

conditions under which they are carried out all contribute to. the R

quality and quantity of paddy farmers ultimately sell orhretain for

PRy 2R

home consumption.‘ Harvesting, handling, threehing, drying,and etorage
; R R
ach”conditions ‘the sizé of the“Erop whicﬁ ig. uitimately madeaevailablet

for consumption.



This report summg¥izes the results of a series of village-level
trials undertaken:in Central Luzon dhfiﬁé;%ﬁé pericd £rom August 1975
to February:1976.- The- evidence presented is°nbt~ compr;ﬁéhsiQe nor come
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 impaé£3of”alternative technologies on benefits
and costs’ {n” post-production systems.

Objectives

The. post=production field trials were confifed ‘to farm-level
operations which affect the level of output and grdin'ddéiity. In
particular, attention wuas ‘focused on the timing of harvésg,.tﬁé method
of ‘handling paddy, the method of threshing, and the techﬁi&he 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 operations using various systems of post-production
technologyand management, b) to compare the benefits resulting from
improvements in individual operations within each system and, ¢) to
evaluate ‘and compare the overall technical and economic performance of
each system. The field trials focused principally on threshing and

drying,’‘two operations which farmers had identified in earlier surveys

as priority problems.= 1/

ot T s L

v 0 1/By- puffand 2. Toquéro, "Technical and Economic Factors Af-
fecting ~the Efficiency of Post-Ptoduction Systems," Agricultural Engi-

neerinngepﬁ., IRRI’ 1975, 31 pp. T



Methodology

Five systems involving alternative combinations of technology ;.

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

described in fig. 1.
System I exemplifies the traditional technology;commonlygused~,

by farmers throughout the study area, Threshing was entirely a manual

t

operation with the operator using a threshing frame o¥ "hampasen";

RN

Threshed paddy was then solar-dried prior to storage or milling.h System-
I acted as a control against whichnresults obtained from the other systems

were compared.
- \:‘

In System II threshing was also performed manually, but, a twin-. -

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

LAY

System III the IRRI-designed axial flow thresher vag. utilized immediately
following harvest, although paddy wag., dried using traditipnal solar

techniques.

¥
o det

In System Iv paddy was threshed w1th the axial-flow thresher o
it . i
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.

f ; )

Depending on the minimum yield requirement per, system, one or;

more fields were used in each post-production syatem.,'gystems Iandy.
oSy « v ! FaRr ’ .
required a minimum of 10 cavansgl each while 25, cavans each werewneeded;
s e t , ] ot K L . r, 1 A R
for Systems II, III and IV. When more than one field were needed for-a

particular system, every attempt was made to use only thoee with uniforn
J,u * Bl

variety and planting dates undcr one system,

3/0ne cavan weighs 50 kg.



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

l'
€

measured and identified with individual tags. Farm maps for all
J‘{':. ...r vy !’ --“x " PRI {;,‘,: ,,‘ :, ‘i \\':
fields’ included in the trials were also prepared to sexve as guide in

* A} -

planning ‘each farm operation.

Crop-cut samples were taken in each post-production system to

.
’1 |- [ . ““

measure the potential yield at the field level. ”Further yield assess-
' "i ) AR KRR AP
ments were made following threshing (but before drying, and £ollowing
g, . " HA e
drying to obtain actual area yields. Paddy samples were alao taken at

el . 4 "-.”."' T ZINEICIE TN Y gt

each stage of the operational sequence to. determine change in quality
fy one, ‘_‘d ~ PR AL hudl

'which occurred as a result of using particular treatmentsw These samples

8 0e Bl TOR AR

were subjected to a careful analysis at the National Grains Authority
laboratory to determineTp;ddy quality and milled rice characteristics
resulting from each combination ;} techniques. All yield and’meight

meaaurements were'corre;ted for moisture'content and impurities: nm

I e . T . l/ Sy Lane '7!2}"’}

Labor employed for each operation within individual systems,
foge o
the costs incurred to perform each operation, and the time required to
" A R L I AR IO . e i
complete an entire sequence of operations were recorded. In addition,

s ERRRTEN IR S

the quantitative and qualitative measurements necessary to impute
ta. ' S S o . b foww Danad

relative benefits and costs for each'system were also analyzed. . ,
\ ,.,.,,,,,, o i , e b

The threshera and dryers used in the experiment}were purch;sed
through'an'amendment to the Agrarian Reform Project Agreement fof iiscal
year 1975. dnder.this‘;greement, the United States Agency ;or‘lnter- )

Y TR T U

national Development (USAID) provided a PlOO 000 grant fund to the

s 2t v “r

Integrated Development Project of Nueva Bcija (IDP/NE) to be used to
S ¥ B A AN P
puichase threshers, dryers and other farm equipment. The IDP/NE was

),"-,5...., [N K P a‘ ! ‘Tlr o, O

empowered to sell the quipment to Farmer Barrio Cooperatives (FBc) and

1-—



Samshang Nayon (SN). Arrangements were made to amortizeﬁfhegéésﬁa{ofﬁﬁa
the machines over a period of not more than.5 years.at:8 percent:annual
rate of interest. Under the agreement between IDP/NE and.the FBG/SN, -
40 percent of the gross income derived from use of the equipmqﬁt was to
be applied 'toward amortization and G0 percent was to be retained.by the
FBC/SN to defray labor, fuel and maintérance costs, etc. The agreement
provides that'a feé of 5 sacks of paddy be charged for each 100 sacks
threshed. This ‘threshing fee is comparable to that charged by laféé"_
commercial McCormick-type threshers (locally called "tilyadoras'). - For:
drying, the fee Was to be 4 percent of the total weight of paddy dried. '
The drying fee tufiied out to be unrealistic since high-moisture paddy '
. requires more time and fuel to dry than low-moisture paddy. It was
therefore felt that a graduated scale of drying charges based - on initial..
moisture content would be a better alternative,

In addition to the above terms, the Samahang Nayon or: Farmer
Barrio Cooperative was also required to sign a promissory noté and -
chattel mortgage.

- Results

The field trials were initiated during the 1975 wet season harvest
and continued through the dry season. Three villages in the' provincé BE
Nueva ‘Ecija were included in the project: Soledad, Sta. Rosa; Malapit, -
San Isidro; and Polilio, Cabanatuan City. Five farmer—coopératois were -
recruited from the Soledad Samahang Néyon,,6'£roﬁ.the'Tégum§ay Fatmera‘.?

Cooperative in San Isidro, and 4 farmer-members from the Samahang”Néﬁpth

of Polilio (Table 1).



Labor“requirements
frynvofitheitotal ‘manpower required”in-all post-production opérations)
70 pefcent‘was’uséd for ‘harvesting, 23 pefcent ‘for 'threshing, atld 7 pegs’
cent for diying .\
¥ Hatvesting in this stddy covers the time rdquiréd 6" cut and * ¥
. ‘gather-the paddy, -iticludfug bundling and stacking if' the £4614d ‘or "along '
l—ttie road+ifi'Preparation for threshing.  Threshing “{g defined-as 'the 1V '*
separation of the grain from ‘the stalks; Under the traditididl gystem
(Syafem-I);ithteshiné'1ncludes-élead£ng”cr winnowing "to 'separate the *
grain .from’ immature kernels“dnd -foréign materials. The time required =
for drying-includes the handling of ‘thieshed paddy in préparation for
drying,'mandgement' of the drying-system, and the collection and'bagging
of the!dried materidls. A
The number of persons peyfoérming -each operation’ and the net'tife
required to complete-the work ‘were carefully recorded. Rest periods and
breaks £6r snacks ‘ahd mesls were not' included in computing the 'total mbn<
hours utilized in each operation and/or system. v
The total labor required to harvest, thresh and dry a hectare of
paddy rangdd-from 133 to 421 med-hburs- (Table 2). on' a pér-toh basis, it
ranged (from 41" to 244 manthours (Table 3). Aé*expeéféd,“1Ebof'in§ﬂ£§ were
reduced ‘consd.derably with theintroduction of mechanital thi'éshing in -’
Systems ‘TIT}:"IViand V;™ An average of only- 32 n-h/ha orn 12 a-h/t"\iak
utilized 'in ‘mechanical threshing.™“In contrast, farmérs using manual!”
thréshinginethods required anaverage’ of 131 m~h/ha or' 46 T=h/g e MY
In a similar though less significant way, the thérchiction b’ the -

batch dryer in Systems II, IV and V also reduced the amount of labor by



about one-half, both on g per-hectare and a per=-ton basis. Using both;
the thregher and dryer in combipation (as.exempliffed in Systeis IV and
,g),redégeg-tgpal labor requi;emgnps;hg(onerhalf'compared to the tradi-

tional 'sys.t.egn (System .I) .,

. The, wide variability. in.total man-hour requirements ‘among and
w;tp;n each,.of the threas.project sites was brought about by differences
in land and labor. productivity,;the-nature of: traditiomal pest-production
.pxgcticeq{apd,cgagoms relating to 1laber, usg, .the: pumber and topography:

of field plots per system,3/

and local environmgntal:conditions.
Labor productivity
. The' productivity of laber. expressed in,kilograms per man-hour
or dollars per man-hpur increased moxe.than. preportionally with the’ .
decrease: in manpower requirements becaupe there.yas. a quantitative-: °
increase:in output using the impxoved.systems' (Table 4), Increased
.yie}§s:rggu1t;ng‘f;om.pge'qﬁ improved techniques.and their effect on
pogg-prqénctipn.lqbor~;gqpiremeqts;pqgr;di:ectlx,on,the,ibpottance of
timeliéess in postvpyoduction operations: The evidence -fxom the pilot-
crials shgws clearly.that delgys at any poipt in, this sequence, of: opera~
tions increases loes, regardless of. the techniques used.' - ‘Although. this;
i;éue is impogtant;under”q.gingle-c;opping pattern, particularly duwing:
the.wgfrseason harvest, it becomes:even more critical as cropping systems
. are intensified. In intensified cropping, not only dges the :post=pro-
,&Qu;tion,aysteg,kegin to act as a;conatgain; but also the land pgeparatién

and planting operations for subsequent .crops.

Y ot
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R 3/More labor vas utilized, in .coklecting and.stacking.ipaddy- in - -1
systems involving ‘more than one field at different elevations,

d
- 4



Grain loss:

Through d serfes of ‘crop-cut samples and yield data taken at
various stage< 'in’ each post<production system, it was pbéhiﬁle to ‘deter-
mine the nature of losses for individual elemenfé'of ‘the sisiéﬁ ag"ﬁéil
as the magnitude of such losses. A comparison of yield Tevels between
systems at comparable’‘stages permits the determination of tﬁézfeléfi%;
levels of 'technical efficiency’ for particula: operations within each "
system. It also permitted an overall éomparisbn'betwéen the péffb%ﬁéﬁce
and costs of éach systeém.

Quontitative loss., Potential harvest yield was calculated Gaing

a series of l-sq m erop-cuts replicated tiiice for all plots included in
a given system. Threshing yield, on"thée othér hand, was based or ‘the
weight of the cleaned paddy following threshing. Finally,” drying yiéld
was measured using the weight of the paddy after drying.’ All;tﬁé &ield
and weight m:asurements were coxrected for moisture cdhteﬁf énd\impufities.
‘ Table 5 shows the percent grain loss incurred for dfffefénihizst-
production operations. The introduction of thE’axiéi-fldw'thresﬁgﬁ'saved
an average of 2 to 11 percent ‘in the amount of total baddy lost after
threshing. This figure could have been higher had fullréooperéfion and
interest becen obtained ‘during the implementation of théugkperimeat."ln
'many instances, threshing wae: delayed for'2 to 4 days due to the un-
availability of the thresher or the lack of funds to finance' its opér&fion.
“Moreover, unfavorable weather, particularly duringfthé wét season hatv%at
aifected the timeliness of the ‘threshing operation. ’
In the case of drying, data limitations resulting from minimal use

of the batch dryer make 'statements regarding its effeéts .very tentative



and inconclusive. Some farmer-cooperators sold their; paddy. immediately
following threshing because of ap; immediate need for cash,; Others. did
not dry their crop because they pelieved. it was already, suitable, for. .
.sale. The reluctance to use the batch dryer was also due to the lack of
suitable price and quality incentives for properly dried, paddy, -More-
over, good weather, especially during the dry season harvest, provided
very little incentive for the cooperators to use the equipment outside
the experiment,

Improved post~production technology (as praeticed in Syatem. IV)
exhibited lower total grain loss at ali 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
logs compared to.paddy harvested tco early or too late. The results of
.the. field t:-igls were, however, contrary to our expectations. System V,
which was supposed to be harvested 5 days before maturity had the.lowest
grain loss ranging from 14 percent in,Cabanatuaquggéggjpegggqc in Sta.
Rosa, Conversely, System V}, which was harvested at:maturity.incurred.
the highest grain loss ranging from 22:percent in San-Xsidro.to.43iper-
cent in Sta. Rosa. One possible-explanation was the.-degree. of accuracy
in estimating the date of maturity. It could be possible that. the:
.dates considered by the farmers to be too early, qr too, late was actually
the right time ta harvest paddy. Moreover, the five dayspintexval. ..
before and after maturity might be too short for a more effective and

meaningful comparison.
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\iniert rapld g a1 1tsthtes the FRTHELGHERLP’ beteet elapsed tiné” Eron
Hatvesting’ through drying and’ gifain"&iéldﬁ/ "In geher'al’,'gfé:in"ls’ss! roke
with'inckéases” in the time inteival between Harvesting hhd thréshing’hen

v4Hé> grain’ remaids unthreshed’ of' undiied: ok both. More’ ighieLéant, ‘hot-
ever; are ‘thé!yield diffefetices bettieen’ traditional’ systeiis and’ tiose
which'used either one or both improved methbds of thresking and drying,

Ugthg™a diyet! i’ Systém' II increabed ‘grain'yield by 12 parcent’ over * "
System I. Similar increases in yield were found in System IXX from use’
of’ tHe ‘mechanical tbtcher. Systeni' IV} which ‘employed‘both the* thresher

“arid- dryer- in seqlience)’ lhcreased putput’the most. Variability’was high
in’ the- observations’ from each system; largély because of failire to con-
trol all' varlables ‘that affected the perfortance of i:he"’systeins".""Ra‘zfti"

thfter harvest'but before threshing often-damaged' the grain‘that’was 7
stacked or bundled in the’ field, Subsequent operations could'do little
to rectify these ‘effects’ Bettét scheduling’of opetations for all systems

. 'would have rédhced 16sses by cutting the Eime’ interval between" harvesting

‘ard deyingis! -

o At QuAly tativé- lodg. Différences’ in the quality ofgrain’ febm eadh
postéproducticd’ system are shown iR’ Table 7. Although ovérall recovery
of'milled rice' incteased only 4 to 6 percent using'the improved systéins,
Ehe percentage’ of brbken; ferménted; discoloréd and immature’grains Wwas
significantly tEduced, particularly wheré the graii dryet was useds An
Yaverse relativhship was also observed: betweén elapsed Eiine from- harvést-
ing to £inal' dkying 'and thée percentage ofhead’ rice recovery’ (ses Table 6

\
sy At At Lwer o

-lﬁ/Analys:ls was based only on 51 paddy sample® because the“qhali-
tative analysis for the other samples were not yet completed as of this
writing.
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_995,7)- A total elapsed .time of 4 days from harvesting to 'drying résulted
,to only .77 pexcent head rice recovery, This:-was exhibited-by :thé :traditional
system employing manual threshing and solar drying. Converscly; systéms
with a total elgpsed time of only 2 days (as exemplified-by-mechanical
threshing and drying.and -a.combination of mechanical :threshing dnd -solar
drying) gave 90 and 91 percent head xice recovery respectively.

Economic -Implications -

A series of cost estimates; depicting the relative' expenses':in each
syetep based on observed. labox, fuel, and fixed investment requirements! were
computed for each of the three villages as well as an average for'all ‘three
,locgtions, designated, in the table as Nueva Ecija. -Costs were expressed
in. terms of dollars per ton to incorporate:the loss differentials betweén
alternative systems. No attempt was made to ascribe increased wvalue ‘to
improvements in quality that resulted from the use of the mechanical
system, although.this would:accentuate the differences. .

. Two different, cost estimates were considered in analyzing thetra-
ditional method of harvesting: and.threshing. -Ong;was based on. contractual
harvesting and threshing:fee'paid in, sacks.of paddy while the othér was:
baged on actual labox. utilized using an imputed wage.xate of Pl/h ($0.14/h).

1=y 1:Co8t estimates based.on contract.labor, Mraditionally;-harvesting
.and threshing were .performed using a contract:arrangement;in which/the:.
same people pexform both the harvesting and threshing operationsi::‘Labor
was :paid-a gropo;gion;of‘the.qrop;gt;g'ratq:dﬁy1/6§o£$tbéfgross-ﬁtoduccion.
_amws. sCash costs; which included fuel and.oil as-well as machine dépré-

‘\g;atioggincgeasedKappreciahly,yithhthe;intrdduction'6f€thtesheryﬁandiﬂryerb:
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3;ngtqrq§ﬁqﬁ$tothlacoﬁt;ﬂhowever,»the expenditute‘per1ton‘6f3béddyth”iﬁe
:traditional 'Bystem was almost :twice 'that: {ncurred ‘using’ the improved systems
ATable: 8)i
177 ‘comparison ‘co¥ts: anbng the alteriative 'post-productTohbystems:
:ghowed; that. mechuhized: th¥tshing arid solar' drying“hdd’ the lowest'tbst”at
$10/t. This figure, howsvets*shduiﬂ?not be' taken ‘4t face valiie sinice’ the
amount of labor utilized to solar dry'a ton of paddy was seriously under-
estimated thereby resulting to very low imputed: sblar drying' cost. This
, problen. 'resulted because most' farmers:in the'aréa‘riever solar-dry paddy"
.to a' storage moisture content of 14 percent.t'In-Fhct most’ farmers' §61d
‘their’ paddy immediately:following threshing witholt the benérit of drying.
1This. development; made observatibng 'oh solar’' drying practices diffiéult’ and
unyeliagble.,.
\.»Sindlar cost:behavior was:bhown in thé individual cost'estimates’
for different project sites’ (Tables’9;+1C," and*1l). - Variatioh'in the cost
.£igures among. the three: villages .waé due ito’differences”in'the éfficiency
,0fsoperating and managing . the equipinent, variations in’the cost of fué¥
and. oil'and. differénces'.in farm:.yields and local préctices.® © T v T
v iy #2% Totalireturns:per ton:were-based:on the’ahount 6f paddy recovered
gftqrqudjusging,£oi{the-deggggiéﬁimgagutgﬂ:gréin«loss.fbnfeacﬁipos:-pro-
duction .8ystem,:i-A-price:for paddy of Pl7kg or $0.14/kg was uséd 1fi" these
computations.:
oY :8ystem II, which- émployéd mandal.threshing aid*imsetianical” dryidg”
obtained the lowest-net regﬁtn‘of $81/t ‘in Std: Rod; $70/t in Cabanatuan,
‘ox:an‘;average of’'$73/t fbrfhllvsites'deéignatéd“as’Nuevﬁ”Ecijé”{Tablé112).

The traditional system (System I) which incurred the highest percent grain
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loss had a slightly higher net return than System II because of the tinder-
estimated solar drying cost. Conversely, ‘'systems-using threshers:and-
dryers incurred the lowest percent grain losses and the highest returns

. (§99/t in San Isidro and $104/t  in Cabanatuan) . This' observation was
the same for all project sites with the. exception of Sta. Rosa where '
problems in the timing of operations were encountered. .. Net returns for

. System IV could have been highex than what' was! computed since’ sotar drying

. by

expenses in Systems I and III were seriously undersstimated,’ St

» Cost estimates based on actual labor inputs. The value of labor for
traditional harvesting and threshing was: computed using- the' average man-
. hours required to perform individual aperations at a wage rate of Pl/h
(§80.14/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 sites:

Cost .figures when based on actual labop inputs for traditional’
harvesting and threshing were reduced to almost one-half as shown 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
$0.14/h. Fees based on contractual harvesting and threéshing were much:
higher than the regular wages harvesters and/or threshers 'Viould receive
because of the additional responsibility assumed by them, ° Under'the con-
tractual arrangement;, the harvesters .and/or threshers take care of the
crop right after transplanting until harvest. The gross output is then.

shared between the. owner and the.harvesters'anﬂ-thgeshers‘at‘a?ratio of
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.:136 ... Underestimation of .laboxr required for traditional post~production
operations,. -particularly. that used for solar drying, contributed further
.to,this weduction in total costﬁi/

., 1..The; above conditions resulted insa slightly higher ‘total cost for
the -improved systems. wvhen compared to systens using: traditional technology.
Thega-cost: estimates were in contrast to-those shown iin Table 8. With
the exception of cost estimates -in.Sta: Rosa, the other two project: sites
exhibited the same cost behavior as the.average obtained for Nueva Ecija
.(Tables 14, 15, .and 16). Cost. estimates in Sta. Rosa showed: stightly
higher, total post-production costs for the. traditional system than' for
systems using the.thresher: and- the dryer- because of higher ‘labor require-
ment for harvesting.

Table 17 provides the results of the benefit-cost  analysis using' an
imputed wage for actual labor utilized in the: ppst-production operations.
The same total return values shown iniTable 12 were-used in this'analysis.

With the exception of Sta, 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 Polilio. An:overall, average
increase .in net returns.of $12/t was obtained from the introduction of,
thregher and dryer over that of the traditional system. 'The .overall re-
sults also revealed.that a higher. net gain was obtained frosr the systen
uping mechanical thresliing and solar” drying when compared to manugl'thresh-
.. ing .and .mechanical drying. . Underestimation-in labor' required.£or” solar
drying. effected thig difference between the'two systams.. -

Y AL

& rw:g/Thiﬂ is a reflectionof a;previoys: observation:that;most farmers

do not dry paddy to 14 percent moisture content before sale when using
traditional method,
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Summary and Conclusions

Pilot trials were implemented 'in three villages of Nueva Ecija“

to:test the farm level efficiency of alternate-techniques and. systems:

: of harvesting, handling, threshing, and-drying.

Improved systems of post-production 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 way, the use of. the
batch dryer in Systems: II, IV, and V reduced labor:requirements by.about
one-half, both on a per hectare and a.per. ton sasis,

Labor productivity expressed in kg/m~-h.or $/m-h increased more
than proportionally with the decrease' in manpower requirements because
of the increase in output resulting from-the use of the improved, system.
Increased yields and, their effect on.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 lass (by 14 percent) and .consequently ingreased .post-harvest
yields by as much as 12 percent. Moreover, the use of the dryer, and: :
thresher substantially improved the quality and quantity of milled rice.

Two different.cost estimates .were consddered in .analyzing tra-
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ditional methods of harvesting -and ‘threshing.: The first was based on a
contractual harvesting and threshing fee paid in paddy while the second
wag; based-on- actual, labor utilized 'usingan‘ imputed wagk:taté: of Pl/h
($0.14/b) .. Usingpthe .contractual harvesting'and th%ééh!ﬂg=fééi a total
cost of $14/t was obtained for the .improved~system) ‘This whi $11/5 léver
than.the- cost: incurred using thé.traditional method! ~In' 1{ké ‘manner, the
improved system, which' fncurred' the' lowest ‘grain loss, ﬁﬁd‘thejnighdst net
return of $104/t compared,to $74/t fo¢ the trédiciénal‘sfétem;
¢ 1 The .ather cost:estimate wds based on the observed level of labor
used :in.each.of the post-production operations. An underestimation in
the amount of labor utilized for. the solar dryidg-dperaéions resufféd in
lower drying cost-for those systems employing solar dryihg;él A cost
comparison between traditional and improved post-production systems showed
a slightly .lower total cost’ of $12/t compared to $13/t'in' the tiechanized
syatem. .Expreased in terms' of net beneéfits,-howeVér, the:system usiiig -
the; mechanical thresher and dryer had ‘the highest net return of ‘ $1047t
compared to only ‘$86/t with the traditional:'system, Vi
v . The. above findings indicate that improved mechanical techhologiék
have a;quantitative and qualitative iimpact:on’ total output through more
. .timely operations and reduced-unit.costs. *An incrdase in the'‘timé' inter-
val between harvesting. and threshing during‘which paddy remains ufithreshed
a» or-yndried or both;.was accompanied byzatptéporéionai inCreaéé‘in'grainf
lossea. ';'1"

e
TN

y ! ‘)

-,q.é/Thib is -a' reflection of #n-obsdivation ‘thdtmodt farmérs 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.zj 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.

Z/Fees were usually collected long after the operation was com-
pleted and when the paddy has already been sold by the farmer.






Table 1. Characteristics of three yillages used in pogt-produétidn'biIQq;triélsfd”V

»

Philippines, 1975-76.

- o e

Location Season Cooperators Plots Area Yﬁeldﬂ, Rices
e . (no.) (no.) (sq m/plot) (t/ha)

v

ST IR0 Y
: .Y IR26

,Soledad, Sta. Rosa - Wet 5 80 7714 34370 7 IR1529
, "1R1561

le - IR26

.

' Malapit, San Isidro et . 6 46 1423,2 3.6 ' IR579
’ " / | IR1529

W RSeL

. i L. v o
A i H ¢
: . Lo
, r IR26
“Polilio, Cabanatuan Dry 4 42 1242.3 3.1 IR30
[N h’f‘ '*“I'rck"g%
B . . \ LIRS |
fo ..' L1t .- BT RIS A0)
Total/average ~ y 15 ' 168 1081.3 (3.3

A

ﬁlFinal paddy weight after drying and adjusting for-purity at:14% moisture contenti;ii'
T'l '-‘ ) » “a (A i LN | PR . .



Tablezz., Labor, requirements ;per héctare using’ altetﬁaﬁe bgst-ﬁroductiun systems in

three pilot areas, Nueva Ecija, 1975-76,

e a0 pea

T

L s - eep e ey w0t

-y

- -

woe prered v

St en Swwmmes e

: + Item =t o5 Pogt-Prodiction Systemégdrvz‘
‘ o s I (Il 111 v Va Vg V¢
Labor requirement per hectare: (m-hx/ha)
Nueva Ecija (All sites)
. A, PR :
s Harvesting?/ 139 144 136" 142 136’ "T128° 139
“Threshing 131 132 30 38 30 3 28
. .., Drying 22 10 24 10 12 13 21
A Total 292 286 190 190 178 175 188
SOIedad, Sta. Rosa
- Harvesting 204 179 154 141 136 141 125
“Threshing 164 127 28 28 24 28,, .21
Jrying 53 8 43 7 79 12 24
Total 421 314 225 176 169 181 170
RINCE A ' :
‘ryglagit, San_Isidro
Harvesting 128 129 132 135 126 137 118
Threshing 140 150 37 58 38 50 36
Drying 18 12 23 12 14 16 16
! Total 286 291 192 . 205 178 203 .. 170
Polilio, Cabanatuan City
Harvesting 110 126 116 152 149 96 175
Threshing 99 119 23 24 30 ,261; 27
Drying 16 10 20 10 14 11 23
Total 225 255 159 186 133 225

-t e b b

g7See text for description of alternative systems.,

b/Hatveating includes cutting;- bﬁndling,

threshing.

' “’.' Ads -’6'3”"" . T e A€ w ot .
Hauling and stacking of paddy ready for



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

production systems in three

al

96

42

Item Post-Production Systems—
I. II II1 V. . Vu 7 el (o
'or'ie'ui”emfnt er hectare: gm-hr/tzhlm
Nueva Ecija (All sites) .
‘ ﬁarvestingﬁ[ 49 51 55 40 52 51 3" 54
Threshing 46 47 12 10 12 14 11..
~ Drying 7 3 7 3 4 '5 "7
Total 102 101 74 53 68 0 . 72
Soledad, Sta. Rosa ‘
Harvesting 95 8 198 40 -’80 84 " 73
Threshing 76 61 36 9 14 17 12
. Drying 12 2 10 2 5 6 1
Total 183 149 244 51 99 107
Malapit, San Isidro
Harvesting 39 38 35 - 35 38 42
Threshing 43 44 10 15 2 15 13
Drying 5 4 6 3 4 5 4
Total 87 86 51 53 44 62 59
Polilio, Cabanatuan City
Harvesting 40 43 40 47 49 30 55
Threshing 36 41 8 7 10 8 9
Drying 6 3 7 3 4 3 7
Total 82 87 55 57 63 41 71

E/See text {or description of alternative systems,

h/Based on the final dJried weight of paddy adjusted for purity and 147 McC,.

Q/Harvesting includes cutting, bundling,

threshing.

hauling and stacking of paddy ready for



Table 4. Labor requirements and labor produetivity using alternative post-production
B systems, Nueva Ecije, 1975-76.

Total labor

Post.-p.rc;ductioq gys;:e‘m Yi;eldﬁl requirement  Labor. produ tivitg- .
LA - (t/ha) (m-hx/ha) (kg /m-hr) 25? “hr)2
I. Manual threshing & solar drying 3.3 291.7 ' 10.0’l oen 1.4
II. Mam{t'ql threshing Sgl:mechani.éal dryii}‘g 5.3 286.9 10.0 ',,f";_:i‘.a
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
Vs Harvest 5 days before maturity 2.8 179.1 " "15.0 ' 2r “1
VB Harvast at maturity v 2.8 175.9 14.7 . 2.1
§Vc Harvest 5 days after mat:ur.:l.'ty 3.0 188,9 . 14,0 " 2.0

Q/Based on the final dry weight of paddy adjusted for purity and 147 mofsture zontent.

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 L “v._='= - post-Prqduction Systemst~ . * " T
L. - T nm 1t I vV 7
Graiti‘loss by operation and area - g:erceﬁ‘f T ) )
Nueva Ecija (all sites) e e
Harvesting to threshing 23 24 18 15 13, .23 o~ 21
Threshing to drying 6 5 3 6 5 . B .o}

Total loss 29 29 21 21 18 3L, v 22

Soledad, Sta. Rosa : o

Harvesting to threshing 7 19 8 9 13 23 27
Threshing to drying 16 4 .3 11 5 . 20 ¢ 2
Total loss X 23 11 20 28 43,  ..,29

Malapit, San Isidro \ P TR
Harvesting to threshing 29 23 . 22 19 13 L7 + 16
Threshing to drying , 1 1 3 2 5 5., . 2
Total loss 30 24 25 21 18 2 , 18

- ~--Polilio; Cabanatiian City

Harvesting to threshing 30 29 26 15 13 28 19
Threshing to drying 1 2 1 3 1 2 b/
Total loss 31 3 27 18 14 30 19

al See text for description of alternative systems.

‘b'/Less than one percent.



Table 6; 'Relationships between elapsed time from harvesting to drying, grain loss and yield
for laternate post-production systems, Nueva Ecija, 1975-7§ .

adl

B T T R L ~Post-Production Systems
- Y '

YT  Item " Manual thresh-  Manual thresh-  Mechanical =~ Mechanical
L _ ing and. solar ing -&mechanic- * “'threshing & threshing
— drying al drying golar drying _ . and: drying

1 v

Elapsed time by operation (days)

‘harvest, to thresh 1 1 0 ' 0
thresh to dry 1 0 2 2
.harvest to dry Y4 ' | 2 2

Percent grain loss (%)
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)
harvestiig 3307 4088 4873 3929
. 1

threshing 2944 3605 " 4788 3831
drying 2492 3561 ‘4244 3517




Table 7. Quality charactéristics for milled rice from alternative post-production systens,
.5t paddy sample ““Tﬂxteep plqts, Pﬁilippinea, 1975. PRETSE

. . 4 L RN - .
DAY 1 L. L] 1 0% el " o e e e aar e
o Tt LA En paraen - PRSP e Ry —— il

. 4 A‘- » ‘. ‘;’
Quality characteristics:: SAREELEHE

System Head Broken | Milling Recovety

4

N rice  rice iBrown rice Milled ride

el wdl e ' DR

_Mat}\)xallthresl?i.gg, and, golar drying 77.4 20,2 . 63.0 ' '89.3
' H) e ® oyt . "

Manual threshing and mechanical drying 84.5 1.1 -+ 67.4 s B3
Mechanical threshing and solqr dryfng. ... ' ..90:6 " .:818 70.5 65.6'
LA PR AR ' '

Meghanical threshing and drying 89.9 9.2 . 68.4 645

¢

T




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

-l .L M

5 1

i

3

. . v ~ h
e I e N AT N

Expense

YR

?

y tem

Manual thresh-
ing and solar

drying.-

Manual thresh~
ing & Mechanic-

_al drying

Méchanical
threshing &

Mechanical
threahing

‘goldr drxing “and drxing

—
Harvesting expense . (.. iu..c

”96_8_132{ Lot
. +Sub=total . -
Threshing, expense D

Cash, .+ R

Non=cash AN

I N N NP Nl N N Nt N N

.. Sub-total .

Drying expense

Cash

Non-cash

Sub-total

Total Post-Production expense

Cash

Non-cash

Total

1.0 (7.00)

1.0 (7.00)

24.81 (173.67)
24,81 (173.67)

s/t _(p/c)al

23.81 (166.67)"

3.97 (27.77)
0.43
4.40 (30.77)

(3.00)

3:97 (27.77)
24.24 (169.67)
28,21 (197.44)

6.14 (%3.00)
¢ R <
6.14 (43.00) 6 14 (43.00)

1]
- ]t T
[T o O

1,86 (13.02)

Foag g
1.43 (10.00)

"3.29 (23.02)

1.0 (7.00)

1.0 (7.00)
1.86 (13.02)
8.57 (60,00)

"6’15'(43 00)

!

1.86 (13.02)
1.43 (10.00)

3.29 (23.02)

3,97 (27.77)
0.43 (3.00)
4.40 (30,77)

5.83 (40.79)
8.00 (56.00)

10.43 (73.02) 13.83 (96.79)

a/Based on an exchange rate of $1 = p7,

b/

&/cost of labor usually paid in kind,

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



Table 9. Cost estimates for alternate post-production systems, Soledad, Sta. Rosa, .

1975-76. x
) N : : System
Manual thresh- Manual thresh- Mechanical Mechanical
'Expense ing and solar ing &mechanic- threshing & threshing

b oo drying . .L. ... . al drying .. -
’ s/t gp/qé/
Harvesting expense )
Caahh/ ; -
* Non-cashS/ ; 8.00 (56.00)
Sub-totalg 8,00 (56.00)
Threshing expense 3 " 23,81 (166.67) 23,81 (166.67)
Cash .~ ; . 1.79 (12,52)
* . Nen-cash ; 1.29 (9.00)
| 'Sub-totalg " 3,08 (21.52)
Drying expenge
. Cash . - 4.41  (30.89) -
. Non-cash 1,57 (11.00) 0.29 (2,00) 1.57 (11.00)
. Sub-total 1,57 {11,00) ' 4,70 (32.89)

Total Post-Production Expense
. Cash

. Non~-cash

Total

25,38 (177.67)

25,38 (177,67)

1957 (11.00)
4,41 (30.89)  1.79 (12.52)
' 24,10 (168.67) 10.86 (76.00)

28.51-(199,56) 12.65 (88.52)

- _solar-drying --and-drying

A

ewmen vy vy

.
Vet
‘

' 8,00
8.00

1.79
1.29
3.08

441
0.29
4,70

-

H

e

-
g

6.20
9,58
15.78

-y

(56.00)
(56.00)
(12.52)
' (9.00)
{(21.52)

i
v eer

(30.89)
; (2 000)
(32.89)

(67.00)
(110.41)

EIB

ased on an exchange rate of §1 = P7,

b/1neludes the cost of fuel and oil and the depreciation of ‘the ‘machine.

c/

="Cost of labor usually paid in kind.
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Table 10, Cost estimates for 'alternate post-production dystdms, Malapit, San ];s}i.dro,

1975-76.
- e

Vi Expense - 11 ul ¥ “Maual thresh- Mauual thresh-  Mechanical  Mechanical

Optie o4 T B “dng® ahd solar ing & vechanic- threshing & threahing

IRIRY SRR L DU drying . . _.al dryinp~—- - sgolar-drying ~ and" drying

2L s/t (o8
Harvesting expense g k S e -
cashb/ ) : - -

.. Non-caght/ ( ', . ; ‘ 5.28 (37.00) 5.25%,'(37.00)
Ce Sub—totalg ‘" §728 (37.00 ', 5.28 (37.00)
Threshing expense ) 23.85.(166167) ' 23.81 -(166l67) | BT
o _ Cash . 3 1.97 (13.80) _ 1,97 (13.80)
.. Non-cash . ; 1.86 (13.00)  1.86 (13.00)
e, Sub-totalg ' 3,83 (26.80)  3.83 (26.80)
Drying expense . EERUE
. «Cash ' IR 3.7 (26.19) - 3.74 (26.19)
. Non-cash . .. 0,86 (6:00) ° 0:57 (4.00)  0.86 (6.00)  0.57 (4.00)
ey vl -Sub-totdl 0.8 (6:00) ' 4.31 (30.19)  0.86 (6.00)  4.31 (30.19)
Total post-production expense ‘ e R =
..Cash ¢ v e 3.7 (26.19)  1.97 (13.80)  5.71 (39.99)
. Nomcash  in . . 267 (L7267)  24:38 (170567)  8.00(56.00)  7.71 (54.00)
S Gt b el iTotal 24467 (»172.67) 2813 (196 .86) 9 57 (69.80) _ 13.42 (93.99)

om oot 4

Py =%

- -

al

=/Based on an exchange rate of §1 = P7,
b/ . oy . i et |
=" Includes the 'cost of fuel.and'oil and the'depreciation’ of the michine,

€/cost of labor usually paid in kind.
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Table 11. Cost estimates for alternate post-production systems, Polilio, Cabanatuan, 1975-76.

Expense

System

Manual thresh-
ing and solar
drying

Manual thresh-
ing & Zechanic-

Harvesting expense
Cashhl

Non-cashsl

'

, . -Sub-total

Threshing expense

Cash
Non=cash

Sub-total

NNl N Nt N N Nt o Nt b o b

Drying expense
Cash

Non-c;sh
Sub-total
Total post;production expenses
Cash
Noni-cash

Total

23.81 (166.67)

0,86  (6.00)
0.86  (6.00)

24,67 (172.67)

264,67 (172467)

al drying
$/t gP/Qﬁ/
5.86
5.86
23.81 (166.67)
1.79
1.14
2.93
3.78  (26.44)
0.57 (4.00)  0.86
4.35 (30,44)  0.86
3.78° (26.44)  1.79
24,38 (170.67)  7.86

28.16

(197.11) 9.65

Mechanical Mechanical
threshing & threshing

golar dryin and dryl

(41.00) 5,86 (41.00)
(41:00) 5.86 (41.00)
(12.55)  1.76°(12.55)
(8.00) 1.14 (8.00)
(20755)  2.93 (20.55)

- 3.78' (26444)
(6.00) 0.57 (4.00)
(6.00)  4.35 (30.44)

PR
PRIy
LA

i

(12.55)  5.577(38.99)
(55.00)  7.57 (53.00)
(67.55)° 13,14 (91.99)

[ Attt

al/

=’Based on an.exchange rate of $1 = P7,

b
-/Includes the cost of fuel and oil and the depreciation

s Gl
&/cost of labor usually paid in' kind.

of the machiae,:’



Table 12. Estimated costs .and returns for alternate post-production systems, Nueva Ecitja,
Tt 97576, ¢ '
— - T EERTRAYDS i Ii1 . IV
R 'Mandix thrésh- Manual thresh- Mechanical Mechanical
Item .0 %'y 'ing'and golar  ing & meghanic- threehing & threshing -
s cx ik 2 drying- - ~- al drying " solar drying __ and drying
$/t (P/t)

Nueva Eeifa (All sites)

Returns
07, ivBosts. v

¢ s.at, JooNet 'return

101.43 (710,00)
24,81 (173.67)
76,62 (536.33)

H LY
S

101,43 (710,00)
28,21 (197.44)
73.22 (512.56)

Fl

(‘:(. ' te

AT A

112.86 (790.00) 112.86 (790.00)

" 10,43 (73.02) 13,83 (96.79)

{ +07

102.43 (716.98) 99.03 (693.21)

Sta. Rosa

12, Retuins T +7 110,00 (770.00) 110.00 (770.00) 127.14 (890.00) 114.29 (800.00)

(" . Costs 25.38 (177.67)  28.51 (199.56)  12.65 (88.52) 15.78 (110.41)
r.ud S¥.Net return 84,62 (592.33) B81.49 (570.44)  114.49 (801.48) 98.51 (689,39)

San Isidro ..

. ‘Returns 100.00 (700.00) 108.57 (760.00) 107.14 (750,00) 112.86 (790.00)
o Gostg ) el duler’ciaén)  28.12 (19€:é6) 9.97 (69.80) 13.42 (93.99)
Lol Net returw VY 78933 (527.33)  80.45 (563.14)  97.17 (680.20) 9944 (696,01)
Cabanatuan : T = o
.0v.Returns - P ' 98,57 (690.00)  98.57 (690,00)  104.29 (730,00) 117.14 (820.00)
.« Costs . 24,67 (172.67)  28.16 2357:11) 9.65 (67.55) 13,14 (91.99)

+Net retum ' 73:90° (517.33) 7q.éiik%§g;8qj;‘._9i,6é (662.45) 104,00 (728.01)
Note:

Returns have been adjusé%ﬁ'ﬁsing the -observed figures on percent grain 1
for each system by area. The price of paddy used was Pl/kg ($Qg14lkg).

Cost in the first two s

and threshing operations.

oss to ﬁgjust yield »

ystems was based on the contractual payment for the harvesting
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Table 13, (ost estimates for.alternate post-prodﬁctiohtsystéﬁéifNueva Ecija,‘197$;36.

Exbénsg

A

. System : LT
~ Manual ;hresh-n Manual thxesh-- Mechanical Mechanical
" .ing and solar ing &'dechanic- threshing & threshing
drying al drxing solar drying and drying
$/t gp.’t:)a/

darvesting expense
Cashh/

Non-cashgl
Sub-total
Thréshing expense
Cash
"Non-cash
Sub-total

Drying expense
Cash

gt

‘Non-cash

Sub-total

fa . . . .
1 -tal post~production expense

Cash
Non-cash

Total

6.14 (43.00)
6.14 (43.00)

" 5,71 (40.00)

5.71 (40.00)

1,00 (7.00)

" 1.00 (7.00)

'12,85 (90.00)
'12.85 (90(06}

16.25 (113.77)

6.14 (43.00)

6.14 (43.00)

5,71 (40 OO)
5.71 (40 00)

3.97 (27.77)
0.43 (3.00)
4.40 (30.77)

3,97 (27.77)
12,28 (86.00)

6.14 (43.00)
6.14 (43.00)

1.86 (13.02)
1.43 (10,00)

3.29 (23.02)

1.00 (7.00)

1.00 (7.00)

1.86 (13.02)
8.57 (60.00)

" 10.43 (73.02)

§3a

6.14 (43.00)
6.14A(43.00)

L HT
1. 86 (13 02)
1.43 (10.00)
3.29 (23.02)

n-(;
3.97 kg7.775”
043 (3.00)

4, 40 (30 77)

[
_!—l‘ ;7’.'

585 0. 79y

8.00 (56 .00)
13 83 (éé 79)

/ Based oﬂ“an'éxchaﬂge rate of $1-= 97,

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

£/cost of labor usually paid in kind,



Table 14, ,GQost,estimates for alternate post-production:systéms, Std.'Résa, Nueva Ecija)

. Total.wwuew .o . 18486..(132,00)- 21.99.-(153.89)--.—-12.65-(88+52)

1975-76.
N - . T System T
Lo Expenge ' ‘Manuail. th¥esgh- _ nManual' thresh- ‘' Mechanical Mechanical
_ v gk e v ing & solar. v ing & mechanics . ‘threshing.& -threshing - -
dgyfl?g - al drying _solar drying and drying
B $/t gP/t)E/
Harvesting expense
cashb:/ » N r - - . o
Non-c;'ashs/ \ |8.00 ;{(56..00) 8,00 (56.00) . 8.00 (56.0(3) .. 8,00 (56.00)
. ”s:ub-tot:akl . . 8.00 (56.00) 'MB.OO ‘(56.00) 8.00 (56.00) 8;:9'0:. (56.00)
Tl}resh:ln&f_xpense i . - -
.Cas‘h - . - o 1,79 (12.52) J._.?.9wn(12.52)
>'jNon--tlzﬁtsh /" 9,29 (65:.00) . 9.29 ((653.00) . 1.29 (9.00) 1.29  (9.00)
Sub-total 9.29 (65.00) 9,29 (65.00) 3.08 (21.52) 51;_98 (21;52)
Drying expense P o |
“‘.:Casjh . e 4l (30.89) - 4e41  (30.89)
_ Non-cash L 1.57 l(_],l.OO) ) 0.29 (2'.0‘0) o 1.57 (11.00)_. .~'9~':29 (2.00)
7 sub-total | 1.57 (11.00)  4.70 (32.89) 157 (1L00) 4,70 (32.89)
Totflal gost-gz:oduct:l:an expense . . T .“,-4 .
) "‘Cash \ (;“: . -‘“..' 4!.41 (3'(\).89) .5:,,1,..79 (12.52) 6,20 (43.41)
‘:Ngn’-!cgs:hi_ (;‘:",‘.\,l 18.86 §L32..OQ;)) 17.58 (12:}.00) .3s.:.5}9’86 (76.00) |, 9.58 (67.00)

15578 (110.41)

E/Based on an exchange rate of $1 =,.‘,?7°.

ved iyt

oda 4

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

SICOBt of labor usually paid in kind.



Table 15. Cost estimate for alternatc post-production systems, San Isidro,iNdévE Ecija,

1975-76,
. : T L. System
Manual thresh- ifanual thresh- Mechanical Mechanical
-:Expense'“ ~ ing and solar  ing & mechanic- ' threshing. &.... threshing
e o drying = al drying solar drying and drying
Harvesting expense o ;.1?i‘;;*m“
Cashb/ - = - o
. Non-cagh®/ 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 't 6,29 (44.00) 6.29 (44.00)  1.86 (13.00) , 186 (13.00)
7 substotal 6,29 (44.00) ' 6.29 (44.00) | 3.83 (26 .80) 3.83 (26.80)
Drying expense o ‘ |
{ .cash - - 3.74  (26.19) - 3.74 (26.19)
' .Non-cash St T 0,86 (6.60) 0.57 (4,00 0.86 (6.00) . 0,57 (4.00)
‘v gub-total ' " 0.86 (6.00) 431 (30.19)  0.86 (6.00) . 4.31 (30.19)
Total post-production expense o T
t* Cash - ERRER S s (26.19) ©1.97 (13.80) 5.71 (39.99)
* Non-cash T 1243 (87,000 12,4 (85.00) 8.0 (56.00) , 7+71 (54.00)
st dotal 12,43 (87.00) "m}§;§§ (i11;1g);,_:9.97 (69.80). . --13.42 (93.99),

H ] L&

8/Baged on an exchange rate of $1 = P7,
l)'/Includes the cost of fuel and oil and the depreciation of the machine,

E/COst of labor usually paid in kind.



Table 16, Cost estimates for alternate post-production systems, Cabanatuan, Nueva Ecija,
' 1975-76. -
. e _System : —
.Expense tianual th:esh-, ‘Manual thresh-:  Mechanical Mechanical
. ing and golar ing & mechanic- threshing & ' -‘threshing
: 2 . i drying al drxing _ solar. dz:xi.ng” — _and drging i
§/t gP/Qa/
Harvesting expense
Caeh—/ - - - .-
Non-cash®/ 5.86 (41,00 . 5.86. (41.00)  5.86 (41.00) . 5.86 (41.00)
b Sub-total‘ 5.aéﬁg4;.qo> 5.86. (41.00)  5.86 (41.00) - ;.. 5.86 (41.00)
'l‘thi'eshing expense ‘ | REUREIN
C'ash - - 1.79 (12.55) 1.79 (12.55)
" Nonwcash 5.43 (38,00) | 5.43 (38,00) . 1.14 (8.00) 1.14. (8.00)
| .Sub-total 5.43 (38.00) 5.43 (38.,00) - 2.93 (20.55) : 2.93 (20.55)
Dlirz”' i.n'g‘ | .;agge.nso ‘
, Cash - 3.78 (26.44) - 3.78:(26.44)
;hj Non-cash ) 0.86 (6.00)  0.57 ,(4.00) 0.8 (6.00) 0.57- +.(4.00)
i”J" Sub-total 0.86 (6.00) 4.3 ,;§9.44), 0,86 (6.00) 4435 (30.44)
Tt')::al ;ést‘:-l.)‘roduction expense e g 4 b
Cash _ ( : 3.78 (26.44)  1.79 (12.55) 5.57-1(38.99)
'1‘ ﬁé&-gésh ” 12.15 (85.00) 11.86 (83.00) | 7.86 (55.00) 7.57 (53.00)
s Tolfal - .12.15 ~(85.00) .1.5.64 ((1?0‘9..44:) - 9.65 (67.55) ‘1‘3".(‘14 (91.99)

{4 N e *

.
AN [3

géaae'd"bﬁ' an. exchange rate of

b/

. e wemes

$l = 97.

c/
~ Cost of labor usually paid in kind.

= Includes the cost of fuel and oil and the depreciation of the maghine.


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 °
I I TII v
Item Manual thresh- Manual thresh- Mechanical Mechanical
ing and solar ing & mechanic~ threshing & threshing
drying al drying golar drying and drying
$/t _(p/t)

Nueva Ecija (All sites)

Returns
Costs
Net return
Sta. Rosa
Returns
Costs
Net return
San Isidro
Returns
Costs
Net return
Cabanatuan
Returns
Costs

Net return

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)

101.43 (710,00)
16.25 (113.77)
85.18 (596.23)

110.00 (770.00)
21.99 (153.89)
88.01 (616.11)

108.57 (760,00)
15.88 (111.19)
92.69 (648.81)

98.57 (690,00)
15,64 (109.44)
82,93 (580.56)

112.86 (790.00)
10.43 (73,02)
102.43 (716.98)

127.14 (890,00)
12.65 (88.52)
114.49 (801.48)

107.14 (750.00)
9.97 (69.80)

97.17 (680,20)

104,29 (730.00)
9.65 (67.55)
94.64 (662.45)

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)

P—

Note:

Returns have been adjusted to reflect the quantity of paddy recovered after deducting
grain loss incurred for each system at each project sitee

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 HANDLING 8 PADDY
YSTEM | HARVESTING THRESHING DRYING MILLING
I TRADITIONAL TRADITIONAL “"[ TRADITIONAL
11 ) TRAD{TIONAL ) MECHANICAL
11 T-OLMECHANICAL —) TRADITIONAL}PTY COMMERCIAL
|
|
|
v - MECHANICAL}H] mECHANICALH 1JLAB. SAMPLE
MILLING
-5
\'4 Y LMECHMHCAL MECHANICAL
voe Qa0 ., . **&P‘u wna o s KA R B AR Al AL L NR MOV K ekt s e L avinst, . YRLPWIRRTY B
MEASUREMENTS (for each system)
e Crop cut ® Post-threshing o Post-drying | ® Totalrice. .,
somples -output output
®“Paddy somples | ® Paddysomples | ® Faddy samples | & Head rice.
e Mpisture ® Moisture content | @ Moisture content | ® By, produtts
content .

Fig. 1. Farm level post-production systems.



