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ASSESSING QUANTITATIVE AND QUALITATIVE LOSSES
IN RICE POST-PRODUCTION SYSTEMSl/

by
‘Z. Toquero, C. Maranan, L. Ebron and B. [uff*

Introduction

~ There 1s-a general consensus that the major source of expanded
output in land-short countries must either be increased cropping
intensity, higher yields or a combination of these components. High-
er, and less variable yields appear to harbor the greatest potential
for short and medium-term increases in total production, although
higher yields and increased intensity are not mutually exclusive options.

When focusing on the yield component as a source of increased out-
put, we need to know at what point yield is measured. While field yield
accurrately reflects the realized biological potential of the rice plant,
it may not represent the economic return to the farmer or the quantity
ultimately available for consumption. Evaluating the latter requires
knowledge of post-production and marketing systems and the efficiencies
of tiese systems. '

Current interest in post-production related activities is partially
the result of the increased yields possible from the modern varieties.
Losses which were formerly smail in absclute terms, tend to expand pro-
portionately with increased farm level yields making their magnitude
and value more significant than in the past. In addition, there has
been increased interest in the potential (and possibly low-cost) in-
creases in output available through use of improved post-production
systems. Lastly, the conditions necessary to achieve higher cropping
inteisities may reguire significant modification in existing harvesting,
handling, threshing and drying operations to allow timely "turnaround"
intervals between crops.

Unfortunately, much of the conjecture surrounding projected gains
from reduced losses and improved cropping efficiency attributed to
"modernized” post-production operations is not supported by empirical

. 1/He would 1ike to acknowledge the assistance of the Dept. of Ag-
ricultural Process Engineering and Technology, University of the Philip-
pines at Los Bafos, the National Grains Authority, Government of the
Philippines, the Staff of the Licol River Basin Development Program and
the United States Agency for International Development for assistance
in conducting the trials described in this report.

*Senior Research Assistant, 2esearch Assistant, Research Assistant,
and Associate Agricultural Economist, Dept. of Ag. Engineering, Inter-
national Rice Research Institute.
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evidence. Lack of information which identifies and quantifies the
sources and characteristics of improvements in these operations is
particularly acute at the field and village level where paddy is grown
and large quantities are retained for consumption. '

While there are obviously several economic and technical factors
which affect post-production losses (including the variety grown,
weather, and availability of labor), we attempt in this paper to pin-
point the sources and levels of grain loss in rice post-production
systems which can be alleviated through introduction of improved tech-
niques, managemen:, economic policies or institutional innovations.

Review of Past Research

‘Beginning in 1973, IRRI initiated work to investigate the mag-
nitude and nature of field grain losses in pdddy production. A field
study undertaken %0 assess harvest losses (Samson & Duff, 1973; indi-
cated significant differences in loss levels when comparing a) varie-
ties, bg wet and dry seasons, and c) moisture content at the time of
harvest. In a re.ated series of experimental trials at IRRI, losses
ascribable to handling, bundling, stacking and field-dcying were also
investigated. Total paddy--Yosses approximated ] .to 3 percent for the
harvest operation and 2 to.7-percent for intermediate handling steps.

In an attempt to assess the qualitative changes resulting from
these operations, total milled and head rica recoveries were recorded
for both the harvesting and experimental handling trials. Significant
decreases in both total and head rice were observed due to delays in
the time of harvest with the greatest change being recorded between
head rice recovery and moisture content at the time of harvest.

In 1973-74, a comprehensive survey of rice milling and field level
operations was undertaken (Toquero & Duff, 1975). One hundred and
eighty rice mills and approximately 600 farmers were surveyed in three
regions of the Philippines. These surveys were designed to inventory
existing rice post-production operations. The preliminary results
have been summarized in a number of working papers issued by the IRRI
Engineering Department and listed in the attached bibliography.

Based on the results of the foregoing research, a series of pilot
area trials were planned and implemented to assess the impact of alter-
native systems of technology at both the farm and rice mill level. Sites
for evaluating field and farm level operations were located in four vil-
lages of Central Luzon and three villages in the Bicol River Basin area.
The preliminary findings from these systems trials are the subject of
this report.

Objectives

, The major objectives of the study are: a) to develop a suitable
research methodology to-determine ‘the nature and characteristics of
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grain loss at the farm and mill level, b) to <inventory and assess
technical efficiency in traditional and improved farm and mill level
post-production systems, c) to examine the economics of traditional
and improved systems, and d) to determine the institutional factors
constraining use of improved techniques and systems.

The Methodology of Farm Level Trials

'?6ur systems)involving alternative combinations of technology
1né\management“Were utilized in the farm level trials (Fig. 1). Har-
/$st}ng in all.four systems was carried out with the use of scythe or
sickle. '

System I exemplifies the traditional technology commonly used by
varmers. Threshing ~as entirely a manual operation with the operator
using either a threshing frame ("hampasan"), flail, stick or manual
wreading. Threshed paddy is sun-dried prior to storage or milling.
vystem I acted as a control against which the results from other sys-
Tems were compared.

Improved technology was used in System IV in which paddy was me-
chanically threshed #ith the axial-flow thresher and subsequently dried
in a twin-bed batch dryer.

Systems II and III combine elements of traditional and improved
systems in the threshing and drying operations. In System II, thresh-
ing was also performed manually, but a twin-bed batch dryer was used
to remove moisture prior to storzge. In System III, the mechanical
thresher was utilized immediate:y following harvest, although the
paddy was sun-dried.

Systems I and IV have a minimuri paddy rejuirement of 1.75 tons
each to permit replicated commercisl milling tests. Systems Il and
[II require a minimun of 1.0 ton each. Depending on the minimum re-
quirement per system, one or more paddy fields were used for each
system treatment. When more than one field was required, every at-
tempt was made to ensure that a uniform variety and planting dates
were employed.

The area of the field(s) selected for each system was carefully
measured and recorded. Farm maps were also prepared as guides in
planning and scheduling farm operations.

Crop-cut samples were taken for each system to measure the

otential yield at the field level. To obtain actual area yields,
plots were measured and the grain from each was weighed following
threshing and again following drying. A11 yield and weight measure-
ments were corrected for moisture content and impurities. To deter-
mine the quality of paddy and milled rice, 7509 samples were taken
following each operation in each system and later dried, milled and
analyzed in the laboratory.
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Quantitative losses were measured at each stage in the post-
production operations. Harvesting 1oss was determined using a 2 sq m
sample frame. Following harvest, paddy was bundled and stacked and
grain that had either fallen on the ground or remained unharvested
within the sample area were handpicked and weighed. This process was
replicated two or more times per plot depending on the total area in-
volved in a given system. To measure stacking losses, harvested ma-
terials were placed on canvas sheets provided to farmer cooperators.
Following the stacking operaticn, grain remaining on the sheets was
weighed. Losses incurred using the traditional system of threshing
were determined by weighing the paddy recovered by gleaners or "mam-
babarog" (people re-threshing the paddy). For mechanical threshing,
canvaj mats were used to recover and measure paddy discharged onto the
ground.

Records were kept of the labor employed for each operation within
individual systems, the costs incurred to perform each operation and
the total and elapsed times required to complete an entire sequence of
operations. In addition, the quantitative and qualitative measurements
necessary to impute relative benefits and costs for each system were
also compiled.

In additiin to the field level operational trials, concurrent
interviews are being conducted among sample farmer-members of associa-
tions in the tiree pilot areas of the Bicol Region. These interviews
are designed t> examine farmer:s' post-production practices, attitudes
and preferences toward use of alternative milling and processing tech-
n$logie?, problems and suggested improvements and paddy production and
disposal.

Acquisition of Equipment

The threshers and dryers used in the pilot trials were purchased
through a project fund and sold to the farmers' association selected
for the field trials. An Equijment Purchase Agreement was signed by
the President of the Association, the Manager of the Area Marketing
Cooperative (AYC) and a representative from the cooperating agency
threugh which the project was being implemented. In the Central Luzon
pilot trials, the project was implemented in cooperation with the In-
tegrated Development Project for Nueva Ecija (IDP/NE). In the Bicol
Region, the research is being done in cooperation with the Bicol River
Basin Develcpmant Program (BRBDP). Under the terms of the purchase
agreement, the government agency (IDP/NE in Nueva Ecija and BRBDP in
Bicol) sells the equipment ?one thresher and one twin-bed batch dryer)
to the farmers' association. The machines are amortized over a period
of not more than five years with 8 percent interest charged on the un-
paid balance. Payment is obtained from fees charged from members and
other users of the equipment. The agreement further states that 40
percent of the gross income from the equipment is to be used for yearly
amortization and 60 percent is to be retained by the association to de-
fray labor, fuel and maintenance costs.



Results and Discussion

Field trials were completed at four villages in Central Luzon
during the 1975 wet se son and were continued through the 1976 dry
season. Four to six f rmer-members of each village association were
chosen to participate Table 1). The association purchased and ope-
rated the axial-flow t: reshers and twin-bed batch dryers, kept records
and acted as marketing agent. Another three villages are presently
being evaluzted in the Bicol Region.

Labor Reguirements

Detailed labor re ords were kept of the man-hours used in each
operation under each 1.vel of technology. Man-hour requirements refer
to ghg net time devote: to each operation and exclude snack and rest
periods.

Figure 2 shows the relative percent distribution of labor between
traditional and improved systems by operation as well as for the total
system. ‘

Harvesting. Harvesting, which includes cutting, gathering, bund-
ling, and stacking required the greatest manpower input. Harvesting
was one. of the major constraining operations in the p?it-production
process as indicated by an earlier farm level survey.!/ The survey also
indicated that a rapid harvest had 1ittle correlation with a farmer's
desire to plant a subsequent crop. Generally, farmers in the area who
harvest their paddy early tend to wait and plant with their neighbors
to protect their crop from rat infestations and other pest problems.
Timeliness in harvest operations reflects the farmer's awareness of
the relationship between delays and increased losses.

In handling operations, the mechanical system required twice (2x)
as much labor as the traditional system (Table 2). Examination of the
data showed that paddy for mechanical threshing had to be moved to the
dikes or roadside to make it accessible to the thresher. Moreover,
large stacks were required to effectively utilize the equipment.

Yhreshing. Threshing is the separation of the grain from the
stalk. In System I (traditional), threshing also included cleaning
or winnowing to separate the grain from immature kernels and foreign
materials. The mechanical thresher reduced overall labor requirements
by 70 percent on a per hectare basis. The reduction is slightly higher
on ? per ton basis because the thresher also tends to improve grain
yields.

l/Duf’f, B. and Z. Toquero, 1975. "Factors Affect.ing the Efficiency
of Mechanization in Farm Level Post-Production Systems, IRRI Saturday
Seminar Paper, August. R
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In addition_to improved yields, farmers also appeared to prefer
the mechanical thresher because of its high degree of availability
(timeliness) and the ease of monitoring the threshing and distribution
of the final product. In contrast to traditional methods which offer
considerable opportunity for pilferage by those performing the thresh-
ing operation, mechanized threshing effectively consolidates control
of the threshing operation.

The mechanical thresher used in the trials has the technical
capability to thresh high moisture paddy, a feature which proved par-
ticularly useful when combined with mechanical drying. A major 1imit-
ation of the thresher is its high initial cost and lack of field mobility
during the wet season harvest. The machine did not eliminate the need
for repeated intermediate handling, a major cause of grain loss.

Drying. The labor required for drying includes the handling of
thresﬁeﬁ paddy in preparation for drying, management of drying system
and the collection and bagging of dried materials. Use of mechanical
dryers reduced the amount of labor required for drying by 50 percent
on both a per hectare and per ton basis. In contrast to the higher
yields obtained with the introduction of the mechanical thresher, use
of the mechanical dryer did not improve output compared to traditional
methods, particularly when used in combination with traditional har-
vesting-threshing techniques. The dryer did, however, demonstrate an
improvement in grain quality as measured by head rice recoveries. Dryer
performance appears to be somewhat better when used in combination with
the mechanical thresher. This is not a conclusive observation, however,
since performance can partially be ascribed to the lower field losses
from mechanical threshing rather than reduced drying losses.

Quantitative Grain Loss

Harvesting loss was based on the quantity of grain recovered during
the interval from harvesting up to stacking. The improved system in-
curred lower harvesting but higher stacking losses compared to the tra-
ditional system (Table 3). These differences were partially a result
of stack size. Under the traditional system, paddy is stacked in small
bundles in the field while paddy intended for mechanical threshing is
immediately hauled and stacked in larger bundles along the levees or
roadside to facilitate access to the thresher. This practice is espe-
cially prevalent during the wet season harvest when the field is soft
and muddy making it impossible for the thresher to negotiate the field.

Data from the Central Luzon trials show that grain losses from
manual threshing were three times (3x) greater than for those systems
using the mechanical thresher. The results from Bicol gave a different
pattern because manual threshing was performed on a cement threshing
floor. ATl grain recovered after the threshing operation was considered
part of the threshing yield. Moreover, traditional threshing in Bicol
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is a combination of treadinj and use of flail or stick. The threshing
operation is somewhat more :omplete compared to the "hampasan" method
(beating paddy against a th-eshing frame) practiced in Central Luzon.

- Table 4 illustrates th: relationship between 71apsed time from
harvest through drying and ‘esulting grain yie]d.l. In general, grain

loss increased as the intersal between the harvest and threshing ope-
rations lengthened. During this period, grain remains unthreshed or
undried or both. More significant, however, are the yield differences

- observed between traditional systems and those using either one or both
improved methods of threshing and drying. Using a dryer in System II
increased grain yield by 12 percent over System I. Similar increases

in yield were found in System III using the mechanical thresher. System
IV which employed both the thresher and dryer in sequence, produced the
greatest increase in output. A high degree of variability was observed
from each system, largely because of the difficulty in controlling all
factors that affect the performance of the systems. Rain after harvest
but before threshing often damaged the grain that was stacked or bundled
in the field. Subsequent operations could do little to rectify these
effects. Better scheduling of operations for all systems would have
reduced losses by cutting the time interval between harvesting and drying.

Qualitative Grain Loss

Differences in grain quality from each post-production system are
shown in Table 5. Although overall milled rice recovery increaszd only
4 to 6 percent using the improved system, the percentage of broken, fer-
mented, ciscolored and immature grains was significantly reduced, par-
ticularly in those systems using the grain dryer. An inverse relation-
ship was also observed between elapsed time from harvest to final drying
and percentage head rice recovery (compare Tables 4 and 5). A total
elapsed time of 4 days from harvest to final drying resuited in a 77
percent fead rice recovery (as exhibited by manual threshing and sun-
drying). In contrast, systems with a total elapsed time of two days
or less (mechanical threshing and drying or a combination of mechanical
threshing and sun-drying) gave a 90 to 91 percent head rice recovery.
These results were obtained through laboratory milling analysis. Current
milling tests include passing the output of field level systems through
a number of alternative commercial milling systems.

Distribution System

An examination of the paddy marketing syStem following the field
level post-production operations partially explains why mechanical dryers

yllAfalysis was based on samples fiom 51 fields.
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are not attractive to farmers. Figure 3 shows the distribution of
paddy among recipients following harvest. Of the 60 percent retained
by a tenant-cperator, 25 percent is sold and 32 oercent is stored for
home consumption. Figure 4 pinpoints tha location within the post-
production distributive system where drying takes place. For tenant
farmers, 52 percent of the paddy is sold or distributed before it is
dried. The remairder is not sufficient inducement for an individual
farmer to own and operate a dryer. While the bulk or paddy is sun-
dried at the farm level and retained for household consumption, a
significant share enters the market prior to drying and is dried at
rice mills or war¢houses.

Comparative Costs

R series of cost estimates for traditional and improved post-
production system: were computed for each village included in the
Central Luzon triéls. Items included in the analysis were observed
labor, fuel and m: intenance, and fixed investment requirements. These
are expressed in {/t to incorporate the loss differentials between al-
ternate systems. No attempt was made to ascribe increased value to
improvements in qiality that resulted from use of the mechanical systems,
although this would accentuate the differences.

Two methods of estimating costs were considered in the analysis.
One was based on a contractual harvesting-threshing fee paid in kind.
The second was calculated using an imputed wage rate of $0.14/h (P1/h)
for actual labor.

In the Central Luzon pilot trials, both harvesting and threshing
activities utilized hired or exchange labor from the village itself or
from neighboring communities. Compensation for labor is usually in
kind and harvesting and threshing are considered a Joint operation.

In the cost ?stimate, the harvester-tiaresher's fee was 1/6 of the gross
production.l/ For the traditional system, the harvesting-threshing fee
amounted to $23.80/t (Fig. 5). With the axial-flow tgresher (including
the man-hour requirement for harvesting and threshing-/). costs were
reduced by 60 percent to $14.30/t.

Inspite of the high contractual fee for harvesting and threshing,
farmers in the study area were still willing to pay the fee plus the
added cost for using the thresher. According to the farmers, the har-
vester-thresher's fee ensures that the field is cleared immediately
following harvest, a major problem under the traditional system where
threshing was carried out in the field and straw disposal is a problem.

l/Ayerage production was. 77 bags per hectare or 3.85 tons.

,f/Hérvesting utilized an. average of 43 m-h/t and manual threshing,
40 m-h/t. '
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With mechanical threshers, jaddy {5 hauled and stacked along leveas or
roads where it 1s accessibl: to the equipment. Immediately following
threshing, straw is either ;pread alonc the dike, scattered in the road
or burned.

The improved drying system incurred a total cost of $4.40/t, $3.97
of which was For the operation of the tatch dryer. In contrast, sun-
drying incurred only the cost of labor. Because most farmers in the
area did not sun-dry their jaddy to the recommended 14 percent moisture
content, a serious underestimation of iotal labor hours was observed in
this process. In fact, mos: farmers sell their paddy immediately fol-
lowing threshing without the benefit ot drying. To prevent this error
in future trials, all paddy included in the field trial will be purchased
and dried to a uniform moisture level us a condition of sale.

The total expenditure per ton in the traditional system was almost
twice that of the improved post-produciion system.

Mill Level Trials

The mi1l level demonstrat1 n and applied research trials are con-
fined to the Bicol area. UPLBY/is prosiding manpower, supervision and
testing facilities for the implementation of these trials. As in the
case of the field level pilot trials, . number of alternative systems
are under evaluation (Table 6). With :he exception of the IRRI-improved
steel huller ("kiskisan'), a1l mills in:luded in the trials are commercial
units operating in the Bicol Region. ‘thile the focis of these studies
is the village mill, an assessment of ;elected commercial level disc-
cone and rubber roll-type mills are al;o included for comparative pur-
poses.

There are four stages in the mill level trials. The first involves
a technical assessment of seven millinj systems. To reduce experimental
error, a 35 ton, homogenous paddy sample was procured, threshed and dried
under controlled conditions. The sample was then segregated into lot
sizes large enough for replicated test runs through each milling system.
Before each test, the milling degree wis established using government
specifications for second class milled rice. Rice mill operators were
asked to calibrate their system to thi; standard. This procedure par-
tially eliminates bias attributable to differences in the degree of
milTing. In the trial runs, the initial sample was used to: a) purge
the system, b) charge the machine, c) calibrate the mill to a desired
milling degree, and d) assess the condition of the mill before conduct-
ing the performance test. Samples of )addy, milled rice, bran and other
by-products were gathered during each trial run for later laboratory ana-
lysis (Table 7).

: l/Dept. of Agricultural Process'Ehgineering.andfTechnology; Insti-
tute of Agricultural Engineering and Technology, University of the Phi-
lippines at Los Baiios.
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In the second stage of the milling trials, paddy from each of
the field level systems mentioned earlier is subjected to a series of
similar trials. These tests are confined to the disc-cone ("cono")
and steel huller ("kiskisan") mills commonly used by farmer-cooperators
in the study area. The objective of the latter tests is to assess the
effects of gre-milling field level harvesting, threshing, handling and
-drying techniques on milling performance.

A thira phase of the mili-level analysis i$ to monitor a selected
number of operating rice mills over a one-year period. During this
phase of the study, paddy and milled rice samples will be obtained pe-
riodically. Records indicating the volume of paddy procured and pro-
cessed will also be maintained. Monitoring will be confined primarily
to village level rice mills, although there will be a range of mill
types included to permit comparative analysis.

Finally, a mi11 level survey involving 45 kiskisan mills and 12
cono mills located throughout the Bicol River Basin area will be under-
taken to assess their technical, economic and social viability. In
additicn, users and non-users of the sample mills will be interviewed
to determine their attitudes, preferences, problems and recommendations
regarding improvements in milling and processing technologies.

Comparative Milling Tests

Because disc-cone and steel-huller mills are the two most popular
milling technologies in the Bicol area, the evaluation team was able
to assess four mills within each of these categories. However, because
other milling techniques are not commonly used in the area, only one
mill was tested for the five remaining milling systems (see Table 6).

Results from the commercial milling tests showed the highest total
milling recoveries for mills using rubber-roll hullers. BDisc-cone and
steel hullers followed in that order. This finding is based on the
mean performance of each mill type. Close examination of total milling
recoveries for two cone-type units showed recoveries of 71 and 70 per-
cent which were s1ightly higher than was obtained from the rubber-roll
hullers (Table 8). A similar condition was also noted for one steel
huller which had a total milling recovery of 67 percent which is com-
parable to the output obtained from the cone-type mills.

Systems employing multipass milling (as exemplified by one Satake
and the cone-type uniis) obtained higher head rice recoveries -- ranging
from 72 to 78 percent -- compared to systems using single pass milling
(as exemplified Ly the steel huller and the stone disc-steel huller
combination). Tha difference in head rice recovery in multipass milling
.can be attributed to the fact that grains are subjected to less pressure
during the whitening process and removal of the bran. in single-pass
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milling, the grain is under high pressure with concurrently higher tem-
peratures which results in excessive breakage. Moreover, single-pass
mills do not have paddy separators, allowing unhulled paddy to mix with
brown rice during the whitening process. The mixture ¢of unhulled paddy
and brown rice increases frictional forces in the whitening process re-
sulting in further breakage.

Among the six alternative milling technologies tasted, the steel-
huller mill gave the lower total and head rice recovery. However, when
the steel-huller is used as a whitener in combination with a rubber-roll
or stone-disc huller, significantly higher total and head rice recoveries
were obtained.

To gauge the performance of the commercial mills included in the
technical assessment stage of the trials, a series of laboratory milling
tests were conducted on the same paddy samples used in the commercial
milling tests. The preliminary results showed that the Satake rubber-
roll huller produced milling rates comparable to those obtained ir the
laboratory.

Concluding Remarks

The major objectives of the field Tevel trials appear to have been
met. We have been able to estimate the degree and nature of grain loss
1n several components of the rice post-production system. There s need
for further replication of the trials to verify the reliability of the
methodology and to investigate factors other than technology which af-
fect the efficiency of these operations. Considerably more work is re-
quired at the mi1l level to assess comparative milling performance and
to quantify the utility of milling services by location, size and type
of service provided. :
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Tabie 1. Characteristics of five villages 1nc1uded in thé'postéproduction
” pilot tria!s. Philippines. 1975-76.

- AVérage

R o PARTEE S Cooperators Plots area Yfeldéj -
Location - _Season ?  _{no.) . (no ) (sq m/plot)  (t/ha) Variety
2 IR20
L S IR26
Soledad, Sta. Rosa, Wet 5 80 .4 33 RS2
Nueva Ecifa S IR1561
IR26
. 1IR30
Malapit, San Isidro, Wet 6 46 1423.2 3.6 IR579
Nueva Ecija IR1529.
) IR1561
' . IR26
Polt1i0, Cabanatuan, Dry 4 42 1242.3 3.1 . 1IR30
Nueva Ecija _ : - C4-63G
- - IR147
Sta. Cruz, Zaragosa, Dry ; 5 22 ’1350.27— - 3.6 IR3U
Nueva Ecija | o IR0
Poblacion, Libon, © Wet 3 25 1269.67 . b/  C4-636
Albay : N BPI 76
r‘omm*efagé -

-/ Final(paddy\weight after dnying and adjusting for”purity at 14% moisture.
-/ Stili being analyzed. '



Tdhle 2. Comparative labor requirement setween alte

systems by operation, Central Luzon,

1975-76.

rnative post-production

quiremént (m-h)

weighing

AN Opgration§l;}5;€:;1?82:4 o

R Labor re
Operation Per hectare L Per ton
SR Traditional _ Inproved Traditional Improved
Harvesting 108 97 35 3
Handling 37 83 1 27
~ bundling 17 24 5 9
hauling 13 34 4 9
stacking 7 25 2 9
Threshing 122 36 39 1
threshing 72 31 23 10
cleaning 33 n
bagging 9 3
hauling 8 5 2 1
Drying 20 10 7 3
spreading 9 2 ‘
stirring 1 1
collecting/bagging 9 3 |
weighing 1 1. -
loading . 1
unloading 1
-1




Table 3. Grain loss incurred in harvesting and threshing operations,
- .- -Central Luzon and Bicol Region, 1975-76. T

;\"\' S Harvestingl ,} g/
Ttem Farvesting Stacking __ Threshing?  Total

percent. .. 3l

© Traditional =~ 316 002 . 682 . 10,10

o Imroved 204 04 . 207 . 4.3
Traditional 3.75 LY 093 . 4.8
Improved 2.03 . 1.85 218 (6.06"
Mean (ave. of 2 areas) , e
Traditional 3.35 0.12 574 0 921
Improved 2.26 0.74 212 ¢ Usa2

| l/Based on the amount of paddy recovered in the field‘immediately fol-
lowing harvest from 32 fields. , :

g/Based on the quantity recovered by gleaners ("mambabareg") in the
traditional system as reported by 10 farmers for 24 fields. For mechanical
threshing, losses include blower loss and straw loss as reported by 13 farm-
ers for 27 fields.

g/Data was taken from results of completed field trial in Libon, Albay.

Q/No stacking loss was noted in the Bicol area because paddy was im-
mediately threshed following harvest with no intermediate stacking operation.



Table 4. Relationships between elapsed time from harvestfnthb d

rying and grain yield for
alternative post-production systems, Central Luzon, 1975-7¢. '

Post-production Systems' ‘ ‘
‘ . Manual thresh - Mechanical Mechanical
Item Manual thresh and mechanical thresh and thresh and
-and sun dry dry - sun dry dry
Elapsed time by operation(days).*:V | ‘ 7
" harvest to thresh 1 1 0 0.
thresh to dry 1 o 2 2 -
. harvest to dry - 4 1 52;7 -2
Yield per hectqrév(tkﬁé)i e ]
harvesting '4;J; ;f@;g'f

threshingg_ .




Table 5. Quality characteristics for milled rice from
51 paddy samples, 16 plots, Central Luzon,

1975.

alternative post-productwn systems’;

Quality characteristics

Elapsed period Head Broken Milling recovery -
(harvest. to dry) rice  rice Brown rice Mﬂ]ed r1ce’
days percent
fnanual thresh and sun dry | 4 77.4  20.2 63.0  59.3.
‘Manual thresh and mechanical dry 1 84.5  14.1 67.4 /3a 53 4
Mechanical thresh and sun dry 2 90.6 ~ 8.8 705656
Mechanical thresh and dry 2 89.9 64

"9.2  68.4 T 644




Table 6. ;4]£erﬁativg;millihg systenms.

Systems s_f;;jpﬁéé§1é5ﬁkﬁg,

- Hulling Husk aspiration Nhiténfng;;i"' Refining
- !Ndﬁéj“ Engelberg Air trap Engelberg Leather polisher
:‘fSca]per-sieve Stone-disc Air trap Cone Leather polisher
:ﬂ7l-Scdlpef;sieve Rubber rol1  Aspirator Abrasive friction - Leather polisher
' '.fiN0he o Rubber roll Air trap Kiskisan = ERE No;e
| “steve Stone-disc  Air trap Kiskisan. ~ None
ViR fﬁ§he3 ' ‘Rubber roll  Aspirator Frictiﬁnw\_ fkiﬂéﬁef
viiZ/ ;'f_f'Ndﬁéf Engelberg Air trap Engé]Berg_A f_Néﬁé_‘

1/0ne pass system (local Engelberg).

g/Conventional cono type rice mill.

—/Japanese multipass rice mill (Satake)

—/Stone-d1sc huller—Engelberg wh.tener r1ce m1]1.

/One pass Japanese r1ce m1]] (Kyowa)

—/IRRI 1mproved Enge]berg.

—/Rubber roll huller-Engelberg whitener»riqeﬂmil]~'

(BRBC proposed mil11).



Tehfe}iﬁﬂ?Meesuﬁements performed in each milling system.

Measurements

Moisture content, crack ratio, dockage welghf/IOOO gra1ns

Brown rice, broken, d1men510ns, hardness

EHusk asp1rat1onA , Loss in sound grains, loss in 1mmature gra1ns f

Nhltening

‘Head grains, broken grains, brewer s r1ce, d1mensions;;
milling ‘degree '




Table 8. Preliminary results from commercial and laboratory milling tests for six alternative milling technologies
in the Bicol River Basin Area, 1976. )

S Commercial miilingt/ - Laboratory milling
Milling System Actual Milling Head Broken Brewer's Milling Head Broken Brewer's
: capacit recovery rice rice rice recovery rice rice rice
(kgs/hr -

P ercent
" Rubber roll - '

single pass’ (Kyowa) - 225 69.75  60.55 38.50  0.95 < 72.65  82.94 14.97  2.09
Ribber roll . . . B
multipass (Satake) "~ 4200 69.43  77.71 21.94 0.35 71.33.  80.00. 17.25  2.75
Rubber roll “4?“?'5/= : e e ,
kiskisan combination 300 68.47  59.05 40.50  0.45 7131 86.07 11.50 - 2.43
Cono (ave.)? 630 68.36  74.55 24.61 0.84 70.90  80.22 17.37  2.41
a. Libmanan RM 800 71.10  72.91 26.17 0.82 73.10  84.35 14.00 . 1.65
b. Concina RM $600° . 69.90  72.32 26.45 1.23 7112 79.44 18.16 - 2.40
c. Gonzales RM 900 67.88  78.45 21.03 0.42 70.06  80.46 16.69  2.85
d. Nazarrea RM 225 . 64.56  74.52. 24.78  0.70 69.33  76.62 20.63  2.75
Stone disc o R
kiskisan combination 444 65.56  53.68 43.63  2.69 (68.80  80.00 17.67 .2.33
Kiskisan (ave.)?/ 380 64.50 29.18 68.86 2.06 72.29  81.19 16.45 - 2.36
a. Torres RM 585 66.70  26.60 67.37 2.41 72.011  83.19 14.79  2.02
b. Olafio RM 270 65.09  38.23 77.00 1.67 . 70.87  82.32 15.42 2.2
c. Dycoco RM 410 - 63.26  21.75 60.08 1.25 72.12  80.70 16.45  2.88
d

- Ruta RM : 240 62.93 30.12 70.99 2.47 74.06 78.56 ‘19.13  - 2.31

Vtests for each milling system were replicated four times (4x).

g/These are mills selected within the pilot areas of the farm level demonstration and applied research trials.



. PILOT PROJECT o
'FARM LEVEL POST PRODUCTION SYSTEMS

HANDLING &

=M | HARVI PADDY
_SYSTEM HARVESTIN G THRESHING DRYING MILLING
I TRADITIONAL TRADITIONAL ¥ TRADITIONAL [
" M TRADITIONAL |- MECHANICAL
, ¥ |
i ~H MECHANICAL |-» 'TRADlTIONAL ;bLCOMMERCIAL
v “-» MECHANICAL |-# MECHANICAL LAB. SAMPLE
MILLING
MEASUREMENTS (for each system)
o Crop cut oPost threshing | o Post drying O Total rice
samples output output
o Paddy samples | o Paddy samples | o Paddy samples | o Head rice
o Moigg::;ee ot o Moisture content | o Moisture content | o By products

Fig. 1 Farm level post-production systems.




‘TRADITIONAL: SYSTEM IMPROVED: SYSTEM

‘Harvesting
- 43%

5% . /-
Cleaning
%

Fig. 2' Comparative labor use for traditional and im

proved post- production systems.
Central Luzon, 1975-197¢ .



TOTAL OUTPUT
100 %

——————

- HARVESTER AND LANDLORD | s [ FARM EXPENSES

THRESHER'S SHARE SHARE | TENANT SHARE | /| - “SEEDS PAID IN KIND
16 % 22 % 60 % 1% 1 %

—

" HOME USE RESERVE { ) - soLp
T ose% ‘ ' 3% ! 25 %

—

[nATIONAL GRAINS| |

" WHOLESALER/ | [MILL/MAR

KETING "VIAJERO" INS | ;
RETAILER || COOPERATIVE (TRANSIENT BUYER)| | AUTHORITY (NGA)| | OTHER OUTLET
9.00 % | 7.50 % 4.75 % 0.25% | 3.50 %

Fig.3 Production and disposal of paddy by a tenant-operator, Central Luzon,
1974 - 1975 '



FARM PRODUCE
100%

HOME USE
C32%

3%

RESERVE ‘ sow

2%

‘SUN-DRIED 'FRESH
48 % 952%
TENANT HARVESTER || LANDLORD | | EXPENSES SOLD
.SEED SHARE THRESHER'S SHARE PAID IN KIND | | (TENANT
e a7 % SHARE 22 % 1% HARE )
ol 16 % i 12%

F ig. 4 Flow of paddy harvest in fresh and dried form, Central Luzon, 1974 -'75
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Map showing ihe location of seven alternative milling technologies included in the technical.
.assessment and monitoring activities , Bicol River Basin.1976. -
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Map showing the areas included in the: farm and mill level survey,
Bicol River Basin, |1976.
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