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Bigger Breakthroughs at 40
A milestone year. A year of bigger breakthroughs. This is what 2018 is
to PHilMech. For 40 years, PHilMech has faced its many challenges in
the industry with triumph. Starting as NAPHIRE in 1978, BPRE in 1992
and PHilMech in 2009, the agency has slowly built its name as a leader in
mechanization and postharvest.
As an R&D institution, bigger breakthroughs mean more technologies
developed. This year there were 18 new postharvest and mechanization
technologies developed by our researchers for different commodities as part
of its major final outputs. From our current commercialized technologies, 377
businessmen, farmers, processor, organizations and other stakeholders have
embraced and adopted our technologies. In the Extension Support, Education
and Training Services (ESETS) arm of the agency, a total of 1, 377 participants
were recipients of technical training courses, and 32 LGUs, organizations and
associations were assisted. It has also produced and disseminated almost
92,000 Information, Education and Communication (IEC) materials to industry
stakeholders.
Moreover, this year PHilMech has been granted with a budget of 352.205
million pesos, bigger than the last five years of the agency. This has funded
our more than 70 RDE projects on postharvest and mechanization this year. Of
this, 20 R&D projects are new, 18 are on-going and 19 are completed.
Bigger breakthroughs also mean bigger achievements and projects. One of our
most significant achievements this year was the grant of certification on the
integrated management system (IMS) of PHilMech for quality (ISO 9001:2015),
environment (ISO 14001:2015) and occupational health and safety (OHSAS
18001:2007) management system. We were also able to start the project
on the establishment of the PHilMech Regional Technology Management
and Demonstration Centers (PRTMDC) in four different key locations in the
country this year. This is our way of reaching out clients to demonstrate new
farm machinery and crop processing technologies particularly the local key
commodities in the area.
Lastly, on our 40th year, bigger laurels from the regional up to the international
award giving bodies were brought home by our top and excellent researchers
and staff.
Bigger breakthroughs at 40!

Baldwin G. Jallorina, PhD
Director IV
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Drying and Dehydration

There are five projects
under this agenda

This agenda has a total
allocated budget of
Php 7,170,176.19

46 farmers and two
cooperatives initially
experienced the
benefits of these drying
technologies

Drying incurs 5.86% of
losses in rice farming
operations in the
Philippines

The commodity focus in
this agenda include rice,
corn and cassava

10
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Drying and Dehydration

Development of Commercial-Scale Belt-Type Dryer
with Combination Far-Infrared and Convection Heating
for Rapid Drying of Mango Slices
Romualdo C. Martinez, Robelyn E. Daquila, Ma. Elizabeth V. Ramos, and Vanesa C. Largado

Status: Continuing, Protoype development
Impact to Industry: Reduced drying cost for rapid
drying of mango slices
Target Beneficiaries: Mango processors,
manufacturers
Allocated Fund: Php 1,976,667.33

Commercial-scale FIRCH

The Philippines is the eight largest producer and exporter
of mango in the world. During the peak harvest season,
processors process as much dried mango as possible.
Convection drying is the most common practice which
takes around 12-14 hours. To increase drying capacity,
cabinet dryers require large processing area which entails
additional cost. Hence, this project was proposed to
develop an efficient commercial-scale belt-type dryer
with combination far-infrared and convection heating
(FIRCH) with reduced drying cost for rapid drying of mango
slices.

A FIRCH conveyor dryer with a capacity of 25kg/h was
designed and fabricated. Mechanical tests showed that
conveying time took 1 hour to transfer a tray from one end
to the other end of a single layer conveyor. LPG infrared
heaters were installed for first stage drying located at
the upper two layers of the dryer. The fabrication of other
dryer parts such as the ducting and the tray transfer
components is still on-going.

As an initial activity, two-stage laboratory drying tests
were conducted. LPG-infrared heater and convection
dryer were utilized for the first and second stage,
respectively. The combination of far-infrared with
convection heating resulted to faster and more efficient
drying. Results of tests showed that complete drying of
mango slices was attained for eight (8) hours.
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Drying and Dehydration

Development and Field Testing of Greenhouse Solar Dryer
for Food Safe Cassava Products
Romualdo C. Martinez, Robelyn E. Daquila and Ma. Elizabeth V. Ramos

Status: Continuing, Field testing
Cooperators/Partners: 2 Cooperatives
Impact to Industry: Addressing the need on
producing food-grade cassave products
Target beneficiaries: Cassava farmers, processors
Allocated Fund: Php 3,028,317.29

Greenhouse Solar Dryer

Aiming to address the constraints in the production
of food-grade cassava products, PHilMech created a
project to develop an improved solar drying technology
for small to medium farmer cooperatives and processors
and establish its performance in terms of technical
parameters, quality of dried products and costs.
The developed dryer has three major components: (1)
dryer section, (2) photovoltaic system, and (3) furnace and
heating system. The dryer section features a parabolic
shaped greenhouse structure anchored on a pavement
and covered with double-walled polycarbonate sheets,
which houses the drying platforms and food grade trays
and is built to protect commodity from insects, birds and
other animals, as well as other contaminants. The dryer
utilizes solar energy through a photovoltaic system for its
electricity requirements. During sunny weather, it solely
utilizes heat from the sun for drying but is also equipped
with a biomass furnace fitted with heat exchangers to
provide clean energy for heating, enabling operation during
night time and prolonged rainy periods.

12
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Currently, two units of the developed dryer were installed
at selected cassava processors (Dapitan City, Zamboanga
del Norte and Naguilian, Isabela) and are subject to full
blown performance testing to assess the equipment’s
performance and efficiency in drying food-grade cassava
products.

Drying and Dehydration

Pilot Testing of PHilMech Developed Grain
Probe Moisture Meter
Maria Elizabeth V. Ramos, Arlene C. Joaquin, Romualdo C. Martinez, and Richard P. Avila

Status: Completed, Pilot testing
Cooperators/Partners: 46 Farmers
Impact to Industry: Fast, accurate and digital
reading of moisture content of paddy rice and corn
Target Beneficiaries: Rice and corn farmers, traders
Allocated Fund: Php 1,112,608.35

Grain Probe Moisture Meter

PHilMech developed a grain probe moisture meter for
paddy and corn and pilot tested this in 46 cooperators
in Luzon, Visayas and Mindanao. The project aims to
evaluate the technical, operational and socio-economic
performance of the PHilMech-developed grain probe
moisture meter. The cooperators consisted of individual
grain trader-millers, farmers’ cooperatives/associations
and recipients of the Rice Processing Center (RPC)
projects of the Department Agriculture.
About 87% of the cooperators had grain trading activities
wherein 25 cooperators (54%) have moisture meters
and 21 cooperators (46%) still use the empirical method
of moisture evaluation. Majority of the existing moisture
meter were non-destructive or the portable/bench top
moisture meters. Destructive moisture meters were
usually used by cooperators engaged in seed growing and
trading.
Cooperators engaged in trading reported procuring fresh
and dried grains, except those trading corn (Pangasinan,
Leyte and Bukidnon) and those buying palay for seeds
purposes (Isabela). One cooperator from Bulacan preferred
dried palay but need additional moisture meter because
some farmers insist that their palay is already dry, even if
not. Since majority of the cooperators were cooperatives
and farmers organizations and procure grains from its
members the cooperators have no option but to buy the
grains especially those as loan repayment. Cooperators

who procure fresh or wet grains no longer use moisture
meter during procurement but deduct certain kilogram
1-3 kg/sack of palay or around Php1.00 to Php3.00 per
kilogram of the traded grain. The PHilMech-developed
moisture meter was utilized mostly after drying, before
milling and at selling or disposal of grains.
Analysis of the moisture content readings of the usercooperators showed that the PHilMech developed grain
probe moisture meter had lower moisture reading of
0.40% to 4.80% for palay and 0.92% to 4.06% for corn.
Meanwhile, a higher moisture content reading of 1.17%
to 1.67% was noted in the built-in moisture meters in
mechanical dryers. The difference in moisture readings
were attributed with the model or calibration of existing
moisture meters, the moisture meter needs charging and
the user did not follow the right procedure in using the
moisture tester.
Reasons for the continued use of the PHilMech –
developed grain probe moisture meter include (1) Easy
to use/simple to operate, ( 2) Convenient/portable,
(3) Fast/instant display of MC reading, and (4) Can be
used in training potential grain classifiers. About 73% of
the cooperators were interested to own the PHilMech
developed grain probe moisture meter. They suggested
to further improve the unit.

PHILMECH ANNUAL REPORT 2018

13

Drying and Dehydration

Design and Development of Semi-Automated Compact
Biomass Furnace
Romualdo C. Martinez, Reynaldo P. Gregorio, Ma. Elizabeth V. Ramos and Lore Joy O. Alarcio

Status: Completed, Prototype development
Impact to Industry: Addressing the need for a
smaller/mobile furnace and lessen tedious manual
activities
Target beneficiaries: Rice and corn farmers, traders,
millers
Allocated Fund: Php 449,196.37

Prototype of Semi-Automated Biomas Furnace

Biomass fuels for mechanical dryers currently lead to
the reduction of agricultural waste and decreasing the
operating cost serves as an alternative source of heat
replacing the costly price of fossil fuels. Many biomass
furnaces in the country were developed and one of the
technical issues observed during operations was the size
and weight of the furnace that cannot be easily installed
from one place to another. Likewise, the manual feeding
and ash discharging requires human intervention that
result to a tedious process.
PHilMech developed a Semi-Automated Compact
Biomass Furnace, indirect- type fired furnace, utilizing
heat exchangers with extended surfaces (fins) with
semi-automated operations in fuel feeding and on ash

14
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discharging. Its major components come with partitions for
easily transport and install from one area to another. The
extended surface or fins attached at the heat exchangers
was used to increase the heat transfer rate. Moreover,
with its compact design it only requires a small space to
operate. It uses rice hull as a major fuel source but also
utilizes saw dust and corn cobs.

Drying and Dehydration

Development of Improved Village-Level Corn
Drying Technologies
Romualdo C. Martinez, Robelyn E. Daquila and Ma. Elizabeth V. Ramos

Status: Continuing, Prototype development
Impact to Industry: Alternative corn drying facility
during wet season
Target Beneficiaries: Corn farmers, processors,
traders
Allocated Fund: Php 603,386.85

Village-level corn dryer

Corn drying remains as a major problem especially during
the wet season when sun drying is not always possible.
Unlike paddy, market for wet corn is very limited and
farmers are often burdened to dry their corn at the village
level. In recent years, the use of mechanical dryers for
paddy has been increasing. To address this problem,
a Village Type Corn Postharvest Center (VTCPC) was
introduced, however, it is not financially viable, requires
relatively large area and the installation limits only to areas
with three-phase power lines. Hence, this project was
created to improve the existing village-level corn drying
technologies.

flow blower, which pushes heated air to the plenum, (7)
biomass furnace with heat exchangers which supplies
heat for drying, and (8) a control panel where main
switches for the operation of individual components are
installed. The village-level equipment has an estimated
input capacity of 6 tons of corn. Fabrication and
installation of the developed dryer at Villa Luna MultiPurpose Cooperative has been completed.

The developed dryer is a vertical bin type dryer comprising
of (1) a grain elevator which raises the grains above the
drying bins, (2) auger conveyor, which conveys and loads
grains to the bins, (3) drying bins subdivided into three
sections, (4) central plenum, (5) heated air duct, (6) axial
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Handling, Storage and Processing

There are five projects
under this agenda

22 cooperators,
respondents and
stakeholders have
participated in the test
of the projects
The commodity focus of
this agenda includes abaca,
mango, corn, moringa,
mungbean, brown rice,
rubber and fishery

16
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This agenda has a total
allocated budget of
Php 3,228,468.46

Two of the most successful
handling and processing
technologies of PHilMech
is the MCSTD and the
Agricultural Tramline System

Handling, Storage and Processing

Establishment of Abaca Fiber Primary Processing
System for Farmers of North Cotabato
Raymund Joseph P. Macaranas, Gigi B. Calica, Romualdo C. Martinez and Arnel Ramir M. Apaga

Status: Continuing, Prototype development
Cooperators/Partners: 1 farmer
Impact to Industry: Ensure hight quality of stripped
abaca fiber
Target Beneficiaries: Abaca farmers, processors
Allocated Fund: Php 739,197.55

mobile-type abaca stripping machine

A cooperative from Kidapawan City whose members
are Indigenous Peoples has abaca as one of their major
sources of income. The LGU of North Cotabato is
collaborating with PHilMech to establish an abaca fiber
primary processing system as the growing demand for
good quality abaca fiber continues to increase.
This project aims to establish an appropriate mechanized
abaca village level processing system to help the abaca
farmers in North Cotabato double their income. Value
Chain Analysis revealed that laborious stripping of abaca
fiber is one of the problems identified.

PHilMech designed and fabricated a mobile-type abaca
stripping machine to enable its operation in different
areas. The prototype’s thicker stripping block has grooves
to ensure high quality of stripped abaca fiber. Pre-test
resulted to 37.74 kg/hr stripping capacity at 425 rpm
average spindle speed and recovered 1.2 kg of stripped
abaca from 7-kg tuxed abaca bark. The PHilMech
prototype has higher recovery according to the end-user.
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Handling, Storage and Processing

Development of Computer Vision System (CVS)
for Mango Sorting and Grading
Arlene C. Joaquin, Maria Elizabeth V. Ramos, Rolando Almerol, Richard P. Avila and Romualdo C. Martinez

Status: Completed
Cooperators/Partners: 15 mango stakeholders
Impact to Industry: High-tech and innovative
mango sorting and grading for processors and
farmers
Target beneficiaries: Mango farmers, assemblers
Allocated Fund: Php 31,320.36

CVS drawing

The Philippines predominantly rely on manual sorting of
fruits and vegetables which is inaccurate, time consuming,
laborious and expensive. It requires high operating cost,
low efficient sorting and vulnerable to damage due to
inappropriate handling. This limitation of human skills
was an old issue in mechanization which over the years
was addressed to sustain the fast increasing number of
consumers.
Computer vision system or digital imaging is one of
the promising advancements in sorting and grading
of agricultural crops. It has long been adopted in most
developed countries. The computer application allows
sorting and grading to be executed in an objective, rapid
and precise manner. In 2017, PHilMech attempted to
explore computer imaging and machine vision to address
the problems associated with the current practices of
mango sorting in the country. Shown in Figure 1 is the
actual set-up of the CVS-based mango sorting machine
installed at PHilMech. The technology is aimed at sorting
green mango varieties in two stages, to wit: physical
defects and weight classification.

18
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Initial testing conducted to assess the performance in
sorting green mangoes of “Carabao” variety, revealed
that the technology has an estimated error of 3.78%
and almost 0% for good and rejected green mangoes,
respectively. Both findings were an indication of an
acceptable sorting error based on the 10% maximum
error tolerance per pack of any size set by the Codex
Alimentarius International Food Standards (CODEX,
2005). Also, initial validation tests conducted between
actual weights and predicted weights using the laboratory
setup CVS-based mango sorting machine generated a
relatively high coefficient of determination (R2) at 0.99
and mean square error of 3.66% which is an indication of
the technical feasibility of the developed system. Initially,
a single mango fruit can be sorted in five seconds, but
this could be increased and targeted to be competitive to
existing mechanical sorters.

Handling, Storage and Processing

Microencapsulation of Moringa Leaf Extracts by Spray Drying
for Food and Nutraceutical Applications
Lorena N. Miranda, Myla C. de Alday, Ofero A. Capariño and Ma. Cristina B. Gragasin

Status: Continuing
Impact to Industry: Development of
microencapsulated moringa leaf extract powder for
food and Nutraceutrical applications
Target Beneficiaries: Moringa processors
Allocated Fund: Php 772,023.03

The moringa (Moringa oleifera) plant, locally known
as Malunggay is commonly known for its nutritional,
medicinal and industrial uses. Its leaves are potent source
of bioactive compounds like polyphenols and flavonoids
that have proven health benefits. However, these bioactive
compounds are generally sensitive to temperature, light,
moisture, and oxygen, and are therefore susceptible to
degradative reactions during processing and storage.
Besides, they possess astringent taste, which limits their
commercial use in food products. Therefore, it would be
of great interest to study how to solve these problems in
terms of stability, insolubility and bitterness to ensure the
maximum benefits that the consumers will obtain from
these health-promoting compounds. In the food industry,
microencapsulation by spray drying has been widely
used to address these issues including volatile losses and
premature interaction with other ingredients.

Spray dryer set-up

The project aims to develop microencapsulated moringa
leaf extract powder, which can be used as ingredient for
functional foods

PHILMECH ANNUAL REPORT 2018
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Handling, Storage and Processing

Design and Development of Fish Sorting Machine
for Milkfish in Region I
Romualdo C. Martinez, Donald V. Mateo, Ma. Elizabeth V. Ramos and Maritess B. Sobrevilla

Status: Continuing
Cooperators/Partners: 5 respondents
Impact to Industry: Promoting efficient fish sorting
method specifically for milkfish
Target beneficiaries: Fisherpen operators, traders
Allocated Fund: Php 566,923.04

Retrofitted sorter for milkfish

Sorting of fish is a very important operation as it fetches
high price in the market. It also improves packaging
and handling, bringing an overall improvement in the
marketing system.
Fish are sorted according to weight or size basis and these
are more welcome in export market. In the Philippines,
most fish producers sort their products manually. Manual
sorting of fish is carried out by well-experienced labourer.
Fish are sorted according to weight, size and physical
quality. Manual sorting is tedious, costly and slow. Human
operations may also be inconsistent, less efficient and
time consuming.
Technological advancement is gradually finding
applications in the agriculture, aquaculture and food
industries, in response to one of the greatest challenges,
i.e. meeting the need of the growing population. Efforts are

20
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being geared towards the replacement of human operator
with automated systems, as human operations are
inconsistent and less efficient.
Field immersion and evaluation of existing sorters (fish
and citrus) were conducted in Pangasinan and Nueva
Vizcaya as initial activities. Retrofitting and calibrations
of citrus sorter were also performed. Currently, design
conceptualization of the mechanical fish sorting machine
for milkfish is on-going.

Handling, Storage and Processing

Establishment Of Rubber Sheet Primary Processing System
for Farmers of Kidapawan City, North Cotabato
Raymund Joseph P. Macaranas, Gigi B. Calica, Romualdo C. Martinez and Arnel Ramir M. Apaga

Status: Continuing
Cooperators/Partners: 1 LGU, Kidapawan City
Impact to Industry: Mechanizing of rubber village
level processing system
Target beneficiaries: Rubber farmers and
processors
Allocated Fund: Php 1,119,004.48

Creped rubber

In line with the efforts in developing further the rubber
industry of Kidapawan City, PHilMech was requested
as their partner for establishment of a village-type
rubber crepe processing system for their farmers. Thus
the project’s objective is to establish an appropriate
mechanized rubber village level processing system.
Through value chain analysis, prototype village-level
rubber press machine was designed and fabricated.
Rubber farmers’ average annual income is at
P50,000-P100,000. Their most common problems were
low price of rubber thus, value addition is necessary to
have a better leverage in the natural rubber industry.
As technology intervention, a rubber crepe machine

prototype to mill rubber latex’s into crepes was fabricated
and installed in Kidapawan City. Run by an 8-horsepower
diesel engine, the pressing machine has an average
capacity of 209.2 kg/hr. Existing village-level rubber
machines require 2-4 passes to produce preferred
thickness of crepe while the PHilMech prototype requires
only one pass. Studies on optimum operation are ongoing.
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Mechanization Technologies

There are 6 projects
under this agenda

Projects under this
agenda has involved
249 respondents and 2
project sites
The commodities
included in the projects
are onion, cassava,
banana, coffee, cacao,
groundnut, mungbean
and sugarcane.

22
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This agenda has a total
allocated budget of
Php 4,006,267.25

In 2011, the level of
mechanization in the
Philippines is 1.23hp/
ha. This is way behind
Japan’s 18.87hp/ha,
China’s 9.38hp/ha and
Korea’s 8.42hp/ha.

Mechanization Technologies

Adaptation of PHilMech Mechanical Row Onion Seeder (MROS)
in Seeding Other Vegetables
Edgar D. Flores, Ma. Cecilia R. Antolin, Arnel Ramir M. Apaga, Maeann F. Galapon,
Marvin S. Estimada and Kevin Renz S. Pagaduan

Status: Completed, Field testing
Impact to Industry: Mechanizing seeding operation
of selected vegetables
Target Beneficiaries: Vegatable farmers
Allocated Fund: Php 687,877.46

Field Testing of MROS

In vegetable production, the method of planting plays an
important role in seed placement and crop establishment
that eventually affects the growth and yield of the
crop. Manual direct seeding is known for inefficiencies
of spacing which result to low yield and income for
the farmers. Thus, most farmers have considered line
seeding as the most efficient method and ideal for crop
management such as fertilizer and pesticide applications,
cleaning and weeding during crop establishment.
PHilMech MROS is a line seeding method with adaptable
planting distance between rows potential for planting
other vegetables.
The developed PHilMech MROS was found viable in
seeding bulb onion. For efficient utilization, the MROS was
also tested in planting other different vegetable crops
also grown in major growing areas of onion. To assess its
applicability, MROS was used in planting of virtually onionsize vegetable crop seeds like pechay, mustard, radish
and upland kangkong. During the evaluation, the setting
was kept constant and no adjustment was made (e.g. row
spacing, size and number of seed plates). The seedling

performance of vegetable crops planted using MROS
was also compared with the farmer’s practice of planting
vegetables.
Based on the evaluation, the PHilMech mechanical row
onion seeder can be used in seeding other vegetable
crops with more than two to three times faster than
manual broadcasting. MROS can plant vegetables in a
planting area of 1000m2 for 18 to 19 minutes. Generally,
most of the crops planted using MROS were comparable
with farmer’s practice in terms of seedling survival.
However, the quality (height and length of harvested
crops) and yield were higher for the crops planted using
MROS.
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Handling, Storage and Processing

Design and Evaluation of a PTO-Driven Cultivator Cum WeederFertilizer Applicator for Cassava and Sugarcane Farms
Romualdo C. Martinez, Donald V. Mateo, and Flordeliza M. Reyes

Status: Completed
Cooperators/Partners: 2 project sites
Impact to Industry: Mechanizes the production of
cassava and sugarcane
Target beneficiaries: Cassava and Sugarcane
farmers
Allocated Fund: Php 658,109.18

Prototype cultivator cum weeder-fertilizer applicator

Most design of fertilizer applicators are not PTO-driven
but rather through the use of a drive wheel as an integral
attachment to the implement. Calibrations were made
through the use of the drive wheel so that the amount of
fertilizer to be spread in the farm is as near as possible to
recommended rate of applications. The original concept
was the basis for the developed PTO-driven cultivator
cum weeder-fertilizer applicator. The implement was field
tested in Pampanga for its cassava and sugarcane and in
Negros Occidental for huge sugarcane farms.
Test results from the two sites were compared to
determine the optimum design requirements of the
cultivator-cum weeder fertilizer applicator. Calibrations
were based from the actual application rate of fertilizer
and the actual condition of the field. The weeding function
of the implement can be done either through off-barring or
hilling up. Field capacity of the implement was dependent

24
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on the age of the crop at the time of cultivation and also
on the soil condition. Initial capacity of fertilizer applicator
is 0.5ha/hr with weeding efficiency of 89%. Weeds too
close to the row of sugarcane cannot effectively be weed
out by the machine for it damages the developing tillers
of the sugarcane plants. The machine can accomplish
fertilizer application, cultivation (hilling up or off-barring)
and weeding in one passing

Handling, Storage and Processing

Design and Development of Hole Digger
for Selected Plantation Crops
Arlene C. Joaquin, Herrvin David B. Gadia, and Romualdo C. Martinez

Status: Continuing
Cooperators/Partners: 100 respondents
Impact to Industry: Eases the drudgery of digging
holes for banana, coffee and cacao
Target Beneficiaries: Banana, Coffee and Cacao
farmers
Allocated Fund: Php 893,801.35

Perspective rendition of the initial prototype

Hole digging is one of the most labor-intensive and
time-consuming activity in the production of plantation
crops such as banana, coffee and cacao. Traditional
manual digging using shovels and soil grabbers is tedious,
slow and often results to lack of uniformity and spacing
inaccuracy which in turn affects the optimum growth of
plantation crops.
A prototype unit mechanical hole digger was designed by
PHilMech. It aims to minimize drudgery in digging while
maintaining uniformity of hole sizes, distances and reduce
digging time.

inches auger bits, respectively on an average hole depth
of 300.56 mm.
On the average, the prototype has a capacity of 55 to 100
holes/hour depending on soil type and elevation and auger
bit size.
Improvements are currently being undertaken specifically
on reducing the weight of the prototype for better
maneuverability and to further increase the boring
efficiency.

Initial field testing of the prototype unit hole digger
conducted in Nueva Vizcaya, Oriental Mindoro and Davao
Region resulted to digging time of 33.89 seconds to
66.70 seconds, for 6 inches and 12 inches auger bit sizes,
respectively. Also, boring speed was recorded at 9.86
mm/sec. and 5.19 mm/sec for auger 6 inches and 12
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Handling, Storage and Processing

Development of Groundnut Digger/Combine
Reynaldo P. Gregorio, Romualdo C. Martinez and Mighty Jemuel C. Sotto

Status: Continuing
Cooperators/Partners: 90 respondents
Impact to Industry: Mechanizing the groundnut
harvesting practice
Target beneficiaries: Groundnut farmers
Allocated Fund: Php 811,718.72

Prototype of groundnut digger

Peanut (Arachis hypogaea) is the second most important
cash food legume in the Philippines. The project aims
to design and develop a groundnut digger with optional
stripper for combine farm-level operation which is suitable
and appropriate for small farm areas.
The design of the handtractor-attachment groundnut
digger was simulated in ANSYS software to virtually
develop a unit assuming a 15cm depth of cut, 30cm
width of cut and could withstand a pressure of 0.072MPa.
Further testing of the prototype will be conducted.
The design and fabrication is an on-going research activity
at PHilMech-AMD workshop. Optimization of operating
parameters are also on-going, focusing on the following:
the optimal number of stripping bars; the efficient
stripping speed; and, ideal groundnut moisture content.

26
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Based on the results of the laboratory stripping tests and
thru statistical analysis of stripping efficiencies of each
treatment done, it was found out that the finest design
of the groundnut stripper was to be with 4 stripping bars
at a speed of 500 rpm stripped at 45% to 51% moisture
content. Moreover, an average stripping capacity of
125.83 kilogram/hour was identified.
The results of the study will serve as basis for the final
design of groundnut digger and of stripper prototypes.

Handling, Storage and Processing

Development of Mungbean Sheller with Drudgery
Reduction for Rural Women
Reynaldo P. Gregorio, Romualdo C. Martinez PhD., Maria Elizabeth V. Ramos and Lolit G. Bermudez

Status: Continuing
Cooperators/Partners: 59 respondents
Impact to Industry: Reducing drudgery of operation
for women
Target Beneficiaries: Mungbean farmers, Rural
women
Allocated Fund: Php 730,901.84

Initial testing of fabricated Mungbean Unit

Growing mungbean after rice season presents a good
opportunity for farmers to earn additional income because
its production requires minimal inputs. Mechanization
of mungbean in production is challenging. Harvesting
of mungbean pods is tedious because of its maturing
characteristics. Thus, manual shelling of mungbean is a
time and energy consuming.
The general objective of the project is to design
and develop a mungbean sheller with ergonomic
characteristics for reducing drudgery of operation for rural
women.

and available machinery used by mungbean farmers.
One of the criteria considered in the design concept
were the consolidated suggestions, comments and
recommendations of the farmers. Anthropometric data
were also considered as preliminary basis in establishing
drudgery reduction in operation. The drafts of Philippine
Agricultural Engineering Standard (PAES) for mungbean
sheller were also incorporated in the design. Physical and
laboratory analysis were also conducted such as density;
length, width and thickness of the pod and bean; pod and
bean ratio; moisture content and terminal velocity.

Benchmarking activities through research, Focal Group
Discussion and Key Informant Interviews were conducted
in six provinces (Pangasinan, La Union, Ilocos Sur,
Isabela, Tarlac and Iloilo) to assess the existing practices
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Handling, Storage and Processing

Design and Development of Harvester for Medium-Scale
Sugarcane Farms
Nestor T. Asuncion, Reagan J. Pontawe, Roselyn B. Villacorte and Romualdo C. Martinez

Status: Completed
Impact to Industry: Addressing the drudgery of
manual harvesting and high cost of mechanical
harvesting
Target beneficiaries: Sugarcane farmers
Allocated Fund: Php 223,858.70

Prototype medium-scale sugarcane harvester

The development of a locally-made, medium-scale
sugarcane mechanical harvester was done to address
the drudgery of manual harvesting and the high cost
of mechanical harvesting. Existing imported units are
expensive and are not suitable in terms of capacity and
efficiency to a medium-scale level of mechanization.
The unit harvester was designed to increase efficiency
of harvesting operation in medium-scale farm by 30%
through mechanization. Lower the cost by 20% to
imported unit. It has a design capacity of 5TC/h. The
harvester produced chopped cane (billet).
Sugar millers preferred chopped cane other than nonchopped (whole cane) due to higher sugar recovery during
extraction. The fabricated prototype harvester passed the
series of components functionality and laboratory tests.
It was field evaluated, and came up with the final design
based on the result of performance. Key features of the
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fabricated prototype includes, chopper, crop driver, base
cutter, feed roller train, traction type wheel track, engine,
elevator, and cab, that was composed of materials and
components available in the local market.
Initial results gathered during a limited field test trials for
the prototype showed a harvesting speed of 1.2 km per
hour; harvesting capacity of 0.78 tons per hour; cutting
efficiency of 82.37 %; harvesting efficiency of 80.00
%; and billeted size of harvested cane at the average of
32.50 cm. Design modification was done during and after
the initial field evaluation and came up with a finalized
detailed Auto-CAD design of the harvester

Handling, Storage and Processing

PREVIOUS MECHANIZATION PROJECT

BIOMASS-FED FURNACE RETROFITTED TO MECHANICAL DRYERS
As of December 2012, around 300 multi-fuel biomass furnace purchases were reported
by PHilMech licensed manufacturers nationwide. The Rice Mechanization Program of the
Department of Agriculture has also recognized the potential of the technology and has
incorporated the multifuel biomass furnace retrofitting as a component project of the
program in promoting mechanical drying assistance in the countryside.
(Source: PHilMech Technical Bulletin Vol. 3 No. 1)
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Agri-Waste and By-Product

There are 3 projects
under this agenda

5 cooperators has
initially benefitted from
the projects under this
agenda
The commodities
included in the projects
are sugarcane, mango
and cacao
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A total of
Php 2,204,956.39
budget was allotted for
this agenda
PHiMech do not just
study potentials of
commodities and its
proper postharvest
handling , it also finds
ways to maximize waste
and residues

Agri-Waste and By-Product

Utilization of Sugarcane Crop Waste (Field Trash) for Fuel
Briquettes and Animal Feed Production
Jeszel M. Suligan, Andres M. Tuates Jr., Baldwin G. Jallorina and Ofero A. Caparino

Status: Continuing
Cooperators/Partners: 3 cooperators
Impact to Industry: Value-adding opportunity for
sugarcane farmers and waste utilization
Target Beneficiaries: Sugarcane farmers, animal
raisers
Allocated Fund: Php 973,484.80
Sugarcane tops
silage

Sugarcane is one of the major crops in the Philippines. It
is estimated that 11 to 21 tonnes of crop residues (field
trash) can be produced from one hectare of sugarcane
production. As a result, large volume of crop residues are
generated annually and they are badly managed since
most of the wastes are usually burned or left in the field
unutilized after harvesting.

Pelleted feeds with
sugarcane tops

Carbonized dry
sugarcane leaves

were developed in the production of sugarcane tops
silage. Proximate and nutritional analysis of the produced
silage is being done to determine the best formulation.
On the other hand, optimization of pelleted feeds and
carbonization of dry sugarcane leaves is on-going.

One of the viable solutions to this problem is to convert
them into animal feeds and fuel briquettes. Hence, the
study was conducted to develop sugarcane crop wastebased silage and pelleted feeds for animal consumption,
and an environment-friendly fuel briquette suitable for
domestic cooking and industrial application.
A forage chopper and feed pelletizer were fabricated
and used in the experiment. Thirteen (13) formulations
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Agri-Waste and By-Product

Formulation and Development of PHilMech Mango Pectinbased Food Products
Ma. Cristina B. Gragasin, Ofero A. Caparino, Sheryl Villota, Mina P. Abella, Patrizia Camille O. Saturno, Teresita M. Baltzar,
Jessica Rustia, Alma de Leon and Geraldine Gantioque

Status: Completed
Cooperators/Partners: 2 collaborators
Impact to Industry: Application of pectin from
mango peels as fngredient in producing novel food
products
Target Beneficiaries: Mango processors
Allocated Fund: Php 531,471.59
Without Pectin

PHilMech has produced pharmaceutical grade pectin from
mango peels in 2012 to address the huge demand of the
Philippines for pectin products. Extensive evaluation of
the functional, rheological and sensory properties of this
pectin in a wide range of applications such as in foods,
cosmetics and pharmaceuticals will hasten the popular
utilization and commercialization of the mango pectin (MP).
The project explored the application of the developed
pectin from mango peels as functional ingredient in
producing more usable and novel food products.
The project was successful in formulating blended mango
pectin (BMP) with maltodextrin (MD) with comparable gel
formation, thickening and stabilizing activities compared
with that of commercial citrus pectin (CP). The BMP has
prevented separation of ingredients in meat marinade thus
making it more stable and good stabilizer for sweet potato
blend juice and fruit-flavored soy milk and soy yogurt. It
also provided overall liking on instant squash soup. This
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With Pectin

formulation could reduce the price of the finished product
indicating that BMP will have competitive advantage in the
market.
Mango pectin (MP) is also effective in stabilization of
acidified whey drink and yogurt products from buffalos
milk by preventing the separation of water from the other
ingredients.
Moreover, mango pectin-based edible coating was
formulated and found to be effective in extending the
shelf-life of strawberry, carabao mango and tomato by
delaying ripening, disease development, weight loss and
visual quality.

Agri-Waste and By-Product

Hydrochar Production from Biomass by Hydrothermal
Carbonization Process
Ruel G. Peneyra, Efren A. Dela Cruz, Andres M. Tuates, Jr. and Ofero A. Capariño

Status: Continuing
Impact to Industry: Waste utilization of cacao waste
Target beneficiaries: Cacao processors
Allocated Fund: Php 700,000.00

Hydrochar

Hydrothermal carbonization (HTC) is a thermochemical
treatment process especially designed for wet feedstock,
where biomass (with 80-90% water) is heated up to
certain temperature at water saturation pressure and
held for some time. The general objective of the project
is to develop a prototype hydrothermal carbonization
reactor for hydrochar production using cacao pod husk as
feedstock.
The project team has fabricated the HTC reactor and
a single pellet die. The HTC reactor had undergone
initial hydrostatic test at 1800 psi or approximately
120 bars within the pressure requisite of 30 bars. The
fabricated controller was able to maintain and regulate the
temperature at ±1 0C hysteresis. Initial test runs shows
that the HTC can achieve to its saturated steam condition,
which is a requirement for hydrothermal carbonization.
Further test runs is on-going. On the other hand, the
single-die pelletizer was tested using carbonized CPH

(CCPH), mixed with molasses as binder. Performance
evaluation of the pelletizer was conducted in six (6)
different compression pressures from 1-6 kg/cm2 to
establish the appropriate settings in terms of shattering
resistance and flame temperature of the pellet. Results
showed that the produced pellet is more resistant to
shattering at higher percentage binder and compaction
ratio, while, a higher flame temperature was observed at
lower compaction ratio.
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Mycotoxin, Pests and Diseases

There are 7 projects
under this agenda

10 coop/farmers group
has initially benefitted
from the projects under
this agenda
The commodities
included in the projects
are cassava, rice, cacao
and coffee
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A total of
Php 3,084,193.67
budget was allotted for
this agenda
One of the major
disease-control projects
of PHilMech was the
mycotoxin contamination
in corn. PHilMech was
able to help corn farmers
lessen mycotoxin
contamination by proper
drying and postharvest
handling.

Mycotoxin, Pests and Diseases

Pre-harvest Treatment Using Biocontrol Agents on Banana
Freckles Caused by Phyllosticta musarum
Elijah Z. Davalos, J. L. P. Baligad, Dionisio G. Alvindia and Miriam A. Acda

Status: Continuing
Cooperators/Partners: 4 project sites
Impact to Industry: Pre-harvest treatment of
banana for high quality export
Target Beneficiaries: Banana farmers, producers,
handlers, assemblers
Allocated Fund: Php 707,392.81

Treated banana

Freckle disease of banana is characterized by
discolorations that start to infect leaves then spread
down to the fruit. Crop protection specialist recognizes
the direct impact of freckle on the quality bananas for
export. It ranked in importance with Sigatoka Disease and
Fusarium Wilt within the banana industry. Its presence
is exacerbated by prevailing rains and low temperatures
which is the common conditions where Cavendish Variety
are grown. In the absence of effective control, freckle can
cause substantial rejection of infected banana fruits. At
present, synthetic chemical fungicide such as mancozeb
or mancozeb+tebuconazole are used to control the
disease.

Under this study on freckle, DGA02 and DGA14, a fungal
and bacterial strain, respectively, were used as individual
treatments at 300ml per 16 liters of water sprayed
weekly. There were four sites of the study; Mintal, Tugbuk
District, Davao City, Brgy. Matti, Digos City, Brgy New
Alegria, Compostela, Compostela Valley and Brgy Maduao,
Panabo City, Davao del Norte. Initial results show the
absence of freckle symptom on MCA-treated leaves in
contrast with the positive control check sprayed with
fungicide. Fruit samples treated with MCA observed for
the same symptom similarly showed absence of freckle
during ripening. The study was conducted from 2016 to
2018.

The technology hereby being developed is using novel
strains of bacterial and fungal antagonists as alternative
to chemical fungicide. Pure cultures of the respective
MCA were formulated into spore suspension and applied
as dipping or spray solutions in the series of tests to
determine the potential of these materials as option to
crop protection management system. Microbial control
agents (MCA) field tested against crown rot of banana,
anthracnose on mangoes and sooty mold of stored
onions proved successful in managing these diseases into
acceptable levels.
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Mycotoxin, Pests and Diseases

Pre-harvest Treatment Using Microbial Control Agents
Against Anthracnose Infecting Mango
Dionisio G. Alvindia, Miriam A. Acda and Monica F. De Guzman

Status: Continuing
Impact to Industry: Pre-harvest treatment of
mango for high quality export
Target beneficiaries: Mango farmers , traders,
assemblers
Allocated Fund: Php 594,947.93

Recovered plate traps

Farmers play a crucial role in the productivity of mango
especially in our country where it is a major export
commodity. Their production and export business is beset
with technical problems with regards to high rejection rate
due to anthracnose as well as the increasingly stringent
MRL requirements of importing countries. The heavy
chemical pesticide input they need to apply in the field
automatically increases the environmental load of these
harmful chemicals.
Anthracnose is a major post - harvest disease of mango.
The disease pathogen, Colletotrichum gleospoiroides,
starts to infect during the flowering stage, lays inside
the tissue of the infected fruit with no symptoms.
Nevertheless, once the fruit are harvested and start to
undergo ripening, anthracnose starts to manifest and
totally destroy the mango fruit.
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Antagonistic effect of Trichoderma
harzianum

The present study generally aims to increase the recovery
of anthracnose free quality of mango and pre – harvest
application of microbial control agents using Trichoderma
harzianum and Bacillus amyloliquefaciens being evaluated
in different mango growing areas of the country.
Monitoring of fungal flora in aerial environment is being
done in MCA treated and non - treated mango trees.

Mycotoxin, Pests and Diseases

Establishment of Museum for Insects Associated
with Stored Products
BP Roderos, Mia V. Dela Cruz , JP Ponce and Miriam A. Acda

Status: Continuing
Impact to Industry: Provides collective information
on the storage insects to address insect pest
problems
Target Beneficiaries: Farmers, researchers, pest
control officers
Allocated Fund: Php 459,343.77
Cadelle beetle

The most adaptable form of life is insects, it represents
almost half of our biodiversity but less than 0.5 percent of
known species are pest. Coleopterous insects cover the
largest order. But in the tropics around 23 families are of
importance and about 14 families are present in Southeast
Asia as major and minor pest in storage; generally
associated with stored commodities are orders Coleoptera
(weevils, beetles) and Lepidoptera (moth butterflies).
The main purpose of this project is to establish an insect
museum associated with stored products that can provide
information in identifying storage insects, showcase
collections and deliver assistance to address insect pest
problems and generally educate people.

Coffee-bean
weevil

Siamese grain
beetle

Flat grain beetle

corn, white corn, corn bran, palay, mungbean, soybean,
black beans, red beans, string beans, cowpea, pigeon
pea, coffee beans, copra, peanut and dried fish. They
were extracted, segregated, identified and preserved
accordingly.
Samples came from the provinces of Aurora, Bataan,
Batangas, Bulacan, Cagayan, Ifugao, Laguna, Nueva Ecija,
Nueva Vizcaya, Palawan, Pampanga, Pangasinan, Quezon
and Tarlac.

Different insect species were collected from various
stored commodities such as: milled rice, rice bran, yellow
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Mycotoxin, Pests and Diseases

Development of an Acoustic Detection Instrument
for Identification and Monitoring of Stored-Grain Insects
in the Philippines
Efren R. Regpala, Angelo A. Dela Fuente, Miriam A. Acda, Mia V. Dela Cruz and Luther Lacanilao

An amount of foresight, about the probable growth of
stored product insect pests and its accompanying risks,
helps managers to apply, maintain and adjust control
measures to keep pest populations below economic injury
levels within time, resources, and safety constraints.
Such foresight rests in how one evaluates, estimates, and
records insect populations in storage, with which grain
sampling ceases to be adequate because a considerable
part of the population exists in immature stages hidden in
stored products.
One of the technologies being developed for stored
products includes acoustic methods for the processing
of vibrations and sounds coming from insect behaviors.
The technology may complement and improve grain
sampling methods to detect, estimate and evaluate insect
populations reliably and fast.
In the Philippines, acoustic monitoring system is yet to
be developed, applied and made affordable to detect and
monitor stored product insect pests. Farmers and storage
managers rely on grain sampling and raw observation to
estimate and characterize insect populations. Thus, as
an initial entry into the field of stored-product acoustic
detection and monitoring, this study will look into the
possibility of developing and prototyping an acoustic
detection instrument from locally available materials and
will compile acoustic signals and characteristic indicators
of local populations of insect pests from the resulting
method.
The progress of acoustic detection instrument for the
identification and monitoring of three (3) species of
stored product insect pests (Sitophilus spp., Rhyzopertha
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Status: Continuing
Impact to Industry: Innovative method of pest
control
Target beneficiaries: Grain farmers, pest control
officers
Allocated Fund: Php 337,418.07

dominica and Tribolium castaneum) has a promising
outcome based on the result of laboratory experiments.
Acoustic raw data were acquired electronically through a
probe and filtered digitally. The datasets were processed
to generate a spectrogram according to a set sampling
rate. Feature extraction of the spectrogram was
processed and made to detect the presence of insect in a
given sample.
However, programming requirements and debugging of
system is still necessary before this probe undergoes pilot
testing.

Mycotoxin, Pests and Diseases

Molecular Identification of Stored Product
Insects and Mites
Angelo A. dela Fuente, Mark Anthony A. Mangoba and Nea Ciara P. Fabaleña

Insects and mites continue to survive exerting influence
on the quality and quantity of stored product commodities
throughout the supply chains in the country. Postharvest
research and practices consider these organisms, their
relationships and control; and thus their identification
becomes important especially at the point-of-need, similar
to the current and advanced trends in medical diagnostics
such as point-of-care testing. Identification of insects and
mites has been limited by the number and availability of
taxonomists and specialists located in few universities and
research institutions in the country, but the need by nonspecialists in their field to identify specimens for accurate
and timely information has been rising.
Although the traditional approaches are considered
important, developments in molecular biology techniques
provide a way to decentralize identification of organisms
into other workers in their own field with the move of
bringing along associated standards with it, creating more
integrated, robust, and faster setup to help research and
practices in the supply chain. The postharvest supply
chain as a complex system needs a degree of redundancy
in communication and diagnostics for robustness.
The project contributes by initially introducing, exploring
and optimizing basic protocols for molecular identification
of stored product insects and mites at PHilMech for
full integration in the future into its researches into the
biology, biogeography, ecology, epidemiology and control
of the target organisms.

Status: Continuing
Impact to Industry: Innovative method of pest
control
Target beneficiaries: Traders, pest control officers
Allocated Fund: Php 415,138.48

The general procedure for molecular identification used
in the study involves 1) DNA extraction from insects and
mites, 2) polymerase chain reaction (PCR) of extracted
DNA, 3) DNA sequencing of PCR products, 4) digital
analysis of DNA sequences, 5) molecular phylogenetics
of the DNA sequences, and 6) assigning classification
and name for the insects and mites under study. The
procedure uses primers for arthropod identification such
as the cytochrome b gene, internal transcribed spacer
2, and the DNA barcoding gene cytochrome c oxidase
subunit I. Twelve samples belonging to at least to six
taxonomical orders are currently under optimization for
molecular identification. The study also compiles methods,
tips and references into a manual for future use to guide
regular identification of insects and mites.
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Mycotoxin, Pests and Diseases

Population Augmentation Releases of Predator Xylocoris
flavipes for the Control of Residual Infestation of Insect
Pests in Empty Warehouses
Mia V. Dela Cruz, Vicky G. Mesa and PJ de Vera

Status: Continuing
Impact to Industry: Control of residual infestation of
insect pests in empty warehouses
Target Beneficiaries: Traders, pest control officers
Allocated Fund: Php 569,952.61

Matured Xylocoris flavipes

One way to manage insect infestation in stored
commodities is to prevent residual population of insect
pests inside storage facilities. Residual population
can be attributed to insect which have remained in the
structure of the store, accumulated grains in corners,
drain ditches and cracks or crevices on walls, floors and
ceiling. All these factors may harbor or support even small
population of insect species to increase when not properly
address. At present, management of residual infestation in
warehouses and retail stores traditionally has depended
on the application of insecticidal fog, sprays and
fumigants. The most widely used chemical control against
insect pest in storage is phosphine fumigation. However,
there have been reports on the development of resistance
of certain species of insect pests in this fumigant
(Pimentel, 2007 and Holloway, 2008). Due to this, it is
imperative to search for alternative control method.
Biological control using insect predator like Xylocoris
flavipes is notable for its potential as biocontrol agent.
It has been reported for its ability to prey on a variety
of insects such as Rhyzopertha dominica (F.), Tribolium
castanuem (Herbst) and Oryzaephilus surinamensis (L.).
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In 2016, PHilMech conducted study on the determination
of potential of X. flavipes in controlling insect pests in
storage. Results of the study showed that X. flavipes
caused 36.0, 70.0 and 45 % population suppression in R.
domina, O. surinamensis and T. castaneum, respectively.
Based on this result, X. flavipes could play a valuable role
in the preventive disinfestation of emptied storage facility,
through reducing the threat of contamination to freshly
stored grains by residual storage populations. Hence, the
current study was conceptualized.
The present study aims to determine the maximum
coverage area in which X. flavipes can reach for effective
predation, the rate, frequency and timing of release to
attain significant control. Initial results showed that 11%
of the total number of inoculated adult X. flavipes was
able to reach and preyed on the larva of R. dominica, T.
castaneum and O. surinamensis, located at distance of
1m2 after two hours of released.

Mycotoxin, Pests and Diseases

Verification of Different Preservation Techniques on
the Viability and Stability of Short and Long-Term Storage
of Microorganisms
Nelson C. Santiago, R.C. De Vera, F.L.M. Gallema, Agnes M. Wy, and Lyn A. Esteves

Status: Continuing
Impact to Industry: Increases the recovery of
mango from anthracnose to achieve good quality
Target beneficiaries: Mango farmers, assemblers
Allocated Fund: Php 176,738.90

Stability assessment of Penicillium citrinum

The preservation and maintenance of microbial cultures
require special attention and reliable preservation
technique. This requires a high degree of expertise in
the maintenance and management of microbial cultures.
Because microorganisms are such a diverse group, several
methods of preservation are required to ensure that
recovered cultures perform in the same way as the original
cultures. The cost and convenience of each method,
however, must also be considered. Thus, verification of
appropriate preservation techniques is necessary for the
improvement of culture collection and preservation of
microorganisms.
In this work, the effects of different storage techniques
on growth, production and viability of spores, and macroand micro-morphology of eight different microorganisms
are evaluated. The techniques for long-term preservation
include freeze-drying, mineral oil overlay, immersion in
distilled water, use of substrate like silica gel, while subculturing/serial transfer serve as a control. Responses of
each microorganism to different techniques are assessed
over a specific storage period, that is, after a month, after
six months, after a year and after 1.5 years of storage.

Initial results obtained from the one-month storage period
have shown no considerable differences in the microbial
isolates’ response to various preservation techniques in
terms of viability, conidia production, spores viability and
stability.
The results obtained from the radial growth (viability)
showed insignificant differences among the microbial
isolates’ response to various preservation methods. All
isolates’ radial growth when freeze dried or dried in silica
and stored in -36oC, -20oC and 4oC did not differ among
each other including those from the sub-culture method
(considered as control assay). Likewise, the number of
spores produced and spores viability by the different
microorganisms showed no differences related to the
various preservation methods.
None of the preservation techniques induced
morphological alterations, either macroscopic or
microscopic, to the different tested microorganisms.
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Socio-Economic and Policy Research

There are 12 projects
under this agenda

1,576 cooperators,
2056 respondents and
3 project sites were
involved in this project
The commodities
included in the projects
are corn, cacao, soybean,
rice, onion and coconut
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A total of
Php 11,248,658.00
budget was allotted for
this agenda
In 2015, the socioeconomic and policy
research division
(SEPRD) of PHilMech
has produced a Corn
Postproduction Modules
for Farmer-Based
Agribusiness Enterprises

Socio-Economic and Policy Research

Piloting of Village-type Cacao By-Products Processing and
Enterprise in Major Cacao Producing Areas
A.M.Tuates Jr, G.B. Calica, PhD., O.A.Capariño, PhD., M.F. Testa, AM De Leon

Status: Completed
Cooperators/Partners: 4 cooperators
Impact to Industry: Establishes village-type cacao
by-products processing enterprise
Target Beneficiaries: Cacao farmers, processors,
entrepreneurs
Allocated Fund: Php 1,792,871.07

Village-type cacao by-products processing center

The project was conducted to establish village-type cacao
by-products processing enterprise in four (4) project
sites: 1) Albay Pili and Cacao Industry Association (APCIA),
Cabangan, Camalig, Albay, 2) Muravah Foundation, Sua,
Quirangay, Camalig, Albay, 3) Rosit cacao farm, Baguio
District, Davao City and 4) KVT Farm, Catalunan Grande,
Davao City.
A set of cacao processing equipment such as mechanical
washer, soaking tank, pods cage, pods splitter, extraction
table for wet beans, stainless fermentary box, briqutting
system were installed in the project sites. The main
products produced by the enterprise include cacao juice,
wine, and vinegar derived from cacao sweating/drippings.

ranging from P8 to P12 per kg of wet beans. Comparing
the three(3) products, the cooperators preferred the wine
and vinegar because of better storability and saleability.
The saturated market of juice and the limited shelf-life
of cacao juice paused some concerns of the cooperators
because they need additonal cost for freezers. Feasibility
study using different modules in producing cacao juice,
wine and vinegar were prepared in this project and can be
shared to interested cacao growers and processors after
the final completion of the project.

The project cooperators were receptive in the processing
of cacao by-products because it addresses their waste
management problems in the community. Likewise,
utilizing the wastes could give them additional income
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Socio-Economic and Policy Research

Effects of Mechanization to the Postproduction Losses
of Yellow Corn Used as Feed
Amelita R. Salvador and Karen R. Lingbawan

Status: Continuing
Cooperators/Partners: 10 cooperators
Impact to Industry: Determines the numerical
figure of reduced postharvest losses through the
use of corn machinery
Target Beneficiaries: Yellow corn farmers
Allocated Fund: Php 396,366.65

Corn machinery

Our country’s current corn sufficiency ratio at 89.96%
is not enough to meet the domestic corn demand. That
is why corn importation exist. Numerous corn hybrid
varieties were introduced but not enough to increase the
available supply. A study by Salvador et al (2012) showed
that postproduction losses from manual harvesting up to
storage were registered at 7.18 percent.
However, recent reports reveal that combine harvesters
and mechanical dryers are already being used in
harvesting and drying yellow corn. If utilization of these
machines can reduce postharvest losses then the
volume that maybe saved from these losses can increase
the available corn supply. Therefore, there is a need to
update the loss figure and determine if these postharvest
machines can reduce postharvest losses.
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Validation of the existing inventory of corn postharvest
facilities revealed that some of them are used in the
provinces of Isabela, Pangasinan, Bukidnon and South
Cotabato. Actual loss measurements at harvest, shelling
and drying using the current postproduction practices and
machines used will be conducted for two seasons.

Socio-Economic and Policy Research

Pilot-testing of Integrated Soybean Production-Processing
Technologies Towards the Development of the Local Soybean
Industry in the Philippines
Ma. Cecilia R. Antolin, Renita SM. Dela Cruz, Cesar F. Neric, Jr. and Kathleen A. Corpuz

Status: Continuing
Cooperators/Partners: 4 cooperators
Impact to Industry: Promotes a community-based
and sustainable soybean production
Target Beneficiaries: Soybean farmers, processors
Allocated Fund: Php 1,258,549.26

Cultivator-weeder used for weeding furrows

In 2010, the Department of Agriculture (DA) crafted
the Philippine Soybean Roadmap, entitled “Building
Sustainable Soybean Industry in the Philippines. This aims
to promote a community-based and sustainable soybean
production in the country. Since then, more farmers
and groups have engaged in producing and processing
soybean.
Some of the identified problems in soybean production
are: (1) the scarcity of laborers during planting and
harvesting, (2) high cost of weeding and harvesting
operations.
Around 15-20 man-days are needed in weeding one
hectare and the cost of weeding constitutes 20% of the
labor cost in soybean production.
Harvesting of soybeans is tedious, laborious as it needs
around 20 persons to harvest one hectare done by
cutting of stalks with scythe, and also a costly operation.
Soybean farmers, especially those who are new in its
production find it difficult to hire laborers during harvest
season.

To address these concerns, commercially available
seeder/planter, weeder and reaper are being tested in
terms of its applicability to local soybean production
conditions. Initial testing was done in PHilMech
experimental area, Central Luzon State University, and to
project-cooperator’s farms in Pampanga and Nueva Ecija.
Evaluation of the prototype of four -wheel tractor drawn
mechanical furrower-seeder that can plant three to four
rows at one passing and create furrows is still in progress.
Initial results showed that the seeding requirement per
hectare using the said equipment ranges from 60 to 80
kilo per hectare which is within the industry standard.
Further, evaluation of the seeder in major soybean
producing areas will be conducted as well as evaluation
of harvesting and weeding machines to complete the
mechanized system of soybean production . This will
reduce production cost and increase yield of soybean
farmers.
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Socio-Economic and Policy Research

Socioeconomic Dimensions for the Adoption and Use
of Rice Combine Harvester
S.R. Francisco, Arnel Ramir M. Apaga, Hiyasmine D. Navarro

Status: Continuing
Cooperators/Partners: 343 respondents
Impact to Industry: Quantitatively qualifies the
conflicting views regarding the adoption and use of
RCH
Target Beneficiaries: Policy makers, researchers
Allocated Fund: Php 807,570.61

Combine harvester

Rice combine harvester (RCH) is a machine developed
to perform the cutting, threshing, pre-cleaning, and
bagging of harvested crop in one operation. The use of
rice combine harvester, however, like any mechanization
technology is confronted with issues that has been long
debated. The issues about effect on yield, profitability and
social concerns. The primary objective of this work is to
quantitatively clarify the conflicting views regarding the
adoption and use of RCH by analyzing its consequences
in terms of productivity, competitiveness, employment,
equity, and recommend policy options for a more
desirable benefits while minimizing the undesirable ones.
In order to achieve this objective, face-to-face interviews
among 343 selected respondents were conducted in
Luzon, Visayas and Mindanao covering the production
period, July - December 2017 and January – June 2018.
The results showed that RCH adoption is both labor-
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saving and cost reducing. These effects had implications
on productive efficiency, profitability a competitiveness.
The adoption of RCH lead to significantly lower harvesting
and threshing labor use, e.g., 28% for all labor and 80%
for harvesting and threshing; significantly reduced cost
of production costs by 6% of total costs and 38% of
hired harvesting and threshing cost; a PhP7,138 ha-1 net
incremental benefits to adopters, and 23% increase in
profitability.

Socio-Economic and Policy Research

Impact of the Adoption of Mechanical Rice Transplanter
in the Philippines
S.R. Francisco, Arnel Ramir M. Apaga, Marjorie C. Agustin

Status: Continuing
Cooperators/Partners: 263 respondents
Impact to Industry: Determines the effectiveness
of Mechanical Rice Transplanter
Target Beneficiaries: Policy makers, researchers
Allocated Fund: Php 721,168.08

Mechanical rice transplanter

The use of mechanical rice transplanter (MRT) is
considered the most promising option to reduce labor,
ensures timely transplanting and attains optimum plant
density. This study attempted to answer the following
questions regarding the MRT: Is the investment on MRT
worth the benefit? What are its impacts or benefits?
What is its return on investment? In order to achieve this
objective, face-to-face interviews among 263 selected
respondents were conducted in Luzon, Visayas and
Mindanao covering the production period, July- December
2017 and January – June 2018. FGD and KII were also
undertaken to elicit information on their observations and
perceptions regarding MRT.
Results of the FGD and KII showed that the low adoption
of the MRT was mainly due to the technological
requirement it demands from the potential adopter, i.e.,
seedling preparation requirements, like seedling mat and

potting soils; land preparation and younger seedlings
that are susceptible to golden apple snail damage. The
partial budget analysis showed that the adoption of MRT
is to some extent, cost-reducing due to reduced seeds,
seedbed preparation, pulling of seedlings and seedling
distribution cost. The projected 10-year aggregate
impact of the adoption of MRT was an increase in
producers’ surplus by PhP6,752.19 million with an NPV of
PhP1,410.63 million at 12% interest rate, an IRR of 47.48%
and a BCR od 12:1.projected 10-year aggregate impact of
the adoption of MRT was an increase in producers’ surplus
by PhP6,752.19 million with an NPV of PhP1,410.63 million
at 12% interest rate, an IRR of 47.48% and a BCR od 12:1.
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Socio-Economic and Policy Research

Pilot Testing of Four-Wheel Tractor Mounted 12-Row Onion
Mechanical Seeder
Ma. Cecilia R. Antolin, Edgar D. Flores, Renita SM. Dela Cruz, Arnel Ramir M. Apaga, Ceasar F. Neric Jr., Marvin S. Estimada
and Kevin Renz S. Pagaduan

Status: Continuing
Cooperators/Partners: 3 cooperatives
Impact to Industry: Expedite farm operations and
effectively increase farm productivity through
efficient seed distribution
Target Beneficiaries: Onion farmers, service
providers
Allocated Fund: Php 1,225,595.45

12 Row Onion Mechanical Seeder

The PHilMech 10-row onion mechanical seeder was
pilot-tested in the provinces of Pangasinan, Tarlac and
Occidental Mindoro. Majority of the onion farmers/
growers suggested attaching the seeder to four-wheel
tractor, since most of them are using 16-36 Hp four-wheel
tractors. They also suggested to increase the number
of rows from 10 to 12 to maximize the area thereby
increasing plant density and yield.
Thus, PHilMech developed the 12-row onion mechanical
seeder (12-ROMS), a four-wheel tractor mounted, drill
type seeder that simultaneously makes bed/plots and
seeding in single operation. It is designed to expedite farm
operations, effectively increase farm productivity through
efficient seed distribution and maximized plant density per
unit area.
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Based on pilot-testing results, the PHilMech 12-ROMS
has a planting capacity of 0.36ha/hr and can be used to
plant any variety of onion seeds that are not encrusted.
The initial design of the seed plates supports the
planting of seeds without thick seed coating. The 68.24
% field efficiency of the machine passed the Philippine
Agricultural Engineering Standards (PAES 122). Seeding
rate of the machine is approximately 14-18 cans of onion
seeds (400 grams/can) per hectare of field. The seeder
can plant onion two hours and 47 minutes in one hectare
simultaneously doing planting and furrowing/bed forming.

Socio-Economic and Policy Research

Pilot Testing of Coconut Water Processing Enterprise
in Selected Areas in the Philippines
Gigi B. Calica, Ofero A. Capariño, Lester Angelo D. Alfonso and Aina Marie A. De Leon

Status: Continuing
Cooperators/Partners: 1 cooperative
Impact to Industry: Value-adding and business
opportunities for village-level coconut farmers
Target Beneficiaries: Coconut farmers/processors
Allocated Fund: Php 1,550,404.93

Village-level coconut water processing center

The general objective of the project is to develop a villagelevel coconut water processing system integrated with
a copra or virgin coconut oil (VCO) processing level of
operations.
Final construction of the coconut water and VCO
processing plant was completed last February 2018.
The three-phase power system, final equipment layout
designs for both coconut water and VCO processing,
electrical and water connections, etc. were established
during this period.
One-set coconut water processing system was
fabricated and delivered by an accredited manufacturer
by the agency to fabricate pasteurizer-chiller and
other cocowater processing machines previously
conceptualized and designed by Dr. Ofero A. Capariño to
Pantukan, Compostela Valley last March 2018. Installation
and final commissioning of the machines, including data
trial runs, operational troubleshooting, initial repairs and
maintenance, and others were conducted from April to
July 2018. Temperature profile data on heater, pre-cooler,
and chiller tank were also obtained both during the initial
startup and with sample feed. Maximum production
capacity was also determined using volumetric flowrate
method with tap water as test feed.

After the test run and final commissioning stage, a sixmonth (July to December) plant operations of coconut
water processing integrated with VCO processing was
conducted by PHilMech for monitoring and data gathering.
A total of 21 complete plant operations, with 9,480 pieces
of matured nuts processed, equivalent to 8,860 bottles
of cocowater (350ml) and 1,316.67 liters of VCO were
produced. Cocowater was sold at rates ranging from P1215 per 350ml bottle in schools, events and offices within
the province. The VCO was disposed locally at P65 per
100ml, P125 per 250ml, P185 per350ml and P300 per
liter. Vinegar was also produced by the cooperator and
sold at P50 per liter. Consolidated data was used for the
feasibility study to assess the marketability and viability
of cocowater product integrated with VCO products.
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Socio-Economic and Policy Research

Assessment of Corn Used as Food: A Gender Responsive
Value Chain Approach
Amelita R. Salvador, Maggie Mae F. Dulay and Realyn C. Ordonio

Status: Continuing
Cooperators/Partners: 290 respondents
Impact to Industry: improves the corn industry by
mapping and describing the flow of corn used as
food
Target Beneficiaries: Processors, policy makers,
researchers
Allocated Fund: Php 1,006,564.23

Village-level corn dryer

White corn grits is considered a staple food by Filipinos
in some parts of Visayas and Mindanao. Compared to
rice, white corn has more fiber, has a lower amount of
carbohydrates and protein, and a good source of Vitamin
B. Said benefits have to be transmitted to the consumers
so that corn production and corn grits consumption
will be increased thereby reducing the volume of rice
consumption of the country.
To improve the corn industry, mapping and describing
the flow of corn used as food, identifying the various
stakeholders and gender roles has to be done using value
chain analysis. Identifying at what segment of the chain
needs enhancement and/or improvement is expected
to be drawn from the results of this project, which can
serve as input for government interventions and other
researchable areas.
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Of the 290 farmer respondents, men (49%) and women
(51%) almost equally participate in planting of white
corn. Crop maintenance such as fertilizer, herbicide and
pesticide application is dominated by men (67%). In
postharvest operation, manual harvesting (54%) and
manual shelling (63%) are mostly performed by women.
Mechanical shelling (95%) and sun drying (75%) is done
by male. The male makes almost all decisions except for
financial matters which is a female dominated activity.

Socio-Economic and Policy Research

Effects of Mechanization to the Postproduction Losses
of Corn Used as Food
Amelita R. Salvador and Catherine S. Santia

Status: Continuing
Cooperators/Partners: 840 respondents
Impact to Industry: Determines the numerical
figure of reduced postharvest losses using corn
machinery
Target Beneficiaries: Policy makers, researchers
Allocated Fund: Php 512,331.09

Corn sheller

White corn open pollinated varieties (OPV) was introduced
by the government and private seed companies to
increase its production. However, the presence of
postproduction losses delimits the available corn supply.
In 2009, a study by Salvador et al revealed that around
7.18 percent of the yellow corn production was lost due to
postharvest. However, no specific loss data is available for
white corn or corn intended for food.

Inventory of existing machines revealed that mechanical
shellers are utilized by farmers producing white corn
for commercial purposes only. Village type corn mills
are utilized by farmers who produce corn intended
for home consumption only. Actual postharvest loss
measurements will be conducted for two cropping,
starting July 2019.

Identifying at what point the losses occur in the white
corn supply and demand chain needs to be determined.
Calculating where and how much corn is lost and
generating the value of the postharvest losses is useful
for policymakers and the industry so that appropriate
interventions be placed to reduce these losses.
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Socio-Economic and Policy Research

Assessment of the Rice Milling System
Amelita R. Salvador, Dianne Joyce N. Bernardo and Charissa Mae P. Sharp

Status: Continuing
Cooperators/Partners: 1557 rice mill unit owners
Impact to Industry: Determines rice milling losses
for improvement
Target Beneficiaries: Rice millers, policy makers
Allocated Fund: Php 918,429.84

Rice Mill

Being the primary staple food of the Filipino people,
rice is the prime target of the government’s program
for food sufficiency. One of the identified causes that
limit the food supply for the increasing population is
postproduction losses. The Philippine rice postharvest
loss from harvesting up to milling was estimated at 16.47%
(Salvador et al, 2010). Bulk of the losses occurred during
drying, followed closely by milling loss in which most of
the existing rice mills sampled are single-pass. Nowadays
existing rice mills have been improved and traditional
single-pass rice mills were modified using rubber rolls.
Thus, this project was implemented to determine the
milling losses of the different types of milling machine,
as it relates to the degree of milling and types of market
outlets.
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Validation and/or updating of the existing types of rice
mills (RM), face-to-face interview of rice millers and
market outlets, and actual loss measurements are being
conducted. Seventy seven percent of the 1,557 validated
units of RMs are multi-pass while 23 percent are single
pass RMs. Actual loss measurements for single-pass rice
mills were already conducted from the three provincial
sites.

Socio-Economic and Policy Research

Value Chain Analysis and Improvement of Tablea Processing
System in the Philippines
Gigi B. Calica, Andres M. Tuates, Jan Mari C. San Pedro, Ofero A. Capariño, and Baldwin G. Jallorina

Status: Continuing
Impact to Industry: Improve the value chain of
tablea processing
Target Beneficiaries: Tablea processors
Allocated Fund: Php 563,310.23

Roasted cacao for tablea processing

The project aims to establish baseline information on the
post production systems of cacao as basis for improving
the quality of Philippine tablea through the development of
appropriate processing equipment and system.
Farmers were involved in the harvesting, pod-breaking
and marketing the wet beans. Traders/consolidators, on
the other hand, processed the wet beans into fermented
dried cacao beans which is the raw material for tablea
processing. Fermented dried cacao beans were then sold
to tablea processors. Tablea processors’ activities include
sorting, roasting, cracking, winnowing, grinding, molding,
and packaging.
Farmers sold wet beans at Php 32.00 per kg.
Transportation cost of wet beans from the farm was
shouldered by the trader/consolidator. Fermentation took
around six days using a wooden fermentatry box. Drying
of fermented beans will be carried out for three to five
days depending on the weather condition. Fermented
dried beans were sold at Php150.00 per kilogram to tablea
processors.

Manual sorting was practiced by tablea processors in
Davao region wherein flats, brokens, and twin beans were
classified as rejects for tablea processing. Roasting is
done using mechanical roaster or traditionally by the use
of a pan under a fire. Cracking is separating the roasted
beans from the shells to obtain the nibs. Winnowing is
practiced to remove the remaining shells after roasting.
Nibs were subjected to grinding two to three passes to
turned into tablea liquor. Molding comes after tempering
the tablea liquor overnight and packaging was done the
next day. The price of the end-product depends on the
size and type of tablea produced (tablets and/or blocks).
Identified problems were: weather condition for drying;
sorting table is only capable of sorting flat beans, twins
and broken beans were still handpicked; small capacity
of roaster, inefficient blower that still requires winnowing
is time consuming; inefficient grinder that requires two to
three passes to produce liquour; manual molding, use of
non-food grade materials and is time consuming.
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Socio-Economic and Policy Research

Assessment of Yellow Corn Used as Feed:
A Gender Responsive Value Chain Approach
Amelita R. Salvador, Daisy O. Tesorero and Zeren Lucky L. Cabanayan

Status: Continuing
Cooperators/Partners: 320 respondents
Impact to Industry: Improving the value chain of
yellow corn production as feeds
Target Beneficiaries: Yellow corn farmers, policy
makers
Allocated Fund: Php 495,496.56

Corn threshing

The project aims to conduct a value chain analysis of
the yellow corn used as feeds from a gender perspective
in top yellow corn producing provinces of the country
namely, Isabela, Pangasinan, Iloilo, South Cotabato and
Bukidnon.
Through value chain analysis, the constraints and
opportunities along the chain of yellow corn industry and
gender roles will be identified. Also at what segment of
the chain needs enhancement and/or improvement to
increase corn production for feed and how women can be
supported to effectively contribute in the industry will be
determined.
Initial results show that men and women participate
equally in planting of yellow corn. Crop management is
male (86%) dominated than female (14%). Men (53%) and
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women (47%) almost equally participate during harvesting.
Shelling and drying is mostly performed by men (83%,
68%) than women (17%, 32%) respectively. Men mostly
take all decisions of agriculture activities such as availing
of loans, seed selection, crop management, postharvest
activities up to marketing, etc. Women mostly make the
decisions in keeping the proceeds from production.

Socio-Economic and Policy Research

PREVIOUS VALUE-CHAIN ANALYSIS PROJECT

COFFEE PROCESSING SYSTEM
The coffee processing system developed by the Socio-Economic and Policy Research
Division of PHilMech was one of the most successful and well-adopted system. It has
improved the value-chain of cofee resulting to marketable products. One of the early
adopters of this system is the Fabregas Enterprises in Diarabasin, Dipaculao, Aurora.
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Empowerment of Stakeholders

56

PHILMECH ANNUAL REPORT 2018

There are 30 projects
under this agenda which
is mostly extensionrelated activities.

The total budget allotted
for this agenda is
Php 23,188,451.45

10 coop/farmers group
has initially benefitted
from the projects under
this agenda

PHilMech, formerly
NAPHIRE, received the
first Sinag award its
developed mobile flash
dryer in 1994.

Empowerment of Stakeholders

Packaging of Science and Technology Information
(ACD-STIPS)
Rodolfo P. Estigoy, Mila B. Gonzalez, Modesto L. Jose, Jett Molech G. Subaba, Jhoanna Keith B. Santiago, Pia Sarina M.
Fukasawa, Danilo T. Esteves and Reymel Dela Cruz

Status: Continuing
Impact to Industry: Creaters awareness on
postharvest and mechanization technologies
among various audiences
Target Beneficiaries: Academe, science community,
farmers, general audience, entrepreneurs,
processors
Allocated Fund: Php 3,460,518.30 (4 projects)

To each his own. Because different audiences have
different tastes and preferences, the Applied
Communication Division-Science and Technology
Information Packaging Section (ACD-STIPS) packages
varied Information, Education and Communication (IEC)
materials for specific audiences.
This is evident in the four projects implemented by the
section, to wit: (1) Creating Awareness on Postharvest
and Mechanization Through Print and Audio-visual Media,

(2) Publishing Journals and Other Technical Publications
of PHilMech, (3) Development Support Communication
for Postharvest and Mechanization, and the (4) Process
Documentation and Packaging of PHilMech Success
Stories.
To create awareness among PHilMech visitors, exhibit
viewers, policy and decision makers, the ACD-STIPS
packages publications like the PHilMech newsletter,
leaflet, and annual report under its creating awareness
project. To serve the needs of researchers and academe
in the country and worldwide, technical publications like
journal, technical bulletin, and information bulletin are
packaged. To provide support to trainers, trainees and
other extension agents, the section packages technology
manuals, flyers and instructional videos. To inspire wouldbe technology adopters, the section packages Anihan
magazine and video-documentaries ( Table 1 ).
In 2018, the section has packaged a total of 69,504 IEC
materials.

Table 1. IEC materials produced by ACD-STIPS
Section Projects

IEC Materials

1. Creating Awareness on Postharvest and
Mechanization through Print and AudioVisual Media

•
•
•
•
•

PHilMech newsletter (4 issues)
PHilMech leaflet
Infokit
Annual Report
Audio-visual prodn

2. Publishing Journals and Other Technical
Publications of PHilMech xsaxsax

• Technical Bulletin: Development of Village-Level
Rice Mill with Impeller-Huller
• Asian Journal of Postharvest and Mechanization
• Compendium of RDE Abstracts
• Info Bulletin: AFMECHRDEN
Technology Leaflets
Techno Kit with flyers
Primer
Technology manual:
Technology video

No. of cps/
prodn
20,000
5,000
1,000
1000
2
1,000
1,000
1,000
1,000

3. Development Support Communication for
Postharvest and Mechanization

•
•
•
•
•

20,000
8,000
4,000
2,000
1

4. Process Documentation and Packaging of
PHilMech Success Stories

• Anihan Magazine
• Video Documentary

1,000
1

• Coffee-Table-Book

500

Target audience
PHilMech visitors, exhibit
viewers, partners and
collaborators, policy and
deicision makers
Researchers and academe
(local and international)

Trainers, trainees, extension
workers

Would-be technology
adopters, partners and
collaborators
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Empowerment of Stakeholders

Dissemination of Science and Technology
Information (ACD-STIDS)
Rodolfo P. Estigoy, Bezt Gee S. Magararu, Isis DC. Davalos, Aldrin V. Hipolito, Jemalyne S. Aguilar, Pilar Elisa Phyllis C. Castro,
Christine V. Ang, Jessica Marie B. Laturnas, Precious Mae Gabato and Reymel Dela Cruz

Status: Continuing
Clients Served: 4,988 exhibit visitors and 221
batches of PHilMech visitors
Impact to Industry: Promotes postharvest and
mechanization technologies to various audiences.
Target Beneficiaries: Different industry
stakeholders
Allocated Fund: Php 4,903,205.95 (7 projects)

The Science and Technology Dissemination Section
(STIDS) of the ACD has continually disseminated
information on PHilMech technologies to various target
clientele.
For 2018, the section maintained its communication
support projects and services that promote postharvest
and mechanization technologies to various audiences,
from the program implementers, extension workers down
to the recipients and investors of the technologies. Its
dissemination means include participation to exhibits,
conduct of briefings and production of IEC materials.
The section participated in 30 agricultural trade fairs
and exhibits like Cacao Congress, National Vegetable
Congress, Kabisig, BAR, Agri-Link, Coffee Expo and
National Organic Agriculture Congress. Exhibits featured
enterprising technologies and ongoing researches of
PHilMech. A crowd of 4,988 exhibit visitors requested
for IEC materials and a few inquired for specific technical
assistance.

Agricultural trade fair

STIDS started to mobilize the social media and the
agency website as dissemination tools. Dissemination
efforts included 89 updates on PHilMech website and 52
answered queries on social media.
STIDS also sustained its Visitors’ Bureau to give
educational presentations and tours. Last year, it briefed
221 batches of visiting farmers, foreigners, policy makers
and students.
STIDS as well maintained its holding of books and
subscriptions to help researchers in their literature search
activities. Last year, SLS served 811 users and distributed
82,081 IEC materials.

Table 2. IEC materials produced disseminated by ACD-STIDS
Section Projects

IEC Materials

1. Communication Support for Rice
Mechanization Program

•
•
•
•

2. Public Awareness for Postharvest and
Mechanization Technologies

• Billboard
• Exhibit Materials

3. Developing Easy-to-Access IEC Materials
on Postharvest and Mechanization

• Postharvest modules
• FAQs
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Rice Mechanization Bulletin
Technology Calendar
Reference Guides/Manual
Promotional material

No. of cps/
prodn
4,000
8,000
1,850
2,000
3
48
2
8,000

Target audience
Recipients, extension workers and
implementers of the program

Investors, recipients of the
technologies
Recipients of the technologies

Empowerment of Stakeholders

Brown Rice Processing Enterprise Showcasing the PHilMech
Impeller Rice Mill Technology
Michael A. Gragasin, Jayvee P. Illustrisimo and Genaro M. Tolentino

Status: Continuing
Cooperators/Partners: 3 Cooperatives
Impact to Industry: Provides agri-business
opportunities to entrepreneurs
Target Beneficiaries: Entrepreneurs, processors,
millers
Allocated Fund: Php 905,827.08

impeller rice mill for brown rice

The shift towards wellness and healthy lifestyle of
Filipinos has changed the market’s choices for nutritional
food and beverages. One of the agricultural products
that is gaining popularity in the Philippines is brown rice.
Thus, PHilMech developed a compact impeller rice mill
for the production of brown rice that is critical in the
establishment and operation of brown rice processing
enterprise. In line with this, this project aims to develop a
business model that will serve as investment portfolio for
entrepreneurs interested to engage in establishing brown
rice processing enterprise (BRPE) using the PHilMech
developed impeller rice mill technology.
The mechanism to nurture the new brown rice enterprise
is to provide appropriate business model using the
developed impeller rice mill for the establishment and
operation of brown rice processing enterprise and assist
them, until “graduation” when they have the capacity
to “survive” in the outside competitive environment.
The business model describes the rationale of how an
organization creates, delivers, and captures value, in
economic, social, cultural or other contexts. This business
model shall serve as demonstration center for other
interested entrepreneurs to start brown rice processing
business using the PHilMech developed impeller rice mill
technologies.

Three farmer’s cooperatives were selected as project
cooperators, as follows: (1) Munoz Christian Stewards
Agriculture Cooperative, Science City of Munoz, Nueva
Ecija (Luzon); (2) RiceBIS Negros Agrarian Reform
Cooperative (RiceBISNARCO), Barangay Damsite, Murcia,
Negros Occidental Murcia, Negros Occidental (Visayas);
and, (3) Dipolog Polanco Irrigators’ Association Marketing
Cooperative (DPIAMCO), Dipolog City (Mindanao). These
farmer’s groups with keen interest in processing palay into
brown rice have signified interest and full cooperation in
the implementation of the project.
The impeller rice mill including the pre-cleaner (winnower
and de-stoner) were set-up and debugged in the field.
Business plan for RiceBisNARCO and DPIAMCO were
already prepared for the start of operation of brown rice
processing enterprise. Hands-on training, technical
assistance and regular monitoring on the performance
and operation of brown rice processing enterprise were
conducted.
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Empowerment of Stakeholders

Brown Rice Processing Enterprise Showcasing the PHilMech
Impeller Rice Mill Technology
Michael A. Gragasin, Earl Rafael P. Labitad and Genaro M. Tolentino

Status: Continuing
Cooperators/Partners: 2 cooperators
Impact to Industry: Provides agri-business
opportunities to entrepreneurs
Target Beneficiaries: Entrepreneurs, processors
Allocated Fund: Php 524,137.73

PHilMech has successfully developed a technically
feasible and financially viable compact corn mill for villagelevel operation. The corn mill technology is highly feasible
for the establishment of corn grits processing enterprise
that involves the buying of corn grains, clean and process
using the PHilMech developed corn mill technologies,
package the corn grits and sell in the market. These
corn grits products can be branded as high-quality/
graded white and yellow corn grits for human and animal
consumption, respectively.
This project aims to establish white and yellow corn
grits processing enterprises that will serve as business
model for potential investors interested in processing and
marketing corn grits using corn mill system developed
by PHilMech . The mechanism to nurture the new white
and yellow corn grits enterprises is to provide appropriate
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Corn mill with pre-cleaner

business model to be developed in this project (input)
for the establishment and development of white and
yellow corn processing enterprises and assist them
until “graduation” (process), when they are financially
stable and have the capacity to “survive” in the outside
competitive environment (output). This business model
shall serve as demonstration center (outcome) for other
interested entrepreneurs to start corn grits business
using the PHilMech developed technologies.

Empowerment of Stakeholders

Establishment and Operationalization of Agricultural
and Fisheries Mechanization and Engineering Resource
Network (AFMechERN)
Kristina Luz B. Sebastian, Louie A. Gonzales, Jennifer E. Domingo, Harvey S. Gabriel, Arvin Kenn E. delos Santos, Czarmayne
C. Padilla and Genaro M. Tolentino

Status: Continuing
Cooperators/Partners: 416 clients , 15 regional and
15 national offices
Impact to Industry: Establishes and strengthens a
nationwide network of agricultural experts
Target Beneficiaries: Agricultural and fishery
stakeholders
Allocated Fund: Php 1,849,726.31

Training Workshop

Article III, Section 10 of the Agri-Fisheries Mechanization
Law (RA 10601), specifies the establishment of the
Agri-Fisheries Mechanization and Engineering Resource
Network (AFMechERN). Specifically, the law states that
the existing agricultural machinery database of PHilMech
shall be strengthened to become the center for agrifishery mechanization and engineering resources.
Through the AFMechERN, it is envisioned that a national
center of excellence on information and data management
via integrated information systems shall established.
This network shall provide efficient and timely access
to relevant data for decision support and for various
purposes that contribute to the overall development and
modernization of the Philippine agriculture and fisheries
sectors.

machinery and equipment, (3) contributed to the drafts of
the “National Guidelines for the Registration of Agricultural
and Fisheries Machinery and Equipment” (DILG-DA JMC
No. 2018-02), (4) established a web-based Information
system for monitoring of agricultural and fisheries
mechanization and infrastructure projects, (5) provided
data connectivity and linkages among AFMech-related
agencies and offices, (6) Strengthened of IT-related
resources and facilities for AFMechERN operations, and
designed and developed initially the AFMechERN Portal.

Towards this end, PHilMech is mandated to spearhead the
establishment and operationalization of the AFMechERN,
with the following accomplishments. In 2018, it has (1)
established the AFMechERN operational structure, (2)
sought registered ownership of agricultural and fisheries
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Empowerment of Stakeholders

Management and Maintenance of PHilMech Postharvest
and Agricultural Machinery Databases
Kristina Luz B. Sebastian, Grace O. Gaoiran, Kenneth R. Calderon, Wilmar I. Esguerra, Jennifer E. Domingo, Shiela Marie B.
Dalere, Louie A. Gonzales and Genaro M. Tolentino

Status: Continuing
Cooperators/Partners: 1265 clients served
Impact to Industry: Providing agricultural-related
data to stakeholders
Target Beneficiaries: MAOs, PAHMechD, agrifishery stakeholders
Allocated Fund: Php 1,789,102.18

Training Workshop

This project maintains the databases of PHilMech.
Databases include the postharvest facilities inventory,
agricultural machines, agribusiness enterprises and other
mechanization interventions. Specifically, this project
aims to gather and encode updated data on postharvest
facilities, agricultural machinery and other mechanization
technologies; continuously develop the forms and formats
of the databases for more efficient handling; maintain
data security and enhance access protocols; respond to
internal and external clients’ requests; and conduct data
analysis.
The project has adopted the name “PHilMech Agricultural
and Fisheries Mechanization Database (PAFMechD)” to
reflect to reflect the comprehensive nature of the data
resources.
During the year, the Database Management project
assisted a total of 1,275 clients consisting of 1,265
City/Municipal Agriculture Officers (C/MAOs) and 10
PAFMechD external and internal clients. The 1,265 C/
MAOs were assisted through the provision of raw data
of agricultural facilities, machines and equipment for
updating. On the other hand, technical assistance was
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extended to 10 external and internal clients through
provision of inventory of agricultural facilities from
PAFMechD, GIS machinery/equipment maps and other
related information, as requested by clients.
The official Data Capture Form (DCF) has been developed.
This was presented to the Municipal Agricultural Officers
(MAO) in 63 provinces.
At the end of 2018, data for 50 provinces have been
updated and encoded into the system. Supplemental
data were also gathered from the National Food Authority
(NFA), specifically on NFA-registered postharvest facilities
of 58 provinces. DA-implemented projects of the 15
regions from PHilMech’s Agri-Infra Coordinating Unit
(AICU) were also included in the PAFMechD.
With the continuous updating of data, the PAFMechD
remains to be a source of relevant and timely information
as bases for investment planning, identification of
mechanization initiatives and other decision-making
processes of the stakeholders.

Empowerment of Stakeholders

Development of Selected Rice Processing Centers
into Model Agribusiness Enterprises
Bartolome S. Tesorero, Jr., Danilo M. Gamalog, Mark Benson P. Puzon and Genaro M. Tolentino

Status: Continuing
Cooperators/Partners: 4 cooperatives
Impact to Industry: Entrepreneurial development
for farmers’ cooperatives
Target Beneficiaries: RPC recipients, policy makers
Allocated Fund: Php 492,849.21

RPC Recipients

The project aimed to strengthen the capacities of selected
RPC recipients in the country to manage their resources
more effectively for them to be able to operate the
RPCs viably and sustainably. PHilMech in collaboration
with other agencies like DA-RFOs provided necessary
technical assistance and enterprise development services
to selected RPCs namely: the Piddig-Basi Multi-Purpose
Cooperative (PBMPC) in Piddig, Ilocos Norte; the Talabutab
Norte Primary Multi-Purpose Cooperative (TNPMPC) in
GM Natividad in Nueva Ecija; the First Trento Community
Multi-Purpose Cooperative (FiTCO) in Trento and AgusPinoy Producers Cooperative (APCO) in San Francisco,
both in the province of Agusan del Sur.
In 2018, these enterprises were provided with regular
coaching and mentoring on enterprise development,
a series of consultation meetings with the RPC
management teams to determine their existing practices;
scale of rice processing operation (procurement, drying
and milling) and marketing. Issues and concerns about
operating and managing their rice processing enterprises
were also gathered along with their respective audited
annual financial statements and some pertinent reports
on their rice processing and business operations.
Key informant interviews with the RPC management
team and staff, as well as farmer patrons were conducted
among the assisted RPC Enterprises to obtain a more

detailed set of information with regards to the RPC’s
management and operation, and consequently the effect
of the Rice Processing Enterprise to its customers and
their farming practices.
Two batches of learning sessions were conducted in
collaboration with the Agricultural Training Institute
(ATI). The first batch, “Learning Session on the Actual
Operation and Management of Rice Processing Enterprise
for KOICA-RPC and Selected DA-RPC Recipients” was
conducted at the PHilMech Training Hall and Talavera,
Nueva Ecija on June 17-22, 2018. Major outputs of the
participants were operations manual and action plans
of their respective RPCs and learned best practices and
necessary skills and knowledge in operating a viable
and sustainable rice processing enterprise. The second
batch of learning session, “Collaborative Learning Session
on Product Packaging and Labeling, Basic Costing and
Market Linkaging among Selected Recipients of RPC”
was conducted on August 6-10, 2018 in Quezon City.
This learning session supplemented the needs of the
cooperators to improve their product packages and label
to suit the needs of their market especially the highend markets such as supermarkets, restaurants and
pasalubong centers.
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Empowerment of Stakeholders

Empowerment of Women as Frontliners in the Establishment
of Sustainable Multi-Commodity Solar Tunnel Dryer (MCSTD)Based Enterprises in Selected Areas of the Philippines
Helen F. Martinez, PhD., Rosalie C. Feliciano and Mary Grace D. Salazar

Status: Continuing
Cooperators/Partners: 369 clients
Impact to Industry: Capacitating entrepreneurs on
postharvest and mechanization
Target Beneficiaries: MCSTD users, processors,
potential investors
Allocated Fund: Php 539,934.69

MCSTD recipients

PHilMech in collaboration with the Philippine Commission
on Women (PCW) is implementing a collaborative
project in support to the Gender Responsive Economic
Actions for the Transformation of Women (GREATWomen Project 2). The project aims to support women’s
economic empowerment in the Philippines with a focus
on facilitating the sustainability and competitiveness of
Women’s Micro Enterprises (WMEs).
In 2018, the “Learning Session on Greening the Gender
Responsive Value Chain Analysis (GGRVCA) of selected
MCSTD-based Enterprises” was conducted on July 18-19,
2018. GGRVCA is a chain of actions that an enterprise
performs in order to deliver a valuable product or service
to the market, integrating the environmental concepts and
gender concerns in processing of food products.
A total of 30 participants (27 women) coming from
Nueva Vizcaya, Isabela and Nueva Ecija with three
representatives from LGU of Sta. Maria and Palayan
City attended the activity. The seven MCSTD-based
enterprises have products already sold in the local market
but needed improvement in terms of packaging, labelling
and inclusion of natural ingredients of food, color and
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taste. The participants learned about the (1)enhancement
of flavors and/or use of natural ingredients as colorants,
(2) market segmentation, (3) improvement of labels to
attract customers and (4) zero waste management in
processing food products.
A “Learning Session on Product Processing of Agriculture
Commodities using the Multi-Commodity Solar Tunnel
Dryer (MCSTD)” was also held on September 19-20,
2018. It was attended by (1) Magkiangkang Multi-Purpose
Cooperative (MAMPC) in Bayugan, Agusan del Sur and
(2) Rural Improvement Club Entrepreneurs (RICE) in
Palayan City, Nueva Ecija together with their sponsoring
agencies namely, DARFO-CARAGA, LGU-Bayugan and
LGU-Palayan City, Nueva Ecija. The participants were
taught actual processing and drying of commodities in
partnership with MCSTD social laboratories – Kababaihang
Masigla ng Nueva Ecija (KMNE), Bakhita Herbs and Tea,
Parista Barangay Defense System MPC.

Empowerment of Stakeholders

Provision of Technical Assistance on Postharvest
Enterprise Development
Bartolome S. Tesorero Jr., Gemma O. Mallo, Danilo M. Gamalog and Genaro M. Tolentino

Status: Continuing
Cooperators/Partners: 5 cooperatives
Impact to Industry: Entrepreneurial development
Target Beneficiaries: Rice farmers’ association,
entrepreneurial cooperatives, processors
Allocated Fund: Php 228,015.19

Interview of Respondents

This is a continuing project of the Enterprise Development
Division beginning March 2011. The project aims
to provide the needed assistance to clients who
seek to start or expand an enterprise that employs
mechanization, postharvest and agro-processing
technologies. Specifically, it aims to help investors in
assessing their business, resources and capability as
decision guides for the enterprise; assist investors in
preparing a feasibility study as requirement for funding
assistance and as a general guide and decision tool in
developing the enterprise; assist investors in crafting
action plans and critical start-up plans as guides in
establishing the enterprise; assist investors in linking with
and/or accessing other support/assistance from other
government and non-government service providers;
and monitor and document the enterprise provided
with technical assistance for compilation of enterprise
development stories and models.

the establishment of a mechanical drying facility at San
Miguel, Bohol; and preparation of pre-feasibility study on
enterprise development for the production of ylang-ylang
oil for a private investor at Barangay Pasil, Kauswagan,
Misamis Oriental.
The project also attended to requests for technical
assistance of clients involved in the operation and
management of various agri-enterprises with cashew
processing and grains handling facilities.

In 2018, the project conducted business planning for
the operation and management of rice processing
centers of Bagnos Multi-Purpose Cooperative, Banna,
Ilocos Norte, Lambayan Multi-Purpose Cooperative,
Mapandan, Pangasinan and Movers Multi-Purpose
Cooperative, Natividad, Pangasinan; business planning on
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Empowerment of Stakeholders

Enhancing Entrepreneurial Capability of Postharvest and
Mechanization Adopters/Investors through the Provision of
Business Development Services Cycle 2
Danilo A. Briones, Dr. Helen F. Martinez and Renz Bernandino

Status: Continuing
Cooperators/Partners: 13 cooperators
Impact to Industry: Providing opportunities for
women micro entrepreneurs, women empowerment
Target Beneficiaries: Women entrepreneurs
Allocated Fund: Php 488,228.44

Multi-Commodity Solar Tunnel Dryer

The project aims to enhance the entrepreneurial
capabilities of new and existing adopters/investors of
PHilMech generated technologies and systems through
the provision of business development services (BDS).
in 2018, the BDS project assisted a total of 369 clients
(236 female, and 133 male) through the conduct of
technology investment briefings, on-site learning
sessions, exposure visits to successful enterprises, and
provision of technical assistance to investors, newly
identified and existing adopters/enterprises, particularly
adopters of the PHilMech popular technology the MultiCommodity Solar Tunnel Dryer (MCSTD).
The project conducted six batches of technology
investment briefings, seven batches of exposure visits
to successful MCSTD adopters and users, five batches
of on-site learning sessions, and two batches of action
planning workshops. Also, the project conducted five
batches of harmonization and consultation meetings
and provided several forms of technical assistance to
potential investors and new and existing users. These
activities were participated by local government units
(LGUs), academes, religious groups and men and women-
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led groups from Nueva Ecija, La Union, Benguet, Guimaras,
Bohol, and Zamboanga Del Sur. Lastly, the repair of the
one demo unit MCSTD of Kababaihang Masigla ng Nueva
Ecija (KMNE), PHilMech’s social laboratory facilitated
the increase of the exposure visits, thus increasing the
demand for the technology.
The project strengthens the capacities of each
technology-based enterprises specifically those who are
engaged in processing dried fish.

Empowerment of Stakeholders

Operationalization of KOICA-RPCs into Rice Processing Enterprise
for Farmers: A project for the sustainability of KOICA RPCs in the
Philippines (RiPEFarm)
Genaro M. Tolentino and Anna Margarita S. Galvez

Status: Continuing
Cooperators/Partners: 4 RPCs
Impact to Industry: Enhance farmer’s organizations
to operate and manage RPCs
Target Beneficiaries: Koica-assisted RPCs
Allocated Fund: Php 1,329,974.34

Rice Processing Complex

The KOICA-RPC project is a complete package for the
farmers aimed at addressing their problems on deficiency
of postharvest facilities, lack of working capital and
weak management. This project intends to capacitate
the farmers through their organizations to operate and
manage the RPCs.
This project was a grant project from the Government of
Korea through the Korea International Cooperation Agency
(KOICA). It aimed at increasing the income of the farmers
and rice processing capacity of the Philippines.
In 2018, the National Project Management Office
(NPMO) conducted “Training Course on the Operation
and Management of KOICA-Assisted Rice Processing
Complexes in the Philippines” on February 26-March
9, 2018. Participants were the Management Team of
RPC Bohol and Iloilo who have not undergone training
yet and the members of the Board of Directors of the
Farmers Organization of RPC Pangasinan and Davao del
Sur. Also, two training courses entitled “Learning Session
on the Actual Operation and Management of the RPC
Enterprises” (June 18 to 22, 2018) and “Collaborative
Learning Session on Product Branding, Packaging and
Labeling; Basic Costing and Market Linkaging for the
Recipients of Selected Rice Processing Enterprises”
(August 6-10, 2018) were conducted in collaboration with
Agricultural Training Institute (ATI).

Moreover, licensed Accounting System Software was
acquired and installed in Bohol and Davao RPC. This
software will ease the assessment and monitoring as well
as the report preparation of the said KOICA-RPCs.
On June 27-28, KOICA has commissioned Kyung Hee
Overseas Development and Consulting (KODAC) of Kyung
Hee University to conduct an external thematic evaluation
in one of the KOICA’s project, Bohol RPC. The purpose of
the evaluation was to learn how to improve comprehensive
performance of KOICA’s agricultural and rural development
projects, especially through the value chain development
approach.
With this continuous support, CY 2018 KOICA-RPC
Mid-Year Assessment and Planning Workshop was also
conducted on August 20-24, 2018 at Davao City. This
was to continually monitor the performance and status
of the KOICA-RPCs in the Philippines to make sure that
these KOICA-RPCs were at least sustainably operated,
managed and maintained. To do this, the Project Steering
Committee was revived through Special Order No. 1050,
Reconstitution of the Project Steering Committee and
National Project Management Office for the Enterprise
Development Support of the four DA-KOICA Modern
Integrated Rice Processing Complexes in the Philippines
and Philippines-Korea Rice Processing Complex in Aurora.

PHILMECH ANNUAL REPORT 2018

67

Empowerment of Stakeholders

Utilization and Promotion of Developed Postharvest
Technologies for Sustainable Community-Based Coffee
Processing Enterprises
Helen F. Martinez, Ivy V. Villanueva and Melissa R. Medina

Status: Completed
Cooperators/Partners: 4 cooperators
Impact to Industry: Establishes successful
Community-Based Coffee Processing Enterprise
models
Target Beneficiaries: Coffee farmers, processors
Allocated Fund: Php 1,098,673.20

Coffee Expo 2018

The Philippines consume coffee more than it produces.
To meet the demand the government imports 100,000135,000 MT of coffee in 2017, (PCBI, 2018). While
demand of coffee is high, prices of local coffee is still low.
Majority of the farmers still practice traditional method of
processing coffee resulting to poor quality coffee beans
and under-utilized coffee equipment and facilities.
To address the problem, four coffee farmer organizations:
(1) Bokod,Benguet; (2) Cabuyao, Laguna La Castellana,
(3) Negros Occidental and (4) Kalamansig, Sultan Kudarat
were coached and mentored by the project to become
successful Community-Based Coffee Processing
Enterprise models (CBCPEs). The main objective of the
project was to improve the productivity and income of
the coffee growers/processors through the utilization
of PHilMech recommended postharvest technologies/
system integrated in a coffee processing business. The
project was implemented in collaboration with the High
Value Crops Development Program DA- HVCDP of the five
participating regions (DA- RFOs CAR; 4-A; VI, XII) together
with the concerned Local Government Units of Bobok,
Cabuyao, Negros Occidental and Kalamansig and Sultan
Kudarat.
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Initial results of the study showed that the project have
influenced the postharvest practices of the farmers and
enhanced the utilization of installed coffee postharvest
and processing equipment such as: (1) selective
harvesting of coffee, (2) use of pulpers ( rubber bib or
steel) (3) drying of beans using elevated dryers or MCSTD,
(4) use of efficient hullers, (5) use of moisture meter for
measuring moisture content of beans, (6) manual sorting/
grading before selling the beans and g) bulk marketing
of coffee beans by the cooperative. The improved
postharvest practices were supported with the positive
results of the coffee cupping quality analysis which in
turn encouraged coffee farmers to adopt recommended
postharvest technologies/system.
Another major accomplishment of the project was the
conduct of the 4th Annual National Project Assessment
and Coffee Expo 2018” held last October 8-9, 2018 at the
Hotel Supreme, Baguio City. A total of 220 participants
(110 male and 110 female) from the five coffee producing
regions in the country joined the 2018 Coffee Expo.

Empowerment of Stakeholders

Operationalization of KOICA-RPCs into Rice Processing Enterprise
for Farmers: A project for the sustainability of KOICA RPCs in the
Philippines (RiPEFarm)
Helen R. Calica, Roderic O. Verena, Emelie C. Ablaza and Princess M. Mercado

For 2018, two inventions, three utility models, and
one industrial design applications were submitted at
the Intellectual Property Office of the Philippines; six
copyright applications were deposited/registered at the
National Library; one utility model and two industrial
design applications were registered (Table 3 and 4).

Status: Continuing
Impact to Industry: Intellectual property rights
protection
Target Beneficiaries: PHilMech Researchers
Allocated Fund: Php 425,432.40

In support to the agency’s manpower development
program, an In-house Training-Workshop on Intellectual
Property Policy Drafting and Technology Transfer was

conducted at PHilMech on May 8-10, 2018. The training
aimed to establish a responsive IP Policy Guideline and a
workable Techno Transfer Protocol at PHilMech.

Table 3. List of Submitted Intellectual Property (IP) Applications for the Year 2018
IP Applications

Title

Application/ Registration Number

Invention

Mechanical Cacao Pod Splitter

1-2018-000087

Invention

Mobile Corn Mill

1-2018-000371

Utility Model

Hygienic Fermentation Equipment

2-2018-000219

Utility Model

Cacao Waste Fuel Briquette and Briquetting Process

2-2018-000218

Utility Model

Process of Producing Cacao Wine and the Product Derived
Therefrom

2-2018-001334

Adlay Centrifugal Huller

3-2018-000479

Industrial Design
Copyright

Field Testing of Grain Probe Moisture Meter (Tech. Bull. Vol. 6
No. 2)

B2018-09

Copyright

Flat Bed Dryer Rice Drying Simulation Software

N2018-33

Copyright

Multi-Commodity Solar Tunnel Dryer Operator’s Manual

A2018-1014

Copyright

Agricultural Tramline System An Operator’s Manual

A2018-1905

Copyright

Postharvest handling Practices of Cardava Banana Leaflet

O2018-3997

Copyright

Pharmaceutical Grade Pectin from mango Peels Techno.
Brochure

O2018-4002

Table 4. List of Registered IP Applications for the Year 2018
IP Applications

Filed

Title

Registration Number

Utility Model

2017

Batch Type Briquettor

2-2017-000924

Industrial Design

2017

Grain Probe Moisture Meter

3-2017-000754

Industrial Design

2018

Adlay Centrifugal Huller

3-2018-000479
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Empowerment of Stakeholders

PHilMech Industrial Promotion (PIP)
Helen R. Calica, Roderic O. Verena and Emelie C. Ablaza

In 2018, six manufacturer’s fora were conducted
nationwide and 15 local manufacturers signified
their interest to fabricate PHilMech commercialized
technologies (Table 5). Manufacturer who has satisfied
all requirements for the License to Manufacture, technical
plans and drawings were issued together with a signed
Affidavit of Undertaking to proceed to prototype
fabrication. Furthermore, four performance testing and
evaluation were conducted in accordance with Philippine
Agricultural Engineering Standard-Methods of Test. There
were eight License to Manufacture PHilMech Technologies
issued (Table 6).

Status: Continuing
Cooperators/Partners: 191 attendees, 6
manufacturers
Impact to Industry: Licensing to fabricate
PHilMech commercialized technologies
Target Beneficiaries: Local machinery
manufacturers
Allocated Fund: Php 1,109,887.67

Table 5. List of Submitted Intellectual Property (IP) Applications for the Year 2018
Location

Date

Number of Participants

Butuan City, Agusan del Norte

March 7, 2018

22

Lipa City, Batangas

April 26, 2018

21

Banga, Aklan

May 30, 2018

30

Dipolog City, Zamboanga del Norte

June 27, 2018

46

Oroquieta City, Misamis Occidental

August 14, 2018

51

Benguet State University, Baguio City

September 27, 2018

21

Company

Technology/ies

Date

Mariñas Technologies, Inc.

Compact Corn Mill

April 24, 2018

ACT Machineries and Metalcraft Corp.

Impeller Mill for Brown Rice
Compact Corn Mill

May 22, 2018
August 13, 2018

Machinesystems Corp.

Impeller Mill for Brown Rice

May 22, 2018

Sohrab Garcia Photography and Enterprises

Multi-Commodity Solar Tunnel Dryer

November 12, 2018

Diordan Construction

Cassava Digger
Manual Coffee Pulper

November 12, 2018
November 12, 2018

N.S.B. Engineering Design and Fabrication

Multi-Commodity Solar Tunnel Dryer

November 12, 2018

Table 6. List of Registered IP Applications for the Year 2018

70

PHILMECH ANNUAL REPORT 2018

Empowerment of Stakeholders

Technology Forum and Demonstration of PHilMech
Generated Technologies
Helen R. Calica, Roderic O. Verena and Emelie C. Ablaza

For 2018, twelve batches of technology demonstration
were conducted nationwide. A total of 470 participants
attended the activities from the Local Government Units
LGUs, DA-Regional Field Offices, Local Agri-Machinery
Manufacturers, State Universities Colleges, Farmer
Leaders and other stakeholders. Among the PHilMech
technologies demonstrated were the Compact Corn
Mill, Cassava Digger, Coffee Depulper, Coffee Rubber
Roll Huller, Impeller Mill for Brown Rice, 10 Row Onion
Mechanical Seeder (10-ROMS), Pneumatic Corn Planter,
Shega Moisture meter, Cashew nut Sheller and Cashew
nut Oven Dryer. During the conduct of technology
demonstration, technical briefing or orientation on the
technology specification, design, features, benefits,

Status: Continuing
Cooperators/Partners: 460 trainees
Impact to Industry: Provides training to farmers and
stakeholders through technology demonstration
Target Beneficiaries: LGUs, DA-RFOs SUCs, Farmer
leaders, local agri-machinery manufacturers
Allocated Fund: Php 1,176,338.65

financial analysis, and application were presented followed
by the actual machine operation, maintenance and basic
trouble shooting (Table 7).

Table 7. List of conducted technology demonstration in 2018
Place Conducted

Date Conducted

No. of
Participants

Technology Demonstrated

PHilMech, Science City of
Muñoz, Nueva Ecija

January 11, 2018

25

Compact Corn Mill, Pneumatic Corn Planter, Cassava Digger and
10-ROMS

Benguet State University

February 21, 2018

37

Coffee Depulper

DA-STIARC, Lipa City,
Batangas

April 26, 2018

30

Cassava Digger, Pneumatic Corn Planter, Coffee Rubber Roll
Huller, 10-ROMS
Compact Corn Mill, Cassava Digger, Coffee Rubber Roll Huller,
Coffee Depulper, Soybean (Sorter, Cleaner and Grader),
Pneumatic Corn Planter, 10-ROMS, Cashew Nut Sheller and
Cashew nut Oven Dryer

PHilMech, Science City of
Muñoz, Nueva Ecija

June 7, 2018

28

Dipolog City, Zamboanga del Norte

June 28, 2018

49

PHilMech, Science City of
Muñoz, Nueva Ecija

July 5, 2018

26

DA-WESVIARC, Jaro, Iloilo

July 26, 2018

57

10-ROMS

Bacong, Negros Oriental

August 31, 2018

57

Compact Corn Mill and Cassava Digger

Impeller Mill for Brown Rice and Shega Moisture Meter
Compact Corn Mill, Cassava Digger, Coffee Rubber Roll Huller,
Coffee Depulper, Soybean (Sorter, Cleaner and Grader),
Pneumatic Corn Planter, 10-ROMS, Cashew nut Sheller and
Cashew nut Oven Dryer

PHilMech, Science City of
Muñoz, Nueva Ecija

September 13, 2018

20

Compact Corn Mill, Cassava Digger, Coffee Rubber Roll Huller,
Coffee Depulper, Soybean (Sorter, Cleaner and Grader),
Pneumatic Corn Planter, 10-ROMS, Cashew nut Sheller and
Cashew nut Oven Dryer

PSTC-Ifugao, Lamut, Ifugao

September 27, 2018

48

Compact Corn Mill and Impeller Mill for Brown Rice

November 8, 2018

32

Impeller Mill for Brown Rice, Compact Corn Mill, Cassava Digger,
Coffee Rubber Roll Huller, Coffee Depulper, Soybean (Sorter,
Cleaner and Grader), Pneumatic Corn Planter, 10-ROMS, Cashew
nut Sheller and Cashew nut Oven Dryer

DA-RFO V, Pili, Camarines Sur December 6, 2018

61

Compact Corn Mill, Impeller Mill for Brown Rice, Coffee Depulper
and Cassava Digger

PHilMech, Science City of
Muñoz, Nueva Ecija
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Empowerment of Stakeholders

Technical Support to Industry Manpower Development
Helen R. Calica, Joel V. Dator, Remelie M. Hermoso, Ana Marin C. Miranda, Sherlie B. Banglig,
Mario V. Pascua, Roland F. Ruiz and Merjelyn J. Bondoc

Under this project, the section has conducted 14 batches
of training courses, writeshop/faculty meeting, symposia
and other related activities. Also, the section continued
its partnership with the different agencies by providing
technical assistance through provision of resource
speakers, training designs, Training management and other
related training matters. About 21 assistance were given
to the different agencies. Lastly, PHilMech was accredited
by TESDA as Accredited Assessment Center for Rice
Machinery Operation last April 16, 2018. There were 21
PHilMech staff accredited as trainors and assessors.

Status: Continuing
Cooperators/Partners: 617 trainees, 2 assesors and
13 trainors
Impact to Industry: Empowers industry
stakeholders
Target Beneficiaries: LGUs, DA-RFOs SUCs, Farmer
leaders
Allocated Fund: Php 2,776,852.34 (5 projects)

Table 8. List of conducted training courses in 2018
Date Conducted

No. of
Participants

Place

Jan 31, 2018

20

PHilMech

Jan 24 -25 Feb 7-9
Mar 26 – April 8, 2018

30
15

PHilMech
PHilMech

Writeshop for the development of training module for skills training
on the operation, repair and maintenance of MCSTD

Sept. 6

10

PHilMech

Tekno Talakayan

May 22

293

PHilMech

Technical Conference on the Agricultural Mechanization and
Postharvest

Mar. 13-15, 2018

70

Cagayan de Oro City

Technical Conference on the Agricultural Mechanization and
Postharvest

Sept. 11-14

33

PHilMech

Training Course Conducted
Writeshop for Technical Conference
Microteaching on Rice Postharvest and Mechanization
Training for Trainers Methodology

Agricultural Machinery Operation NC II

Sept. 5-7

28

PHilMech

Assessment Meeting for the trained participants on the Training
Course on Mechanization and Postharvest Technologies for
Soybean

May 30-31

21

Ilagan Isabela

Assessment Meeting for the participants on the Technical
Conference on the Agricultural Mechanization and Postharvest

Mar 14-15

16

Cagayan de Oro

Assessment Meeting for the trained participants on the
Specialized training course on the Mechanization of Rice Crop
Establishment

June 20-12

20

Ormoc, Leyte

Assessment meeting for the trained participants on Training on the
repair, operation, and maintenance of Small farm engine NC II

Aug. 15-16

30

Davao City

Assessment meeting for the trained participants on Training on the
repair, operation, and maintenance of Small farm engine NC II

Sept. 25-26

14

Baguio City

Assessment meeting for the trained participants on Training on the
repair, operation, and maintenance of Small farm engine NC II

Oct. 30

17

PHilMech
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Empowerment of Stakeholders

Enhancing the Technical Capability of the Industry
Stakeholders on Mechanization and Postharvest Technologies
(Rice, Corn & Cassava, HVCs)
Helen R. Calica, Joel V. Dator, Remelie M. Hermoso, Ana Marin C. Miranda, Sherlie B. Banglig,
Mario V. Pascua, Roland F. Ruiz and Merjelyn J. Bondoc

The Training Section implemented various training courses
on Mechanization and Postharvest Technologies for Rice,
Corn & Cassava and High Value Commodity (coffee, cacao,
soybean and onion), with a total of 368 participants from
different agencies. For Rice Mechanization, 5 batches
were conducted. 3 batches for corn and cassava were
conducted. For High Value Crops, 4 batches of training
courses were completed.

Status: Continuing
Cooperators/Partners: 368 participants
Impact to Industry: Enhances technical capability
of industry stakeholders
Target Beneficiaries: Rice, Corn and HVC farmers
Allocated Fund: Php 3,364,628.09

Table 9. List of conducted capability training in Rice, 2018.
Date Conducted

No. of
Participants

Place

Training on the Repair and Maintenance of Small Farm Engines/
Motorcycle NC II

Mar. 12-19
April 16-23

31
21

PHilMech
PHilMech

Resource Person Development Course on the Mechanization on
Rice Crop Establishment

June 25-29

21

Tagbiliran City, Bohol

Training Course on Rice Farm Mechanization

July 26-31

31

PHilMech/ Bulacan

Training Course on the Operation and Maintenance of Selected
Agricultural Machineries on Rice Mechanization and Postharvest

Sept. 17-21

40

Dipolog City

Date Conducted

No. of
Participants

Place

Skills Training Course on the Performance Testing and Evaluation
of PHilMech Corn and Cassava Technologies

April 3-5
Aug. 28-31

25
30

PHilMech
Dumaguete City

Resource Person Development Course on Mechanization and
Postharvest Technologies for Corn and Cassava

Sept. 27-28

21

PHilMech

Date Conducted

No. of
Participants

Place

Training Course on Mechanization and Postharvest Technologies
for Cacao

Mar. 6-8

48

Butuan City

Technical Symposium on Mechanized Planting Operation of Bulb
Onion

July 26

58

Iloilo City

Resource Person Development Course on Mechanization and
Postharvest Technologies for Coffee

June 19-22

26

Baguio City

Training on Mechanized Planting Operation and Crop Management
of Bulb Onion

Nov. 27-28

16

PHilMech

Project/Activities

Table 10. List of conducted capability training in Corn and Cassava, 2018.
Project/Activities

Table 11. List of conducted capability training in HVCs, 2018.
Project/Activities
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Gender and Development Program
Miriam A. Acda and Brenda H. Francisco

Status: Continuing
Cooperators/Partners: 23 staff
Impact to Industry: Raise awareness in gender
concerns and incorporate it in different research
activities
Target Beneficiaries: PHilMech Employees
Allocated Fund: Php 479,687.29

PHilMech GAD focal persosns

The Gender and Development (GAD) team of PHilMech
held a three day training-workshop last November 7-9,
2018. The training aimed to heighten awareness on
gender concerns and to deepen knowledge on how to
incorporate gender in research activities.
Dr. Helen F. Dayo, the GAD expert, discussed magna
carta of women to familiarize members of the PHilMech
GAD Focal Point System. She also discussed step by
step Gender Analytical Tools using Harvard Analytical
Framework to integrate gender responsive/sensitivity
projects and programs. through data collection using
survey questionnaire considering the elements (activity
profile, access and control profile, analysis of influencing
factors, project cycle analysis) to identify the gender
issues for the development and implementation of
project design/process. At the end of the discussion the
participants were grouped into three for the workshop
exercise activities.
During the Training Workshop on Tool Gender Analysis and
Application, GAD speaker discussed and presented the
features of HGDG (Harmonized Gender and Development
Guidleines to deepen the knowledge of participants
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and HGDG application to accomplish GAD mainstream
in project. Each team evaluated their project proposal
documents using Gender analysis question using GAD
checklist. All elements/requirements evaluated in project
documents are presented with corresponding genderresponsive design.
The speaker also discussed GMEF (Gender Mainstreaming
Evaluation Framework) concept. It is a tool to measure
the extent of the gender mainstreaming efforts of
organizations, both national government agencies (NGAs)
and local government units (LGUs). It is also meant to
assist the Gender and Development Focal Point System
(GFPS) members and project implementers in measuring
gains and successes, as well as pinpoint areas for
improvement in the way they mainstream the progress of
activities.

Empowerment of Stakeholders

Information and Communication Technology Program
Normita A. Pasalo, Billy T. Belonio, Jonathan Alex B. Lagmay, Kristina Luz S. Sebastian, Edgardo S. Ligisan, Louie Gonzales,
Grace Gaoiran, Argel R. De Vera, Joshue Miguel, Marvin Palapuz, Al Brian S. Martin, Jason Carbonel, Harvey V. Gabriel, Sean
Eric Samson, Shiela Marie Dalere, Czarmayne Padilla, Wilmar Esguerra, Khayla Eleria, Gladyz Delizo and Kenneth Calderon

The ICTS holds an important role in supporting PHilMech
on its daily operations. From developing and enhancing
various information systems, both web-based and
computer-based information systems, up to providing
numerous information technology network, equipment,
units, and facilities that enhance the employees’ work
experience.
Information System Development & Enhancement and
Software updates
Daily Time Record Information System was upgraded
from manually uploading the records to now real-time
computing that shows the real time data as soon as the
employees have logged their records in the biometrics.
Also, the Training Management Information System was
established mainly for the use of the Training Management
and Technology Division.Additional, due to the continuous
effort to upgrade the information systems to make it more
efficient and reliable, majority of it is already a web-based
information system or online information system, and
in order to support those, ICTS has level up PHilMech’s
internet connections from 6 megabits per second (Mbps)
to 30 Mbps for PLDT internet connection, and from 4
Mbps to 15 Mbps for globe internet connection.
Information Technology Hardware Upgrades
For the year 2018, ICTS has expanded its IT network for
the newly built buildings, namely BPED building and TMDC
building, which caters the IT needs of the employees such
as internet connection, PABX system, LAN connection,
and technical assistance for resetting computers, printers,
telephone lines, and other IT equipment.
Moreover, to further support the growing number of
information systems, ICTS purchased a new hardware,
which is HP Proliant DL380 GEN10 with 250 GB memory,
800 GB SSD for operating system, and 60 TB SAS
hardisk storage for information system and MS SQL 2017
database on top of Windows Server 2019. This action
shall allow every user to efficiently and effectively utilize
the full capacity of each and every information systems.
Additionally, another PABX was also established in order
to accommodate additional phone lines of Research and
Development (R&D).

PHilMech local area network facility

AFMechERN Information System Enhancements
Agricultural and Fisheries Mechanization and Engineering
Resource Network (AFMechERN) has also upgraded their
validation procedures to further secure the reliability
and credibility of data in the database system for both
Regional Agricultural and Fisheries Mechanization
Database Information System (RAFMechDIS), and
Registration of Agricultural and Fisheries machinery
and Equipment System (RAFMES). Also, users of the
AFMechERN systems can now communicate with each
other within the system regarding the validity of data
which is more convenient for the users.
Further, in order to avoid the duplication of users, RAFMES
was upgraded in order to allow the users or LGUs to
search the names of the registered users. Another
upgrade of the system allows the owner of machinery
to upload their proof of ownership, either picture or
document.
AFMechRDEN Database and Information System (DIS)
Activities
Several activities were conducted in 2018 for the
establishment and operationalization of the AFMechRDEN
and DIS such as Hands-on Training and Encoding of the
DIS for Higher Education Institutes (HEIs) for North Luzon
cluster, South Luzon cluster, and Visayas cluster. Further,
same activity was also conducted for Regional Field Office
of Mindanao cluster.
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Financial Report
Johnson N. Dela Cruz, Remedios S. Ortiz, Ma. Teresa T. Diño, Mildred R. Dizo, Arlena A. Tuates, Jennifer C. Ballado, Gretzen M.
Miguel, Juniefer M. Mabanto, Yvette Christine D. Ticsay, Maica Jane C. Garcia, Jasper Mae M. Orola, Joan Loraine M. Santos,
Janie L. Reyes and June Christian A. Lamson

PHilMech has proven its efficiency with regard to its
financial performance when it comes to utilization of
budget for the last three years as it was able to attain
a 98.08% average utilization rate. This rate is indicative
of being able to fully support the agency’s mandate – to
generate, extend and commercialize appropriate and
problem-oriented agriculture and fishery postharvest
and mechanization technologies. Given the innovations,
the manpower and the finances, PHilMech was able to
perform remarkably and keep up with its various programs,
projects and activities.
Figure 1 shows the agency’s budget utilization rate for the
last three years. This results from dividing the agency’s
total obligations incurred over the total budget/allotment
for the year.

Figure 1. Budget Utilization Rate from 2016-2018

Although 2017 rate increased by 4% compared to 2016,
PHilMech was still able to sustain a high utilization rate
in 2018. The almost hundred percent utilization in 2017
is due to adoption of one-year validity of appropriation
as a released guideline by Department of Budget and
Management (DBM) in 2017. However, despite the
guideline set by DBM, PHilMech was able to catch-up with
its performance particularly to its utilization.
Linking with the agency’s utilization, PHilMech was able to
achieve a high average despite its increasing budget from
2016-2018. As a matter of fact, the total budget for 2018
is P352.205 Million compared to the total budget in 2016
amounting to P258.634 Million with an almost hundred
million difference from the last three years. Year by year,
the agency was able to receive millions of budget for the
implementation of its programs, projects and activities.
The increasing budget trend of PHilMech was shown in
Figure 2.
Out of its 2018 total budget amounting to P 352.205
Million, obligations incurred for the year totaled to P
349.077 Million which was 99.11% of the available
allotment as also shown in figure 1. The said total budget
was entirely allotted to cover the implementation of the
agency’s current year’s operations.
On the other side, utilization rate as per agency’s
disbursement or the agency’s performance when it comes
to payment or settlement of government obligations,
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Figure 2. Total Budget of PHilMech from 2016-2018

Figure 3. Utilization Rate as per Agency’s Disbursement from 2016-2018

Empowerment of Stakeholders

Figure 4. Distribution of 2018 budget by allotment class

Figure 6. Distribution of 2018 Budget by PPAs

Figure 5. Allocation of Capital Outlay from 2014-2018
Figure 7. Total Budget per MFO from 2016-2018 (in millions)

PHilMech was able to attain a substantial rate of 94.13%
in 2018. This is computed by dividing total payment over
total obligations incurred for the year. Compared to the
last two years as shown in figure 3, the agency was able
to show a notable increase in disbursement in 2018.
Breaking down the 2018 budget with regard to its
distribution by allotment class - Personal Services,
Maintenance and Other Operating Expenses, Capital
Outlays and Financial Expenses, major portion was
allocated to MOOE which mostly covers the agency’s
funding for operations, activities and necessities. Figure
3 illustrates the distribution of 2018 budget by allotment
class.
With 7 million difference compared to MOOE, P125 million
was allocated to Capital Outlay Funds. Based on allocation
of funds since 2016, PHilMech was able to receive more
funds allocated to capital outlay for the last three years.
With this increasing trend, PHilMech was able to spend
more in 2018 for the infrastructures and acquisition of
various machineries and equipment particularly technical
and scientific equipment for research and development,
information and communication equipment and software.
In fact, 8 million out of 125 million capital outlay funds
were even reclassified from MOOE to accommodate the

additional need for technical and scientific equipment for
the agency’s Learning Sites. Figure 5 shows the trend of
allocation of Capital Outlay Funds for the last three years.
Granted with more than a hundred million of funds for
capital outlay in 2018, PHilMech was able to support
the growing needs of various projects in the Extension,
Support, Education & Training Services (ESETS) and in the
Development of Agricultural Mechanization & Postharvest
Technologies (Research and Development). To fulfill its
mandate, the 2018 total budget of P352.205million
was distributed by Programs/Project/Activities with the
highest percentage equivalent to 46% which is allocated
to Research and Development.
Figure 6 shows the distribution of 2018 budget which
covers the operational requirements of the Program/
Project/Activities (PPAs) of the agency.
Classifying the four distribution of budget by PPA’s,
Formulation & Monitoring of Policies, Plans & Programs,
ESETS and Research and Development were clustered
as Major Final Output (MFO) 1 for Technical and Support
Services. MFO 1 contributes to the operations of the
agency in order to serve its purpose. Figure 6 shows the
comparative budget for MFO 1 from 2016-2018.

PHILMECH ANNUAL REPORT 2018

77

About PHilMech
The Philippine Center for Postharvest Development and
Mechanization (PHilMech) was formerly known as the
National Postharvest Institute for Research and Extension
(NAPHIRE).
It was created on May 24, 1978 through Presidential Decree
1380 to spearhead the development of the country’s
postharvest industry. NAPHIRE was then a subsidiary of
the National Grains Authority (NGA), now the National Food
Authority.
In 1986, the agency moved to its new home at the Central
Luzon State University compound in Muñoz, Nueva Ecija.
From a government corporation, NAPHIRE was transformed
into a regular agency through Executive Order 494 in 1992.
It was renamed as the Bureau of Postharvest Research and
Extension (BPRE).
Pursuant to Executive Order 366 or the government’s
rationalization program, BPRE became the Philippine Center
for Postharvest Development and Mechanization (PHilMech)
in 2010.
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