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TRANSFORMING THE FUTURE
OF AGRICULTURE

AMIDST THE PANDEMIC



v

The COVID-19 pandemic has affected projects and activities of the Philippine 

Center for Postharvest Development and Mechanization (PHilMech).  Travel  

and social gathering constraints brought about by the lockdowns have 

hampered the conduct of face-to-face interviews, surveys, field research,  training and 

other extension-related activities.

In order to cope with the challenges brought by the pandemic, PHilMech has adopted 

the use of different online platforms. In 2020, zoom meetings have been common 

activities among PHilMech staff and partners. Facebook livestreaming has replaced 

the conduct of the annual celebration of Postharvest Loss Prevention Week and other 

major PHilMech activities.  Webinars have substituted  face-to-face training courses as 

well as the in-house training courses.

PHilMech has also developed nine action research projects to address food availability 

and access, and poverty issues in the country. As a result, target beneficiaries can 

now better cope with the pandemic through PHilMech interventions like appropriate 

technologies and systems.

This annual report shows the 2020 accomplishments of PHilMech in 

Research and Development (R & D), Extension Support, 

Education and Training Services (ESETS), and Support 

Clusters. It showed that despite the pandemic,  

PHilMech can beat the odds and deliver its 

major final outputs in service to Filipino 

farmers and other stakeholders in the 

agricultural industry.
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DBEATING THE ODDS!

Baldwin G. Jallorina, PhD.
Director IV



6



1

E
X

E
C

U
T

IV
E

 S
U

M
M

A
R

Y



22



3 3



44



5 5



66



7 7



8



9

20
20

P
R

O
JE

C
T

 R
E

P
O

R
T

S





Efficient Drying and Dehydration

PHilMechAnnual Report 2020 11

Banana (Cavendish var.) Powder Derived 
from Vacuum-Microwave Drying Method

Ofero A. Caparino, PhD., Ed Marie M. Cornejo and Lorena N. Miranda

Dried Cavendish banana slices together 
with Cavendish banana powder

The study focused on the production of banana powder (Cavendish var.) using 
vacuum-microwave drying (VMD) method. The banana powder was produced 
in a very short drying duration using the VMD (0.5 hr), compared to hot-air-
drying (7 hr), which translates to a substantial reduction in energy cost.

HIGHLIGHTS

Status: On-going

Impact to Industry: Processing of Cavendish banana into powder using vacuum microwave 
drying method will address the problems  associated with the handling, storage and transport 
of fresh banana. 

Target Beneficiaries: Banana growers/farmers and processors
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T the Cavendish-type-cultivar comprised 
around 48% of the production volume 
of bananas in the country or 4.2 million 

metric tons. This Cavendish banana is a very 
popular fruit due to its high nutritive value.  It 
is rich source of carbohydrates and vitamins 
particularly vitamin B, potassium, phosphorus, 
calcium and magnesium. 

However, Cavendish is highly perishable 
because of its high moisture (72-80 % wb). It 
may deteriorate in a short period of time if 
improperly handled, resulting to quality loss. 
Aside from the large postharvest losses, the 
raw banana fruits may serve as potential carrier 
of pathogenic microorganisms that may cause 
human disease in the countries of destination. 
One solution is to convert the banana into 
powder form to increase their shelf life and 
decrease the problems associated with handling, 
storage and transportation.
 
The Cavendish banana powder was produced 
using vacuum microwave drying- a novel drying 
technique that gained popularity in the food 
industry as an alternative to improve the quality 
of dried food products. Cavendish banana at 
maturity age of 13-weeks ripened to a pre-

determined total soluble solids, peeled, sliced or 
shredded, spread thinly in a drying tray,  dried 
using vacuum microwave dryer, and pulverized 
to produce the banana powder. Hot-air drying
of banana was performed for comparison with 
the vacuum drying method.
 
Results showed that the drying duration to 
reduce the moisture content of fresh sliced 
and shredded banana to a safe water activity 
level (≤ 0.3) is 30 min using vacuum-microwave 
drying, while significantly longer drying duration 
when using the hot-air drying of sliced (2 hr) 
and shredded banana (2.5 hr). The established 
optimum vacuum microwave drying conditions 
for the production of Cavendish banana powder 
are 5mm slice thickness, 60 ˚C temperature, 
and 6kW microwave power. These settings 
produced banana powder with 52.48 mg/100g 
carotenoids, 60.82% DPPH antioxidant activity 
(200µg/ml), and 0.110 optical density (@420nm) 
at a drying time of 30 min. Energy consumption 
was 2.92 kW/kg of fresh banana. The carotenoid 
retention for vacuum microwave drying method 
is significantly higher compared to the hot air 
drying method. The predicted shelf life for the 
produced banana powder packed in laminated 
aluminum pouch and flushed with nitrogen gas 
is 3.2 years.

Sample products from vacuum-microwave drying and hot air drying
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Production of Moringa (Moringa oleifera) Powder 
Using Multi-commodity Solar Tunnel Dryer (MCSTD)

Ofero A. Caparino, PhD., Christian Rod C. de Vera, Ma. Cristina B. Gragasin, PhD.

Preliminary drying experiment using 
the Hygienic and Collapsible MCSTD

The project team conducted orientation seminar on food safety; completed 
the microbial analyses of commercial moringa powder; fabricated and 
installed one (1) unit HC-MCSTD; and continued the development of 
dehydration protocols for the production of high quality, safe and shelf-
stable moringa powder. 

HIGHLIGHTS

Status: On-going

Impact to Industry: Generate jobs in the rural community and increase income of Moringa 
growers and processors as a result of producing high quality, safe and shelf-stable Moringa 
powder. 

Target Beneficiaries: Moringa growers/farmers and processors
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Funded by the Asian Food & Agricultural 
Cooperation Initiative (AFACI), South Korea, 
this project aims to increase the income of 

farmers in the villages through the production 
of high quality, safe and shelf-stable Moringa 
powder using a Multi-Commodity Solar Tunnel 
Dryer (MCSTD).

During the year in review, the project has 
focused on the finalization and MOA signing 
between PHilMech and project cooperators, 
orientation seminar on food safety, completion 
of microbial analyses of commercial moringa 
powder, fabrication and installation of MCSTD, 
and continued development of dehydration 
protocols for moringa powder. 

Three (3) cooperators had signed a MOA 
with PHilMech, namely: Multicom Producers 
Cooperative in San Jose, Nueva Ecija; Womens 
of Malungay Network Incorporation (WMNI) in 
Sariaya, Quezon; and Samahan ng Magsasaka 
sa Mataas na Lupa (SAMALUP) in Pantabangan, 
Nueva Ecija. 

Based on the MOA, PHilMech shall provide 
technical expertise in processing of Moringa 
powder, moringa seedlings for transplanting, 
assistance in sourcing out and/or lending of 
Multi-commodity Solar Tunnel Dryer (MCSTD), 
laboratory and analytical services, training on 
the operation and maintenance of the dryer.

On the other hand, the cooperators shall provide 
counterpart resources such as processing area, 
moringa leaves samples for drying experiments, 
cost of electricity, labor and other logistics 
during the project implementation, maintenance 
and troubleshooting of the drying facility.

Ten (10) officers and members from the 
cooperators attended the orientation seminar 
on food safety. They learned the importance and 
basic parameters on Good Agricultural Practices 
(GAP), Good Manufacturing Practices (GMP) and 
Hazard Analysis Critical Control Point (HACCP) 
in producing good quality, safe and shelf-stable 
moringa powder.
 
The analysis for E-coli and Salmonella and 
Staphylococcus aureus of some moringa powder 
samples collected from different stores were 
completed in 2020.

The existing PHilMech MCSTD design 
was modified to be collapsible for ease of 
dismantling and keeping during bad weather. 
Likewise, the inclusion of pressurized water 
sprayer will facilitate cleaning and washing 
of the dryer. The dryer was fabricated using 
stainless steel materials to make the drying 
process of moringa leaves hygienic. 

The UM application of the new concept design 
named “Hygienic and Collapsible Multi-Crop 
Solar Tunnel Dryer (HC-MCSTD) is on-going. 
The development of dehydration protocols for 
moringa powder using the HC-MCSTD is on-
going as well. 

Women of Malungay Network Incorporation 
(WMNI) located in Quezon Province
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Raymund Joseph P. Macaranas, Gigi B. Calica, Ph.D., Romualdo C. Martinez, Ph.D.,
 Sergie R. Trinidad, Roxan C. Alcantara

Establishment of Rubber Crepe Primary Processing 
System for Farmers of Kidapawan City,

North Cotabato

The establishment of Rubber Crepe Primary Processing System for farmers in 
Kidapawan City enabled rubber farming community in Sinagao, Kidapawan 
City to produce crepe product and market access by adopting existing 
technologies complemented by the PHilMech rubber milling machine.

HIGHLIGHTS

Status: On-going

Impact to Industry: The production of 
rubber-crepe will enable farmer cooperatives 
the competitive edge since rubber-crepes 
command a higher price and thus can 
increase their income. 

Target Beneficiaries: Rubber production 
farmers of Kidapawan City, North Cotabato

Drying the rubber crepes by hanging method

The most common product of the rubber 
farmers in the community are in the form 
of cup lumps which command low price 

in the market. With the PHilMech developed 
rubber-milling machine, crepe processing was 
introduced to the community requiring rubber 
latex as raw materials.

The project team conducted intensive awareness 
campaigns through briefings/training courses on 
the latex production to postproduction as well 
as the machine’s operation and maintenance. 

Pilot testing activities on the rubber crepe 
processing system started on the last quarter 
of 2020. Rubber crepe produced was classified 
as good quality and were marketed within the 
province.

Direct market linkage of the cooperative to large 
miller-traders was under negotiation to allow 
market access and higher price for their product.
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Ofero A. Caparino, PhD. ,Aileen R. Ligisan, Aileen G. Carriedo, Andres M. Tuates Jr. Baldwin G. Jallorina, Ph.D.

Improvement and Optimization of the 
KIPA-PHilMech Designed Oil Extractor 

for Citronella and Lemon Grass

A new condenser design retrofitted to the existing KIPA-PHilMech oil 
extractor has produced better oil yield and high quality oil citronella and 
lemongrass oil.

HIGHLIGHTS

Status: On-going

Impact to Industry: The improvement of the 
existing KIPA-PHilMech oil extractor can help 
empower the small farmers and processors 
engage in the production and processing of 
citronella and lemon grass essential oil.

Target Beneficiaries: Lemon grass and cit-
ronella farmers and processors

Prototype of KIPA-PHilMech Essential Oil Extractor

In 2014, PHilMech in collaboration with Korean 
Invention Promotion Association (KIPA) has 
developed a village-type essential oil extractor 

(Prototype 1) for extraction of essential oil from 
Ylang-Ylang flowers. Test result showed that the 
condenser of the machine needs improvement 
to obtain better oil yield. This project is being 
implemented to improve and optimize the 
performance of the Prototype 1 oil extractor. A 
vertical shell and tube condenser was developed 
and retrofitted to the existing oil extractor unit.  

Results of experiment showed that applying the 
optimum extraction conditions for citronella at 
25 g/cm3 loading density, 14 L/min water flow 
rate at 1.7 hours extraction time has resulted 
to a verified oil yield of 39.40 + 0.72 mL, while 

optimum extraction conditions for lemongrass 
at 64 g/cm3 loading density, 25 L/min water flow 
rate and 1 hour extraction time has resulted to oil 
yield of 15.00 + 0.25 mL. Drying of fresh samples 
by applying air-drying, sun-drying or hot-air 
drying did not significantly affect the oil yield 
for both citronella and lemongrass samples. The 
obtained citronella and lemongrass essential oils 
are homogenous clear liquid and are lighter than 
water with a specific gravity of 0.890±0.00005 
and 0.882±0.0002 at 25ᵒC. They are soluble in at 
≥ 80% ethanol, insoluble at any volume in water 
and soluble at any volume in chloroform and 
diethyl ether. The major chemical components of 
the obtained oil include citronellal and citronellol 
for citronella and citral content (Z-Citral and 
E-Citral) for lemongrass.
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Field Testing of CVS-Based 
Mango Sorting Machine

Arlene C. Joaquin, Romualdo C. Martinez, Ph.D., Richard P. Avila

Testing of the final prototype CVS mango 
sorting machine

The CVS-based mango sorter and classification machine was developed to 
accurately sort and grade mangoes using image classification models. The 
machine is programmed to count the number of good and reject frames of 
mango and weight based classification on given conditions and tolerances 
provided by at least three standards (PNS/BAFPS, CODEX and Del Monte). 
It can sort and grade single mango fruit in 5 seconds. A graphical user 
interface (GUI) is also provided for ease of operation.

HIGHLIGHTS

Status: On-going

Impact to Industry: This technology will offer an objective alternative method of mango 
sorting over the traditional method of manual and mechanical size-based sorter which will 
eventually speed up sorting and grading of mango. 

Target Beneficiaries: Mango traders, processors, exporters
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Amid safety protocols and restrictions 
experienced during the pandemic in 2020, 
the developed computer vision system 

(CVS) for mango sorting and classification has 
undergone field testing at PHilMech premises 
and Pangasinan, instead of the original plan to 
conduct testing in other sites in Taguig (where 
most mango exporters are located) and other 
mango producing provinces like Zambales, 
Bulacan and Ilocos Regions.

A series of testing were done at PHilMech 
premises and San Carlos City, Pangasinan 
with both men and women members of the 
United Pangasinan Mango & High Value Crops 
Cooperative. Based on the field testing, partial 
results revealed that a single mango fruit can be 
sorted in five seconds, with measurement error 
of 2.5% and 7.5% for physical quality and size 
classifications, respectively. Comparative cost 

analysis between the traditional manual sorting 
and utilization of the developed CVS-based 
system revealed that the CVS-based system can 
potentially reduce sorting and grading costs by 
63.19%.

The machine consisted of two motor-driven 
conveyors, imaging chamber, and classification 
bins. A 1080p/30fps camera is mounted inside 
of the imaging chamber to capture videos of 
rotating mango fruit. Two-6000K daylight surface-
mount device light-emitting diode (SMD-LED) 
module lamps provided the necessary lighting 
intensity.  Pneumatic actuators are used to trigger 
transport of mango fruits to imaging chamber. 
Pneumatic actuators are also used to direct 
mango fruits to its respective quality and size 
classification bins. All pneumatic actuators are 
controlled using Arduino microcontroller.

Testing of prototype CVS mango sorting machine at PHilMech premises
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Improvement of Tablea Processing System
Ofero A. Caparino, PhD.,Andres M. Tuates Jr., Ian Joshua F. Santiago, Shiela Marie A. Villota

Three machines were developed, namely, cacao bean roaster, roasted cacao 
bean huller and cacao refiner. These technologies are aimed at improving the 
tablea processing system.

HIGHLIGHTS

Status: Completed

Impact to Industry: Provide the small cacao growers and processors with an opportunity to 
produce high-quality tablea for the local and foreign market. 

Target Beneficiaries: Tablea processors

Cacao Bean Roaster, Cacao Bean Huller, 
and Cacao Refiner
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The tablea processors at present have poor 
postharvest practices and inappropriate 
postharvest facilities.  The corn mill is 

used for hulling, winnower “bilao” for winnowing 
and peanut grinder for grinding and refining 
operations. This caused inefficiencies in 
producing good quality tablea. To address the 
problem, the project designed and developed 
village-type tablea processing machines and 
system.  

Three machines were developed, namely, 
cacao bean roaster, roasted cacao bean huller 
and cacao refiner. The developed drum-type 
cacao bean roaster is composed of three major 
components: roasting chamber, heat source 
and prime mover. It used LPG as a source of 
heat. A 22OV, 2hp, 1740 rpm electric motor 
was attached to the machine to rotate the 
roasting drum during operation. The optimum 
temperature, exposure time and drum speed 
are 350 ºC, 50 minutes and 15 rpm. The lowest 
moisture content of cacao beans obtained is 
2%. The output capacity and specific energy 
consumption are 11.79 kg/ hr and 1861.50 kJ/ kg.

On the other hand, the developed roasted cacao 
bean huller is a 3-1 machine. It can perform the 
hulling process, separate large nibs and small 
nibs, and sort cacao beans before roasting. It 
consists of four major components: breaking 
rollers, sieves, blowers and a prime mover. The 
optimum air velocity on large nib blower, small 
nib blower and clearance at breaking roller are 
4.36-10.37 m/s, 2.83-7.20 m/s and 2-4 mm, 
respectively. The highest purity of the large nib 
and small nib obtained was 97.13% and 95.99%, 
while the developed cacao huller’s highest 
recovery index is 0.845.

The developed cacao refiner has five major 
parts: grinding roller, hopper, wiper, frame, and 
prime mover. It reduces the particle size of the 
liquor that has passed the Philippine National 
Standards for Philippine tablea. It uses granite 
stone rollers and drum with a granite slab. The 
time of refining ranges from 50 – 150 minutes at 
a shaft speed of 115 rpm.

Sample Cacao liquorSample Cacao nibs
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Profiling and Characterization of Precursors 
Responsible for Flavor and Aroma 

Development in Cacao Beans
Ma. Cristina B. Gragasin, Ph D., Sheryl May Villota, Analyn Cuaresma, Ofero A. Caparino, PhD.

Processing of cacao beans such as fermentation, drying and roasting 
affect significantly the physico-chemical attributes of cacao beans bearing 
significant impact on the development of flavor and aroma of cacao 
products.

HIGHLIGHTS

Status: On-going

Impact to Industry: The generated information will be useful tool to define the precursors 
responsible for the development of flavor and aroma in cacao beans.  

Target Beneficiaries: Cacao growers and processors, Cacao industry

Sample dried cacao beans using MCSTD
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Precursors for the development of flavor and 
aroma play an important role in chocolate 
processing. These precursors are needed to 

be defined to better understand the basis for such 
flavor and aroma which are responsible for the key 
sensory qualities of cacao beans used in chocolate 
making process. These flavour and aroma 
precursors are developed through the various 
stages of bean processing.

In view of this, there is a need to characterize the 
physico-chemical attributes of the local cacao 
beans during the various stages of processing. It 
is expected that this research initiative will further 
stimulate the growth of the local cacao industry 
propelled by quality, healthy, market acceptable 
and truly Filipino cacao-based products. 

The present study aims to characterize/identify 
the precursors responsible for flavor and aroma 
development in locally grown cacao beans.  
Understanding the physico-chemical properties of 
cacao beans as affected by processing methods 
such as fermentation, drying and roasting will 
provide basis for such flavor and aroma interaction.

Information on postharvest up to primary 
processing practices of cacao processors were 
gathered in Luzon, Visayas and Mindanao.  Three 
project cooperators were selected to represent 
Luzon, Visayas and Mindanao based on their 
willingness to cooperate with the project.

Experimental trials in Bohol showed that some 
quality parameters were affected during processing 
of cacao beans.  The total soluble solids, titratable 
acidity and ash content of cacao beans increased 
during fermentation, drying and roasting with no 
significant difference between drying and roasting.  
Moisture content decreased significantly while 
no significant change was observed in the pH.  
Theobromine and caffeine increased significantly 
with drying and roasting while a decrease in 
alcohol content was observed at these stages 
regardless of varieties. Citric acid, lactic acid and 

acetic acid increased significantly after undergoing 
fermentation, drying and roasting but highest 
concentration was noted on dried beans except 
for lactic acid where highest concentration was 
quantified in roasted beans. Significant decrease in 
reducing sugar such as sucrose/maltose, glucose 
and fructose were noted thus processing of cacao 
beans reduced its sugar level.

Roasting of cacao beans totally eliminate glucose 
and fructose levels because these were not 
detected in roasted cacao beans. Fermentation did 
not affect the protein, fat and crude fiber of cacao 
beans but drying and roasting doubled the protein 
content. Drying tripled the fat content and roasting 
further increased the fat content up to six times of 
initial fat content. Roasted fermented cacao beans 
contain around 49-56% fats.  

Analyses of cacao samples drawn from 
experimental trials in Luzon and Mindanao are on-
going.

Cacao bean drying process
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The project produced a prototype mechanical cassava planter that can plant 
cassava stalks with a rate of 0.45 ha/hr, equivalent to 3.6 hectares over an 
8-hour mechanical planting operation. Based on tests, there was a 260% 
increase in planting rate compared to manual method. The technology 
requires two (2) operators; a tractor operator and cassava planter operator. 

HIGHLIGHTS

Status: Completed

Impact to Industry: This technology revolutionizes cassava planting by increasing the 
capacity of planting rate through mechanical method and reducing drudgery of labor-
intensive method so that it can accommodate wider planting areas appropriate for higher 
production of cassava.  

Target Beneficiaries: Cassava farmers and cooperatives

Prototype model of the PHilMech
Cassava Planter

Design and Development of Cassava Planter
Raymund Joseph P. Macaranas, Romualdo C. Martinez, PhD., Sergie R.Trinidad
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A prototype cassava mechanical planter 
was designed and fabricated to cut and 
peg cassava stalks at 1.6 meters planting 

distances or hill spacing into the soil with a 60-
62.6 centimeters row spacing. 

The cassava planter is tractor drawn machine 
and is independent of the power take off 
(PTO). Its prime mover is a paddled-type wheel 
designed to rotate on the surface of the ground 
as the tractor moves forward and stops rotating 
when the tractor stops. During the operation, 
a whole length of stalk is fed pass through 
a feeding-cutting assembly and through the 
planting assembly that mechanically push or peg 
the cut stalk through the soil at a depth of about 
11 centimeters. 

The basic components of the mechanical cassava 
planter are interconnected with gears and 
pulleys that enable the machine in grabbing, 
cutting and pushing cassava stalks. The length of 

cut of stalks planted to the soil was 9.67 cm (3.81 
in.). Based on test results, Rayong variety with 
the length of cut at an average of 11.6 cm (4.6 
in.) of stalk can be planted at efficiency of 88% 
while the KU 50 variety with lengths of cut of 
10.9 cm (4.29 in.)  can be planted mechanically 
at 91.22% planting efficiency. The uniformity 
of the length of cut is 2.1 based on standard 
deviation analysis. 

Equipped with a ridge maker, ridge formation 
before planting is no longer a separate process 
thus the cost for such process is eliminated. 
Increasing height of ridge to a point almost in 
contact with the revolving rubberized-cylindrical 
planters enabled the imbedding of cassava stalks 
along its length of cut by 75%. Calibrations were 
vital to effect synchronize mechanized planting 
operation. The mechanical cassava planting 
requires a pulverized, finer soil with high 
porosity similar to sandy soils; land preparation 
was vital to its performance.

Field testing of mechanical cassava planter
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Reynaldo P. Gregorio, Romualdo C. Martinez, PhD., Lolit Bermudez Badua

Development of Hybrid Shallow-Tube 
and Solar Powered Irrigation System

The general objective of the project is to determine the technical feasibility 
and cost-benefit comparison of a hybrid STW and SPIS. The project was 
composed of Solar Panel with controller and Mounting Frame, submersible 
pump and concrete water tank serves as impounding area of water coming 
from two (2) units. 

HIGHLIGHTS

Status: On-going

Impact to Industry: Understanding the 
dynamics of efficient operation of a solar 
powered irrigation system will mitigate the 
adverse effect of groundwater resources 
management of warrantless installation and 
operation of said irrigation system in the 
implementation of government projects.

Target Beneficiaries: Farmers

Solar Powered Irrigation System with concrete water tank

Solar energy as an alternative source of 
power is steadily gaining interest in the 
field of agriculture as reducing the cost 

of production especially on irrigation which 
accounts as one of the major factor in crop 
production and maintenance. This project aims 
to quantify and qualify an environmentally-
sound operating parameters and develop 
technical specification that can be adopted 
for an efficient extraction of groundwater for 
irrigation purposes.

The STW hybrid with SPIS has initial water 
discharge of 25-30 cubic meters per day, 
which is connected to a solar controller which 

regulates and optimizes the generated solar 
energy from the monocrystalline type solar 
panels.  Water from the pump is delivered to a 
holding tank which is later channeled to the rice 
field and high value crops.  Early results showed 
that the pump starts delivering water when the 
solar panel produces 30 volts, which is normally 
around 7:00 in the morning until 5:00 in the 
afternoon (October 2020 – January 2021).

Data gathering for the performance evaluation 
is being carried out for a whole year as one solar 
cycle to evaluate the well capacity of the ground 
water resource and the solar energy conversion 
for the selected solar panel specification.
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Field Testing and Performance Evaluation of 
Village Level Corn Milling Machine

The PHilMech and the Korea Agricultural Machinery Industry Cooperative 
(KAMICO) entered into a Memorandum of Understanding on technical 
cooperation in the field of Agricultural Machinery Development. PHilMech 
and KAMICO developed corn milling machine out of the bilateral 
cooperation and collaborative endeavors.  The final prototype model is ready 
for pilot testing in corn producing and consuming areas.

HIGHLIGHTS

Status: Completed

Impact to Industry: Access to a new corn 
milling technology and increased corn grits 
availability in the market through the introduction 
of the corn milling machine in corn eating 
communities.  Also, availability of machine that 
could be used for corn milling even without a big 
building to house the machine.   

Target Beneficiaries: Corn farmers, cooper-
atives and service providers

Testing of corn mill with outlet for bigger size of grits

The prototype corn mill produced under 
the collaboration of PHilMech and 
KAMICO undergone series of testing and 

modifications to improve the performance of the 
machine.  Among the modifications conducted 
was the replacement of the 4mm thick blade 
into 1.2mm thick, addition of more blades from 
the original number of four (4) into 20 blades, 
provision of suction port at the main product 
output chutes and replacing the original mill 
screen form circular holes into slotted one and 
provision of an outlet port for sizes bigger than 
the grit #10 so that it can already discharge 
from the machine without passing through the 
recycling chute for further size reduction.

With the improved and modified model, the 
power requirement was reduced from 8 hp down 
to 6 hp. This reduces the energy consumption in 
the long run. 

The improvement facilitated the cleaning of the 
grits from the output chutes and faster milling of 
the de-germed corn.  Initially, the final output was 
below the target of 200 kg/hr but the modified 
model already achieved the targeted capacity.  
The main product recovery reached 65% recovery 
of the actual output.  The improved prototype 
modifications made was manufactured and will be 
ready for pilot testing.

AMD, Lee Hwa Industry Company (KAMICO/collaborator)
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Establishment of Abaca Fiber Primary Processing 
System for Farmers of North Cotabato

PHilMech developed and fabricated a stripping machine to help the farmers 
produce a good quality machine-stripped abaca fiber. Moreover, the project 
introduced a processing system that included technologies of stripping 
machine and all weather dryer through briefings, training courses, pre-FS 
presentation and farmers’ meetings.

HIGHLIGHTS

Status: On-going

Impact to Industry: This will further sustain 
income and livelihood of the indigenous 
farmers of North Cotabato as they will be 
able to produce high quality processed abaca 
in a more efficient way.

Target Beneficiaries: Abaca indigenous 
farmers of North Cotabato

The developed abaca stripping machine

The Tawasan Communal Abaca Farmers’ 
Cooperative (TACOMAFCI), a farmer’s 
cooperative in Ilomavis, Kidapawan was 

identified to adopt the PHilMech-designed abaca 
stripping machine to produce the stripped fibers 
in their processing center. 

Likewise, an all-weather dryer which is being 
fabricated by the PHilMech-project team will be 
used for the cooperative’s drying activities. The 
specification and features of the machines and 

facilities fabricated for the processing center were 
based on the results of collaborative works of 
engineering and socio-economic divisions. 
Through value chain and gender analysis, the 
project properly identified and provided the 
technologies fitted to the needs and practices of 
the indigenous farmers of North Cotabato in their 
production of good quality abaca fiber strips. The 
entire processing system is currently undergoing 
pilot-testing. Business operations learned from 
training is being applied. 

Raymund Joseph P. Macaranas, Gigi B. Calica, Ph.D., Romualdo C. Martinez, Ph.D.,
 Harriet Jane Toreña, Katrina Sedillo



Appropriate Mechanization Technologies

PHilMech Annual Report 202030

Development of Rice Pre-Cleaner as Integral Part of 
PHilMech’s Impeller Mill Technology

Michael A. Gragasin, Ph.D., Engr. Genaro M. Tolentino and Trixie Marie P. Magtalas

Testing of paddy pre-cleaner prototype

Debugging and initial modification of the current design of the prototype 
unit were performed in preparation for the conduct of test trials as well as to 
improve the technical performance of the machine.

HIGHLIGHTS

Status: On-going

Impact to Industry: Empowerment of the Filipino rice farmers to primary process their own 
produce and sell as dried palay or extend up to milled rice.

Target Beneficiaries: Rice farmers, farmers’ cooperatives/associations
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During the onset of the project, 
experimental samples to be used during 
the performance testing was procured 

and prepared. The pulley size diameter of 
blower was changed from 2 inches to 3 inches 
to decrease the blower shaft speed at 2,000 
rpm. The driver pulley size diameter of elevator 
was changed from 3 inches to 4 inches to 
increase the shaft speed of the bucket elevator 
at 122 rpm. Both length of blower and eccentric 
arm lever were reduced from 5.5 to 4.5 inches 
and 7 to 6 inches, respectively, to minimize 
the vibration and reciprocating movement of 
destoner assembly caused by the eccentric 
pulley.

In the conduct of test trials, the paddy samples 
were purposely mixed with 500 pieces stones at 
varying sizes, rice chaffs and other impurities to 

establish the destoner and cleaner efficiencies.  
The results of initial trials revealed that the pre-
cleaner has an input capacity of 350 kg/h at 30 
mm hopper bottom opening, destoner efficiency 
of 98.5 %, and output purity of 96.6 % at blower 
speed of 2,000 rpm with 3.14 m/s exhaust air 
velocity.  Most importantly, the results of test 
trials have confirmed that the concept of design 
is successful in removing rice chaffs, immature 
grains, stones, leaves and other impurities by 
efficiently using air stream not only for the 
destoner but to re-use the same amount of air 
for the air-screen separator to produce clean 
palay. The design of the paddy pre-cleaner 
features a 2 in 1 winnower and destoner with 
one blower only using an oscillating-type air-
screen cleaner with large-hole perforated screen 
and controlled air current and a pressure-type 
destoner.

Samply prototype unit of the paddy pre-clearner
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Adaptability of Multi-Row Onion Mechanical 
Seeder in Iloilo Province

Edgar D. Flores, Ma. Cecilia R. Antolin, Arnel Ramir M. Apaga, Marvin S. Estimada, Kevin Renz S. 
Pagaduan, Helen R. Calica, Roderico O. Vereña, Theodulo Dalusong, Christian Carillo 

Partial budget analysis indicated that 10-ROMS can potentially give 
additional income of P52,278 ha-1 when compared with transplanting 
method due to reduction of labor and cost for seedling production and 
transplanting of unprooted seedlings. The 10-ROMS technology can be used 
in Iloilo province.

HIGHLIGHTS

Status: On-going

Impact to Industry: Lower cost of onion production; adaption of 10-ROMS in Iloilo

Target Beneficiaries: Onion growers/farmers

Actual  testing of 10-Row Mechanical 
Onion Seeder at Iloilo
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To reduce the high cost of labor in crop 
seedling establishment and insufficient 
labor during transplanting of bulb onion, 

the study evaluated the applicability of PHilMech 
10-row onion mechanical seeder (10-ROMS) as 
planting method in Iloilo province.

The planting performance of 10-ROMS was 
evaluated following the Philippine Agricultural 
Engineering Standard-PAES 123:2001. This was 
compared with the transplanting method which is 
the existing planting practice of onion farmers. 

Financial analysis was undertaken to assess the 
benefits of using the seeding technology on 
the part of service providers and farmer-users. 
Likewise, the perceptions and acceptability on 
the use of 10-ROMS were determined through 
farmer’s field-day and field survey.

Results indicated that the 10-ROMS has a planting 
capacity and field efficiency of 0.358 ha ha-1 
and 74.06%, respectively. It passed the 60% 
minimum field efficiency requirement set by PAES 
for mechanical seeder. Based on planting trials, 
the use of PHilMech 10-ROMS reduced the labor 
requirements and could potentially increase the 
total planting areas for bulb onion due to higher 
planting capacity than transplanting method. 

The use of 10-ROMS showed favorable financial 
results from the point of view of farmer-users and 
service providers. Partial budget analysis indicated 
that 10-ROMS can potentially give additional 
income of PhP52,278 ha-1 when compared with 
transplanting method due to the reduction of 
labor and cost for seedling production and 
transplanting of uprooted seedlings. Based on 
field survey, the acceptability of the planting 
technology was high among the farmer-
respondents with 98.2% of them convinced of its 
effectiveness and willingness to adopt its planting 
system. 

The 10-ROMS can be an alternative planting 
technology that could ease out the need for 
large quantity of labor during the planting of 
bulb onion. It can also provide the farmers with 
relatively bigger farm areas to schedule planting 
without worrying on the availability of labor. 
Given its design features, the farmer-users should 
follow and consider the operating requirements 
for efficient utilization of the seeder to ensure and 
attain good crop plant stand.

The 10-ROMS technology can be used in Iloilo 
Province where onion farmers could immediately 
benefit from this planting technology. 

Traning course/workshop among end users Planting of onion using 10-ROMS
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Establishment of Museum for Insects Associated 
with Stored Products

Benny P. Roderos, Don David T. Julian, Miriam A. Acda, Jackielyn P. Ponce, Emerizza VC. Mendoza 

Twenty-five (25) species of stored product insects were collected from different 
samples around Regions I, II, III, IV-A, IV-B, V, VI, VII, X, XI and CAR. Among  the 
collected species, highest number were recorded in order Coleoptera with 19 
species, followed by  Hymenoptera, Lepidoptera and Hemiptera with 2, 1 and 1 
species, respectively. 

HIGHLIGHTS

Status: On-going

Impact to Industry: Provides collective information on the storage insects to address insect 
pest problems.

Target Beneficiaries: Farmers, researchers, traders and pest control officers

Insect preservation or mounting
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This project aims to establish a museum 
for storage insects 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.

Samples were collected from different NFA 
warehouses, private rice mill warehouses, 
household stocks, experimental and research 
center store room and public markets from 
the 27 provinces such as: Aurora, Bataan, 
Batanes, Benguet, Bukidnon, Bulacan, Cagayan, 
Camarines Norte, Camarines Sur, Cavite, Cebu, 
Compostela Valley, Davao del Norte, Davao del 
Sur, Isabela, Laguna, La Union, Misamis Oriental, 

Nueva Ecija, Nueva Vizcaya, Negros Occidental, 
Palawan, Pampanga, Pangasinan, Quezon, 
Quirino and Tarlac.

Insects and arachnids were collected, extracted, 
segregated, identified and preserved from 
various stored commodities such as: palay, 
milled rice, rice bran, yellow corn, corn grits, 
corn flour, white corn, corn starch, garlic, 
peanut, dried cassava, copra, pili nut, adlai grits, 
dried cacao beans, mungbean, black beans, 
white beans, pole beans, soybean, red beans, 
gray beans, pigeon pea, green peas, sesame 
seed, dried shrimp, dried fish, pinipig and meat 
extender.

Sample collection on warehouses Pinned/mounted insects showcase
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Sergio R. Francisco, Arnel Ramir M. Apaga, Abigail B. Teodosio

Comparative Economic Evaluation 
of Drying Systems

In 2020, the project surveyed 356 rice farmers and conducted key-informant 
interviews with extension workers and leaders of Farmer Cooperatives and 
Associations. These were done to assess the level of awareness, extent of 
adoption of farm mechanization technologies and its effect on productivity 
and factor input use among individual rice farming households.

HIGHLIGHTS

Status: On-going

Impact to Industry: Potentially 
increase farmers’ awareness on available 
mechanization technologies that can fit their 
needs in the different farm operations.

Target Beneficiaries: Farmers, DA planners 
and decision makers and project implementers

Assessment of farmers

Upon harvest, farmers have the option to 
sell their produce, dry or fresh.  The main 
advantages of this is that it can be stored 

for a longer period while waiting for a better 
price without losing grain quality. 

There are two main methods of drying the 
palay, solar and mechanical drying systems. This 
project sought to determine the reasons for the 
adoption of drying technologies and rationalize 
the individual farmer’s and group’s decision to 
do drying by evaluating the available drying 
systems for his consideration using primary and 
secondary information.
 

Out of the data gathered, it would produce 
the following information:  Empirical basis for 
the decision of association/groups decision to 
acquire drying system in terms of the benefits 
and cost of drying, appropriate size and scale; 
review of existing policies with regards to 
provision of drying interventions; and policy 
recommendations to address drying losses 
and promotional strategies for the adoption of 
drying technologies These information can be 
used by  farmers and farmers’ group in coming 
up with rational choice on what to do after 
harvest. These also can help decision makers in 
crafting strategies to effectively and efficiently 
address postharvest losses, specifically drying.
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Level of Awareness and Extent of Adoption 
of Farm Mechanization Technologies 

in Rice Production

In 2020, the project conducted survey to 240 respondents (216 farmer and 
24 cooperatives) per season. The survey was conducted in the provinces of 
Isabela, Pangasinan and Tarlac.

HIGHLIGHTS

Status: On-going

Impact to Industry: Better information 
for farmers, planners and decision makers 
regarding the farmers’ choice of technologies 
after harvest.

Target Beneficiaries: Farmers, DA planners 
and decision makers and project implementers

Face-to-face survey interview with farmers

The R&D institutions and agricultural 
machinery industries have come up with 
various machinery with the objective 

of reducing the drudgery of the operations. 
Despite the  efforts  and outputs, the 
adoption, hence the degree of mechanization 
in the Philippine agriculture remains low.  
Understanding the level of awareness and 
the associated extent of adoption of the 
mechanization technologies will help scientist, 
policy and decision makers craft favorable 
environment for better and sustained adoption 
of the mechanization technologies.

This project assesses the level of awareness, 
extent of adoption of farm mechanization 
technologies and its effect on productivity and 
factor input use among individual rice farming 

households and associations using primary and 
secondary data. Expected outputs of the project 
include: listing of mechanization technologies 
for rice production and appropriateness, by 
operation; factors that make farmers adopt/not 
adopt the mechanization technologies; effects 
of mechanization technologies on income, labor 
cost; and  policy recommendations to improve 
adoption of the mechanization technologies.

The information is expected to increase 
farmers’ awareness on available mechanization 
technologies that can fit their needs in the 
different farm operations. This can also serve as 
guide to mechanization technology developers/
generators and planners in developing 
mechanization technologies and crafting better 
technology promotional strategies.

Sergio R. Francisco, Arnel Ramir M. Apaga, Shalimae L. Colobong
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Enhancing the Socio-Economic Viability of 
Mechanized Rice-Based Farming Systems in the 

Philippines: Baseline and FCA Model Establishment
Roderic O. Verena, Gigi Calica, Leonardo A. Gonzales. Joyce Louise I. Castillo, Cesar F. Neric Jr., Joannalie 

DL. De Guzman, Aina Marie A. De Leon, Zeren Lucky L. Cabanayan. Genie Marie D. Galapon,
Realyn C. Ordonio, Joanna G. Baltazar, Arlene F. Simon

The objective of the project is to develop rice-based farming systems 
business modalities among farmers’ cooperatives and associations (FCAs) 
and their farmer members so as to enhance their productivity, cost efficiency 
and profitability through the deployment of machinery/equipment, 
necessary support system, linkages, and capacity building in their collective 
farming operations.

HIGHLIGHTS

Status: On-going

Impact to Industry: Lower the production cost and increased income for farmers 

Target Beneficiaries: Rice farmers and cooperatives, rice industry

Interview with FCA 
chairman and farmer 
members in Tacurong, 
Sultan Kudarat
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Focus Group Discussions (FGDs) were 
conducted to FCAs and farmers with the 
assistance of LGU Agricultural Technicians. 

Information regarding farming activities, level of 
mechanization, expenses and other information 
related to rice farming were discussed.

Out of the 945 FCA target beneficiaries and 
5,676 farmer-member respondents for 2019 
RCEF mechanization component recipients, 
769 FCAs (81.37%) and 4,625 farmer-member 
respondents (80.77%).were interviewed, 
respectively. 

Prototypes of analysis for the FCA and 
farmer levels were developed by the team to 

process the voluminous data gathered. The 
baseline analysis of Farmer-Cooperatives and 
Associations (FCAs) highlights the basic factors 
that determine the economic viability of FCAs 
before (pre-program implementation) the 
availment of machinery from PHilMech. On the 
other hand, current performance of the farmers 
would be based on the cost and return analysis.

The project covers all the RCEF mechanization 
component Farmers’ Cooperative and 
Association (FCA) beneficiaries nationwide.

FGD at Office of the Proviancial Agriculturist, Pampanga Interview with farmers in Aurora, Isabela
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RCEF Mechanization Program
PHilMech BAC, FMFOD, ACD, EDD, TMTD, PMITD

For year 2020, a total of 3,379 units of agricultural machinery and equipment 
were delivered/distributed. With great effort despite the lockdowns, 
PHilMech identified and validated 5,122 FCAs and shortlisted 3,800 FCA 
beneficiaries in different regions and provinces of the country since the start 
of the RCEF Mechanization Program. 

HIGHLIGHTS

Status: On-going

Impact to Industry: Reduction of production cost by P2-P3 per kg using precise, effective 
and complete system of mechanized production technologies; reduction of postproduction 
losses of farmer-users by 3-5% using appropriate and efficient postproduction technologies.

Target Beneficiaries: Farmers’ Cooperatives and Associations (FCAs) nationwide

1st batch of Agricultural Machinery 
distribution at PHilMech
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PHilMech continued the activities of RCEF 
Mechanization Program despite the limited 
mobility and prohibited mass gathering 

brought about by the Covid-19 in the country. 
PHilMech managed to distribute/deliver a total 
of 3,379 units of agricultural machinery and 
equipment to all the Philippine regions including 
CAR, Region I, II, III, IVA, IVB V, VI, VII, VIII, IX, X, 
XI, XII and CARAGA since the start of the program 
(See Table 1). From this distribution, two batches 
were held at the PHilMech main office.

Moreover, 21% of the machine distribution 
under the 2019-2020 allocated budget has been 
successfully delivered as of December 2020. The 
program have short listed 3,800 FCA beneficiaries 
from different regions and provinces out of the 
5,122 identified and validated FCAs (See Table 2).

The procurement of various machinery and 
equipment also continued. The PHilMech-BAC 
facilitated this through online platform to provide 
transparency among the suppliers and interested 
audiences. All the pre-bidding conferences, 
opening of bids and post qualification/evaluation 
went live via facebook. Necessary documents 
such as purchased request, machinery technical 
specification and list of beneficiaries were 
prepared by the Facility Management and Field 
Operations Division (FMFOD).

The Technology Management and Training 
Division (TMTD) managed to ensure the 
effectivity and reliability of FCA beneficiaries’ rice 
farm machinery operations by increasing the 
agency’s pool of Rice Mechanization Specialists 
who can serve as Resource Speakers for the 
conduct of Training Course on the Operation 
and Maintenance of Rice Machinery, Training of 
Trainers, and other training courses conducted 
by partner agencies. A total of 126 batches of 
training courses were conducted with a total of 
3,385 participants. Among them are 1,667 FCAs. 
In addition, another 17 batches of Training of 
Trainers on Production of High Quality Inbred Rice 
Seed and Farm Mechanization were conducted by 
partner agencies. This was attended by PHilMech 
Rice Mechanization Specialists.

The Communication Support for the Rice 
Competitiveness Enhancement Fund 
Mechanization Program under the Applied 
Communication Division, packaged a total of 
93 titles of print and audio-visual materials with 
238,893 copies. The ACD also conducted 208 
knowledge sharing and learning (KSL) activities 
with over 980,000 individuals reached or served. 

 The RCEF Program continues as it is expected to 
reduce the production cost by P2-P3 per kilogram 
and reduce the postproduction losses by 3-5%.
(See Appendix Table 1)

Awarding of plaques and certificates Taking home of agricultural farm machines by FCAs
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Table 1. Total number of distributed agricultural 
machinery and equipment as of December 2020

Region Distributed Agricultural 
Machinery and Equipment

CAR 21

Region 1 480

Region 2 390

Region 3 734

Region 4A 223

Region 4B 96

Region 5 102

Region 6 422

Region 7 216

Region 8 293

Region 9 65

Region 10 90

Region 11 72

Region 12 104

 CARAGA 71

TOTAL 3,379

Year Total Number of Identified 
and Verified FCAs Shortlisted FCAs

2019 2,571 1,368

2020 2,551 2,432

TOTAL 5,122 3,800

Table 2. Number of FCA Benefciaries as of December 2020
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Technical Support to Intellectual 
Property Rights (IPR) Services

Intellectual Property Rights (IPR) applications were submitted to IPOPHIL 
and the National Library. PHilMech-ITSO and R&D staff attended foundation 
course on IPR.

HIGHLIGHTS

Status: Continuing

Impact to Industry: Protection of Intellectual 
Property Rights (IPR) of PHilMech.

Target Beneficiaries: Inventors/makers/
designers/ authors of PHilMech

PHilMech during the Foundation Course on Intellectual 
Property Rights

The project “Technical Support to 
Intellectual Property Rights (IPR) 
Services” aims to ensure the protection 

of Intellectual Property Rights (IPR) of various 
technologies and/or materials developed by 
PHilMech in compliance to the Intellectual 
Property Code of the Philippines or RA 8293.

For the year, four inventions, two utility 
models, and one Industrial Design applications 
were submitted at IPOPHL. Four copyright 
applications were deposited at the National 
Library. (See Appendix Table 2)

In support of the Intellectual Property Office 
of the Philippines (IPOPHL) in building up the 
necessary skills and knowledge on the IP system 
of Innovation and Technology Support Offices 
(ITSOs), the PHilMech-ITSO staff together with 
technical staff from R&D divisions attended the 
Foundation Course on Intellectual Property (IP) 
and Introduction to Patent Information Search 
and Claims Drafting on February and March 
9-13, respectively. 

Helen R. Calica, Emelie C. Ablaza, Princess M. Mercado, Emmanuel  F. Borre
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PHilMech Industrial Promotion
Helen R. Calica, Emelie C. Ablaza, Irish R. Arambulo, Geraldine C. Palado

Seven technology/manufacturers’ fora with 175 participants nationwide were 
conducted by the Technology Management and Training Division (TMTD) of 
PHilMech.

HIGHLIGHTS

Status: On-going

Impact to Industry: Improved the efficiency 
of the agricultural sector, aggressive 
promotion of PHilMech-generated 
technologies.

Target Beneficiaries: Agricultural machinery 
manufacturers and end users of PHilMech 
generated technologies

License Agreement Signing

To strengthen partnership with local 
agricultural machinery manufacturing 
sector and hasten technology transfer 

of PHilMech-commercialized technologies, 
the Technology Management and Training 
Division (TMTD) through its PHilMech Industrial 
Promotion Program (PIPP) conducted seven (7) 
technology/manufacturers’ fora with a total of 
175 participants nationwide.

During the same year, license agreement 
was issued to one (1) local manufacturer for 
three technologies. Five (5) manufacturers 
have satisfied all requirements for technology 
licensing and were issued a signed affidavit of 
undertaking to proceed to prototype fabrication. 
Furthermore, three (3) plant inspection and 
validation, and one (1) prototype testing were 
conducted in accordance with the Philippine 
Agricultural Engineering Standards (PAES).
(See Appendix Table 3)
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Intensifying the Promotion and Adoption of 
PHilMech Generated Technologies 

Six technology demonstration activities were conducted and were attended 
by 197 participants representing Provincial and Local Government Units 
(PLGUs and LGUs).

HIGHLIGHTS

Status: Continuing

Impact to Industry: Accelerate promotion 
and adoption of PHilMech generated 
technologies under commercialization 
linkages with other government units and the 
local manufacturers sector.

Target Beneficiaries: Farmers and potential 
end users of PHilMech generated technologies

Technology Demonstration of PHilMech 12-ROMS

Under the project Technology Forum/
Demonstration of PHilMech Generated 
Technologies, promotional activities 

such as demonstration of Commercialized 
PHilMech technologies are being undertaken to 
create awareness to potential adopters and to 
showcase the benefits that can be derived from 
the technology being promoted.  

Six (6) technology demonstration activities 
were conducted and were attended by 197 
participants representing Provincial and Local 
Government Units (PLGUs and LGUS), DA-
Regional Field Offices, Farmer Leaders and 
other stakeholders. Also, four (4) technology 
demonstration sites were established for 10-Row 
and 12-Row Onion Mechanical Seeder in: (1) 

Kalipunan ng Malayang Magsasaka ng Gitnang 
Luzon (KMMGL), Hermosa, Bataan; (2) Sapang 
Multi-Purpose Cooperative, Moncada, Tarlac; 
(3) Paroba Livelihood Business and Agriculture 
Association (PLBAA), Arayat, Pampanga; and, 
(4) Bagong Pag-Asa Farmer’s Association, 
Bongabon, Nueva Ecija.

The aforementioned techno-demo activities 
were able to create awareness about modern 
technologies that could potentially increase 
farm productivity, efficiency and sustainability 
of farming operations. Likewise, the 
intensified technology promotion of PHilMech 
strengthened the utilization and adoption level 
of PHilMech-generated technologies from 
various industry stakeholders.
(See Appendix Table 4)

Helen R. Calica, Emelie C. Ablaza, Emmanuel F. Borre, Leo Jay P. Sarmiento
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Operationalization of PHilMech Regional Technology 
Management and Demonstration Center (PRTMDC)

Helen R. Calica, Emelie C. Ablaza, Edlin Kate P. Banton, Nestor B. Cruz

Technology fora and demonstration activities were conducted at PRTMDC in 
Regions V and VIII with 112 participants. These promotional efforts aims to 
accelerate utilization of commercialized technologies of PHilMech. 

HIGHLIGHTS

Status: Continuing

Impact to Industry: Easy access to research 
results and enhanced adoption of PHilMech 
commercialized technologies.

Target Beneficiaries: 
Farmers and farmers’ associations and other 
end-users of PHilMech technologies

Technology demonstration of Compact Corn Mill

The PHilMech Regional Technology 
Management and Demonstration Center 
(PRTMDC) is a learning center that caters 

clients from different localities in the Region. 
It serves as technology demonstration and 
development site, information dissemination 
hub, farm and business advisory kiosk, which 
altogether support on-going mechanization 
programs of PHilMech.

To accelerate the promotion and utilization 
of PHilMech-commercialized technologies 
to targeted end-users, PRTMDC undertakes 
activities that provide farmers accessible venues 

for hands-on learning exercises, information and 
training services. Eleven (11) technology fora 
and demonstration activities were conducted 
by PRTMDC V and VIII which totaled to 112 
participants coming from different localities in 
Regions V and VIII.
 
The said activities enhanced the awareness 
among the industry stakeholders especially 
farmers on the existence of modern 
technologies. The intensified promotion efforts 
of PRTMDC encouraged adoption from the 
potential end-users of PHilMech technologies.
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Enhancing the Technical Capability of the 
Industry Stakeholders on Corn and Cassava 
Mechanization and Postharvest Technology 

The team conducted two batches of online training courses on 
Mechanization and Postharvest Technologies for Corn and Cassava with a 
total of 62 participants from different provinces including Cagayan, Isabela, 
Quirino, Pangasinan, Ifugao and Mindanao.

HIGHLIGHTS

Status: On-going

Impact to Industry: Enhanced technical 
capabilities of AWEs/ technical staff on 
agricultural mechanization and postharvest 
technologies for corn and cassava.

Target Beneficiaries: Corn and cassava 
industry stakeholders

Lecture on Cassava Digger with Engr. Macaranas

Two batches (2) of online training courses 
on Mechanization and Postharvest 
Technologies for Corn and Cassava were 

organized and conducted. The training courses 
were attended by a total of 62 participants 
from the different provincial/municipal 
local government units of Cagayan (Alcala, 
Penablanca & Baggao), Isabela (San Guillermo, 
San Agustin, Echague, Cauayan & San mariano), 
Nueva Vizcaya (Diadi), Quirino (Diffun), 
Pangasinan and Ifugao (Asipulo & Alfonso Lista), 
PLGUs/MLGUs from the different provincial/
municipal local government units in Mindanao.

The computed total average for the first batch 
showed that 55.83% of the participants rated 
the training as very good and 33.34% rated as 
excellent.

Morever, the second batch records showed that 
54.44% of the particpants rated the training 
as excellent and 44.17% rated as very good. 
Evaluation results from both batches of training 
courses showed that all of the participants were 
satisfied on the quality and timeliness of the 
training. (See Appendix Table 5)

 Helen R. Calica, Remellie M. Hermosa, Merjelyn U. Bondoc
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Enhancing the Technical Capability of the Industry 
Stakeholders on Mechanization and Postharvest 

Technology for High Value Commodities 
 Helen R. Calica, Remellie M. Hermosa, Sherielyn B. Banglig

Two batches of online training were conducted for this year on 
mechanization and postharvest technologies and by-product utilization for 
cacao with 102 extension workers/technical staff. Webinar on Cacao Bean 
Processing was also conducted with a total of 178 participants.

HIGHLIGHTS

Status: Continuing

Impact to Industry: Enhanced technical 
capabilities Agricultural Extension Workers 
(AEWs)/ beneficial staff on HVC technology.

Target Beneficiaries: High value commodities 
industry stakeholders

Participants during online training

Two batches of online training were 
conducted for this year. One hundred 
two (102) agricultural extension workers 

(AEWS)/technical staff from various line agencies 
were trained to increase their awareness and 
enhance their knowledge on the mechanization 
and postharvest technologies and by-product 
utilization for cacao.
 
Moreover, webinar on Cacao Bean processing 
highlighting the Fermentation and Drying was 
also offered before the year ended. A total of 178 
participants joined the said webinar composed of 
private sectors mostly agripreneur/businessmen, 

researchers from academe, students and other 
government personnel. 

From the two batches of training, a pre-test and 
post-test evaluation covering the topics on the 
training were administered. The computed total 
average for the first batch showed that 48.6% of 
the participants rated the training as very good 
and 41% rated as excellent. For the second batch, 
48.84% of the partipants rated the training as 
very good and 45.35% as excellent. Evaluation 
showed that all the participants were satisfied 
on the quality and timeliness for both batches of 
training courses. (See Appendix Table 6)
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Techno-Talakayan were cancelled due to the pandemic. However, activities 
under the project were continued and accomplished despite the situation 
including a video production for webinar on Cacao Bean Processing, 28 
requested technical assistance from other agencies and other provided 
requests. 

HIGHLIGHTS

For this year, the Technical Conference and 
Techno-Talakayan were cancelled due to 
pandemic. However, activities under the 

project which can be delivered despite the 
situation were continued and accomplished. 
In addition, video production for the webinar 
of Cacao Bean Processing: Fermentation and 
Drying was completed. 

A total of 28 requests for technical assistance 
from other agencies were provided. Majority 
of the requests were for Resource Persons to 

handle topics on Mechanization and Postharvest
Six other requests were also provided including 
partnership with the Department of Social 
Welfare and Development Region X (DSWD-R10) 
in training recipients of rice and corn mill in 
the area. Other requests included, training 
and equipment for coco water processing and 
cacao pod husk briquetting by LGU-Atimonan’s; 
training needs assessment requested by NFA 
Visayas; request of manpower inclusion to 
PHilMech Training Program by San Paschal 
Baylon MPC’s; and more.

Technical Support to Industry Manpower 
Development on Mechanization 

and Postharvest Technology 

Status: Continuing

Impact to Industry: Development of 
industry management capability at the 
various levels of the food industry.

Target Beneficiaries: Clientle of PHilMech

Webinar training on Cacao Bean Processing

 Helen R. Calica, Remellie M. Hermosa, Ana Marin C. Miranda
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Provision of Technical Assistance for 
Postharvest Enterprise Development

The project team prepared business plans for the resumption of operation of 
Rice Processing Center Type I (RPC I) in Aurora and Rice Processing Center III 
(RPC III) in Agusan del Sur.

HIGHLIGHTS

Status: Continuing

Impact to Industry: Guidance to 
beneficiaries in their decision making in 
relation to their enterprise development.

Target Beneficiaries: Farmers’ associations, 
agri-preneurs

Technical assistance to stakeholders

This 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.

In 2020, the project prepared business plans 
for the resumption of operation of Rice 
Processing Center Type I (RPC I) at Barangay 
Tinib, Casiguran, Aurora and Rice Processing 
Center Type III (RPC III) at Barangay Pisaan, San 
Francisco, Agusan del Sur. The RPC facilities 
were provided by the Department of Agriculture 
in the previous decade and needs an operating 
capital to maximize its potential services.

Other technical assistance provided to 
stakeholders included participation in Technical 
Working Group of the National Organic 
Agriculture Program for enterprise development 
in the rice industry and postharvest handling of 
high value crops.

The project also provided technical assistance in 
crafting the Implementing Rules and Regulations 
of Republic Act 11321 or the Sagip Saka Act. 
The stakeholders were also assisted through 
responses to their inquiries on various aspects 
relative to enterprise development in agricultural 
mechanization.

Gemma O. Mallo, Von Eliel B. Camaso, Michael M. Gragasin, PhD, Genaro M. Tolentino
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Enhancing Entrepreneurial Capability of Postharvest 
and Mechanization Adopters/Investors through the 
Provision of Business Development Services Cycle 2

Helen F. Martinez, PhD., Engr. Danilo Briones, Renz M. Bernandino

A total of 97 clients (76 males and 21 females) were assisted 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 Multi-
Commodity Solar Tunnel Dryer (MCSTD) and cashew processing system. 

HIGHLIGHTS

Status: On-going

Impact to Industry: Enhanced entrepreneurial capability for increased income of technology 
adopters and investors of PHilMech.

Target Beneficiaries: Small scale entrepreneurs, women associations

Discussion on operation and maintenance 
of the MCSTDKababaihang Masigla of Nueva Ecija
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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. 

Prior to the nationwide’s enhanced community 
quarantine, the project conducted “Technology 
Investment Briefing with Exposure Visit to 
Successful MCSTD-based Enterprises in 
Nueva Ecija” and was participated in by three 
organizations from Oriental Mindoro, Nueva 
Vizcaya and Nueva Ecija. The activity provided 
the group the necessary technical information 
and a venue for learning session on the 
operation and management of the MCSTD and 
food processing and value adding activities. 

The activity was followed by “Inter-Agency 
Meeting and Crafting of Sustainability Plan 
on Cashew Processing Industry” organized by 
Provincial Cooperative Development Office 
(PCEDO) and attended by representatives 
of Department of Agrarian Reform (DAR), 
Cooperative Development Authority (CDA) and 
Barangay Quinawan Agriculture Cooperative 
(BQAC) in Bagac, Bataan on February 21, 2020 
where the BDS team conducted technology 
information sharing on the cashew processing 
technologies and system.
 
On June 11, 2020, the first learning session using 
pre-recorded lecture with actual demonstration 

entitled ”Joint Inspection and Assessment of 
the Multi-Commodity Solar Tunnel Dryer with 
Learning Session on the Actual Processing of 
Chichacorn” was conducted for the Pindangan 
2nd Primary Multi-Purpose Cooperative 
(PPMPC) in Camiling, Tarlac. 

The Protect Wildlife, a USAID-funded project, 
requested an assistance from PHilMech 
for postharvest mechanization training for 
women farmers of the Salabusob Integrated 
Livelihood Association of Women (SILAW) in 
Bongabon, Nueva Ecija. The BDS project team 
conducted technology investment briefing and 
organizational and entrepreneurial assessment. 
Three months later, USAID-Protect Wildlife 
provided funding assistance to the association 
for its one unit of the MCSTD. Hand-over 
ceremony and a technology demonstration on 
the proper operation and maintenance of the 
dryer and demonstration on the proper slicing 
of turmeric chips were conducted on October 4, 
2020.

Before the year ended, the project team 
facilitated and supervised the repair and 
replacement of the UV-stabilized polyethylene 
plastic of the Rural Improvement Club 
Entrepreneurs (RICE) in Palayan City, Nueva 
Ecija. It also addressed the issues in drying and 
processing of chichacorn of PPMPC in Camiling, 
Tarlac.

Drying of turmeric chips
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Empowerment of Women as Frontliners in the 
Establishment of Sustainable MCSTD-Based 

Enterprises in Selected Areas in the Philippines
Helen F. Martinez, PhD., Rosalie C. Feliciano, and Mary Grace D. Salazar

PHilMech continues to empower rural women as frontliners in building 
sustainable MCSTD-Based enterprises. The project aims to assist women 
micro entrepreneurs to (1) improve their capacity to produce market high 
quality, environmentally sustainable products, (2) enhance competitiveness 
and sustainability of their enterprises, and (3) contribute to women economic 
empowerment in the rural communities.

HIGHLIGHTS

Status: Continuing

Impact to Industry: Achieve gender equality and empower women in rural farming communities 
through the establishment of techno-based enterprises.

Target Beneficiaries: Women Micro Entrepreneurs (WMEs) 

Sample products using the MCSTD 
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In March 2020, the global pandemic caused 
by the COVID-19 has affected all movements 
and activities of individuals, institutions 

and the government. This also affected the 
implementation of the project. 

A study conducted by Philippine Commission 
on Women (PCW) on the Immediate Effect of 
COVID-19 on Women Enterprises nationwide 
revealed challenges among WMEs. These 
included (1) delivery or transport of products, 
(2) low sales, (3) ability to travel, (4) dues and 
demandable obligations, (5) ability to socialize, 
and (6) access to government COVID responses. 
(PCW 2020)

The project also adopted the PCW study and 
made queries regarding the condition of the 
four women micro entrepreneurs (WMEs) 
serving as social laboratories (learning hubs).

The following were among the challenges faced 
by WMEs: (1) reduction in business operation, (2) 
reduction in sales of products, and (2) reduction 
in labor.

As a matter of strategy, the project recalibrated 
its work and financial plan to redirect efforts 
towards helping WMEs market their products. 
Considering quarantine directive, there was a 
need to explore ways to navigate through the 
“new normal”.

The following activities were done: (1) conduct 
of market matching activities using social media 
platforms, (2) assistance through service courier, 
(3) online product promotion, and (4) generation 
of orders and sales to ensure continuity of 
production. As a result, the project was able to 
assist eight WMEs and generated a total of P173, 
891.00 in sales.

PHilMech assisted technology-based enterprises
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Creating General Awareness on Postharvest 
Mechanization Through Print and Audio-Visual Media

Don Miguel C. Capariño, Danilo Esteves, Milagros B. Gonzalez, Ph.D., Aldrin E. Badua, Ph.D.

This project aims to create general awareness on  the postharvest and 
mechanization efforts of PHilMech,   using the print and audio visual  
media . In 2020,  the project produced the PHIlMech  2020 Annual Report,  
newsletters, and  PHilMech leaflet.  These materials are  regular publications  
of PHilMech which serve to introduce  or provide updates about the agency, 
its programs, projects and activities  to the target audiences

HIGHLIGHTS

Status: On-going

Impact to Industry: Awareness on the  
postharvest and mechanization efforts of 
the  agency among  the target audience and 
beneficiaries.

Target Beneficiaries: Policy and decision 
makers, PHilMech trainers, partners and col-
laborators, visitors, exhibit viewers, information 
officers and media

Sample IEC materials

In 2020, when the pandemic struck, many 
activities under the project have been 
put on hold.  These include  video shoot 

and pictorials  nationwide for the PHilMech 
newsletter.  But the project team strategized 
to deliver the required outputs in spite of the 
constraints.   Photo shoots were done nearby 
(i.e. within Nueva Ecija).  Cover photos involved 
local talents of PHilMech.  

Another output under the project is the  2020 
Annual Report.  This publication documents 
the highlights of the projects and activities  of 
PHilMech. Used during  budget hearings and 
submitted annually to the Office of the President 
in Malacanang,  the annual report remains to 
be one of the most important publication of 
PHilMech through the years.  
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Publishing Journals and Other Technical 
Publications of PHilMech

Four kinds of  Information, Education and Communication (IEC) materials 
have been produced. These include the international journal, technical 
briefer,  technical bulletin and the AJPM website which is undergoing 
construction.

HIGHLIGHTS

Status: On-going

Impact to Industry: Easy access of research 
results on postharvest and mechanization 
among scientific commodity worldwide.

Target Beneficiaries: Scientists, Researchers, 
Academe

Layouting of AJPM

In 2020, the project produced the Asian 
Journal of Postharvest and Mechanization 
(AJPM) Vol.3 No.1.  It is an international 

peer reviewed journal  featuring  researches on 
postharvest and mechanization.  

The technical bulletin entitled,  “Promotion 
of Developed Postharvest Technologies for 
Sustainable Community Based Coffee Processing 
Enterprises, ”  and  a technical briefer were also 
produced during the year.

An on-going production is the AJPM website 
in collaboration with the Information 
Communication and Technology Section of 
the Planning Management , Information and 
Technology Division of PHilMech.  Through this 
website, more access will be made possible to 
the AJPM contributors, peer reviewers and end-
users.

Pia Sarina M. Fukasawa, Milagros B. Gonzalez, Ph.D., Aldrin E. Badua, Ph.D.
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Process Documentation and Packaging 
of PHilMech Success Stories

Gio Anton T. Barroga, Milagros B. Gonzalez Ph.D., Aldrin E. Badua, Ph.D.

Packaged communication materials  in 2020 included the Anihan Magazine 
and the short film animation on PHilMech success stories.  Process 
documentation techniques included photo/video diary, journal entries, field 
visits and observations and interviews.

HIGHLIGHTS

Status: On-going

Impact to Industry: Source of inspiration 
among technology and would-be technology 
adopters and entrepreneurs.

Target Beneficiaries: Information officers 
and extension workers, technology and 
would-be technology adopters,  small-scale 
entrepreneurs

Interview for Anihan Magazine 2020

Two issues of the Anihan Magazine were 
packaged and released  in 2020.  The 
themes for these issues were gender and 

development (1st issue ) and climate change 
resilience (2nd issue).

Because of the pandemic,  field interviews were 
limited in nearby provinces like Aurora and 
Nueva Ecija.   The rest of the interviews  for the 
articles were mostly  done online.

During the year, the project team came up 
with an innovation ‒ a short film animation. 
Two short films entitled “Coffee Princess” and 
“Magsasakang Reporter” were produced.

These short films were uploaded at the 
PHilMech Youtube channel to inspire adoption 
of PHilMech recommended technology systems 
namely, coffee and soybean postharvest and 
processing systems.

Process documentation techniques were also 
conducted.  These include photo/video diary,  
journal entries,  field visits and observations, 
interviews.  Moreover, because of the pandemic, 
the field visits, photo and video diaries were 
limited. This, however, did not stop the project 
team to release the  two issues of the Anihan 
Magazine.
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Bezt Gee S. Magararu, Jemmalyne R. Aguilar, Aldrin E. Badua, PhD.

Strengthening of the 
Scientific Literature Services

The Scietific Literature Service was able to download 1,179 articles on 
postharvest and mechanization, catalogued and encoded 192 information 
materials to the current holdings database despite the pandemic in 2020

HIGHLIGHTS

Status: Continuing

Impact to Industry: Increased access 
of interested parties, both men and 
women, to information on postharvest and 
mechanization technologies.

Target Beneficiaries: PHilMech interested 
parties (students, researchers, academe, 
visiting pubclic

Sorting of IEC materials

Scientific Literature Services (SLS) office

In addition to the highlights, the SLS project 
also renewed its subscription to 6 serials, 
including Proquest: mailed PHilMech IEC 

materials to 233 external stakeholders including 
SUCs, served 42 researchers (17 males, 25 
females) during data gathering. It also served 
138 clients (42 males, 96 females) with IEC 
materials provision.
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Public Awareness Campaign of Postharvest 
Technology (Exhibits)

Because of the pandemic, the project shelved exhibition activities but 
showcased  postharvest and mechanization technologies through visual 
media in strategic areas of PHilMech.

HIGHLIGHTS

Status: Continuing

Impact to Industry:  Increased access 
of men and women target clientele to 
postharvest and mechanization technologies, 
systems and information

Target Beneficiaries: PHilMech interested 
parties (technology beneficiaries and the 
general public)

Lobby displays set-up

Showcasing the postharvest and 
mechanization technologies through visual 
media and exhibition is the main task of 

the project. However, because of the pandemic, 
the project  has to shelve its exhibition activities 
and delve into improving the display areas of 
PHilMech for 2020.

The project established the GAD corner at the 
entrance of the training hall of PHilMech, and 
the “About PHilMech” at the administration 

building’s lobby. A ribbon cutting ceremony 
officially launched the GAD corner.

The GAD corner featured GAD mainstreaming 
efforts, strategies and advocacies of PHilMech, 
while the “About PHilMech” displays featured 
history and ongoing programs and projects of 
PHilMech. 

Other proposed areas for improvement include 
the technology demonstration area and the 
scientific literature services room.

Bezt Gee S. Magararu, Pilar Eliza Phyllis C. Castro, Isis DC. Davalos, Aldrin E. Badua, PhD.
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PHilMech Visitor’s Bureau 

Before the outbreak of the pandemic, the project recorded 72 men and 50 
women visitors who visited and toured PHilMech’s facilities in 2020. 

HIGHLIGHTS

Status: Continuing

Impact to Industry:  Increased awareness 
of men and women  touring visitors on 
PHilMech as an agency dealing with 
postharvest development and mechanization

Target Beneficiaries: PHilMech interested 
parties (touring visitors)

Briefing of visitors

The project serves as an avenue for touring 
visitors to learn more of what PHilMech is 
all about.

From January to mid-March of 2020, the 
project recorded 72 men and 50 women visitors 
who sought assistance through briefing and 
touring of PHilMech technologies. Most were 
into farming,enterprise, local governance and 
teaching.

However, from late March onwards, no mass 
gathering was allowed in PHilMech because of 
the pandemic. Mass gathering of touring visitors 
was strictly not allowed for the year. A virtual 
Visitors Bureau is yet to be conceptualized to 
cope with the new normal.

Bezt Gee S. Magararu, Aldrin V. Hipolito, Aldrin E. Badua, PhD.
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Bezt Gee S. Magararu, Jessica Marie B. Laturnas, Jett Molech G. Subaba, Aldrin E. Badua, PhD.

Development of Easy-to-Access Information 
Materials on Postharvest and Mechanization  

Online media or channels such as website and social media were harnessed 
as information dissemination platforms for PHilMech’s postharvest and 
mechanization technologies and programs.

HIGHLIGHTS

Status: Continuing

Impact to Industry: Increased access 
of men and women target clientele to 
postharvest and mechanization technologies, 
systems and information. 

Target Beneficiaries: PHilMech interested 
parties (technology beneficiaries and the 
general public)

AHA makinarya series in PHilMech facebook

D iffusing R&D results through online 
platforms such as the website and social 
media is ACD’s mechanism to widen 

its reach and make information accessible to 
various men and women target audiences.

For 2020, the pandemic geared the project to 
place more updates, posts and advocacies in 
PHilMech’s website and social media accounts. 
PHilMech’s Facebook became an avenue for 
live streaming of technology and program 
promotions, and educational and informative 
events. There were 178 posts (RCEF Mech 
excluded, with separate reports) that were also 
placed on Twitter or YouTube. Series posts 
like Postharvest Technology Systems, Plant-
Plant-Plant, PHilMech Komix, AHA Makinarya 
and others were also introduced during the 

quarantine months. An increase of followers and 
likes from 1,000 to 20,000 was observed in the 
year.

PHilMech website on the other hand became a 
repository of news, promotions, publications, 
and a gateway for PHilMech employees to 
access various online data and applications. 
There were 86 uploads, news and promotions 
placed online. 

Online queries became the new norm, and the 
project made 300 replies or assistance.

Harnessing the use of these online platforms is 
for exploration as pandemic remains a threat for 
face-to-face information dissemination.
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Covid-19 Response Projects of PHilMech
All concerned divisions of PHilMech

Under this program, nine Covid-19 Response Projects were developed by the 
different divisions of PHilMech to help ensure food availability and access. 
These projects will help farmers and farmer cooperatives beat the odds of 
the pandemic through technology interventions of PHilMech. 

HIGHLIGHTS

Status: On-going

Impact to Industry: To contribute towards ensuring food availability, affordability, and 
accessibility and promote the establishment of S&T based and community-based livelihood 
programs. 

Target Beneficiaries: Farmers/ farmer cooperatives and entrepreneurs

Pilot testing of Brown Rice Micro Mill at 
Solano, Vizcaya
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Cognizant of the importance of the agri-fishery 
sector in the fight against COVID 19 pandemic, 
PHilMech refocuses its Programs, Projects and 
Activities (PPAs) to support and contribute to 
food production, availability and accessibility in 
line with the Department of Agriculture’s “New 
Thinking for Agriculture” paradigm. The mission 
is to collectively empower farmers and fisherfolk 
and the private sector to increase agricultural 
productivity, attain food security for more 
prosperous farmers and fisherfolk.

PHilMech accelerates and sustains the adoption 
of different agricultural machinery that will take 
advantage of economies of scale in agricultural 
production, promote value chain development, 
increase farm incomes, and improve the quality of 
life of farmers.

The different divisions of PHilMech came up with 
projects that will cater the needs of the farmers 
or farmer cooperatives and associations on this 
challenging time.

These projects serve as Covid-19 response of 
PHilMech to ensure food availability and access 
at the same time promote the establishment of 
Science and Technology based and commodity-
based livelihood programs.

The Covid-19 response projects of PHilMech 
include:
 
1.)  Application of PHilMech Mango Pectin-based  
     Edible Coating to Extend the Shelf-life of Fresh                 
     Mango 
2.) Establishment of Pilot Sugarcane Waste Silage  
     and Pelleted Feeds Processing Enterprise 
3.) Establishment of a Pilot Small-Scale Fruit-/  
     Vegetable-Blended Coconut Water Processing  
     Enterprise
4.) Establishment of Briquetting Enterprise for  
     Cacao Pod Husks and other related Biomass
5.) Improvement and Integration of Greenhouse  
     Solar Dryer with Biomass Furnace and Multi- 
     Tray Drying Cabinets to the Processing System  
     of Small-Scale Agribusiness Enterprises
6.) Improvement and Integration of Fluidized Bed  
     Dryer to the Two-Stage Grain Drying Strategy  
     of Small-Scale Rice Farmer Cooperatives and  
     Associations (FCAs)
7.) Pilot Adoption and Pre-Commercialization of  
     the PHilMech- KAMICO Developed Corn Mill  
     for Village Level Application (AMD) 
8.) Piloting of Modules for the Provision of   
     Mechanical Row Onion Seeding Technology
9.) Accelerating the Development and Adoption  
     of the Brown Rice Micromill for the Filipino      
     Rice Farmers
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Gender and Development (GAD)
Arnel Ramir M. Apaga, Helen F. Martinez, Ph.D., Christine Valmonte, PHilMech GAD Focal Point System

Despite the challenges brought by the COVID-19 pandemic, the PHilMech’s 
Gender and Development Program (GAD) geared up in 2020. Among the major 
accomplishments were: The 1) Formulation and approval of the PHilMech 
GAD Strategic Framework (GADSF) which serves as the agency’s roadmap 
in  integrating gender to the agency’s mandate, priorities and thrusts; 2) 
Re-institutionalization of the PHilMech GAD Focal Point System (GADFPS) 
in compliance  to the prescribed standard of the Philippine Commission on 
Women  (PCW);  and 3) Endorsement of the 2021 Agency’s GAD Plan and 
Budget (GPB)  by PCW adding boost and inspiration to the GFPS members.   

HIGHLIGHTS

Status: Continuing

Impact to Industry: Toward a work gender responsive agency with gender mainstreamed in 
the programs, projects and activities of PHilMech.

Target Beneficiaries: PHilMech management and staff

Ribbon cutting of the upgraded 
PHilMech GAD Corner
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As to the agency’s performance on gender 
mainstreaming activities, the following 
were attained. Seven memoranda and six 

special orders were issued by top management 
in support to gender mainstreaming efforts and 
activities. The New GAD Corner was upgraded as 
well. 

Nine R&D projects considered as gender sensitive 
and gender responsive projects with high HGDG 
scores ranging from 13-16 were approved for 
implementation. 

Capacity building activities of PHilMech 
personnel continued. A total of three batches 
of Training Courses on the Use and Application 
of Harmonized Gender and Development 
Guidelines (HGDG) was conducted and these were 
participated in by 92 PHilMech personnel (59 
female, 33 male).

PHilMech also joined the nationwide celebration 
of the National Women’s Month last March 2, 
2020. The kick off activity was attended by a 

total of 284 PHilMech personnel (165 female and 
119 male) and was graced by Director Jallorina. 
During the 2020 NWMC, Engr. Arlene Joaquin, 
Sr. Science Research Specialist was recognized as 
the first “Juana Awardee”. PHilMech recognizes 
outstanding women personnel of PHilMech with 
meritorious achievements and awards in their field 
of expertise.

PHilMech is also a staunch supporter of the 18-
Day Campaign to End Violence against Women. 
Aside from posting Eliminate VAWC advocacy 
materials, the agency also conducted a Virtual 
Culminating Program to end VAWC last December 
18, 2020.

Lastly, the first Lactating/Breastfeeding Room was 
also constructed before the year ended.

For the enabling mechanism, PHilMech was 
able to spend P14,029,673.46 M actual GAD 
expenditures. This however, was only 4.48% of the 
total agency budget.

18-day campaign to end VAW National Women’s Month Celebration 2020
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Information System Development, 
Enhancement and Software/ Hardware updates 

Billy T. Belonio, Jonathan Alex B. Lagmay, Edgardo S. Ligisan, Argel R. De Vera, Marvin L. Palapuz, Joshue 
C. Miguel, Jessica Nicole J. Ramos, Jason T. Carbonel, Al Brian S. Martin, Marlon E. Mananghaya 

Network Maintenance

The Information and Communication Technology (ICT) program is anchored on the notion that 
the provision of timely and relevant information through efficient and effective ICT processes 
and infrastructure are of paramount importance.

As such, the ICT program of PHilMech continued to handle an enormous scope of work in managing 
inter-division data and information flow that facilitate decision-making among the units of the 
agency. Also, PHilMech continued to maintain and enhance its presence in inter-agency ICT 
collaborations via exchange of ideas, development of web-based information systems and technical 
support to other agencies.

At the onset of the worldwide pandemic due to COVID-19, PHilMech ICT program responded 
in providing support services that allowed the agency to manage the disruption of work while 
protecting the entire manpower from undue exposure and/or infection of the virus. The following 
were implemented by PHilMech’s ICT program for the year 2020, most of which were focused on 
providing ICT services amidst the disruptions caused by COVID-19:
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Utilization of developed QR code location tracker system

1.  To support PHilMech’s workforce via the work-from-home scheme, the ICTS conducted VPN   
    remote access allowing connection to the office network, accessing all agency’s resources,      
    data and applications.

2. The DTR Barcode Scanner System was developed, installed and implemented along with in-house   
    developed system that generated individual barcodes. The barcodes, when scanned, showed real   
    time data of the employee such as time of log in and log out of the office. This touch-less scheme of       
    barcode scanning continues to minimize (if not totally prevent) the spread of the virus, as opposed  
    to the previous use of fingerprint biometric system.

3. A QR code-enabled location tracker system and application was developed to monitor or track                                      
    the location of employees within the premises of the agency. Enhancements and development of   
    this system is on-going.

4. Zoom Video Conferencing software program was purchased to facilitate the following activities:
 ●  Meetings/conferences of PHilMech staff
 ●  Online training by the RCEF, AFMechERN, HRMS, PMITD and other units of the agency   
         regarding their respective training objectives

5. The ICT program of PHilMech continues to develop and enhance its existing in-house-developed  
    information systems that has become readily accessible to all it staff members, with more secure   
    access protocols, via the worldwide web.
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Establishment and Operationalization
of the AFMechERN

RAFMES training

The establishment and operationalization of the Agricultural and Fisheries Mechanization and 
Engineering Resource Network (AFMechERN) has conducted several project activities for CY 
2020 adopting the new normal strategy of using teleconferencing platforms.

 
The AFMechERN Portal, the access point to the information hub of all mechanization-related 
data, has been developed and up through the PHilMech server. The Portal initially consolidates 
mechanization data available from PHilMech databases like PAFMechD and RAFMES. Data and 
information about AFMechERN, policies and issuances, data analytics like active data maps are now 
accessible to the general public.

The AFMechERN-developed information system known as “Registration of ownership of Agricultural 
and Fisheries Machinery and Equipment System (RAFMES)”. It has taken its momentum to be rolled-
out to the collaborators in the regional, provincial and city/municipal level. This was achieved with 
the active collaboration of the Bureau of Agricultural and Fisheries Engineering (BAFE). PHilMech 
and BAFE had a series of coordination meetings with the participation of all DA-RAEDs and selected 
PLGUs and C/MLGUs to set the strategies in rolling out of the system for registration of machines 
and equipment at the LGU level.

Normita A. Pasalo, PhD., Billy T. Belonio, Kristian Luz B. Sebastian, Louie A. Gonzalez, 
Gladys D. Delizo, Billy Bryle Pablo P. Menodaza, Sean Eric C. Samson, Harvey V. Gabriel 
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On-going construction of AFMechERN Building

Rolling out of the RAFMES was then conducted through an orientation on registration and hands-on 
training on the use of system via Cisco Webex platform. Roll out of the system was first conducted 
to all 15 DA-RAEDS. Every DA-RAED spearheaded the coordination, organization and conduct of the 
same system roll out to their respective provincial and city/municipal LGUs. Subject matter specialists 
from PHilMech and BAFE acted as resource persons in all system roll out. This collaboration 
successfully covered 41 provinces or 359 C/MLGUs nationwide for the year 2020.

Selected LGUs will be established as models for registration. They will serve as a showcase of a 
complete registration process. PHilMech will capacitate the model LGUs through orientation and 
hands-on training on the use of the RAFMES, provide technical assistance on the implementation of 
registration and hardware support like QR printer. These collaborative engagements were placed in a 
Memorandum of Agreement signed by both parties.

Establishment of database linkaging will be initiated among mechanization databases and 
information systems of PHilMech. Several harmonization meetings were conducted among database 
project implementers, users and system developers. Database linkaging of RCEP IS and RAFMES 
is being conceptualized and implemented. Linkaging to other in-house-developed mechanization 
databases and information systems like the AFMechRDE IS will also be established.

Construction of the AFMechERN Building at the PHilMech Headquarters has reached significant 
accomplishment despite the COVID-19 pandemic. AFMechERN project implementers actively 
participated in the activities of the Project Management Team (PMT) for AFMechERN building. The 
construction of building is expected to be completed by first quarter of CY 2021.
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Integrated Management System (IMS)

IMS audit

T he establishment  of  IMS  in PHilMech is premised on Executive No. 605, series of 2007; 
directing all government departments and agencies of the executive branch, government-
owned and controlled corporations (GOCCs) and government financial institutions (GFIs) to 

adopt International Standards and be certified accordingly. PHilMech has been IMS certified since 
2018 and is set to migrate its OHSAS 18001:2007 to ISO 45001:2018 in March 2021. 

The Philippine Center for Postharvest Development and Mechanization (PHilMech) has successfully 
underwent and passed the third Surveillance Audit on Integrated Management System (IMS) 
conducted by Russian Register certifying body on September 28-29, 2020. The PHilMech IMS 
Certification Audit was awarded to PHilMech on May 15, 2018 which covered three areas namely: 
ISO 9001:2015 Quality Management System, ISO 14001:2015 Environment Management System, and 
OHSAS 18001:2007 Occupational Health and Safety Management System.

The audit was conducted via virtual platform which was  attended by the PHilMech Management 
Committee Members, the IMS Core Team and Dr. Shahid Mustaq, External Auditor from the Russian 

Baldwin G. Jallorina, PhD., Johnson N. dela Cruz, Zhalimar J. Barza, Engr. 
Reynaldo P. Gregorio, Engr. Danilo A. Briones, Elijah Z. Davalos, Elaine S. 
Corpuz, Ma. Airoos G. dela Cruz, Precious E. dela Cruz, Sylvia O. Jacalan 
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Survaillance Audit on IMS

IMS toolbox at the Applied Communication Division

Register.  Dr. Mustaq discussed the scope and methods to be used for the audit since virtual audit is  
among  the first that the agency had to experience during this pandemic.

During the closing meeting, Dr. Mustaq happily announced that PHilMech was able to comply with  
the requirements of the International Standards including local and national legislations despite 
limitations brought by a series of lockdowns and quarantines in the country.
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Financial Highlights
Junifer M. Mabanto, Yvette Christine D. Ticsay, Maica Jane C. Garcia, Jasmine Mae M. 
Orola, Joan Lorraine M. Santos, Janie L. Reyes, Jennifer C. Ballado, Artena A. Tuates, 

Mildred R. Dizo, Ma. Teresa T. Diño, Remedios S. Ortiz, Johnson N. Dela Cruz

C y 2020 was historic for PHilMech, both in terms of the total allotment it received, and the 
challenges it faced in its budget utilization. With the reissuance of Special Allotment Release 
Orders (SAROs) for CY 2019 balances, the allotments entrusted to PHilMech reached a total of 

PHP10,578,063.94 broken down as follows:

FUND

Amount

PS MOOE CO FE TOTAL

Current 100,248,000.00 175,894,149.00 36,863,000.00 20,000.00 313,025,149.00

Continuing 687,992.16 873,804.61 2,017,719.58 3,579,516.35

Contingent 51,011,000.00 51,011,000.00

RLIP 1,925,983.00 1,925,983.00

MPBF 27,457,966.59 27,457,965.74

RCEF Rice 
Extension Services 

Program
181,089,449.00 181,089,449.00

RCEF 
Mechanization 

Program
10,000,000,000.00 10,000,000,000.00

TOTAL 130,319,941.75 408,868,402.61 10,038,880,719.58 20,000.00 10,578,089,063.94
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True to its commitment to uphold the farmers’ interest at all times, the PHilMech vigorously pursued 
the distribution of rice farm machinery and equipment, the conduct of capability-building activities 
and the generation and extension of new mechanization and postharvest technologies. Despite the 
restrictions and the formidable difficulties posed by the N-COVID 19 pandemic, PHilMech managed 
to obligate P8.729 billion of its P10.578 billion budget, for an overall budget utilization rate of 
82.52%.

Allotment Obligation Utilization 
Rate

 Current Appropriation

Programs 313.025 250.544 80.04%

Automatic Appropriation 10,183.015 8,403.945 82.53%

Miscellaneous 27.451 27.332 99.57%

TOTAL CURRENT 10,523.492 8,681.822 82.50%

Continuing Appropriation

Agency Specific Budget 3.580 3.541 98.72%

Contingent Fund 51.011 44.043 86.34%

Miscellaneous 0.007 - 0.00%

TOTAL CONTINUING 54.036 47.584 87.03%

GRAND TOTAL 10,578.089 8,779.406 82.52%

Fund Utilization of PHilmMech in 2020 (in millions)
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Region Province Total No. of Units 
Distributed

Total No. of FCA 
Beneficiaries

CAR Kalinga 8 5

Ifugao 13 7

Region 1 Pangasinan 235 130

Ilocos Norte 46 11

Ilocos Sur 19 5

La Union 180 63

Region 2 Cagayan 149 109

Isabela 182 134

Nueva Vizcaya 34 27

Quirino 25 17

Region 3 Aurora 18 6

Bataan 87 35

Bulacan 42 15

Nueva Ecija 243 153

Pampanga 178 76

Tarlac 115 49

Zambales 51 28

Region 4A Cavite 15 8

Laguna 42 24

Quezon 166 50

Region 4B Occidental Mindoro 61 38

Oriental Mindoro 18 14

Palawan 17 13

Region 5 Albay 25 8

Camarines Sur 68 30

Sorsogon 9 4

Appendix Table 1. No. of machinery distributed in various provinces nationwide

continue on the next page..
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Region Province Total No. of Units 
Distributed

Total No. of FCA 
Beneficiaries

Region 6 Aklan 106 29

Antique 25 4

Capiz 15 3

Iloilo 103 27

Negros Occidental 173 37

Region 7 Bohol 134 22

Negros Oriental 82 8

Region 8 Biliran 56 4

Leyte 177 34

Southern Leyte 35 4

Western Samar 25 5

Region 9 Zamboanga Sibugay 34 10

Zamboanga del Sur 31 15

Region 10 Bukidnon 36 10

Lanao del Norte 20 6

Misamis Occidental 24 5

Misamis Oriental 10 2

Region 11 Davao Oriental 26 8

Compostela Valley 12 6

Davao del Norte 17 4

Davao del Sur 17 4

Region 12 Sarangani 16 3

South Cotabato 32 10

Sultan Kudarat 25 8

North Cotabato 31 8

CARAGA Agusan del Norte 15 4

Agusan del Sur 26 9

Surigao del Sur 30 13

TOTAL 3379 1361

Appendix Table 1. No. of machinery distributed in various provinces nationwide 
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Date Filed Application Title Application Number

Patent Application Title

December 03, 2020
Method for Preparing Sugar-Free Fruit Jam 
Stabilized with Pharmaceutical Grade Pectin from 
Mango Peels

1-2020-050502

December 03, 2020 Method for Preparing Set Yogurt Stabilized with 
Pharmaceutical Grade Pectin from Mango Peels 1-2020-050501

November 24, 2020 Brown Rice Micro Mill with Impeller Huller 1-2020-050480

June 02, 2020 Pre-Cleaner for Corn 1-2020-05159

Utility Model Application Title

August 10, 2020 Carbonized De-Oiled Cashew Nut Shell Fuel 
Briquette and Briquetting Process 2-2020-050381

June 24, 2020 Carbonized Dry Sugarcane Leaves Briquette and 
Briquetting Process 2-2020-050251

Industrial Design Application Title

June 24, 2020 Non-Destructive Coffee Moisture Meter 3-2020-050277

Copyright Application Title

December 01, 2020 Postharvest Technology Bulletin No. 5: Non-
Destructive Moisture Meter for Coffee Beans A2021-08

December 01, 2020
Guide for Direct Seeding Establishment of Onion 
Using the PHilMech Multi-Row Onion Mechanical 
Seeder

A2021-09

July 06, 2020
Program on Determining the Effects if Paddy 
Post-production Mechanization to the Post-
production Losses

A2021-07

June 24, 2020 Source Code of Non-Destructive  Moisture Meter 
for Coffee Beans N2021-02

Appendix Table 2. Technical Support to Intellectual Property Rights (IPR) Services
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Title Date Number of Participants

Online Training Course on Cacao Postharvest 
Technologies & By-Product Utilization September 17, 2020 48

Online Training Course on Mechanization and 
Postharvest Technologies for Corn and Cassava September 30, 2020 31

Online Training Course on Mechanization and 
Postharvest Technologies for Corn and Cassava October 27, 2020 31

Online Training Course on Mechanization and 
Postharvest Technologies for Corn and Cassava October 29, 2020 31

Online Manufacturers’ Forum October 6, 2020 5

Online Manufacturers’ Forum November 18, 2020 26

Online Manufacturers’ Forum November 23, 2020 3

Place Date Number of 
Participants Technology

Bacoor, Cavite September 18, 2020 20 Pneumatic Corn Planter

Hermoso, Bataan November 10, 2020 36 10-Row Onion Mechanical Seeder

Mondacada, Tarlac November 20, 2020 38 12-Row Onion Mechanical Seeder

Arayat, Pampanga November 25, 2020 36 10-Row Onion Mechanical Seeder

Bongabon, Nueva Ecija November 27, 2020 37 12-Row Onion Mechanical Seeder

Bayambang, Pangasinan December 4, 2020 30 10-Row Onion Mechanical Seeder

Appendix Table 3. Technology/Manufacturers’ Fora in 2020

Appendix Table 4. Summary of Technology Demonstration in 2020

Appendix Table 5. Summary of Trainings/Webinar on Corn and Cassava Mechanization and Postharvest Technologies 

Title Date Number of 
Participants

Online Training Course on Mechanization and Postharvest 
Technologies for Corn and Cassava ( 1st batch) Sept. 29-30, 2020

Total: 31
Male: 16

Female: 15

Online Training Course on Mechanization and Postharvest 
Technologies for Corn and Cassava ( 2nd  batch) October 28-29, 2020

Total: 31
Male: 17

Female: 14
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Appendix Table 6. Summary of Trainings/Webinar on HVC Mechanization and Postharvest Technologies

Title Date Number of 
Participants

Online Training Course on Cacao Postharvest technolo-
gies and By-Product Utilization ( 1st batch) September 16-17, 2020

Total: 48
Male: 28

Female: 20

Online Training Course on Cacao Postharvest technolo-
gies and By-Product Utilization (2nd Batch) October 26-27, 2020

Total: 54
Male: 29

Female: 25

Webinar on Cacao Bean Processing : Fermentation and 
Drying (1st batch) Nov. 27, 2020 Total: 37

Webinar on Cacao Bean Processing : Fermentation and 
Drying (2nd  batch) Dec 11, 2020 Total: 141

Appendix Table 7. Information, Education and Communication (IEC) materials produced by ACD in 2020

Project IEC Materials Produced No. of copies/
production Target Audience

Creating Awareness on 
Postharvest and Mechanization

• PHilMech  Annual Report 2019
• PHilMech Newsletter (1st, 2nd,                                                                                                                                             
   3rd, and 4th Quarter issues)
• PHilMech  Leaflet

1,000
12,000

(3,000 each)
1,000

PHilMech staff,  
visitors, exhibit 
viewers, partners and 
collaborators, policy 
and decision makers, 
netizens

Publishing Journals and Other 
Technical Publications

• Asian Journal of Postharvest                                                                                                                                      
   and Mechanization (1st & 2nd                                                                                                                                              
   issues)
• Technology Briefers
• Technical Bulletin

2,000 copies

200
1,000 copies

Researchers and 
academe (local and 
international)

Process Documentation and 
Packaging of PHilMech Success 
Stories

• Process Documentation 
- Photo/video documentation
- Field visits/interviews
- Journal entries
- Video diaries

• Packaging of Success Stories
- Anihan Magazine (2 issues,
 @1,000 copies)

- Short Film animation 
(Coffee Princess,
Magsasakang Reporter)

2,000

2 productions

PHilMech staff, Would-
be technology adopt-
ers,  partners and 
collaborators, 

Public Awareness for Postharvest 
and Mechanization

• Visual media displays
- GAD Corner
- About PHilMech

2 Exhibit/visual media  
viewers

continue on the next page..
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Appendix Table 7. Information, Education and Communication (IEC) materials produced by ACD in 2020

Project IEC Materials Produced No. of copies/
production Target Audience

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

• Social Media postings 
(FB and Twitter)

• Website Uploads
• Answered Queries

178

86
300

Netizens

Communication Support for the 
RCEF Mechanization Program

• Technology leaflets (5 kinds 
at 30,000 copies/kind)

• RTL flyer
• RCEF primer
• Roll-up banners 

(15 sets: 6 kinds/set)
• Billboard
• Training/ extension notebook
• Gabay sa Magsasaka 

(2 kinds; 1,000 @)
• Training portfolio bag
• Training specialist manuals 

(5 kinds ; 1,500 @ kind)
• Advocacy Wall Calendar

• Advocacy Sticker
• Advocacy Shirt

• Training Module Videos
• Promotional Video
• Broadcast Materials
• Machine Distribution Videos
• Testimonial Videos of FCAs
• Arangkada song
• Livestream E-talakayan 

(webinar)
• Digital media post 

(Facebook, Website)
• Press Releases published
• Media/Press Conference 

(live, virtual)

150,000 copies

20,000
20,000

90

3
5,000
2,000

1,500
7,500

1,000 
(initial delivery)

18,000
13,800 

(initial delivery)
9
2
12
13
5
1

9 airings

182 posts

13
4

Farmer Cooperatives 
and Association (FCA) 
beneficiaries under the 
RCEF-Mechanization 
program;  RCEF Mech 
program trainees;  
intermediaries






