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Foreword
As the center of agricultural mechanization development in 

the country since 2010, we have been zealous in bringing 
about the gospel of modernization among our stakeholders 

from the different parts of the country. As expected, the debut 
of mechanization was not so welcoming especially among farm 
laborers. As they were threatened to lose their jobs, rise of the 
machines received negative feedback as it can replace their 
roles in the fields during planting or harvesting seasons. Despite 
the negative feedbacks, the rice mechanization program of the 
Department of Agriculture has steadily moved throughout the 
archipelago. This move has championed mechanization in rice 
farming in the country. 

However, the Department of Agriculture through PHilMech has 
never waved in championing mechanization in the Philippines. 
Together with our partners, we were hand-in-hand in providing 
trade fairs, exhibits, techno-demonstrations, communication 
materials, training courses and symposia, and big roadshows 
in Luzon, Visayas and Mindanao just to advance the cause of 
mechanization among our farmers and other stakeholders.

It might be too early to say that we have harvested the fruits of 
labors for the past seven years, but we can humbly say that the 
Philippines is gearing toward agricultural mechanization today. 

This year’s annual report features our RDE efforts, programs and 
accomplishment contributing to our mantra of transforming the 
future of agriculture through mechanization. We venture into 
mechanizing some of the postharvest and processing systems in 
different commodities aside from rice. We develop technologies 
that can ease the burden of farmers and processors, maximize 
their productivity and increase their profit. 

We also continue our extension efforts to bring the discoveries of 
our researchers and inventors right to the end users and future 
investors. We produced communication support materials, 
provided training courses/symposia and business plans for the 
current and future stakeholders of PHilMech. 

We believe that our collective works and efforts in 2017 as an 
agency is significantly curbing postharvest losses and primarily 
bringing our country towards a mechanized and globally 
competitive agriculture. 

Baldwin G. Jallorina, PhD
Director IV





RDE Highlights

Become a premier center for postharvest and mechanization 
development for a globally competitive and sustainable 

agriculture and fishery sectors.

To empower the agriculture and fishery sectors by increasing 
resource-use efficiency and productivity, reducing losses and 

adding value to the produce through research, 
development and extension.

Generate, extend and commercialize appropriate and problem-
oriented agriculture and fishery postharvest and mechanization 

technologies, practices and systems.

About  PHilMech
Our Vision

Our Mission

Our Mandate

PHilMech Annual Report 2017
1



RDE Highlights

PHilMech Annual Report 2017
2

• The developed grain probe moisture meter of PHilMech is being pilot 
tested so that improvements on the technical, operational and socio-
economic performance can be incorporated. From among the 16 
cooperators in Luzon where pilot testing was done, 13 cooperators (81.25%) 
said that the grain probe moisture meter made their procurement faster.  
They considered the  probe moisture meter as  handy, easy to use and 
capable of giving instant reading.  The cooperator from the International 
Rice Research Institute (IRRI) also gave positive feedback.  However,  three 
cooperators (18.75%) in Luzon said  otherwise.  They said that  the probe 
moisture meter prolonged their operations. (on page 14). 

• PHilMech is also developing an easy to operate, portable, accurate 
moisture meter for coffee.  This is less expensive and locally made for 
local farmers and other industry stakeholders. The prototype unit moisture 
meter used capacitive sensor oscillator circuit and can measure both green 
coffee beans and parchment coffee. It was calibrated for three coffee 
varieties namely: Coffea arabica, Coffea liberica and Coffea canephora.  
Validation and field testing results indicated that the prototype unit coffee 
moisture meter is sufficiently accurate for  all three coffee varieties. (on 
page 30).  

• A semi-automated compact biomass furnace is being designed and 
developed at PHIlMech to reduce drudgery during  operation.  Moreover,   
biomass furnaces available,  whether local or available,  are bulky and 
expensive.  The prototype unit is undergoing pre-test trials to establish 
different design parameters suited for drying rice and corn commodities.
(on page 17).  

• PHilMech is also developing an efficient commercial-scale belt-type dryer 
in combination  with  far-infrared and convection heating (FIRCH) to rapidly 
dry mango slices.  This is expected to reduce drying cost and time..  The 
LPG-fired FIR heater was tested and evaluated.  Drying tests revealed that 
the moisture removed was higher as the distance from the heater gets 
closer.  Meanwhile, the fabrication of FIRCH conveyor dryer with a 25 kg/h 
capacity is on-going. (on page 36).  

Efficient drying and dehydration
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• The effect of ethanol vapor treatment  on the quality of tomatoes  was 
studied at PHilMech.  Results  revealed that postharvest application of 
6%  ethanol vapor can extend the life span of the tomatoes up to 43 days,  
stored at 18 ⁰C. (on page 45).

• PHilMech is developing a computer vision system  (CVS) for mango 
sorting and grading since mango sorting in the country is done manually 
requiring highly skilled  personnel.  A laboratory unit CVS for fresh mango 
was  fabricated and has undergone initial testing and calibration tests. 
Initial assessment generated from the laboratory testing yielded promising 
results for external defects and size parameters. (on page 34).

• During the storage of rice and corn,  pests such as Sitotroga cerealella 
(Olivier) and Ephestia cautella (walker) in its larvae stage are major 
problems for stored commodities. The use of  biological control of 
lepidopterous pests (Olivier, Walker) using insect natural enemies like 
predator and parasitoid like X. flavipes provides an alternative pest 
management tactic for controlling the development of pest during storage.  
Results of the studies showed that X.  flavipes was capable of preying on 
all immature stages of S. cereallela and Ephestia spp. caused 59 and 86% 
suppression, respectively.  On the other hand, Trichogramma spp has high 
preference for eggs of S. cereallela and Ephestia spp. (on page 47).

• PHilMech as lead agency on postharvest will establish an insect museum 
for stored product insect, consistent with the fundamental purpose to 
educate people. Initials samples were collected from different warehouses  
of the National Food Authority and public markets in Region III, Region X 
and Region XI. (on page 46).

• A sensor device for cacao quality measurement has been developed by 
PHilMech.  The instrument is composed of several sensors that measure 
the sugar content, volatile alcohol, and salinity of the juice from the bean 
mucilage. Once the juice is analyzed, the device will show the value of 
different quality parameters that indicate  freshness and quality of wet 
cacao beans.   After fabrication of the prototype unit, sensitivity testing was 
conducted at CocoaPhil and Kennemer Food Inc. located at Talandang,  
Davao City.. (on page 24).

Appropriate handling, storage and processing techniques
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• Banana freckle is an ever-present disease  that first occurs on leaves 
then downward to the fruit bunch abetted by rainfall during the season. In 
response to the problem,  PHilMech is using microbial control agents as 
pre-harvest treatment of banana freckle caused by Phylloticta musarum. 
Novel strains of beneficial microorganisms with myco-parasitic capability 
are being field tested as spray solution.  Results showed consistent 
absence of freckle disease on both leaves and fruits of banana test plants.. 
(on page 23).

• This collaborative project of PHilMech and Central Bicol State University 
of Agriculture (CBSUA) aimed to evaluate the physico-chemical, microbial, 
nutritional and sensorial stability of pure or natural and fruit/vegetable-
blended coconut water extracted from mature coconut during storage 
using different preservatives and packaging materials. Extracts from 
selected fruits and vegetables were used as fruit-blend, including 
calamansi, pandan, mint, cucumber, watermelon and carrots and blue 
ternate. Extraction methods, formulations, standardization, characterization 
and sensory evaluation of the finished beverage products were conducted. 
The shelf life study of pasteurized and unpasteurized pure and fruit-
blended coconut water extracted from mature coconut using different 
preservatives and packaging materials is on-going. (on page 33).

• PHilMech  is  also evaluating the effects of different drying methods and 
pre-treatment techniques to the quality of the  powder  red chili, red 
creole onion, and yellow granex onion. The storage characteristics of the 
produced powder are also studied. Optimization of drying characteristics 
of the three commodities were conducted using a laboratory hot-air dryer, 
and the identified optimized conditions were adopted in comparing the 
effect of different drying methods (cabinet drying, greenhouse solar drying, 
sun drying) and different pre-treatment techniques (washing, blanching, 
application of chemical additives) in the physicochemical and nutritional 
characteristics of the produced powders. (on page 43).
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• PHilMech explored  the molecular method  in optimized steps to identify, 
bacterial, fungal and yeast isolates from cacao beans. In identifying 
them,  the knowledge gained to create desirable traits  can help cacao 
production. Also,  PHilMech is compiling  methods, tips and references into 
a manual  to guide regular identification of microorganism. The molecular 
identification of  microorganism in cacao can influence the processes with 
respect to how it ferments,  spoils and develops diseases. (on page 26.

• PHilMech has developed an appropriate pre-cleaner and elevator for 
PHilMech compact corn mill.  Results of the laboratory test trials revealed 
that an  angle of 8 degrees produced destoner efficiencies of 96.81 and 
75.05% on small and medium-sized stones, respectively. On the other hand, 
3000 rpm of blower produced a winnower efficiency of 98.66% with low 
presence of corn kernels blown away with other  impurities at the waste 
outlet of pre-cleaner. Thus, the developed pre-cleaner has an over-all 
destoner and winnower efficiencies of 85.93% and 98.6%, respectively.         
(on page 21).

• The PHilMech-developed rolling corn mill for village-level operation  will be 
pilot-tested in white corn eating areas in Visayas and Mindanao.  The pilot 
units for deployment are being fabricated.  Pilot testing commences  in 
2018.. (on page 20).

• Cacao (Theobroma cacao Linn), is grown for its beans and processed into 
various products  like chocolates, cosmetics  and pharmaceuticals where 
80% of the production is in Davao and processed product are traded and 
further stored in Manila. PHilMech conducted a study to determine the 
effects of storage insects associated with dried and processed cacao. 
Results showed  that  unfermented  cacao  beans were more preferred 
by insects since these do not possess strong aroma.  An average of 6.87% 
insect damage and an average weight loss of 0.99% was  incurred after 
three to five months of storage. (on page 25).



RDE Highlights

PHilMech Annual Report 2017
6

Appropriate mechanization  technologies

• Despite the level of mechanization in rice farm operations, transplanting 
and harvesting machine level of adoption by farmers remained relatively 
limited.  To increase the adoption of transplanter and harvester in farm 
areas,  PHilMech is developing   transplanter and harvester which can 
be mounted and dismounted in hand tractor.  Performance evaluation 
of mechanical rice harvester was conducted in Solano, Cagayan.  Some 
proposed modifications include cleaning/separation system,  weight 
distribution of  components and gear lever, clutch and transmission system.  
On the other hand,  the mechanical rice transplanter is being fabricated in 
Cauayan, Isabela.. (on page 15).

• The pilot testing of the DOST-MIRDC developed hand-tractor-attached 
transplanter and  harvester was done in Laguna, Nueva Vizcaya and Nueva 
Ecija.  The transplanter and harvester offer many operational and financial 
benefits like efficiency and effective operations, shortened transplanting 
and harvesting period  and lower labor cost. (on page 16).

• Key Informant Interviews (KII) and surveys were conducted in seven 
provinces to assess the practices of cassava and sugarcane farmers. 
Documentation of existing machines used for weeding and fertilizer 
application were also done.  The prototype design of the cultivator cum 
weeder-fertilizer applicator was attached to commercially available 
four-wheel tractor.  After calibration, the prototype was subjected to 
performance and field testing in Pampanga.  Modification on the prototype 
was done to conform to the PTO operation. (on page 31).
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Agricultural Waste and By-Product Utilization

• PHilMech is  developing  a  biosorbent  fiber  for filtration system of juices 
and beverages  using cellulose acetate derived from cacao pod husk and 
a nano-composite from novel  clay.  It was concluded in the study that the 
spectra of CA standard and the cacao varieties (BR25, F1 and UF18 are 
identical which indicates that the produced cellulose acetate have similar 
chemical properties as the commercially available cellulose acetate.  Gas 
chromatography analysis showed that there are no traces of solvent used.  
Thus it is safe to use as a biosorbent for filtration. (on page 28).

• Mango farmers commonly use paper bagging materials. However, paper 
bag is susceptible to damage when exposed to moist conditions. Thus, a 
bioplastic bagging material was developed by PHilMech in partnership with 
First in Colours (FiC). This material has the added characteristic of higher 
biodegradability as compared to other plastics.   PHilMech is assessing 
the technical and financial performance of the developed biodegradable 
plastic as mango fruit bag. Field testing runs were conducted in Guimaras 
and Negros Oriental. (on page 35).

• Converting the de-oiled cashew nut shell into usable products (e.g 
briquettes) will address the problem of waste disposal.  PHilMech is  
developing an environment-friendly fuel briquette sufficient to resist 
impact during handling and transport and produce the required heat for 
domestic cooking and also for industrial application. It is concluded that 
the energy values and combustion qualities of the briquettes produced in 
this PHilMech study are sufficient enough to produce the required heat for 
domestic cooking and with potential for industrial application. (on page 29).

• Huge amount of sweet potato vines (SPV) are commonly discarded and 
burned in the field after harvesting of sweet potato roots. As an intervention, 
PHilMech assessed the conversion of SPV into silage.  The SPV was 
processed into silage and used as feed material for feeding livestock such 
as cattle, swine and goat. The ensiling of SPV showed favorable financial 
results from the point of view of processors and on the part of livestock 
raisers. It also reduced more than 16 times the amount of GHG emission 
of open burning of SPV in the field. The ensiling of SPV was considered 
eco-efficient due to higher amount of SPV silage produced than the 
environmental impact generated during the ensiling process. (on page 51).
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Prevention and control of mycotoxin,  pests  and  diseases

Socio-economic and Policy Researches

• PHilMech conducted a pilot-scale processing system for the production of 
pectin from mango peels. The technical performance was assessed based 
on the physico-chemical properties of the produced pectin, acceptability 
of mango pectin-based food products in terms of sensory attributes. 
The produced pectin met the United States Pharmacopeia specifications 
indicating its superior quality. The physico-chemical properties remained 
stable for at least one year. Functional attributes are highly acceptable 
based on sensory evaluation of pectin-based food products. It contains 
60 to 77% total dietary fiber, wherein 53% correspond to soluble dietary 
fiber thus providing many health benefits. Financial indicators showed 
that an upscale pectin production from mango peels is viable with a 
benefit-cost ratio of 2.12 and internal rate of return of 36.82. Therefore, the 
developed mango pectin processing system is ready for promotion and 
commercialization. (on page 38).

• Food irradiation in the Philippines is seen to have a promising future 
for commercial use for fruits and vegetables. PHilMech is studying the 
inactivation of microbial pathogens on mango by gamma irradiation.  
These pathogens included Lasiodiplodia theobromae and Colletotrichom 
glozospoiroides.  Chemo-physical and organoleptic analyses were done 
after irradiation treatment on fruit stem and tissue.  Higher irradiation 
dosage had shown physical damage. (on page 37).

• The rapid spread of decay in fruits and vegetables caused by fungal 
pathogens such as Rhizopus stolonifer and Mucor piriformis is one of the 
major problems causing substantial economic loss. PHilMech found a 
solution using chitosan concentrate.  This is  considered as biological safe 
coating in preserving different type of fruits and vegetables by slowing 
the respiration rates, retaining  the firmness and  controlling the microbial 
growth in the commodity. (on page 44).

• A market analysis of both minimally processed (shallot and bulb onion) 
and processed bulb onions is being done at PHilMech.  The study was 
conducted in Ilocos and Nueva Ecija. Marketing barriers identified for 
minimal processing include the lack of direct linkage to end-users, high 
transportation costs and the availability of raw materials for minimal 
processing. (on page 39).
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• The mechanical 10-row onion seeder was pilot tested in top producing onion 
municipalities of Nueva Ecija  (i.e. Bongabon, San Jose, Rizal and Llanera) 
and Pangasinan (e.g  Bayambang).  The traditional method of planting onion 
(i.e. broadcasting and  2 row direct  seeding)  was compared to mechanized 
planting. The results showed  that the use of mechanical row onion seeder 
reduced  production cost and increased  yield. (on page 41).

• The effects of paddy mechanization to the postproduction losses from 
harvesting, threshing and drying operations was determined by PHilMech.  
The study was conducted in 10 major paddy producing provinces of the 
country like  Isabela, Nueva Ecija, Camarines Sur, Leyte, Negros Oriental, 
Bukidnon, Agusan del Sur, Compostela Valley and South Cotabato.  
Measurement of losses was conducted for two seasons using prescribed 
formula.  Around 80 percent of the total farmer’s produce are disposed right 
after threshing to local traders/assemblers and rice millers.  Twenty percent 
use combine harvesters while few are utilizing mechanical dryers.  At the 
traders and millers’ level, almost all of them have their own pavement and 
mechanical dryers.  Results showed that shifting from manual harvesting 
and mechanical threshing (MHMT) operations into the use of rice combine 
harvesters (RCH) resulted to a reduction in losses as high as five percent. (on 
page 19).

• PHilMech  identified a  mix of technologies that can effectively harvest, 
thresh, clean and sort soybeans. PHilMech also identified processing 
systems for soybean products which were pilot tested in Tago, Surigao del 
Sur; Cabanatuan, Nueva Ecija; Palo, Leyte; and Metro Manila.  Initial results 
of  this PHilMech study showed that the adoption of developed soybean 
postharvest technologies has improved the quality of soybeans which 
has led to increased income.  Moreover, the development of processing 
system has paved the way to the growth of soybean processing sector. (on 
page 52).

• PHilMech tested the 10-Row Onion Mechanical Seeder under laboratory 
and actual field conditions. The technical performance of 10-ROMS was 
also compared with the existing direct seeding methods. Based on the 
results of the study, the 10-ROMS can be used and operated in all types 
of soil for bulb onion with an actual field capacity ranging  from 0.35 to 
0.41 ha/h and field efficiency of 72.58 to 78.31%, higher than the minimum 
PAES requirement of 60% for mechanical seeder. The 10-ROMS had 
higher field capacity and lesser labor requirement than 2-row seeder and 
manual broadcasting methods. The crop seedling performance of bulb 
onion planted by 10-ROMS was comparable with 2-row seeder and manual 
broadcasting. For effective utilization of 10-ROMS the planting area should 
be well-prepared and dry.  (on page 40).
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Empowerment of  Industry Stakeholders

• PHilMech conducted studies on the application of high-temperature 
storage (HTS) structure for multiplier bulbsets onion for two cropping 
seasons in 2016-2017, in three major-producing provinces of Ilocos Sur 
(San Juan and Sinait), Ilocos Norte (Badoc and Vintar) and Nueva Ecija 
(Science City of Muñoz). While study on the storage of bulb onion using 
HTS was implemented in 2017 in Occidental Mindoro (Magsaysay and San 
Jose). Results showed that HTS can significantly reduce the storage losses 
in multiplier bulbsets by 20.39 percentage points which could generate 
additional benefits of higher seed recovery. Moreover, this storage also 
generated very satisfactory performance in reducing storage losses of 
about 44.58 percentage  lesser on bulb onion for a storage period of about 
four months. . (on page 42).

• PHilMech has optimized the production of wine, vinegar, softdrinks and fuel 
briquettes, ethanol, cacao drippings/ sweatings during fermentation and 
pod husks under laboratory scale. These individual products and processes 
can be integrated into a complete processing system by establishing a 
cacao by-products processing enterprise, study its economic viability 
through pilot testing as well as helping the intended beneficiaries/ clients 
enhance their technical and managerial skills in the operation of the 
processing enterprise. (on page 27).

• The project on Business Development Services (BDS) catered 365 
participants through technical briefings, exposure visits and provision of 
technical assistance this 2017. The project was also able to identify seven 
new MCSTD adopters/investigators, conducted 14 batches of technical 
briefings and three batches of skills training. This project aims to enhance 
the entrepreneurial capabilities of the new and existing technology 
adopters/investors of PHilMech. (on page 56).

• PHilMech also developed a Village-Level Coconut Water Processing 
Technology integrated to a copra and VCO processing system. Farm 
profiling was conducted in Pantukan and Mabini Compostela Valley 
wherein physico-chemical properties of coconut in the areas were 
determined. Forthcoming activities include  commissioning and testing of 
CCW facilities, actual operation of CCW processing, shelf-life study and 
product marketing will be in Pantukan, Compostela Valley. (on page 32).
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• The Enterprise Development Division of PHilMech continued to provide 
technical assistance on postharvest enterprise development. Clients 
who seek to start or expand an enterprise that employs mechanization, 
postharvest and agro-processing technologies were given assistance. In 
2017, the project provided assistance to five different agro-enterprises in 
Mexico, Pampanga (MACUPA MPC), Cabanatuan City (Kalamansi and Palay 
Growers Association), Bagac (cashew nut) and Balanga, Bataan (mango) 
and North Cotabato (mushroom). (on page 54).

• With the current market demand for quality green coffee beans, PHilMech, 
through the EDD-ECES, continues to assist community-based coffee 
processing enterprises (CBCPEs) in various areas across the country. 
PHilMech through the DA-BAR funding was able to distribute 2 units of 
steel pulpers each for Robusta coffee enterprises and 12 units of Rubber 
pulpers for the Arabica farmers. Two of the four CBCPEs had already 
followed the PHilMech-recommended PH system for Arabica and Robusta 
coffee. This year’s project assessment and coffee expo were attended by 
more than 200 participants from 6 regions in the Philippines composed 
of DA-RFOs, LGUs, coffee farmers, coffee specialists and enthusiasts. (on 
page 57).

• The KOICA-RPC project is a complete package of rice processing 
technologies for the farmers aimed at addressing their problems on 
deficiency of postharvest facilities, lack of working capital and weak 
management. For the year 2017, the project conducted two assessment and 
planning workshops. Moreover, PHilMech conducted a two-week training 
course on “Operation and Management of KOICA-RPC in the Philippines”. It 
was a cost-sharing activity among DA-RFO’s I, III, LGU Pangasinan, Aurora 
and PHilMech. Another highlight is the Post-Management Assistance from 
KOICA. The Korean Technical Experts conducted the technical training and 
facility repairs, replacement and maintenance for around two (2) weeks per 
RPC from March 6 to April 17, 2017. The 2nd dispatch was also conducted on 
August 3 to 15, 2017. (on page 59).

• PHilMech  collaborated with the Philippine Commission on Women (PCW)    
to  empower women as frontliners in the establishment of MCSTD-based 
enterprises in the country.  A  two day Product Assessment and Market 
Encounter (PAME)  has  been conducted  to provide information on food 
quality and food safety and ensure that the products being produced are 
marketable. Moreover, four batches of learning sessions were conducted 
for the new women micro-entrepreneurs from Region II, III, V and VI. This 
project promotes the growth of enterprises that mitigate the effect of 
poverty to women. (on page 55).



RDE Highlights

PHilMech Annual Report 2017
12

• As part of the  Gender and Development (GAD) program of PHilMech,  
among the activities conducted in 2017  include  (1)  a demonstration 
on soybean processing,  (2) refresher course on gender and  basic 
tools in gender analysis,  (3)  training workshop on harmonized gender 
and development guidelines (HGDG), (4)  visitor’s briefing on gender-
friendly technologies of PHilMech and community visits  to PHilMech 
technology adopters, and (5) GAD Summer Day Care program for PHilMech 
employees’ children. (on page 80).

• In support to training and other extension activities of PHilMech, the 
Applied Communication Division developed and disseminated a total of 
95,662 copies of Information, Education and Communication (IEC) materials 
to different agricultural industry stakeholders. PHilMech website and social 
media were also used to reach out to the different stakeholders. Exhibits, 
briefing of visitors, school-on-the air, techno fora were conducted. A total of 
2,161 visitors were briefed this year. (on page 69).

• Viable farmer-based coffee processing enterprise models have been 
established among coffee growers/procesors in Benguet, Mt. Province, 
Aurora and Agusan del Norte through continuous coaching and mentoring. 
Two groups from the Cordillera Administrative Region were trained on 
coffee cupping and quality assessment as they cater the market for coffee 
and placing top 10 especially the Kape Pilipino Green Coffee Quality 
Grading Competition by the Philippine Coffee Board, Incorporated. (on 
page 58).

• PHilMech conducted 28 batches of training courses and symposia, 12 
techno-demonstrations and 6 manufacturer’s fora in 2017.  These activities 
are meant to bring about technical capability enhancement of beneficiaries 
and stakeholders. Three patents, one industrial design and one utility 
model applications were submitted to IPO Philippines while four copyright 
applications were registered. . (on page 60).
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A grain probe moisture meter developed 
by PHilMech can rapidly and accurately 
measure moisture content of palay and corn 

while customary grain sampling. The project aims 
to further evaluate and improve, the technical, 
operational and socio-economic performance of 
the PHilMech-developed Grain Probe Moisture 
Meter to selected stakeholders of the grain 
industry.

Identified sites of the project for Luzon include 
Bulacan, Nueva Ecija, Nueva Vizcaya, Pangasinan, 
Isabela and Camarines Sur. A total of 15 grain 
stakeholders were selected as potential 
cooperators for the project.  A cooperator from the 
Postharvest Mechanization Unit of the International 
Rice Research Institute (IRRI) at Los Baños, Laguna 
was identified as additional cooperator.

Debugging activities and calibration experiments 
were done prior to the conduct of pilot testing.  The 
prototype probe moisture meter for pilot testing is 
now equipped with a moisture range of 8% to 30% 
for paddy and corn grains.

For the first year, pilot testing was done in Luzon. 
Minor improvements/modifications noted in Luzon 
will be incorporated to grain probe moisture meter 
intended for Mindanao and Visayas.

From the 16 cooperators selected in Luzon, 13 
cooperators (81.25%) said that the Grain Probe 
Moisture Meter makes their procurement/
operation faster. The grain probe moisture meter 
is handy, easy to use and capable to give an 
instant reading. The readings were consistent and 
acceptable, though some suggested adjustments 
and/or increase the moisture content reading with 
a minimum of two (2) percent.  Positive feedback 
on the probe moisture meter was expressed by the 
IRRI cooperator but remarked that moisture meter 
with grain holder/container is more flexible or 
adaptable than probe type.

Pilot Testing of PHilMech-Developed 
Grain Probe Moisture Meter

Rice
MEV Ramos,  AC Joaquin,  RC Martinez and RP Avila

Three (3) of the total cooperators in Luzon said that 
the Grain Probe moisture meter prolonged their 
operation and the readings were not accurate and/
or too low compared to their conventional method 
of moisture content determination. 

It was noted that the moisture content readings 
between the Grain Probe Moisture Meter and the 
existing moisture meters during field testing (1% to 
8.8%) and pilot testing (1%-6.3%) were comparable. 
Field testing covered the wet and dry season 
harvests while the pilot testing covered mostly 
the dry season harvest. IRRI cooperator which 
compared the probe moisture meter with oven 
method and two commercial moisture meters 
showed the lowest moisture difference between of 
0% to 0.80%.

Pilot testing of the probe moisture meter for 
Visayas and Mindanao will be conducted in the 
second or third quarter of 2018.  The pilot testing 
will be completed in September 2018.

Testing of GPMM at Private Trader-rice miller, San Rafael 
Bulacan
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Agricultural mechanization research and 
development efforts focus more on 
development of machines that suit local 

farming needs and industrial manufacturing 
capabilities. Despite the relatively higher level of 
mechanization in rice farm operations, the rice 
transplanting and harvesting machine level of 
adoptation  by farmers remained relatively limited. 
Likewise, there had been attempts to intoduce 
imported and locally designed hand tractor 
based rice harvester. But again, level of adoption 
remained low, although bigger rice combine 
harvesters are rapidly gaining popularity.

This project primarily aims to develop rice 
transplanting and harvesting implement that can 
be mounted to and dismounted from the hand 
tractor unit. This will significantly increase the 
adoption of hand tractor in farm areas. Moreover, 
it can potentially reduce the cost of farm level 
mechanization.

Performance evaluation of mechanical rice 
harvester was conducted in Solana, Cagayan. 
Observations in the performance of the prototype 
were noted to undergo modifications to improve 
its performance in actual field conditions. Some 
components and/or the system need to be 
modified are the following: (1) cleaning/separation 
system, (2) weight distribution of components and 
(3) gear lever, clutch and transmission system. 

On the other hand, the mechanical rice transplanter 
is on its fabrication stage at a local fabrication site 
in Cuayan, Isabela.

Development of Hand Tractor Attachments 
(Transplanter and Harvester)

Rice
DV Mateo, CG Reyes and RC Martinez

On going fabrication of rice transplanter

Hauling of unit to the testing site
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The general objective of the project is to 
pilot test the DOST-MIRDC developed hand 
tractor-attached transplanter and hand 

tractor-attached harvester. Three (3) location sites 
were identified for the pilot testing, namely: (1) 
Laguna, (2) Nueva Vizcaya and (3) Nueva Ecija. 

Unlike commercially available transplanters and 
harvesters which are self-propelled and dedicated 
machines, these mechanisms are integration of a 
transplanter and harvester to a hand tractor which 
can be readily disassembled in order for a hand 
tractor to be usable for other farm operations. 
The handtractor-attached transplanter is driven 
by 7HP diesel engine, with a 6-row planting 
capacity. Its planting distance is within 20cm to 
25cm. Furthermore, it has also ajustable planting 
depth comparable to commercially available 
transplanters. The handtractor-attached harvester 
is driven by 9HP diesel engine, with target working 
efficiency of 500m2/hour. 

Overall, the handtractor-attached transplanter 
and handtractor-attached harvester offer many 
operational and financial benefits. By using these 
mechanisms, an appropriate, efficient and effective 
transplanting and harvesting functionalities will 
be added to plowing, tilling and harrowing which 
a hand tractor can perform. These machines also 
address the delayed or longer transplanting and 
harvesting period and high labor cost because of 
lengthy job. 

Piloting of Hand Tractor-Attached Transplanter 
and Hand Tractor-Attached Harvester in Selected 

Rice Growing Regions
Rice DV Mateo, MB Sobrevilla and RC Martinez

Pilot Testing of Hand tractor-attached transplanter in 
Solano, Nueva Vizcaya.

Debugging during testing of hand tractor-attached harvester 
in San Anton, Munoz, Nueva Ecija.
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The adoption and utilization of the biomass 
furnace has led to lesser drying operation 
cost in terms of energy consumption for 

heating the air at a temperature suited for drying 
agricultural commodities like rice and corn.  
To lessen dependence on petroleum fuels in 
agricultural primary postharvest operation gave 
rise to various developments of biomass furnaces. 
Different biomass furnaces whether imported or 
locally manufactured are bulky and expensive. 
These furnaces can only be afforded by high-end 
industrial stakeholders. 

Moreover, most locally available furnaces require 
labor who constantly watch for the supply of rice 
hull inside the hopper and the discharge of ash that 
is collected in an ash pan with handle for manual 
conveyance of ash out of the operation area to an 
ash pile or mound.

This project aims to develop a compact biomass 
furnace to reduce drudgery during operation (i.e.  
exposure of operator to heat, dust and danger of 
explosion from biomass material) while increasing 
the furnace efficiency by providing a sensor-based 
optimal operation. Another approach in achieving 
higher temperature and higher heat utilization 
efficiency was undertaken through adding fins to 
the heat exchanger tubes which increases the 
surface area available for heat transfer. 

Currently, the prototype unit is undergoing a 
series of pre-test trials to establish the different 
design parameters suited for drying rice and corn 
commodities.

Design and Development of Semi-Automated 
Compact Biomass Furnace

Rice
RP Gregorio, MEV Ramos, RC Martinez, and LJO Alarcio

Functional testing of compact biomass furnace

Biomassfurnace prototype unit with installed test duct.
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The efficacy of food irradiation in preserving 
the quality and extending the shelf-
life of brown rice was investigated. The 

evaluation was conducted under laboratory 
trials by monitoring the physico-chemical 
properties, sensory attributes, nutritive value and 
microbiological safety of irradiated and non-
irradiated brown rice produced from 2-weeks and 
8-weeks old paddies. 

Results indicated that irradiation at a maximum 
dose of 1kGy could reduce significantly the molds 
and yeast counts and prevented insect infestation 
until eight months of storage. The physico-
chemical properties like moisture content, water 
activity and color were not affected. However, 
other chemical properties such as amylose 
content, gel consistency, fat acidity were slightly 
affected. The sensory qualities such as taste, 
odor, tenderness, cohesiveness, roughness were 
significantly affected though differences between 
values were very small. Nutritive value was not 
affected by irradiation treatment at maximum dose 
of 1.0kGy. Based from overall results, irradiation 
delayed the quality deterioration of stored brown 
rice.

Effect of Gamma Irradiation on the Quality 
of Stored Brown Rice Using Different 

Packaging Materials
Rice MCB Gragasin, OA Caparino and SM Villota

Brown rice irradiation at Cobalt Radiation Facility, Philippine 
Nuclear Research Institute Facility, Diliman, 
Quezon City
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Determining the effects of paddy 
mechanization to the postproduction 
losses from harvesting, threshing and 

drying operations was conducted in 10 major 
paddy producing provinces of the country.  These 
provinces include  Isabela, Nueva Ecija, Camarines 
Sur, Leyte, Negros Oriental,  Bukidnon,  Agusan 
del Sur,  Compostela Valley and South Cotabato.  
Measurement of losses was conducted for two 
seasons using prescribed formula.

The  assessed  varieties  (Rc222, Rc160 and Rc216) 
are the common varieties planted in the sampled 
provinces. Around 80 percent of the total farmer’s 
produce are disposed right after threshing to 
local traders/assemblers and rice millers.  Twenty 
percent use combine harvesters while few 
are utilizing mechanical dryers.  At the traders 
and millers’ level, almost all of them have their 
own pavement dryers.  Most of them also have 
mechanical dryers being utilized in their operation.  

Shifting from manual harvesting and mechanical 
threshing (MHMT) operations into the use of rice 
combine harvesters (RCH) resulted to a reduction 
in losses as high as five percent.  On the other 
hand, shifting from sun drying (SD) to mechanical 
drying (MD) can reduce spillage loss by at most 
two percent.  Caution on how to interpret/use the 

Determining the Effects of Paddy Postproduction 
Mechanization to the Postproduction Losses

RiceAR Salvador

Schematic diagram of PHilMech Rolling Corn Mill 

postharvest loss figures has to be explained well 
to the users of the data as well as to the policy 
makers.  In estimating the volume of loss reduction 
associated to harvesting and drying operations, the 
number of units and the volume utilization of the 
RCHs and MDs must be accounted.
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Lack of available corn mills in distant areas 
causes hardship in processing corn grains. To 
address such scenarios, PHilMech developed 

a corn mill that can be transported from one 
place to another even in remote areas where 
poor road conditions are common. The machine 
was designed based on the quality standards set 
by Philippine Agricultural Engineering Standards 
(PAES).
 
The purpose of the research is to validate the 
technical and financial performance and social 
acceptability of the mobile corn mill system from 
the viewpoint of the project cooperators. Pilot 
testing of the mobile corn mill will be conducted in 
white corn eating areas in Visayas and Mindanao. 

In the selection of potential project cooperator, 
PHilMech narrowed down the selection in 
Mindanao and Visayas Region with the highest 
number of white-corn eating individuals. PHilMech 
requested assistance from the identified regional 
offices of the Department of Agriculture for 
the shortlist of their recommended potential 
cooperators. 

PHilMech and NFA selected one project 
cooperator each in Mindanao and Visayas, 
respectively. The cooperators were personally 

Pilot Testing of the Developed Rolling Corn Mill 
for Village-Level Operation

Corn MEV Ramos, MA Gragasin, RC Martinez and CRD Suan

Schematic diagram of PHilMech Rolling Corn Mill 

interviews based on the set of criteria for selection 
of cooperator.
 
The pilot units that will be deployed are currently 
being fabricated by the selected local co-operator-
manufacturer for the project.  The fabrication and 
testing will be completed on the mid of second 
quarter of 2018.  Pilot testing proper of the rolling 
corn mill is expected to commence on the second 
or third quarter of 2018.
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Majority of corn shellers in the Visayas and 
Mindanao are not capable of efficiently 
removing corn cobs from corn grains. 

Likewise, majority of corn farmers are drying their 
produce on the highway. Thus,  the accumulation 
of stones in the corn grains during drying cannot 
be avoided. These scenarios would result to 
presence of tiny stones in the corn grains that 
could damage the screen of the degerminator, and 
also high presence of corn cobs that could clog 
the degerminator during milling. To address these 
problems, PHilMech has developed an appropriate 
pre-cleaner and elevator for PHilMech Compact 
Cornmill.

Detailed designs of pre-cleaner and elevator 
were drawn using AutoCAD software and were 
submitted to ACT Machineries, the partner local 
manufacturer of the prototype unit. The prototype 
unit features a pre-cleaner comprised of winnower 
and de-stoner, and a bucket-type elevator.

The pre-cleaner and elevator assemblies were 
incorporated with PHilMech Compact Corn Mill 
to test its technical performance when subjected 
to integrated corn milling operation. There were 
several modifications undertaken in the corn mill 
such as; integration of speed reducer and ducting 
connecting the degerming assembly and elevator, 
and adjustment of frames and cyclone. 
 

Design and Development of Pre-cleaner and 
Elevator of PHilMech Compact Corn Mill

Corn
MA Gragasin, RC Martinez and CRD Suan

Pre-cleaner assembly featuring a winnower and destoner

Continued on next page...
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Newly-modified PhilMech Compact Corn Mill incorporated 
with bucket elevator

Different parameters such as the angle of destoner 
screen, rpm of blower and input capacity of the 
pre-cleaner were considered to determine the 
optimum combination that would result to higher 
winnower and destoner efficiencies. Input capacity 
with respect to different openings of elevator was 
also gathered to regulate the flow of corn entering 
into the corn mill. 

Results of laboratory test trials revealed that angle 
of 8 degrees produced destoner efficiencies of 
96.81% and 75.05%, on small and medium sized-
stones, respectively. On the other hand, 2600 
rpm of blower produced a winnower efficiency 
of 98.66% with significantly low presence of corn 
kernels blown away with the other impurities at 
the waste outlet of the pre-cleaner. Therefore, the 
developed pre-cleaner has an overall destoner 
and winnower efficiencies of 85.93% and 98.66%, 
respectively.  

From previous page...

Corn
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Freckle first occurs on leaves then downwards 
to the fruit bunch abetted by rainfall during 
the season. Like Sigatoka, freckle is an ever-

present disease that requires constant application 
of pesticides, thus its economic and environmental 
importance. 

As a respond to the industry’s demand for an 
effective and safe option, PHilMech develops 
a technology following the principle of natural 
mechanism on delicately balancing nature. 
Novel strains of beneficial microorganisms with 
myco-parasitic capability are being field-tested 
as spray solution. Foliar and fruit symptom are 
monitored and its degree of severity is assessed 
using a chart with a qualitative description assigned 
with numerical values. 

Results showed consistent absence of freckle 
disease on both leaves and fruits of banana test 
plants, Bacillus amyloliquefaciens strain DGA14 
and Trichoderma harzianum strain DGA02 proved 
to be stable and dominant under an environment 
of high temperature and humidity as both test 
MeA manifest in the agar and petroleum jelly 
trappings system employed. Both remain viable as 
evidenced by the healthy, normal and disease-free 
biological and economic yields of banana. 

Preharvest Treatment of Banana Freckle 
Caused by Phyllosticta musarum Using 

Microbial Control Agents 
BananaEZ Davalos, DG Alvindia, JLP Baligad and MA Acda

Test plants sprayed with MCA at Brgy. Maduao, Panabo 
City, Davao del Norte

Fruits of Cavendish Variety sprayed with DGA14 
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Chocolate is a well-known and well-loved 
product that comes from the beans of 
cacao. To create good quality chocolates, 

the beans should be processed immediately after 
harvest. Most of the cacao processors buy cacao 
from farmer growers in the form of wet beans. 
After harvesting and collecting the cacao pods, 
the farmer perform pod breaking, cutting the pod 
in half, and then scooping to remove the beans 
out of the pods. The scooped wet beans are then 
put inside woven polypropylene sacks to keep the 
seed pulp juice from dripping out.

Adulteration such as adding water, extender 
for shelf life, salts and other means of giving 
impression of false freshness is now easily 
detected. The developed instrument can monitor 
the freshness and quality of fresh cacao beans that 
is ready for the processing of high grade of cacao 
(chocolate). 

The project aims to develop a sensor- based 
instrument for determining freshness and quality 
measurement of freshly harvested wet cacao 
bean. The developed sensor based device 
increased accuracy of cacao quality screening; 
enhanced capability of selecting higher quality 
cacao beans; decreased chances of buying low 
quality cacao beans from suppliers, especially 
imported ones; increased availability of high quality 
cacao beans in the local as well as foreign market 
and opened opportunities for local fabrication and 
assembly of the cacao quality device. 

The instrument is composed of several sensors 
that measure the sugar content, volatile alcohol, 
and salinity of the juice from the bean mucilage. 
Once the juice is analyzed, the device will show the 
value of different quality parameters that indicated 
freshness and quality of wet cacao beans.

Development of Sensor Devices for Cacao 
Quality Measurement

Cacao
RP Gregorio, RC Martinez and LG Bermudez

Working Prototype

After fabrication of the prototype unit, sensitivity 
testing was conducted at CocoaPhil and Kennemer 
Food Inc. located at Talandang, Davao City. The 
data gathered were compared to the processors 
practice in accepting wet cacao beans.
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Cacao (Theobroma cacao Linn.) is grown 
for its beans and processed into various 
products principally chocolates, cosmetics and 
pharmaceuticals. The climatic condition and soil 
characteristic of the country favors cacao growing 
but production cannot suffice both local and global 
demands. The quality of cacao beans becomes a 
problem during storage due to insect infestation.

The study was conducted in Davao region and 
in Manila. Eighty percent of cacao beans are 
produced, processed and stored in Davao region 
while cacao beans and processed products are 
traded and further stored in Manila. The project 
aimed to establish baseline information on storage 
insects associated with dried cacao beans and 
processed products, and the estimated damage 
and weight loss due to insects during storage. 

Two arachnids and 20 storage insects were 
identified associated with dried cacao beans and 
its products. The insects belong to the Orders 
Coleoptera, Psocoptera, Hemiptera, Lepidoptera 
and Dermaptera, characterized as either primary 
pests, secondary pests, scavengers or natural 
enemies. Of the 22 insects collected, seven were 
documented first time as associated with cacao 
beans and products. 

Unfermented beans, which are more preferred by 
insects since they do not possess strong aroma, 
have higher insect density. An average of 6.87% 
insect damage and average weight loss of 0.99% 

Storage Insects Associated With Dried Cacao 
Beans And Processed Products

Cacao
BP Roderos, MA Acda, AJG Gibe, FLM Gallema and CN Callejo 

Cacao Beans

was incurred after three to five months storage. In 
consideration of the weight loss incurred, monetary 
losses for fermented and unfermented beans were 
estimated at Php 0.74/kg or Php 735.00/ton and 
Php 1.29/kg or Php l,287.00/ton, respectively. 

The common postharvest problems identified 
are: limited or lack of postharvest facilities 
(fermentation boxes, moisture meter, mechanical 
dryer, storage facility), limited or lack of knowledge 
on proper storage practices, inadequate 
intervention options to employ when infestation 
problem arise, poor storage condition (poor 
sanitation and hygiene), and price reduction of 
commodity due to quality parameter defects.
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Microorganisms in cacao influence its 
processes with respect to how it ferments, 
spoils and develops diseases. Different 

groups of these microorganisms may include 
yeasts, filamentous fungi and bacteria. The action 
of these microorganisms in the cacao processes 
can be systematically controlled by identifying 
them and using the knowledge gained to create 
desirable conditions. The study explores molecular 
method. in optimized steps, for the identification for 
these microorganisms. 

The general procedure for molecular identification 
used in the study involved 1) DNA extraction from 
microorganisms, 2) polymerase chain reaction 
(PCR) of extracted DNA, 3) DNA sequencing of PCR 
products, 4) digital analysis of DNA sequences, 5) 
molecular phylogenetics of the DNA sequences, 
and 6) assigning classification and name for 
the microorganism under study. The study also 
compiles methods, tips and references into a 
manual for future use to guide regular identification 
of microorganisms. The writing of this manual is 
on-going. 

Molecular Identification of Bacterial, Fungal 
and Yeast Isolates from Cacao Beans 

AA dela Fuente
Cacao

The DNA target for molecular methods used in 
the study consisted of DNA regions called the 
Internal Transcribed Space (ITS) of 18S-5.8S-26S 
nuclear rDNA for fungi (yeast and filamentous 
fungi) and the 16S ribosomal RNA for bacteria. At 
least from the isolates received and processed the 
microorganisms belonging to 1 order and 3 families 
of yeasts, 3 orders and 2 families of bacteria 
and 6 orders and 8 families of filamentous fungi 
respectively were identified with percent identities 
ranging 88-100%: 
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As of 2015, the Philippines produced 6,023 
metric tons of cacao, of which the bulk 
of produce is coming from Davao Region 

(BAS, 2016). By 2020 and beyond, the cacao 
major industry stakeholders in the country are 
targeting to produce 100,000 metric tons of dried 
cacao beans for export. It is estimated that from 
the targeted production, the cacao industry can 
generate pod husks, drippings and hulls of about 
633 million kg, 28 million liters and 5 million kg, 
respectively. These can be converted into value 
added products such as alcoholic beverages, 
vinegar, healthdrinks and fuel briquettes.

Recently, PHilMech has optimized the production 
of wine, vinegar, softdrinks and fuel briquettes, 
ethanol, cacao drippings/ sweatings during 
fermentation and pod husks under laboratory 
scale. These individual products and processes can 
be integrated into a complete processing system 
by establishing a cacao by-products processing 
enterprise, study its economic viability through 
pilot testing as well as helping the intended 
beneficiaries/ clients enhance their technical and 
managerial skills in the operation of the processing 
enterprise. Pilot testing is being conducted in 
collaboration with four (4) groups, namely: 1) 
Albay Pili and Cacao Industry Association (APCIA), 
Cabangan, Camalig, Albay, 2) Muravah Foundation, 
Sua, Quirangay, Camalig, Albay, 3) CocoaPhil, 
Barbco compound, Brgy.Talandang, Tugbok 
District, Davao City and 4) KVT Farm, Catalunan 
Grande, Davao City.

Piloting of Village-type Cacao By-products 
Processing and Enterprise in Major 

Cacao Producing areas
AM Tuates Jr, GB Calica, OA Capariño, MF Testa and AM De Leon

Cacao wine, soda and vinegar

Cacao briquettes

Cacao
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Cocoa pod husk has high content of cellulose 
which are readily soluble. Having a high 
specific surface area and highly porous with 

highly pore interconnectivity,  composite material 
can be used for further applications such as a 
biosorbent for filtration of juices and beverages. 

The study aims to develop and fabricate a 
biosorbent fiber for filtration system using 
cellulose acetate derived from cacao pod husk 
and a nano-composite from novel clay. The 
electrospun fibers were characterized using 
Fourier Transform Infrared Spectroscopy (FTIR), 
Nuclear Magnetic Resonance Spectroscopy (NMR), 
Gas Chromatography and Scanning Electron 
Microscopy. From the overlay of the FTIR and NMR 
spectra (not shown), it can be concluded that the 
spectra of CA standard and the cacao varieties 
(BR25, F1, and  UF18) are identical which indicates 
that the produced cellulose acetate have similar 
chemical properties as the commercially available 
cellulose acetate while Gas chromatography 
analysis showed that there are no traces of solvent 
used and is safe to use as a biosorbent for filtration.

Optimization on the production of cellulose acetate 
composite is on-going and antimicrobial properties 
of the electrospun fibers will be evaluated.

Cellulose Acetate (CA) from Cacao Pod Husk-
Chitosan Blend (CACPH-CS) as a Biosorbent

AM Tuates Jr, AG Carriedo, OA Caparino and JJ Monserate

 (a) Electrospun nano-fiber composite made of cellulose 
acetate from cacao pod husk blended with PLA 
@30kV, (b) coagulated cellulose acetate, (c) 
Scanning Electron Micrograph (SEM) of Nano-
fiber with 3% CA (magnification of 1,500x, 20kV), 

 FTIR Spectra of Cellulose Acetate Standard and CA.

Cacao

c

b

a
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PHilMech has introduced and disseminated its 
developed cashew processing technologies 
to several cashew growers and farmers to 

produce good quality cashew nuts. This effort 
has eventually influenced and encouraged 
cashew growers to establish cashew processing 
enterprises in their locality. However, due to lack 
of technology on waste disposal system, the 
spent cashew shells are being dumped in open 
spaces. These accumulate through time, creating 
negative effect to the environment. Converting the 
de-oiled cashew nut shell into usable products 
(e.g briquettes) will address the problem of waste 
disposal. The study was conducted to develop an 
environment-friendly fuel briquette sufficient to 
resist impact during handling and transport and 
produce the required heat for domestic cooking 
and also for industrial application.

Piston type and screw type briquetting machines 
and three levels of binding agent equivalent to 
18 treatments were used in the production of 
de-oiled cashew nut shell-based fuel briquettes. 
The produced briquettes were analysed in terms 
of physico-chemical, mechanical and thermal 
properties. Results showed that the optimum 
formulation that is required to produce a good 
quality de-oiled cashew nut shell fuel briquettes 
using both piston-type and screw type briquetting 

Utilization of De-Oiled Cashew Nut Shell 
as Fuel Briquettes

AM Tuates Jr, JM Suligan and OA Capariño

(left to right) De-oiled spent shell, Hexane-treated de-oiled 
spent cashew shell and Carbonized de-oiled spent 
cashew shell 

Cashew

machines is 10% binding agent with bulk density, 
shatter resistance and break strength with a mean 
value of 0.87 g/cc and 0.83 g/cc, 99.54 and 99.89 
percent and 43.97 and 101.82 kPa, respectively. The 
investment cost of Php218,000 can be recovered 
in 4.29 years at breakeven point rental fee of 
Php16.18/ kg of dried briquettes.

It is concluded that the energy values and 
combustion qualities of the briquettes produced 
in this study are sufficient enough to produce the 
required heat for domestic cooking. It has also a 
potential for industrial application. Likewise, the 
briquetting system can be integrated in the cashew 
processing center, these adding value to the by-
products generated during processing.
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Knowing the amount of moisture content 
(MC) in coffee beans is very critical to 
maintain high cupping quality. Green 

coffee bean (gcb) with high moisture content 
can deteriorate due to bacteria, mold, and yeast. 
Below the recommended MC, the beans may 
result to unnecessary shrinkage and may appear 
distorted, making it low quality beans. Inefficient 
and ineffective process and instruments in MC 
determination may mean huge quantitative and 
qualitative losses and prevents farmers and 
processors to command a premium selling price. 
To ensure the best quality in coffee, accurate and 
effective instruments and process of monitoring 
MC is very important is therefore very important.

In the Philippines, empirical method is still the 
most common practice in determining moisture 
content of coffee. Accuracy with this practice 
varies because of different standards being used 
and is highly dependent on human perception.  
Moreover, while the international market is flooded 
with various imported coffee moisture meters, 
prohibitive cost prevents local coffee farmers and 
traders from acquisition of such technologies. 
Inaccuracy, complicated operations, after sales 
services and availability of spare parts are among 
the other reported concerns in the use of imported 
moisture meters.

This project was therefore proposed in an 
attempt to develop an easy to operate, portable 
yet accurate coffee MC meter to address the 
subjectivity and slow process of empirical moisture 
content determination. It also aimed to offer a less 
expensive and locally made MC measuring tool to 
local farmers and other key players of the coffee 
insustry in the country.

The prototype unit moisture meter for green coffee 
beans (gcb) and parchment coffee used capacitive 
sensor oscillator circuit and can measure both 

Development of Non-Destructive Moisture 
Meter for Dried Coffee Beans 

Coffee
AC Joaquin, RP Avila, MEV Ramos, PM Pilar and RC Martinez

Non-destructive moisture meter

green coffee beans and parchment coffee. It was 
calibrated for three coffee varieties namely: Coffea 
arabica, Coffea liberica and Coffea canephora. 
Validation and field testing results indicated 
that the prototype unit coffee moisture meter 
is sufficiently accurate for the all three coffee 
varieties. The prototype unit is composed primarily 
of a two-concentric cylinder test chamber where 
the constant 200-gram test sample is placed; 
metal encasement to contain the circuit and other 
accessories; and menu panel and display for 
overall control and measurement selections. It is 
micro-controller based with LED read out panel 
where MC reading, temperature and battery life is 
displayed. Fabrication cost is estimated at about 
Php 14, 000.00 which is relatively cheaper by 40% 
to 60% than the imported coffee moisture meters 
of the same performance.

The technology has been presented to various 
agricultural machinery exhibitions like Agrilink and 
the Regional and National Science and Technology 
Exhibitions and has gained positive recognition and 
interest of several clients.
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The general objective of the project is to 
develop a cultivator cum weeder-fertilizer 
applicator powered by the PTO of a tractor. 

The cultivator/weeder/fertilizer applicator would 
greatly increase productivity, which answers the 
need of the growing demand of cassava and 
sugarcane production. It would provide a solution 
to the problem of low productivity and scarcity 
of skilled labor during weeding and fertilizer 
application. 

Benchmarking activities through Key Informant 
Interviews (KII) and surveys were conducted in 
seven provinces (Pampanga, Ifugao, Quirino, 
Isabela, Batangas, Iloilo, and Negros Occidental) 
to assess the existing practices of cassava and 
sugarcane farmers. At the same time, existing 
machinery used for weeding and fertilizer 
application were identified and documented. 

Based on the results or data gathered, four 
design concepts were generated. Further, 
design concepts were presented to cassava 
and sugarcane farmers/planters to know their 
comments and suggestions for the improvement 
of the design. Incorporating the suggestions 
of farmers, a prototype design was generated 
through design calculations and CAD drawings. 
The design of cultivator cum weeder-fertilizer 
applicator will be attached to commercially 
available four wheel tractors to maximize the use 
of farmer’s existing tractors. The prototype was 
fabricated in Bacolod City, Negros Occidental. 

After fabrication, the ground wheel-driven fertilizer 
application of the cultivator was calibrated in the 
field to determine the application rate. During 
calibration, initial data (e.g. uniformity of depth 
of cut, operating width, percentage wheel slip, 
operating speed, etc.) on other features were 

Design and Evaluation of a PTO-driven Cultivator Cum 
Weeder-Fertilizer Applicator for Cassava 

and Sugarcane Farms
DV Mateo, FM Reyes and RC Martinez

PTO-driven cultivator cum weeder-fertilizer applicator 
prototype.

Calibration testing of fertilizer application and data 
gathering.

also gathered. After calibration, the prototype 
was subjected to performance and field testing in 
Pampanga.
 
Modifications on the prototype were also facilitated 
to conform to the PTO operation. Calibration on 
fertilizer application was conducted based on the 
different application rates of fertilizer at different 
stages of application. 

Cassava
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Village-level coconut water pasteurizer-chiller

The general objective of the project is to 
pilot test the PHilMech developed village-
level coconut water (VLCW) processing 

technologies integrated to a copra and VCO 
processing system. Two location sites were 
identified for the project namely: 1.) Pili, Camarines 
Sur and 2.) Pantukan, Compostela Valley.

Farm profiling was conducted in Pantukan and 
Mabini Compostela Valley wherein physico-
chemical properties of coconut in the areas were 
determined. One batch of briefing/orientation 
each for Bicol and Davao were conducted for the 
coconut farmers. Market scanning, survey and 
taste tests were initially done in Davao to gather 
data on consumer preference. 

The Pantukan cooperator’s counterpart of the 
processing building was completed in December 
2017. Negotiation on the three-phase electrical 
connection which is very essential for the actual 
operation of the project is on-going. At present, 
some of the processing facilities and equipment 
were already delivered in the project site. 
 
Some activities scheduled last quarter of the 2017 
were not implemented in Pantukan because of the 
delays in the delivery of the complete cocowater 
processing facility system to the site. On the other 
hand, the implementation of the project in Bicol, 
was deferred until the improvement of the area for 
the VCO processing by RFO 5. 

Pilot Testing of Coconut Water Processing 
Enterprise on Selected Areas in the Philippines

Coconut

The forthcoming activities in Pantukan, Compostela 
Valley will be the commissioning and testing 
of VLCW facilities, actual operation of VLCW 
processing, shelf life study, and product marketing.

Future activity in Bicol is the VLCW processing 
integrated with the VCO production. The 
identified cooperator will operate and manage the 
processing enterprise.
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Coconut

Recently, PHilMech has developed a village 
level coconut water processing system 
capable of producing 100% pure bottled 

coconut water, without any additives and 
preservatives with a shelf life of 21 days under 
chilled condition. However, based on feedback 
from potential investors, there is still a need to 
conduct further studies to prolong the shelf life of 
the pure coconut water produced from the system 
and at the same time develop a stable pasteurized 
fruit and vegetable-blended coconut water. Hence, 
the project was funded and being conducted with 
collaboration between PHilMech and Central Bicol 
State University of Agriculture (CBSUA).

The project generally aims to evaluate the 
physico-chemical, microbial, nutritional and 
sensorial stability of pure or natural and fruit/
vegetable-blended coconut water extracted from 
mature coconut during storage using different 
preservatives and packaging materials. Extracts 
from selected fruits and vegetables were used 
as fruit-blend, including calamansi, pandan, 
mint, cucumber, watermelon and carrots and 
blue ternate. Extraction methods, formulations, 
standardization, characterization and sensory 
evaluation of the finished beverage products 
were conducted. Meanwhile, shelf life study of 
pasteurized and unpasteurized pure and fruit-
blended coconut water extracted from mature 
coconut using different preservatives and 
packaging materials is on-going.

Stability of Pasteurized Pure and Fruit-Blended 
Coconut Water during Storage using Different 

Packaging Material
JM Casaul, OA Capariño and JA Red

Fruit-blended pasteurized coconut water with different 
concentrations of flavorings (calamansi, 
pandan, mint, cucumber, watermelon and 
carrots and blue ternate). 
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Like any developing counties, mango sorting 
in the Philippines is predominantly done 
manually and requires highly skilled personnel 

to perform the task. It is time consuming, laborious 
and expensive (Briones et al 2013). It requires 
high operating cost, low efficient sorting and it 
is vulnerable to damage due to inappropriate 
handling. This limitation of human skills was an old 
issue in mechanization which over the years was 
addressed to sustain the fast increasing number of 
consumers. 

Computer imaging and machine vision in sorting 
and grading are two of the promising advancement 
in technology. The computer application allows 
sorting and grading to work more rapidly and 
precisely in a highly objective ways of command. 

This project aimed to develop a computer vision 
system (CVS) for mango quality sorting and 
grading at the exporters’ level of operation.

Phase 1 of the project is aimed to establish a 
laboratory set-up to characterize individual mango 
samples based on weight, size, shape and external 
bruises.  Initial technical requirements and sorting 
parameters were established and resulted to the 
fabrication of laboratory unit CVS for fresh mango. 
A working prototype unit was completed and has 
undergone initial testing and calibration tests.

As shown in Figure 19, the prototype unit CVS 
Mango Sorter consists of motor-driven conveyor 
belt, running at constant speed; a brushing area, 
where mangoes are cleaned of any dirt and 
dust; imaging chamber where video of rotating 
mango samples are captured; and two pneumatic 
actuators which direct the mango samples to their 
proper bin.  A small single-board microcontroller 
called raspberry pi was used in the CVS mango 

Development of Computer Vision System (CVS) 
for Mango Sorting and Grading

AC Joaquin, MEV Ramos, R Almerol and RC Martinez

Actual set-up of CVS-based mango sorter

Mango

sorter where the USB ports enable the attachment 
of peripherals such as camera, keyboard, mouse 
and monitor.  The codes and algorithm run into the 
raspberry Pi to classify the mango as “accepted” 
or “rejected” mango. It gives direction to the 
cleaning and sorting unit to place the mango in the 
appropriate bin. A time delay was used to clean 
the mango before the two pneumatic actuators 
trigger and carries the mango to the imaging 
chamber. Another time delay was used to classify 
the mango and trigger the pneumatic actuators for 
good detection or bad detection. A cover is used to 
control the shading effect. The camera is mounted 
on the center top of the imaging chamber. Two 
LED lamps with constant light intensity are 
mounted inside of the imaging chamber. 

Initial assessment generated from the laboratory 
testing yielded promising results for external 
defects and size parameters.
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Mango

Mango is one of the most important fruits 
produced in the Philippines and is ranked 
third on the export volumes among fruit 

crops. 

However, due to inadequate production and 
handling practices and widespread infestation 
of pests and diseases, the country still has 
not maximized its potential in terms of mango 
production. To address these problems, Integrated 
Pest Management (IPM) systems are employed 
to prevent damages from pests and diseases, 
especially fruit bagging. Mango farmers commonly 
use paper bagging materials. 

However, there are several setbacks in using 
paper, including its susceptibility to damage 
when exposed to moist conditions. Alternatively, a 
bioplastic bagging material with 8” x 6” dimensions 
was developed by PHilMech in partnership 
with First in Colours (FiC). This material has the 
added characteristic of higher biodegradability as 
compared to other plastics. 

The present study aims to assess the technical 
and financial performance of the developed 
biodegradable plastic as mango fruit bag during 
the fruit development stage. Field testing runs 
were conducted in Guimaras and Negros 
Oriental. Performance of the bioplastic fruit bags 
were assessed in terms of fruit retention, yield 
and physical quality of fruits. Physico-chemical 
characteristics of the fruits were also monitored 
until they reached table ripe stage.

Field Testing of PHilMech-developed 
Biodegradable Plastic for Mango Fruit Bag

AM Tuates Jr., JCA Galvez, OA Capariño, RS Orquia and YJ Yonder

 (a) Sample fruit bagged with bioplastic material and (b) 
harvested fruits from the different bagging 
treatments 

a

b
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The project aimed to develop an efficient 
commercial-scale belt-type dryer with 
combination far-infrared and convection 

heating (FIRCH) for rapid drying of mango slices 
thereby reducing the drying cost and drying time. 
A laboratory set-up of FIRCH was designed and 
fabricated to determine the parameters in the 
design and fabrication of the commercial-scale 
dryer. A separate dryer for Far-Infrared heating and 
convection heating was made as an initial set-up.

The LPG-fired FIR heater with a dimension of 7in 
x 5in (L x W) and wattage rating of 1740-3500W 
was tested and evaluated. An average gas 
consumption of 117.5g/h was established during 
the drying tests with an average of 340g of fresh 
mango samples.

Results of drying tests showed that the moisture 
removed was higher as the distance from 
the heater gets closer. However, samples got 
scorched in a 2-in setting. A 3-in distance setting 
showed the best result among the four settings. 
Dried mango samples were subjected to final 
moisture content determination, water activity 
and sensory evaluation. Results showed that the 
factors 3-in setting and 0.7 m/s flow rate had the 
lowest water activity of 0.69 followed by 3-in and 1 
m/s with a water activity of 0.7. These conform to 
the Philippine National Standards (PNS) for dried 
mango which indicates that the maximum water 
activity of the product is 0.7 at 25ºC. 

Development of Commercial-Scale Belt-Type Dryer 
With Combination Far-Infrared and Convection 

Heating for Rapid Drying of Mango Slices
RC Martinez, RE Daquila and MEV Ramos

First-stage laboratory dryer 

Second stage laboratory dryer

Mango
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Mango

In our present society where occurrences of 
several food-related and food-borne illnesses 
have been reported, safety measures on 

food handling have become a great concern. 
Food irradiation is a promising new food safety 
technology that can eliminate disease-causing 
microorganisms. In the Philippines, food irradiation 
is seen to have a promising future for commercial 
use for fruits and vegetables like onions, garlic and 
spices, etc. The process is a phytosanitary measure 
required by a growing number of countries in 
exporting commodities to their ports. 

At present, the available pythosanitary treatment 
for exporting mango is Vapor Heat Treatment 
(VHT), hence mango exporters are looking at 
irradiation as an alternative to VHT. Lacking though 
are information on the radiation dosage that will 
kill the pathogenic microorganisms that cause 
postharvest diseases in mango. This study will 
provide the gaps in knowledge related to response 
of local strains of disease-causing pathogens in 
mangoes to irradiation. This project is aimed to 
inactivate microbial pathogens in Philippine mango 
using gamma irradiation. 

Two pathogens of mango, Lasiodiplodia 
theobromae and Colletotrichom gloeospoiroides 
were isolated and propagated for inactivation 
study for in-vivo study. Chemophysical and 
organoleptic analyses were done after irradiation 
treatments. Higher irradiation dosage had shown 
physical damage on fruit skin and tissue. Severity 
of diseases was also evaluated to analyze the 
microbial death point of the pathogen inoculated 
to mango fruit subjected to different dosage of 
irradiation. 

Inactivation of Microbial Pathogens on Mango 
by Gamma Irradiation

ER Regpala, DG Alvindia, MA Acda and L Lacanilao 

Treatment 4, Ambient ((Irradiated at 1000Gy) 

Treatment 4, Chiller (Irradiated at 1000Gy)
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The Philippines is totally dependent on 
imported pectin for application in foods, 
cosmetics and pharmaceuticals valued 

at P52M annually. In 2012, PHilMech and ITDI-
DOST had developed a laboratory scale pectin 
processing system from mango peels with Utility 
Model Registration No 22013000466. 

The present study verified the technical 
requirements, performance and financial viability 
of the technology at a bigger scale. The technical 
performance was assessed based on the 
physico-chemical properties of the produced 
pectin, acceptability of mango pectin-based 
food products in terms of sensory attributes. 
The produced pectin met the United States 
Pharmacopeia specifications indicating its superior 
quality. The physico-chemical properties remained 
stable for at least one year. Functional attributes 
are highly acceptable based on sensory evaluation 
of pectin-based food products. It contains 60-
77% total dietary fiber, wherein 53% correspond to 
soluble dietary fiber thus providing many health 
benefits. 

Financial indicators showed that an upscale pectin 
production from mango peels is viable with a 
benefit-cost ratio of 2.12 and internal rate of return 
of 36.82. Therefore, the developed mango pectin 
processing system is ready for promotion and 
commercialization. 

Pilot-Scale Processing System for the Production 
of Pectin from Mango Peels

MCB Gragasin, OA Caparino and AR Ligisan

Mango Pectin from mango peels 

Mango
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Onion

The general objective of the project is to 
conduct a market analysis of both minimally-
processed and processed onion products in 

the domestic and international food industries. 

The study was conducted in Regions 1 and 3 
specifically in Ilocos and Nueva Ecija. Secondary 
data were gathered to determine the food 
manufacturing sector’s utilization for minimal 
processed and powdered onions. Face-to-
face and telephone interviews were conducted 
to collect the data on actual demand of the 
companies under each sector of food industry and 
their quality specifications.

Market scanning was also conducted to determine 
the product substitutes available in the local 
market. In addition, experimental processing was 
carried out to produce minimal processed and 
powdered onions using the local varieties to gather 
data for the conduct of pre-feasibility study. 

Market Analysis of Minimally Processed Shallots 
and Bulb Onion Products and Processed Bulb 

Onions in the Philippines
GB Calica, JMC San Pedro and RSM Dela Cruz

Shallot (multiplier) Onion
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Onion

Onion is one of the most important high 
value crops in the Philippines. Among the 
major concerns considered on bulb onion 

in the country are the low yield and high cost of 
production attributed to the high cost of seeds and 
high labor cost. 

As technological intervention to these issues, 
PHilMech developed the 10-Row onion mechanical 
seeder (10-ROMS) in order to mechanize and 
improve the planting system of bulb onion 
which eventually reduce the cost of labor and 
increase yield in onion production. As part of the 
development, the PHilMech 10-ROMS needed to 
assess its technical performance in order to come 
up with an improved seeder prior to pilot testing 
and eventually for commercialization. 

Thus, in this study, the 10-ROMS was tested under 
laboratory and actual field condition (Figures 1 and 
2). The technical performance of 10-ROMS was 
also compared with the existing direct seeding 
methods in terms of field capacity, seeding rate 
and crop seedling survival. 

Based on the results of the study, the 10-ROMS 
can be used and operated in all types of soil for 
bulb onion with an actual field capacity range 
from 0.35 to 0.41 ha/h and field efficiency of 
72.58 to 78.31%, higher than the minimum PAES 
requirement of 60% for mechanical seeder. The 
MROS had higher field capacity and lesser labor 
requirement than 2-row seeder and manual 
broadcasting methods. The crop seedling 
performance of bulb onion planted by 10-ROMS 
was comparable with 2-row seeder and manual 
broadcasting. For effective utilization of 10-ROMS 
the planting area should be well-prepared and dry. 

Laboratory and Field Testing of 10-Row Onion 
Mechanical Seeder

ED Flores, RSM dela Cruz and MGA Corpuz  

Laboratory testing

Field testing
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Onion is one of the high value crops identified 
by the Department of Agriculture. In 2015, 
Philippine registered a total production of 

181,206 MT harvested in 14,860.71 hectares with 
an average yield of 2.19 MT/ha .  Central Luzon is 
the highest onion producing area accounting 64 
percent of the country’s total production, followed 
by Ilocos Region, 22 percent and Cagayan Valley, 
4 percent (psa.gov.ph).  There are around 23,500 
farmers who are engaged in onion production 
in Northern and Central Luzon regions.  Around 
57 percent of them have one hectare below, 37 
percent of then have more than one hectare to 
three hectares and only six percent of farmers 
cultivate more than three hectares.  Onions are 
grown after rice is harvested and planted in one 
cropping season (PRDP report 2014).  

There is need for the adoption of modern farming 
to prepare the Filipino farmers for the ASEAN 
Free Trade Agreement (AFTA) which will be 
implemented next year.   In bulb onion, the cost 
of labor and seeds constitute the highest cost 
of  49 percent of the total production cost of 
which  21 and 28 percent are spent for labor and 
seeds respectively. The quantity of labor required 
for transplanting Is 44.43 person-days/ha which 
comprise 27 percent of the total labor requirement 
to produce bulb onion on a per hectare basis (BAS).  
The project aimed to assess the technical and 
financial performance as well as the acceptability 
of 10 row tractor-driven mechanical seeder. 
 
The mechanical onion seeder was pilot tested in 
top producing onion municipalities of Nueva Ecija  
(e.g.  Bongabon,  Rizal and Llanera) and Pangasinan 
(e.g  Bayambang).  The traditional method of 
planting onion (e.g. broadcasting and  2 row direct  
seeding)  was compared to mechanized planting.   
The results show that the use of mechanical 
row onion seeder reduces production cost and 
increases yield.  

The broadcasted method of planting used 18-24 
cans  of seeds per hectare ( 400 gms per can, 
P1,850 per can),  two- row direct seeding  needed  
8-10 cans per hectare while the mechanical row 
onion seeder  needed  only 10-11 cans per  hectare.  

Pilot Testing of Mechanized Onion Planting 
Systems Using 10-row Tractor Driven 

Mechanical Seder 
MCR Antolin, ED Flores, RSM dela Cruz, CF Neric, KRS Pagaduan and MGA Corpuz  

Pilot testing of the 10-row mechanical seeder

The labor requirement for planting onion through 
broadcasting  was 25-30 persons , two-row direct 
seeding  is 4-5 laborers while the mechanical 
seeder needed only 2-3 persons.   

When compared to the broadcasting method 
of direct seeding, the use of 10-ROMS can give 
additional income of PhP 60,839/ha due to yield 
increase of 2 t/ha and reduction of cost of seeds, 
thinning and labor in broadcasting and preparation 
of boxes and other input cost.

When compared to direct seeding using 2-row 
mechanical seeder, the use of 10-ROMS can give 
additional income of PhP 12,391/ha due to increase 
in yield. 

An investor will need a 2-wheel tractor to operate 
10-ROMS. Operating for 30 days, 6 hours/day, with 
a service fee of PhP 2,000/ha, will give satisfactory 
financial indicators such as: payback period of four 
cropping seasons, internal rate of return of 28.83%, 
and benefit cost ration of 1.35. For an investment 
of PhP 240,000 (including a 2-wheel tractor), an 
investor should have more than 24 hectares of 
service area to have positive financial returns.

Onion



PHilMech Annual Report 2017
42

Onion is one of the most important root crop 
vegetables in the country and known to 
have a higher monetary value per hectare 

of land than other widely grown crops such as 
rice and corn. The seasonal production of onion 
is one of the reasons for its high cost especially 
during the lean months of November-January. 
Since it is grown once a year, onion has to be 
stored to supply the year-round requirement of 
consumers. Storing onion in cold storage is costly 
and postharvest losses are also high. To alleviate 
this situation, it is proposed that non-refrigerated 
storage can be adopted especially in short-term 
storage and off-season planting can be done using 
rain shelters to reduce risk. These technologies 
are expected to increase yield, reduce cost and 
increase profitability and expand the period that 
onion is available. 

The studies on the application of high-temperature 
storage (HTS) structure for multiplier bulbsets were 
conducted for two cropping seasons, 2016-2017, in 
three major-producing provinces of Ilocos Sur (San 
Juan and Sinait), Ilocos Norte (Badoc and Vintar) 
and Nueva Ecija (Science City of Muñoz) while 
storage study for bulb onion was implemented 
only in 2017 in Occidental Mindoro (Magsaysay 
and San Jose). Results of the study showed that 
HTSS can significantly reduce the storage losses 
in multiplier bulbsets by 20.39 percentage points 
which could generate additional benefits of higher 
seed recovery. The application of the technology 
could also open-up opportunities to generate 
additional income and/or plant more area because 
of more seeds available at the end of the storage 
period or at the time of planting. HTSS for short-
term storage of bulb onion also generated very 
satisfactory performance in reducing storage 
losses for a storage period of about four months. 
When compared to the practices of farmers, the 
reduction in losses was 44.58 percentage points. 

Pilot-testing of Non-Refrigerated System 
for Bulb and Multiplier Onions

RSM dela Cruz, ED. Flores, DR Miranda, MF Galapon and MS Estimada

HTS assembled at the farm of one of the cooperators in 
Sinait, Ilopcos Sur

High temperature storage

Onion

This could directly translate to higher benefits due 
to higher marketable bulbs at the end of three to 
four months.
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Onion

One of the issues faced by red chili (Taiwan 
var.) producers in the Philippines is the 
large fluctuation of the market value of said 

commodity. 

Farm gate prices for a kilo of fresh chili may range 
from as low as Php5 to higher than Php400, 
depending on the season. As such, during the 
months where the prices are low, farmers may 
actually incur a net loss when trying to market their 
produce. Similar trends, but in a lesser degree, 
occur in the onion industry, the difference being 
that onion farmers have the option to stock their 
products in a cold storage, which helps the industry 
regulate the supply and price of the product. 

However, there is also an observed problem in 
this practice, since it was out that about 40% of the 
onions placed in cold storages suffer injury and are 
therefore unmarketable. The proposed solution to 
these problems is to come up with a processing 
method in producing the powdered forms of these 
commodities which will benefit medium to large 
scale producers.

The project aims to evaluate the effects of different 
drying methods and pre-treatment techniques to 
the quality of the produced powder of red chili, 
red creole onion, and yellow granex onion. The 
storage characteristics of the produced powder are 

Processing of Onion and Chili Powder Using 
MCSTD/Green House Solar Dryer with Biomass 

Furnace and Hot Air Drying Methods
OA Capariño and EMCC Cornejo

Red chili, red creole, and yellow granex powders produced 
using the optimized hot hot-air drying procedure

also studied. Optimization of drying characteristics 
of the three commodities were conducted using 
a laboratory hot-air dryer, and the identified 
optimized conditions were adopted in comparing 
the effect of different drying methods (cabinet 
drying, greenhouse solar drying, sun drying) and 
different pre-treatment techniques (washing, 
blanching, application of chemical additives) in the 
physicochemical and nutritional characteristics of 
the produced powders. Moisture sorption isotherm 
and microscopy analysis of the produced powders 
shall also be conducted.
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Rapid decay of fruits and vegetables caused 
by postharvest disease causes a substantial 
economic loss. The common rot diseases 

of fruits and vegetables are caused by fungal 
pathogen such as Rhizopus stolonifer and Mucor 
piriformis. These occur through surface wounds 
created by mechanical or insect injury. Edible-
coating film like chitosan is being tested and 
evaluated as an alternative treatment in managing 
the decay of papaya (Carica papaya), tomato 
(Solanum lycopersicum) and eggplant (Solanum 
melongena). Chitosan is considered as biologically 
safe coating in preserving different types of fruits 
by slowing the respiration rates, by retaining the 
firmness and by controlling the microbial growth in 
the fruit. 

Fully grown Rhizopus stolonifer and Mucor 
sp. were isolated from papaya, tomato and 
eggplant and were identified using morphological 
characteristics (Fig. 1 a and c). These two 
pathogens were subjected in antifungal assay 
using various chitosan concentrations. The effect 
of chitosan was evaluated in in vitro on mycelial 
growth, sporulation, morphological characteristics 
and germination of spores of the pathogen. 
The highest antifungal indexes of inhibition and 
reduction of spores were 1.0% and 1.2% chitosan 
concentration (Fig. 1 b and d). 

In vivo antifungal assay were conducted to analyze 
the effectiveness of chitosan in reducing the 
percentage of infection. severity index and weight 
loss in tomato. Compared to the non-treated 
control, chitosan concentration of 1.0% and 1.2% 

Effect of Chitosan in Managing Decay in Papaya (Carica papaya), 
Tomato (Solanum lycopersicum) and Eggplant (Solanum melongena) 

Caused by Rhizopus stolonifer and Mucor piriformis 
DG Alvindia, MA Acda and NCP Fabaleña 

Papaya samples 

Papaya

reduced the effect of Rhizopus stolonifer and 
Mucor sp. in tomato fruit. However, fungicide as 
the positive control has the highest reduction 
and extension of storage among the treatments. 
Meanwhile, papaya (Carica papaya) and eggplant 
(Solanum melongena) will be further tested on the 
effect of chitosan on controlling their postharvest 
diseases. 
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Cherry and Salad tomatoes are considered 
high value crops with prevailing farm 
gate prices ranging from Php90 to 200/

kg and Php50 to 60/kg during the lean months, 
respectively. This fresh produce provides high 
income to the farmers during harvest. However, 
tomatoes are highly perishables in nature due 
to its inherent high respiration rate after harvest. 
Significant losses are incurred during transport and 
distribution to. considerable distant markets. The 
onset of rapid senescence is manifested by burst 
of ethylene biosynthesis which can induce ripening 
and consequently rapid decay. 

In order to maintain its quality and safety during 
transit, distribution and storage, the management 
of rapid ripening should be applied. Presently, 
technologies to maintain the quality and extend the 
shelf-life of climacteric fruits and vegetables like 
tomatoes are temperature and humidity control 
in storage and the selective use of controlled or 
modified atmosphere packaging. However, these 
technologies require expensive facilities which is 
difficult for small scale farmers. A recent technique 
known to delay postharvest senescence and 
deterioration of perishables fruits and vegetables is 
the use of ethanol vapor (Corcuff, et.al., 1996). 

Ethanol vapour treatment has been reported to 
suppress rapid respiration of climacteric fruits and 
vegetables by slowing down the biosynthesis of 
ethylene and consequently prolonging the shelf-
life. 

Studies at PhilMech were conducted to ascertain 
the efficacy of ethanol vapor in maintaining the 
quality and extending the shelf-life of tomatoes 
during storage. 

Ethanol treatment (6%) reduced the rate of 
chlorophyll degradation, delayed the development 
of decay, retained high level of nutrient such as 
g-carotene, total phenolic and ascorbic acid. 
Shelf life and the acceptable quality of untreated 

Effect of Ethanol Vapour on the Quality of Tomato
MV dela Cruz, JLP Baligad and MA Acda

Cherry tomato treated with 6% ethanol after 43 days in 
storage

Tomato

tomato held at 18°C was only up to 27 days in 
storage, while tomato treated with 6% ethanol 
vapour and stored at 18°C can last up to 43 days in 
storage. 

Results revealed that postharvest application of 6% 
ethanol vapor maintained the overall quality and 
extended the shelf-life of cherry tomato by 16 days 
at 180C storage temperature.



PHilMech Annual Report 2017
46

It is important to recognize the insect pest 
to prevent its establishment and spread. 
Postharvest insect pests are those insects 

attacking both perishable commodities and 
durable commodities. The main problem in insect 
or pest control is the lack of knowledge of pest 
biology and the factors causing physical loss 
quality deterioration of grains in storage. Central 
to this, is the accurate identification of the various 
pests, knowledge of their life cycle and behavior 
patterns as such have a considerable bearing 
on the inspection methods and timing of control 
application. Hence, PhilMech, as lead agency in 
postharvest should establish an insect museum 
for stored product insects, consistent with the 
fundamental purpose to educate people. 

Insect will be collected from different stored 
products/ commodities such as: (Agriculture 
based) grain and grain by-products (rice, rice flour, 
rice bran, corn and corn bran, etc); legumes/seeds 
(mungbean, soybean, cowpea, lima beans, etc.); 
coffee beans (including green parchment); cacao 
(dried beans and by-products); cassava, dried 
(cassava chips, granules, tapioca-processed); garlic 
(dried garlic); fruits (dried); nuts(dried); fish (dried); 
feeds/feed ingredients. 

Initials samples were collected from different 
NFA warehouses, private ricemill warehouses and 
public market in Region III (Nueva Viscaya, Isabela, 
Quirino ,Aurora, Pangasinan) , Region X (Bukidnon, 
Bacolod) and Region XI (Davao, Compostela, Digos, 
Tagum, Sta Cruz, Talandang). 

Twelve (12) species of insects were extracted 
and segregated from all the samples collected. 
Live insects samples collected from different 
regions were temporarily reared in their respective 
medium in the laboratory as culture collections 

Establishment of Museum for Insect Associated 
with Stored Product

BP Roderos, MV dela Cruz, JP Ponce and MA Acda

Sample of insect pests in corn storage (LSD)

and source of specimen for preservation and 
mounting. 

A useful knowledge in handling insects starts 
from collection, segregation, rearing, identification 
preservation and mounting and safekeeping. 
Hence, the project researchers attended a 
specialized training on “Preservation and packaging 
Technique of Insects”. The training is conducted by 
the Museum of Natural History in UPLB. 

Insect
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Lepidopterous insect pests such as Sitotroga 
cerealella (Olivier) and Ephestia cautella 
(Walker) are major insect pests of stored 

commodities. Significant damage is caused 
by larvae that feed on the stored food and the 
webbing that complicate sanitation in processing 
facilities resulting to loss in food quality and 
quantity. During storage, postharvest losses ranged 
from 0.05 to 2.0% in corn, 0.09 to 2.10% in milled 
rice and 0.07 to 0.18% in rough rice (Saavedra, 
1979, Madlangbayan R.H and B. Morallo¬Rejesus, 
1986). Management of several species of moth 
in warehouse and retail stores has traditionally 
depended on the application of insecticidal fogs, 
fumigants, and sprays (Cox and Bell 1991). 

Biological control of lepidopterous pests 
using insect natural enemies like predator and 
parasitoid provides one possible alternative pest 
management tactic. Certain predators of storage 
pests are notable for their potential as biocontrol 
agents. The predator Xylocoris flavipes (Reuter) 
has been reported to prey on a variety of insects 
such as Rhyzopertha dominica (F.), Tribolium 
castaneum (Herbst) Oryzaephilus surinamensis (L.), 
and Cryptolestes ferrugineus (Steph.) Both male 
and female X. flavipes were capable of preying on 
different insect pests. Recent laboratory studies 
at PHilMech (Dela Cruz et a/., 2016 unpublished) 
showed that X. flavipes caused 36.0, 70.0 and 
45.6% suppression in R. dominica, O. surinamensis 
and T. castaneum respectively. On the other 
hand, a number of insect parasitoid species have 
been reported, including the Trichogramma 
spp. (Hymenoptera: Trichogrammatidae) an egg 
parasitoid of S. cerealella. This parasitoid has 
been explored as potential natural enemies for a 
variety of stored product moths (Brower, 1988 and 
Scholler, 1994). 

In the Philippines, there is a lack of studies on the 
evaluation of biological control using predators and 
parasitoid in managing lepidopterous insect pests 
in storage. Hence, the studies were conducted to 

Evaluation of Candidate Predator and 
Parasitoid for the Control of Lepidopterous 

Insect Pests in Storage
MV dela Cruz, VG Mesa, PJ de Vera and MA Acda

Parasitoid -Trichogramma spp.

Parasitoid -Trichogramma spp.

determine the efficacy of the predator X. flavipes 
and the parasitoid Trichogromma spp. in managing 
the population of two important lepidopterous 
insect pests in storage such as Sitotroga cerealella 
and Ephestia spp. 

Results of the studies have shown that X. flavipes 
were capable of preying on all immature stages 
of S. cerealella and Ephestia spp. and caused 59 
and 86% suppression, respectively. On the other 
hand, the parasitoid Trichogramma spp. has high 
preference for eggs in S. cerealella and Ephestia 
spp..However, adult suppression caused only 24 
and 12.8% respectively. 

Insect
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The use of chemical fungicides is the most 
common practice in managing postharvest 
diseases of fruits caused by pathogenic 

fungi. Postharvest disease control methods must 
be environmentally friendly, safer for human health, 
economically viable, and able to extend shelf life. 
Studies on biological control by natural compounds 
were found to be possible and may present an 
alternative to synthetic fungicides. Latex producing 
plants secrete endogenous milk like fluid in a 
network of laticifer cells in which subcellular 
organelles intensively synthesize proteins and 
secondary metabolites (Ramos et al, 2007). Plant 
latex contains great varieties of defense chemicals 
and defense proteins (Konno, 2011). 

Latex of aloe vera, banana, jackfruit, mango, 
papaya, and star apple were screened and 
evaluated for their efficacy  against pathogenic 
fungi namely Colletotrichum gloeosporioides, 
Colletotrichum musae, Fusarium verticillioides, 
Lasiodiplodia theobromae and Thielavipsis 
paradoxa. Among the latex extracts evaluated, 
banana and jackfruit were found to have potentials 
in controlling postharvest diseases of tropical fruits. 
Therefore, studies were conducted to extract and 
evaluate the fungicidal effect of different plant 
latex extracts in controlling postharvest diseases 
of tropical fruits. It also aimed to assess the most 
effective concentration of the different plant latex 
extracts in controlling postharvest diseases of 
tropical fruits.

 The effect of  100, 75, 50 and 25% latex of 
jackfruit and banana was evaluated on naturally 
infected fruits of banana, mango and papaya. 
Using jackfruit latex on banana samples, the 
lowest crown rot index (CRI) of 3.0 was observed 
at 100% concentration, followed by 3.8 (75 and 
25% concentration) and 4.6 (50%). On the other 
hand, the highest CRI of 5.6 was recorded on 
samples treated by commercially available 
fungicide, followed by 5.4 recorded on untreated 

In-vivo Trials for the Application 
of Latex Extracts to Control Postharvest 

Diseases of Tropical Fruits
AM Wy, DG Alvindia, MA Acda and JC Candelaria

Jackfruit (left) and Banana (right) latex

banana samples. Using the same latex, papaya 
samples treated with 75% concentration gave a 
mean severity index of fruit rot of 0.6 followed 
by samples treated with 100% of latex. However, 
untreated papaya samples also gave a lower 
result of 1.4, and samples dipped on distilled 
water controlled the growth of disease causing 
pathogens.

Using banana latex on banana samples, CRI of 5.8 
was recorded on 50 and 25% latex concentrations, 
followed by 6.2 (100%) and 6.4 (75%) which was 
also observed on untreated samples.  However, 
the lowest CRI  of 5.4 was observed on samples 
treated with BCA. Banana latex at the lowest 
concentration of 25% was found effective on 
papaya samples. It was able to control the growth 
of pathogens 14 days after treatment. 

However, latex of jackfruit and banana was found 
ineffective on naturally infected mango samples.
The effect of 75 and 50% concentrations of jackfruit 

Continued on next page...

Fruits



PHilMech Annual Report 2017
49

and banana latex was also evaluated on artificially 
infected samples. Development of crown rot of 
artificially infected banana samples was evaluated 
after 14 days. The lowest CRI of 4.0 was observed 
on samples inoculated with Thielaviopsis paradoxa 
treated with 50% concentration of jackfruit latex 
and the highest CRI of 6.2 was recorded on 
Fusarium verticillioides and Thielaviopsis paradoxa  
inoculated samples  immersed in distilled water. 
CRI of artificially infected banana samples treated 
with banana latex, has no significant difference 
with untreated samples. The lowest CRI of 4.2 was 
recorded on samples  immersed in distilled water 
followed by samples dipped in fungicide which 
gave a mean of 4.1.

On the other hand, jackfruit latex was found 
effective on artificially infected samples. A 
concentration of 75% completely controlled stem-
end rot of samples inoculated with Colletotrichum 
gloeosporioides and 50% concentration 
on samples inoculated with Lasiodiplodia 
theobromae.

Based on the results, latex of jackfruit and banana 
may slow down the growth and development 
but could not completely control the postharvest 
diseases of the fruits. This could be due to the 
active ingredient on latex which causes fruit injury 
when applied. Likewise, the latex stained the fruit 
after treatment and discoloration was evident on 
the fruit samples. 

Samples for the banana latex study

Extraction of papaya latex 

Fruits

From previous page...
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Microbial Contol Agent’s (MCA’s) developed 
by PhilMech in controlling postharvest 
diseases of banana and mango were 

evaluated on postharvest disease pathogens of 
citrus.
 
We used MCA’s as a single treatment and in 
combination with inorganic salts (GRAS) and 
Hot Water Treatment (HWT) against the disease 
pathogens Penicillim digitatum and P. italicum 
or blue and green mold respectively. The effect 
of GRAS and HWT was also evaluated as single 
treatment.
 
The action of MCA’s in the in-vitro experiments 
showed complete inhibition of the pathogens 
spore germination and mycelial growth.
 
For HWT, only delay of the pathogens’ mycelial 
growth and germination was observed at the 
highest temperature tested (600C) at 5, 10 and 15 
minutes exposure time.
 
Different salts like sodium carbonate, sodium 
bicarbonate and sodium hypochlorite were 
used at concentrations of 0.5, 1, 1.5, 2, 2.5 and 3%. 
Sodium carbonate and sodium bicarbonate at 
1.5% completely inhibited both pathogens. Sodium 
hypochlorite inhibited P. italicum at 1% while P. 
digitatum was inhibited at a higher concentration 
of 2%.
 
Results on in-vivo testing using salts showed that 
sodium hypochlorite with 2.5% concentration is 
promising in controlling postharvest disease of 
citrus (Penicillim digitatum and Penicillium italicum) 
compared to other salts (sodium bicarbonate and 
sodium carbonate).

Results of combination treatments showed that 
the combination HWT and DGA14 was promising in 
controlling the diseases and quality citrus.

Non-chemical Approaches for Managing 
Postharvest Diseases of Tropical Fruits

(Module 5-Citrus)
DG Alvindia, CL Domingo and MA Acda

P. digitatum

P. italicum

Diseased satsuma orange fruit

Fruits
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Huge amounts of sweet potato vines (SPV) 
are commonly discarded and burned in the 
field after harvesting of sweet potato roots. 

As an intervention, this project was conducted to 
assess the conversion of SPV into silage. SPV were 
processed into silage and used as feed material 
for feeding livestock such as cattle, swine and goat 
(Figure 1). 

The average daily weight gain of the animals fed 
with varying amount of SPV silage was determined 
and compared with the animals fed with 
commonly used feed materials by the livestock 
raisers. Greenhouse gas (GHG) emission of burning 
SPV in the field was estimated and compared with 
the GHG emissions of converting SPV into silage. 
The used of feed ration containing 50% SPV silage 
and 50% commercial improved the weight gain 
performance of cattle, swine and goat. The ensiling 
of SPV showed favorable financial results from 
the point of view of processors and on the part of 
livestock raisers. 

The conversion of SPV into silage can reduce more 
than 14 times the amount of GHG emission of open 
burning of SPV in the field. The ensiling of SPV was 
considered eco-efficient due to higher amount 
of SPV silage produced than the environmental 
impact generated during the ensiling process. This 
confirmed its potential as technology intervention 
for improving the environmental performance of 
sweet potato production in the Philippines. 

Pilot Testing of Postharvest System in Converting 
Sweet Potato Vines as Feeds for Livestock

E Flores 

Ensiling of sweet potato vines

S. Potato
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Soybean is an important crop grown for 
protein and oil.  Soybean used directly for 
food and processing accounts for 26.5 

and 73 percent of the total annual supply of the 
Philippines, respectively.  All of the country’s 
requirements for soybean for food nearly come 
from importation which is 99.5 percent of the 
annual total requirement.   The country’s average 
yearly production of soybean grains is only 936.5 
MT (2000 to 2009), which is less than one percent 
of the total annual requirement for food, feed  and 
processing (PSA, 2011).  

In 2010, DA crafted Philippine Soybean Roadmap, 
entitled “Building Sustainable Soybean Industry 
in the Philippines” which aims to promote a 
community-based and sustainable soybean 
production in the country.  In support to the 
program, the Philippine Center for Postharvest and 
Development Mechanization developed and pilot 
tested postharvest and processing technologies 
that could be adopted by farmers or cooperatives 
engaged in soybean production and processing. 

The BAR funded project implemented by 
PHilMech  identified  mix of technologies that can 
effectively harvest, thresh, clean and sort soybeans. 
Moreover, PHilMech has identified processing 
systems for soybean products which were pilot 
tested in Tandag Surigao del Sur, Cabanatuan, 
Nueva Ecija, Palo, Leyte and Metro Manila.  Initial 
results of PHilMech study showed that the 
adoption of developed soybean postharvest 
technologies has improved the quality of soybeans 
which lead to increase income. In addition, the 
development of processing system has paved the 
way to the growth of soybean processing sector.

After years of implementation, there were 
identified issues and concerns in the soybean 
production, postharvest and processing industry 
namely:  a) farmer’s inadequate knowledge on 

Pilot Testing Integrated Soybean Production-Processing 
Technologies Towards Accelerating the Development 

of the Local Soybean Industry in the Philippines
MCR Antolin, ED Flores, CF Neric Jr. and KA Corpuz  

One of the cooperator’s store of soybean processed 
products in Angeles, Pampanga

Soybean

seed production technology and good agricultural 
practices; b) high cost of weeding; c) laborious 
manual planting and harvesting of soybeans; d) 
short shelf-life of soymilk; and e) development of 
other soybean based products (ie.  soybean sauce).  

         
The present project will address some of the 
issues and concerns of the industry such as the 
need for mechanized planting, weeding and 
harvesting.  The project is expected to enhance the 
soybean production, postharvest and processing  
systems through mechanization and thereby 
reduce losses and increase income of farmers 
through value adding of their products.



PHilMech Annual Report 2017
53



PHilMech Annual Report 2017
54

The Enterprise Development Division of 
PHilMech continued to provide technical 
assistance on postharvest enterprise 

development. Clients who seek to start or expand 
an enterprise that employs mechanization, 
postharvest and agro-processing technologies 
were given assistance. Specifically,  EDD helped 
investors in assessing their business, resources 
and capability as decision guides for the enterprise 
and assisted investors in preparing a feasibility 
study as requirement for funding assistance and 
as a general guide and decision tool in developing 
the enterprise. It has also assisted investors in 
crafting action plans and critical start-up plans as 
guides in establishing the enterprise and assisted 
investors in linking with and/or accessing other 
support/assistance from other government and 
non-government service providers. Likewise, it 
has monitored and documented the enterprise 
provided with technical assistance for compilation 
of enterprise development stories and models.

In 2017, the project provided technical assistance 
to five different agro-enterprises in the Philippines 
namely; pre-feasibility for investment in corn 
harvester for MACUPA Multi-Purpose Cooperative, 

Provision of Technical Assistance on Postharvest 
Enterprise Development

GO Mallo, OL Cancer, DM Gamalog, BS Tesorero and GM Tolentino

San Jose Malino, Mexico, Pampanga; pre-feasibility 
study on establishment of processing plant for 
calamansi for the Kalamansi and Palay Growers 
Association, Bagong Sikat, Cabanatuan City; pre-
feasibility study on the establishment of a cashew 
nut processing enterprise in Barangay Quinawan, 
Bagac, Bataan. It has also evaluated the financial 
feasibility on the establishment of mango trading 
center in Balanga, Bataan; and pre-feasibility study 
on the establishment of processing plant for oyster 
mushroom at Barangay Nuangan, Kidapawan 
City, North Cotabato. Requests by various 
agency clienteles in the form of technical briefing 
and information support on agro-enterprise 
development were also attended to. Three 
previously assisted clients were also monitored 
and documented. 



PHilMech Annual Report 2017
55

PHilMEch in collaboration with the 
Philippine Commission on Women (PCW) 
is implementing a collaborative project in 

support to the Gender Responsive Economic 
Actions for the Transformation of Women. (GREAT- 
Women Project). It aims to support women’s 
economic empowerment in the Philippines 
with a focus on facilitating the sustainability and 
competitiveness of Women’s Micro Enterprises 
(WMEs) in selected industry clusters. The project 
started in August 2016 and covered a total of 23 
women led enterprises using the MCSTD.

The GREAT Women Project focused more on 
enhancing the growth of enterprises particularly 
those who have already established a market of 
their products, at the same time, coach and mentor 
those who are still at the start-up stage.

One of the highlights of 2017 was the conduct of 
the “Product Assessment and Market Encounter 
of MCSTD- Based Enterprises Level 2.” The 
activity was a follow thru of “Product Assessment 
and Market Encounter Level 1” last December 
15-16, 2016. The activity aimed to identify the 
improvement and monitor the progress of 
WMEs who participated and adopted the 
recommendations made during the level 1, as well 
as to review the additional improvements to their 
products and expansion of their market outlets.

Empowerment of Women as Frontliners in the Establishment 
of Multi-Commodity Solar Tunnel Dryer (MCSTD)-Based 

Enterprises in Selected Areas of the Philippines 
HF Martinez, RC Feliciano and MGD Salazar

Training identification and preservation of pest storage 
insects

In addition, four batches of learning sessions were 
conducted for the new WMEs  from Regions II, 
III, V, VI and VII. The activities created awareness 
and interest on the benefits of using the MCSTD. 
The exposure of the new WMEs to the successful 
adopters of women led MCSTD-Based Enterprises 
enhanced their knowledge and skills on the proper 
operation of the technology and learned the 
benefits of maximizing the use of the MCSTD.The 
project promotes the growth of enterprises that 
mitigates the effect of poverty to women.
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The project aims to enhance the 
entrepreneurial capabilities of new and 
existing adopters/investors of PHilMech 

generated technologies and systems in managing 
techno-based enterprises through the provision of 
Business Development Services (BDS). 

During the year, the BDS project assisted 365 
participants (227 female, and 138 male) through the 
conduct of technical briefings, exposure visits to 
successful enterprises, and provision of technical 
assistance to newly identified and validated 
technology adopters/investors or enterprises.

The project was able to identify seven new MCSTD 
adopters/investors to be considered under BDS 
Cycle 2. The project conducted 14 batches of 
technical briefing to assisted enterprises and 
potential adopters. The repair and maintenance 
of the two units of  MCSTD damaged by typhoon 
was also facilitated  by the team. Lastly, the project 
successfully conducted three batches of skills 
training on the operation and maintenance of the 
MCSTD and food processing.  

The project guarantees to expand business 
development services to new and existing 
enterprises. The project will strengthen the 
capacities of each techno-based enterprises 
to create better product and market linkages, 
contribute to organizational development, provide 
technological services and help accessing financial 
support. 

Enhancing Entrepreneurial Capability of Postharvest and 
Mechanization Adopters/Investors through the Provision                    

of Business Development Services Cycle 2
DA Briones, HF Martinez and RM Bernandino

DAR officials and Nueva Vizcaya ARBO

Skills training on the operation and management of the 
MCSTD and food processing 
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With the current market demand for quality 
green coffee beans, PHilMech, through 
the EDD-ECES, continues to assist 

community-based coffee processing enterprises 
(CBCPEs) in various areas across the country. To 
increase the productivity and income of coffee 
growers and processors through the utilization 
and adoption of PHilMech-developed postharvest 
technologies, four CBCPEs were selected to be 
part of the DA-BAR funded project. This project 
covered four enterprises from Bokod, Cabuyao, 
La Castellana, and Kalamansig in Benguet, 
Laguna, Negros Occidental, and Sultan Kudarat, 
respectively. 

A few skills trainings and action planning 
workshops were held in 2017 along with 
continuous establishment of partnerships with 
DA RFOs and LGUs that supported the CBCPEs 
through technology adoption and support in 
trainings and other activities. PHilMech through 
the DA-BAR funding was able to distribute two 
units of steel pulpers each for Robusta coffee 
enterprises and 12 units of Rubber pulpers for the 
Arabica farmers. Two of the four CBCPEs have 
already followed the PHilMech-recommended PH 
system for Arabica and Robusta coffee both in the 
farmer and enterprise-level of operation and has 
produced roasted coffee being traded in the local 
market. 

The local government unit of Kalamansig, Sultan 
Kudarat pioneered a technology incubation 
center for Robusta coffee processing, the first 
of its kind, to promote proper PH system in the 
largest coffee-growing municipality in the country. 
CGUMC from Cabuyao Laguna, on the other hand, 
was recognized as a learning site in Region 4A as 
their coffee processing center was inaugurated on 
December 1, 2017.

The Annual Project Assessment and Coffee Expo 
2017 was held on November 8-9, 2017 at the 

Utilization and Promotion of Developed Postharvest 
Technologies for Sustainable Community-Based 

Coffee Processing Enterprises
HF Martinez, JM Badua and IV Villanueva

Coffee farmer from Sagada experiencing coffee cupping 
during the training

Some of the coffee farmers from TUBENGCOGA during 
monitoring activities

Butuan Grand Palace Hotel in Agusan del Norte. It 
was attended by more than 200 participants from 
6 regions in the Philippines composed of DA-
RFOs, LGUs, coffee farmers, coffee specialists and 
enthusiasts meeting its objectives of assessing the 
progress of the sites and promoting their products 
while enriching their link to appropriate markets.
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The project aims to establish viable farmer-
based coffee processing enterprise models 
among coffee growers/processors using 

PHilMech developed PH systems through 
the convergence of effort of coffee growers, 
processors, association, DA-RFOs, and LGUs, 
thereby improving farmers’ productivity and 
the quality of coffee beans. The PHilMech-
funded coffee project has been nurturing four 
sites from the provinces of Benguet, Mountain 
Province, Aurora, and Agusan del Norte since 
2014 promoting PHilMech-recommended PH 
technology for Arabica and Robusta coffee. 

Approaching its final year of implementation, the 
two collaborators from the Cordillera Administrative 
Region were trained on coffee cupping and quality 
assessment as they enter the specialty market 
for coffee, taking places in the Top 10 of the Kape 
Pilipino Green Coffee Quality Grading Competition 
headed by the Philippine Coffee Board Inc. A seed 
to cup training was also conducted for coffee 
farmers in Aurora hoping to retrieve the lost glory 
of coffee production in the province. 

Continuous coaching and mentoring were done 
in all the assisted enterprises throughout the year, 
documenting each of their progresses from being 
just coffee farmers to now farmer-entrepreneurs. 
SACGPO and TUBENGCOGA have established 
their brands Sagada Gold and Si-jop Kape 
respectively, venturing a wider market for their 
produce including social media. With a successful 
adoption of the MCSTD for drying Robusta coffee, 
KFPC continues to enjoy incentives from buyers as 
a result of good quality GCB.

Three enterprises were able to participate during 
the Annual Project Assessment and Coffee Expo 
2017 held at Butuan City, Agusan del Norte 

Building Viable Farm-based Coffee Processing 
Enterprise Models in Strategic Coffee Growing Areas

HF Martinez, IV Villanueva and MR Medina

Guests visit the booth during the Coffee Expo 2017 on 
November 8, 2017

Dr. Helen F. Martinez gave a short background of the 
project during the turnover and inauguration of 
coffee processing center. 

on November 8-9, 2017. This gave them the 
opportunity to promote their products and share 
the results of government interventions to their 
respective groups.
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This project “Establishment of Modern 
Integrated Rice Processing Complexes 
(RPCs) in the Four Provinces in the 

Philippines” is a grant project from the Government 
of Korea through the Korea International 
Cooperation Agency (KOICA). It aimed at increasing 
the income of Filipino farmers and rice processing 
capacity.

The KOICA-RPC project is a complete package of 
technologies for the farmers aimed to address their 
problems on deficiency of postharvest facilities, 
lack of working capital and weak management. 
This project intends to capacitate the farmers 
through their organizations to operate and manage 
the RPCs.

For the year 2017, the project conducted two 
assessment and planning workshops held on 
February 28-March 3 in Tagbilaran City, Bohol and 
on November 6-10 in Bacolod City. Both activity 
included (1) Seminar (Integrity in the Workplace; 
Guidelines for Accreditation of Civil Society 
Organizations as Beneficiaries of Government and 
Public Funds; and new Guidelines for Civil Society 
Organizations Implementation); (2) Workshop 
(reporting of accomplishment, assessment/
evaluation of the operation (based on reports); (3) 
Discussion and harmonization of forms used; (4) 
Action Planning by each RPC; and (5) Learning 
Session at RPC and PhilRice.

Moreover, PHilMech conducted a two-week 
training course on “Operation and Management of 
KOICA-RPC in the Philippines”. It was a cost-sharing 
activity among DA-RFO’s I, III, LGU Pangasinan, 
Aurora and PHilMech. The participants were 20 
new management team of RPC Pangasinan and 
Aurora while speakers and subject matter specialist 
came from different agencies such as NFA, 
LGU, CLSU, PhilRice, RPC Davao and Bohol and 
PHilMech. Palay trading and processing businesses 
were also visited. Experiences of the AgriNet 

KOICA Assisted Establishment of Modern Integrated 
Rice Processing Complexes in the Philippines

GM Tolentino, VEB Camaso, AMS Galvez and JAA Guevarra

Duirng the technical training and facility repairs, replacement 
and maintenance in Pangasinan 

Corporation in San Jose City and Nagkakaisang 
Magsasaka MPC in Tabacao, Talavera, Nueva Ecija 
shared their experiences.

Another highlight is the Post-Management 
Assistance from KOICA. The Korean Technical 
Experts conducted the technical training and 
facility repairs, replacement and maintenance 
for around two (2) weeks per RPC from March 
6 to April 17, 2017. The 2nd dispatch was also 
conducted in August 3 to 15, 2017. This is to 
finally check if there were still additional facility or 
equipment problems and adjustments to be made 
after their 1st dispatch or 3 months of operations. 
Experts also trained the management staff on 
maintenance and replacement and adjustment of 
parts.
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Tthrough the years, the Training Section of 
the Technology Management and Training 
Division has sustained its commitment 

to develop capacities of agricultural extension 
service and other change agents; disseminatefq 
research results or knowledge products by way 
of training through lecture-discussion with hands-
on and demonstration; and develop and maintain 
a critical mass of experts on postproduction and 
mechanization.

In 2017, the section organized and conducted 28 
batches of training courses, writeshop/faculty 
meetings and symposia and other training related 
activities under its five major projects, namely: 
1) Technical Support to Industry Manpower 
Development; 2) Enhancing the Technical 
Capability of the Industry Stakeholders on Rice 
Mechanization and Postharvest Technologies; 3) 
Enhancing the Technical Capability of the Industry 
Stakeholders on Corn and Cassava Mechanization 
and Postharvest Technologies; 4) Enhancing the 
Technical Capability of the Industry Stakeholders 
on Mechanization and Postharvest Technologies 
for HVCs; and 5) Enhancing the Technical 
Capability of FLGC Beneficiaries on Postharvest 
and Enterprise Development.

Technical Support to Industry Manpower 
Development 

The training designs used for these training 
courses were developed through the conduct of 
writeshop and faculty meetings in collaboration 
with PHilMech Subject Matter Specialists (SMS), 
technical staff and other partners in the industry.   

The section continued its partnership with the 
Department of Agrarian Reform – Nueva Ecija 
(DAR-NE) by providing technical assistance 
through the conduct of three batches of training 
for their beneficiaries. Collaboration with DA-RFO 
3, Land Bank – Cabanatuan and KASAPI Group of 

Industry Manpower Development Program

Trainees applies what they have learned in seedling 
preparation

Companies started last year. Moreover, increase in 
the number of technical assistance provided to DA-
RFOs, LGUs, ATI and other agencies nationwide 
through provision of resource speakers, training 
designs and other training related matter was 
noted (received and acted on 33 request letters).

The Techno-Talakayan on Postharvest and 
Mechanization was conducted during the 39th 
anniversary of PHilMech and was participated by 
the technical staff from DA-RFOs and PLGUs/
MLGUs; media personnel; manufacturers; and 
farmer-leaders/members of FOs/FAs.

Furthermore, the two batches of Technical 
Conference (Viz-Min and Luzon) were attended 
by AFMech Focal Persons & alternates from the 
Agricultural Training Institute (nationwide); Regional 
Information Officers (nationwide); and technical 
staff from the Regional Agricultural Engineering 
Division, Provincial/Municipal Local Government 
Units (PLGUs/MLGUs) and representatives from 
Japan International Cooperation Agency (JICA) and 
selected officers/members of cooperatives.

Six batches of assessment meeting/workshop 
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One of the trainees uses a tractor during the hands-on 
training on land preparation

for the 2016 trained participants were conducted. 
The activity aimed to assess the implementation 
of the action plan crafted during the conduct of 
the past training courses and to monitor the status 
of the participant’s post training involvements. 
Some of the results of the assessment were 
as follows: convergence activities of the 
participants to strengthen the cacao Industry were 
accomplished; 80% of the trained participants 
in Region 2 (NC II) were able to perform repair 
servicing and troubleshooting with almost 
100 clients served within their localities, 50% 
conducted re-echo training in their barangay and 
one of the trained participants established a shop 
(Lagula Machineries); and for Region 4B trained 
participants, 93% exercised their expertise with 
more than 500 clients served, 57% conducted 
coaching and mentoring and 29% offered 
home servicing on repair and troubleshooting. 
Furthermore, trained participants were able 
to apply the gained skills in the repair and 
maintenance of small farm engines by serving as 
resource persons on the trainings conducted by 
other agencies. 

Enhancing the Technical Capability of the 
Industry Stakeholders on Mechanization and 
Postharvest Technologies (Rice, Corn & Cassava, 
HVCs)

The Training Section implemented various 
training courses on Mechanization and 
Postharvest Technologies (Rice, Corn & Cassava, 
Onion, Soybean and Cacao) with a total of 484 
participants from DA-RFOs, Provincial/Municipal 
Local Government Units, other agencies, and 
farmer organizations nationwide. Under Rice 
Mechanization, three batches of Specialized 
Training Course on the Mechanization of Rice 
Crop Establishment and Capability Building for 
Drying and Milling Plant Servicing (NCIII) while two 
batches for Corn and Cassava were conducted. 
For HVCs; four batches of Technical Symposium 

on Mechanizing Planting Operation of Bulb 
Onion and one batch each for Training Course on 
Mechanization and PH Technologies for Onion, 
Soybean and Cacao were accomplished.

Special Project

The Year-End Review and Assessment Workshop 
for Trained FLGC Beneficiaries concluded the 
project “Technical Capability Enhancement of 
NAFC-FLGC Beneficiaries on Mechanization & PH 
Technologies.” It was held at New Washington, 
Aklan on November 28-30, 2017 with the 
participants comprised of managers and officers 
of trained participants from 17 FLGC beneficiaries 
nationwide. The activity aimed to present the 
results of the project and monitor the status of 
FLGC beneficiaries as well as the issues and 
concerns regarding the rehabilitation program 
of the FLGC. With this, representatives of each 
cooperative presented the status of their FLGC 
operation. It was noted that six cooperatives 
already paid their soft loans and two availed of 
the rehabilitation funds. Other beneficiaries were 
hoping to avail the rehabilitation fund for their 
facilities and still wanted to continue and revive 
their operations.

Continued on next page...
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Project/Activities Date Venue
Number of 

Participants

1. Technical Support to Industry Manpower Development 
     1.1 Curriculum and Instructional Materials   Development

• Writeshop/Faculty Meeting for the preparation of 
Training Design

March 1
April 18
June 6
July 4

October 23
November 3

PHilMech
PHilMech
PHilMech
PHilMech
PHilMech
PHilMech

15
3
5
7
5
5

    1.2  Techncal  Conference on Agricultural Mechanization and 
Posthavest Technologies

March 6-10

Sept 12-15

General Santos City
PHilMech

101
47

    1.3  Techno Talakayan on Postharvest and Mechanization May 24 PHilMech 242

     1.4 Assessment and Technical Monitoring on the Status 
           of Trained Participants on Mechanization and PH 
           Technologies

April 10-12

May 17-18
July 14

June 21-22
August 15-16
Sept 26-28

Nueva Ecija, 
Bulacan, Aurora

Davao
Nueva Ecija

Isabela
Oriental Mindoro
Cagayan, Isabela,

Nueva Vizcaya

20

25
12
25
30
50

2. Enhancing the technical capability of the industry 
stakeholders on rice mechanization and postharvest 
technologies

•  Specialized Training Course on the Mechanization of Rice 
Crop Establishment

• Capability Building for Drying and Milling Plant Servicing 
(NCIII)

May 30-June 2

June 27-30

April 13-15

PhilSCAT

Ormoc City, Leyte

46

32

3. Enhancing the technical capability of the industry 
stakeholders on corn and cassava mechanization and 
postharvest technologies

• Training Course on Mechanization and Postharvest 
Technologies for Corn and Cassava

June 20-22
August 8-10

San Juan, Siquijor
Nabua, Camarines Sur

39
46

Table 1.  List of  training courses and related activities conducted by TMTD in 2017

From previous page...

Continued on next page...
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Project/Activities Date Venue
Number of 

Participants

4. Enhancing the technical capability of the industry 
stakeholders on mechanization and postharvest 
technologies for HVCs

• Technical Symposium on Mechanizing Planting 
Operation of Bulb Onion

• Training Course on Mechanization and Postharvest 
Technologies for Onion

• Training Course on Mechanization and Postharvest 
Technologies for Soybean

• Training Course on Mechnaization and Postharvest 
Technologies for Cacao

March 29
June 14
June 29
July 27

Sept 26-28

May 9-11

Aug 30-Sept 1

PHilMech
Tarlac City

Occ. Mindoro
Vigan City

PHilMech

Gamu, Isabela

Cebu City

45
39
52
63

41

25

36

5. Special Project: Technical Capability Enhancement 
of NAFC-FLGC Beneficiaries on Mechanization & PH 
Technologies

•  Year-End Review and Assessment Workshop for Trained 
FLGC Beneficiaries

Nov 28-30 Aklan 33
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The Technology Management and Training 
Division (TMTD) implements the PHilMech 
Industrial Promotion Program (PIPP). Private 

local agricultural machinery manufacturing sector 
is tapped in the fabrication and commercialization 
of PHilMech generated mechanization and 
postharvest technologies, to hasten technology 
transfer and encourage public private partnership 
to attract more investors into agricultural 
mechanization.

During the year, six manufacturers fora (Table 
2) were conducted nationwide to introduce 
PHilMech mature technologies, licensing protocol 
and partnership in the technology transfer and 
commercialization process.

In collaboration with the Metals Industry Research 
and Development Center (MIRDC), TMTD also 
conducted two courses on the  “Technical 
Capability Enhancement for Local Agricultural 
Machinery Manufacturers” on June 26-30, 2017 at 
PHilMech, Science City of Muñoz, Nueva Ecija and 

PHilMech Industrial Promotion Program
HR Calica, RO Verena, RC Nodora, Jr. and IR Arambulo

Conduct of Manufacturers’ Forum in General Santos City 
on March 9-10, 2017

Project/Activities Date No. of Participants

General Santos City, South Cotabato
March 9-10, 2017

24

PHilMech, Nueva Ecija April 26-27, 2017 25

Iloilo City April 27, 2017 36

Vigan City, Ilocos Sur June 28-29, 2017 20

DA-CVRC, Ilagan City, Isabela September 20, 2017 34

Mandaue City, Cebu November 21, 2017 15

from November 27-December 2, 2017 at MIRDC, 
Bicutan, Taguig City. The training courses aimed 
to enhance technical knowledge, capability and 
strengthen linkage between local agri-machinery 
manufacturers and government institutions.

Table 2.  Manufacturers’ Forum conducted, 2017
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The TMTD provides technical support services 
to ensure protection of Intellectual Property 
Rights (IPR) of PHilMech. 

Three patents, one industrial design, one utility 
model applications submitted and four copyright 
applications were registered in 2017 (Table 3). For 
the year, the Intellectual Property Office of the 
Philippines (IPOPHIL) granted PHilMech one patent 
application and registered three utility model 
applications (Table 4). 

In support to the agency’s manpower 
development program, training course on the 
Intellectual Property (IP) Technology Management 
and Commercialization was conducted at 
PHilMech on October 17-19, 2017. The main 
objective of the training was to provide PHilMech 
staff a comprehensive view and awareness on IP 
management and commercialization.

Technical Support to Intellectual Property 
Rights (IPR) Services

HR Calica, RO Verena, EC Ablaza and PM Mercado

Training on IP Management and Commercialization in 
PHilMech Auditorium, Science City of Muñoz, N.E. on 
October 16-19, 2017.

IP Applications Title Inventors/Makers/Authors

Patent & Industrial Design Grain Probe Moisture Meter
AC Joaquin, MEV Ramos, 

RCMartinez, RP Avila 

Patent Adlay Centrifugal Huller RP Gregorio, RC Martinez, LJO Alarcio

Patent Onions Seed Planting Apparatus RSM Dela Cruz, RG Idago, DRMiranda

Utility Model Batch Type Briquettor
AM Tuates Jr., JM Suligan, 
OA Capariño,JCA Galvez

Copyright PHilMech Compact Impeller Ricemill Operational Manual MA Gragasin, JP Illustrisimo

Copyright Source Code of Grain Probe Moisture Meter
AC Joaquin, MEV Ramos, 

RC Martinez, RP Avila

Copyright
Gintong Tuklas Komiks: Mga Kwento ng Tagumpay 

sa Organikong Pagsasaka
MB Gonzales, MLJose

Copyright
10-Row Onion Mechanical Seeder: 

An Operator’s Manual
RSM Dela Cruz, RG Idago, DRMiranda

Table 3.  List of submitted intellectual property applications, 2017

Continued on next page...
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IP Applications Title Inventors/Makers/Authors

Patent
Method for Inhibiting Crown Rot Disease in Banana Fruit 

Using Trichoderma harzianum DGA02
DG Alvindia

Utility Model Tractor Drawn Cassava Digger
RJP Macaranas, MEV Ramos, 
RC Martinez, RC Nodora Jr., 

TMQ Ancheta

Utility Model Coffee Depulper
RJP Macaranas, RP Gregorio, RSM 

Dela Cruz, RG Idago, 

Utility Model
Process of Producing Ethanol Vapor Releasing 

Agent for Shelf-Life Extension  of Broccoli
MV Dela Cruz, MA Acda, JLP Baligad

Table 4.  List of submitted intellectual property applications, 2017

From previous page...
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One of the continuing extension projects 
of PHilMech under the Technology 
Management and Training Division (TMTD) 

is the “Technology Forum/Demonstration of 
PHilMech Generated Technologies”. 

Pilot promotional activities such as demonstration 
of mature and ready for commercialization 
PHilMech technologies are being undertaken 
to accelerate the promotion and adoption of 
PHilMech generated technologies; to establish 
linkage with other government units and the local 
manufacturing sector for effective distribution and 
utilization of these technologies; and to create 
awareness to farmers and other potential end-
users. 

For 2017, there were 12 batches of technology 
demonstration conducted nationwide with a total 
of 794 participants from the Local Government 
Units (LGUs), DA-Regional Field Offices, Local 
Agri-Machinery Manufacturers, State Universities 
Colleges, Farmer Leaders and other stakeholders 
(Table 1). 

Technical briefings on the technology specification, 
design, features, benefits, financial analysis, and 
application were presented. The highlight of 
the activity was the actual machine operation, 
maintenance and basic trouble shooting of the 
different technologies presented.

Technology Forum/Demonstration of PHilMech 
Generated Technologies

HR Calica, RO Verena, MB Castro, EF Borre

 Technology Demonstration Proper in Vigan City, Ilocos Sur

Technology Demonstration Proper in Vigan City, Ilocos Sur

Continued on next page...
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Table 5.  List of conducted technology demonstration, 2017.

Project/Activities Date
No. of 

Participants
Technology Demonstrated

General Santos City, South Cotabato March 10, 2017 113
Compact Corn Mill, Coffee Pulper and Moisture 

Meter

Balanga, Bataan March 30, 2017 50
Coffee Pulper, Coffee huller, Cashew Nut Sheller, 

Compact Corn Mill

Sta. Barbara, Pangasinan March 28-30, 2017 57 Compact Corn Mill

Sta. Barbara, Pangasinan April 7, 2017 25 Pneumatic Corn Planter

PHilMech April 27, 2017 32 10 Rows Onion Mechanical Seeder

PHilMech (Industry Day) May 24, 2017 251 KAMICO Technologies

Vigan, Ilocos Sur June 29, 2017 59
Compact Corn Mill, Cassava Digger, KAMICo Rice 

Mill and Product Washer

PHiLMech July 6, 2017 30 Compact Corn Mill

Naga, Camarines Sur August 10, 2017 60
Compact Corn Mill, Pneumatic Corn Planter and 

Cassava Digger

Iloilo City September 7-8, 2017 50
Compact Rice Mill, KAMICO Rice Mill, Agricultural 

Dryer and Product Washer

PHilMech September 15, 2017 42 KAMICO Technologies

CLSU, Science City of Munoz September 27, 2017 25
Compact Corn Mill, KAMICO Rice Mill, Product 

Washer and Agricultural Dryer

From previous page...
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A Research and Development (R&D) agency 
like PHilMech needs to communicate its 
research results to its various stakeholders 

to stay relevant in the agriculture sector.

The Applied Communication Division (ACD) 
of PHilMech along with the other divisions of 
the Extension Support, Education and Training 
Services (ESETS) Cluster of PHilMech does this job.
The ACD through its two sections, the Science and 
Technology Information Packaging Section (STIPS) 
and the Science and Technology Information 
Dissemination Section (STIDS) developed, 
disseminated, and provided Information, Education 
and Communication (IEC) materials   and services 
to the various target audiences and stakeholders.  
The division chief provided over-all guidance 
and supervision in the implementation of all ACD 
communication projects.

For the ACD-STIPS, media-mix continued to be 
the major strategy in the development of the IEC 
materials. The section packaged print, audio-
visual, electronic and the social media containing 
information on mature and commercialized   
PHilMech technologies and systems, R D & E 
activities, important PHilMech personalities, and 
successful technology adopters and partners of 
PHilMech.

To sustain release of   PHilMech research results 
to the scientific community, the ACD-STIPS 
published journals and other technical publications.  
In 2017, initial efforts were made to establish the 
Asian Journal of Postharvest and Mechanization 
(AJPM).  PHilMech has forged partnership with the 
Sustainable Agriculture, Food and Energy Network 
in the publication of this international journal.

Meanwhile, drumbeating for PHilMech 
technologies and keeping the interest of the target 
clientele of PHilMech technologies continued to 

Applied Communication Program

Visitors of PHilMech in 2017

Continued on next page...

be the prime mover of ACD-STIDS’ activities for the 
year.

The STIDS kept communication support 
projects and services that focused on promoting 
postharvest and mechanization technologies 
for a wide range of audience, from the program 
implementers, extension workers down to the 
recipients and investors of the technologies. Its 
dissemination means include participation to 
exhibits, conduct of briefings and production of IEC 
materials.

Last year, STIDS participated in 28 agricultural 
trade fairs and exhibits like Cacao Congress, DOST-
National Science and Technology Week, Kabisig,  
Makina Expo, Agri-Link, CLAARDEC Fiesta and 
National Organic Agriculture  Congress. To entice 
the crowd, it featured enterprising technologies 
and ongoing researches of PHilMech. About 5,315 
exhibit goers visited, and inquired for technical 
assistance. 
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The section has also sustained its Visitors’ Bureau 
to address interests of potential clientele.  Through 
informative videos and educational presentations, 
the bureau briefed 94 batches or 2,161 farmers, 
foreigners, policy makers and students. 
STIDS as well has increased and maintained 
its holding of books and subscriptions to help 
researchers in their literature search activities. For 
the year, SLS added 15 books to its holdings and 
subscribed to 10 journals/magazines. SLS served 
808 users.

Localized and popularized  information on  
postharvest and mechanization were  also 
disseminated with the help of regional partners.   
The  ACD division chief spearheaded the  
collaborative activities.  One of  these activities 

is  the conduct of the year-end Review and 
Planning Workshop participated in by the Regional 
Information Officers (RIOs) nationwide  and the  
regional field coordinator (RFC) of PHilMech. The 
activity was held at the Cityscape Hotel, Mandaue 
City, Cebu.  Another collaborative activity was the 
School-on-the-Air on Coffee and Cacao.  The SOA 
was done in collaboration with the DA-RFO XII/
CARAGA on June-November 2017. A total of 321 
farmers graduated in the SOA program.

Likewise,  both local and national media were 
tapped in the promotion of PHilMech technologies 
and systems.  In 2017,   two press conferences 
were conducted and 32 press releases about 
PHilMech were published in local and national 
dailies  and websites.

Section  Projects IEC  Materials
No. of cps/

prodn
Target  audience

ACD-STIPS

1. Creating  Awareness on Postharvest and 
Mechanization Print, Electronic and the 
Social Media

• PHilMech Newsletter
- 1st Q issue
- 2nd Q issue
- 3rd Q issue
- 4th Q issue

• Annual Report
• PHilMech leaflet
• Infokit
• PHilMech AVP
• PHilMech website

- News updates
• Social Media

- Facebook 
- Twitter

5,000
5,000
5,000
5,000
1,000
5,000
2,000

1

13

150
48

PHilMech visitors,  exhibit 
viewers, trainees,  

media,  policy and 
decision makers

Internet users, 

Table 6. IEC materials developed and disseminated by ACD in 2017

Continued on next page...

From previous page...



PHilMech Annual Report 2017
71

Section  Projects IEC  Materials
No. of cps/

prodn
Target  audience

2. Publishing Journals and Other   

    Technical Publications of PHilMech

• Technology  Briefers
(Arabica and Robusta Coffee 
Processing System, Multi-Row Onion 
Seeder, Reprint of Briefers)

• Technical Bulletin
   (Field Testing of Grain Probe Moisture 

Meter) 
• Information Bulletin
     (Soybean Postharvest,  Mechanization 

and Processing Systems)
• Asian Journal of Postharvest and 

Mechanization 

3,000
3,000
2,000

1,000

1,000

1

Researchers,  academe

3. Development Support Communication   

     on postharvest and Mechanization

• Technology  leaflets
-  10-row  onion mechanical seeder
-   MCSTD  
-   MCSTD reprint

• Technology  manual 
     (10-row  onion mechanical seeder) 
• Technology  kit: (Technologies for 
Banana and Mango)
    • Technology Brochure

   -  Pharmaceutical Grade Pectin 
       from Mango Peels

    • Flyers
    -  Cardava Banana;  Biological  
        Control Agents

    • Manual
         -  Agricultural Tramline system
• Technology  kit 2: (Postharvest and 
Mechanization Technologies): 10 kinds 
of flyers
• Instructional Videos

-  10-row  onion mechanical seeder
-  Cassava Digger

2,000
2,000
5,000

1,000

2,000

2,000
2,000

2,000
2,000/kind

1
1

PHilMech trainees,   

extension workers, 

technology adopters

 4. Process Documentation and 

Packaging of PHilMech Success 

Stories

Process Documentation

• Literature searches 

• Journal write-ups   

• Field visits 

• Interviews 

• Audio/video/photo diary 

14
24
21
21
19

Would-be technology 

adopters, entrepreneurs

Continued on next page...
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Section  Projects IEC  Materials
No. of cps/

prodn
Target  audience

(Continuation...)

4. Process Documentation and Packaging 

of PHilMech Success Stories

Packaging
• Video documentaries
        -  Ang MCSTD at ang Bakhita Herbs 

and Tea
        -  Ang  MCSTD at ang Mushroom  

Products ng Parista MPC

• Anihan Magazine (Organic Agriculture)

2

2,000

Would-be technology 

adopters, entrepreneurs

ACD-STIDS
5. Communication Support for Rice 

Mechanization Program

• Rice Mechanization Bulletin
     - Angat Ani  Tomo 5 Blg 1
     - Angat Ani  Tomo 5 Blg 2
     - Angat Ani  Tomo 5 Blg 3
     - Angat Ani  Tomo 5 Blg 4
• Technology Calendar
     - Wall calendar
     - Desk calendar
• Reference Guides/Manual 
(O&M video of four wheel tractor and 
hand tractor)
• Promotional material (Postharvest 
Notes)

2,000
2,000
2,000
2,000

6,000
2,000

3 prodn @850
2,000

Technology recipients, 

extension workers and 

program implementers

6. Policy Advocacy of Institutionalizing the 

Monitoring and Control of  Postharvest 

Measuring Equipment (Moisture Meter, 

Weighing Scale and Truckscale) Used 

in Paddy Trading (STUDY II)

• Advocacy kit

     - Primer

     - Flyers (2 kinds)

     - Advocacy notes

5,000
4,000
4,000
2,000

Farmers/LGU 

implementers  (STUDY I 

respondents)

7. Public Awareness for Postharvest and 

Mechanization Technologies

• Billboard

• Exhibit Materials
2

29 sets
Investors, recipients of the 

technologies

8. Developing Easy-to-Access IEC 

Materials on Postharvest and 

Mechanization

• Postharvest modules

• FAQs (4 kinds)

2 sets
2,000/kind 

Recipients of the 

technologies

Office of the Division Chief
9.  Media Relation in Support to 

Postharvest and Mechanization

• Press releases
32

Local and national media

Localized Information Dissemination on 

Postharvest and Mechanization at the 

Regional Level

• Radio broadcasts

• Radio plugs/jingles

• TV broadasts

130 airings
99
52

From previous page...
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The Planning and Project Development 
Section (PPDS) of the Planning, Management 
and Information Technology Division 

(PMITD) has continuously conducted various 
activities relative to the consolidation, analysis, 
and finalization of the overall agency physical 
and financial plans.  Initiated and coordinated 
conceptualization and funding of projects/
programs for the attainment of institutional 
development goals. It has formulated RDE Agenda, 
set-up policy directions and formulated short, 
medium and long term plans through the conduct 
of operational and strategic planning workshops.

For the year 2017, PPDS was able to prepare and 
submit the FY 2018 Plan and Budget Proposal Tier 
1 and Tier 2, and PHilMech 2015-2017 Information 
System Strategic Plan at the Department of 
Information and Communications Technology 
on November 10, 2017. Likewise, PHilMech FY 
2019-2021 Three-Year Rolling Infrastructure 
Program (TRIP) was also updated and finalized on 
November 28, 2017. 

Consistent with the policy of the Department of 
Budget and Management (DBM) to scale up the 
implementation of the performance-informed 
budgeting (PIB) through the Program Expenditure 
Classification (PREXC), PHilMech through PPDS-
PMITD has conducted its 2017 Annual planning 
workshop on January 17-20, 2017.  Generally, 
the purpose of the workshop was to assess 
the technologies to be developed vis-à-vis the 
technologies being developed and those now 
ready for commercialization. The physical and 
financial status of the agency from the previous  
year was also assessed in view of the prescribed 
indicators of the DBM. 
A year-end agency performance review and 
planning workshop was also conducted on 
November 14-17, 2017 to come up with the final 
list of technologies developed in 2017 and list 
of technologies to be commercialized in 2018. It 
also assessed the over-all physical and financial 
performance of PHilMech during the 1st to 3rd 

Planning and Project Development 

quarters of 2017; aligned the input indicators to 
the established PREXC indicators; to finalized the  
proposed FY 2018  Physical and Financial Plan 
for each division; and determined appropriate 
strategies that will ensure 100% fund utilization at 
the end of the year.

With regard to RDE Agenda formulation, the 
2018-2022 Postharvest and Mechanization Plans 
for Coffee, Cacao, Soybeans and Cassava were 
crafted and updated during the island-wide 
consultation workshops that was conducted on 
June 5-6 (Luzon), August 31 (Visayas) and October 
26, 2017 (Mindanao). 

Aside from the regular planning and project 
development activities, the PPDS is also in charge 
in the operationalization of the Agriculture and 
Fisheries Mechanization Research Development 
and Extension Network (AFMecRDEN) as 
embodied in RA 10601 or the AFMech Law. 
In support to the implementation of the 
AFMechRDEN activities, the PPDS has initiated 
and coordinated the conduct of the AFMechRDEN 
Executive Committee meetings on February 16 
and August 30, 2017. Consultation meetings with 
DA-RFO I and DA-CAR was also held on April 24 
and April 26, 2017, respectively, to benchmark the 
present status of the Regional RDE Network as 
well as to determine the existing membership at 
the regional network which can be included under 
the AFMechRDEN sub-network.

An Inter-Agency forum on mechanization 
was also conducted on February 27-28, 2017 
to come up with common definition of terms 
in establishing the level of mechanization; to 
harmonize methodologies and assumptions 
in the computation of level of mechanization; 
and to identify and address pressing issues on 
mechanization and formulate possible inter-
agency resolutions.Higher Education Institutions 
(HEIs) and DA-Regional Field Offices (RFOs).
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Information and Communication Technology 
Section (lCTS) continued to develop and 
enhance web-based and computer-based 

information system which provides support to the 
operations of different divisions and projects of 
PHilMech. 

The implementation of the AFMech Law or RA 
10601 led the ICTS on developing a web¬based 
and data-based information system that is known 
as the Agriculture and Fisheries Mechanization, 
Development and Extension Database and 
Information System (AFMechRDE DIS). This serves 
as an instrument for the benchmarking/profiling 
of the Research and Development Institutions 
(RDIs), Higher Education Institutions (HEls) and 
DA Regional Field Offices (RFOs) which are all 
member-agencies of the Agriculture and Fisheries 
Mechanization, Research, Development and 
Extension Network (AFMechRDEN). 

The ICTS together with PPDS finished launching 
the first use of AFMechRDE DIS through hands-on 
training courses for RDIs nationwide during the 
early quarter of the year. Several hands-on training 
courses were to DA Regional Field Offices in Luzon 
and Visayas Cluster. It is an on-going project which 
aims to facilitate the full use of the system by all 
member-agencies nationwide. 

On the other hand, the existing computer-based 
information Systems such as Procurement 
Information System, Tax Information System, and 
Payroll Information System (for contracted staffs 
and employees) has been enhanced from DBF-
database to SQL-database. This enhancement was 
done for better security, and higher processing 
speed. Also, it offers more features and it is more 
flexible which will allow the users to handle 
records and data that have complex reports and 
computations. 

Information and Communication 
Technology Program

Moreover, the PHilMech website is continuously 
being updated by the ICTS by inputting contents 
as desired by the Applied Communication Division 
(ACD) and other concerned divisions. Also, 
debugging and enhancing various modules and 
procedures had been done for the improvement of 
the users’ experience. 

Another debugging and enhancing had been done 
to the Vehicle Monitoring Information System and 
Records Management System which are both 
web-based information system developed by the 
ICTS. New chart reports were likewise added to 
both system for better facilitation of records and 
reports. 

Furthermore, the Project Monitoring System 
has been fully utilized in 2017. It is a computer-
based information system on which the users 
store, update, and monitor the project¬details 
like the quarter and semestral reports, monthly 
budget, targets, and accomplishments of the 
project. Additionally, the system is currently being 
converted from computer-based to web-based 
information system. This will allow the users to 
utilize the system on the PHilMech website. 

Finally, ICTS found a cheaper and easier way to 
connect with PHilMech whenever and wherever 
an employee/client is. This is done through mobile 
telephone numbers +63-998-593-7304 (smart 
network); +63-945-533-6852 (Globe network); and 
+63-932-869-6837 (Sun Cellular network). 
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Monitoring and Evaluation (M& E) is a 
tool being used by the management to 
measure and assess the performance 

of Agency programs, projects and activities to 
achieve desired results. It is a continuing activity 
implemented by the Evaluation and Management 
Services Section (EMSS) of the Planning, 
Management and Information Technology Division 
(PMMITD).

 Basically, the M&E function of EMSS includes 
four major activities: 1) Regular Monitoring of 
Projects; 2) Annual Agency In-House Research 
and Development Review; 3) Agency Performance 
Review; and 4) Mid-Implementation and Core 
Group Review. 

Regular monitoring of projects primarily includes 
progress monitoring and on-site monitoring or 
field validation activities of both on-going and 
completed projects. This comprises monthly 
gathering/ collection of accomplishment 
reports from project implementers, updating 
of project status and preparation of M&E 
reports for submission to the management 
and other concerned units and agencies of 
the Department of Agriculture (DA).  Under 
this activity, periodic reports particularly the 
agency’s Budget Accountability Report/Physical 
Report of Operations (Quarterly) and Highlights 
of Accomplishments (Annual and Semestral) 
were prepared and submitted to the DA and 
Department of Budget and Management (DBM). 
Likewise, on-site monitoring/field validation is 
being undertaken to ensure that project activities 
were implemented as planned. This activity usually 
involves interview of recipients/cooperators and 
actual observation of on-going activities of the 
project.  For 2017, various projects were monitored 
in different locations nationwide. These include 
the Flatbed Dryer, Kitchen Table Top Brown Rice 

Monitoring and Evaluation of Agency Programs, 
Projects and Activities

Huller, Impeller-Type Compact Rice Mill, 10-row 
Hand Tractor Driven Mechanical Seeder, Paddy 
Huller, Grain Probe Moisture Meter, and Improved 
Cassava Granulator. 

For the evaluation activities, the Annual Agency 
In-House Research and Development Review 
was conducted on May 22-23, 2017. This activity 
specifically aims to evaluate the extent of 
accomplishments of PHilMech R and D projects, 
its significant outputs, potential contributions and 
the manner of project implementation. For the 
period covered, a total of 11 R & D projects were 
presented during the review. 

Congruent with the policy of the DBM on 
performance-based budgeting, Midstream and 
Year-end Agency Performance Reviews were 
conducted. These reviews were  undertaken to 
determine if the project’s actual accomplishments 
(physical and financial) are consistent with the 
submitted plans/targets. Project accomplishments 
were presented and assessed per division based 
on the approved Physical and Financial Plan 
(PFP). Discussion of issues/concerns on project 
implementation and formulation of decisions 
were also done. The results served as input in the 
preparation of projects’ catch up plans and also 
in the evaluation of the agency’s budget proposal 
during budget preparation.  Moreover, four Core 
Group and one mid-implementation reviews were 
organized and conducted to assess detailed status 
of Agency’s completed and on-going projects. 
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Financial Report 2017

Figure 1. Total budget of PHilMech 2013-2017

Over the last five years, PHilMech has shown 
a big increase on the total funds it received 
from the National Budget. The financial 

performance of the agency considerably increased 
both in its total appropriation and utilization. 
PHilMech was able to keep up with its various 
Programs/Projects/Activities as its total budget 
progressively increased each year.

Compared to its funds received last year, there 
was a percentage increase of 25.81. This is 8.97 
greater than the percentage change in 2016.

Figure 1 shows the agency’s appropriation 
(in thousands) for the last five years and its 
percentage change.

Out of its 2017 total budget amounting to 
Php325.386 Million, obligations incurred for 
year totaled to Php324.854 Million. This  was 
99.84% of the available allotment. In 2013 to 2016, 
utilization rates were 99.85, 95.82, 95.26 and 95.30, 
respectively. Despite the increasing budget trend, 
it was still able to sustain a high utilization rate.

For CY 2017, Php316.619 Million of its total budget 
for the implementation of its current year’s 
Program/Project/Activities. The remaining balance 
of Php8.767 Million was carried over as continuing 
appropriation from the 2016 unobligated balances. 
Both appropriations were used to cover all the 
agency’s operations for 2017.

Figure 2 illustrates the distribution of 2017 
budget by allotment class – Personal Services, 
Maintenance and Other Operating Expenses, 
Capital Outlays and Financial Expenses. 

Continued on next page...

Figure 2. Distribution of 2017 budget by allotment class

Capital Outlays

Maintenance and 
Other Operating 
Expenses

Personal Services
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Figure 4 shows the distribution of 2017 budget 
which covers the operational requirements of the 
Program/Project/Activities (PPA’s) of the agency.

Among the four distribution of budget by PPA’s, 
Formulation and  Monitoring of Policies, Plans and 
Programs, ESETS and Research and Development 
were classified as Major Final Output (MFO) 1 for 
Technical and Support Services. Figure 5 shows 
the comparative budget for MFO 1 from 2015-2017.

Figure 4. Distribution of budget for CY 2017 by PPA’s

Development 
of Agricultural 
Mechanization and 
PH Technologies

Extension, Support, 
Education and 
Training Services

General 
Administrative and  

Support Services

Formulation and 
Monitoring of 

Policies, Plans and  
Programs

Figure 5. Comparative budget by MFO 1 in million pesos

From previous page...

As shown in Figure 60, major portion was allocated 
for Maintenance and Other Operating Expenses 
(MOOE). This is rationally justified every year as this 
mostly covers the agency’s funding for operations, 
activities and necessities. Highlight is with regard to 
2017 Capital Outlay amounting to 93.053 Million.

Compared with previous years’ allocation for 
Capital Outlays (Figure 3), the 2017 allocation 
was remarkably greater than those of previous 
years. For the current year, PHilMech was able to 
spend on various machinery and equipment and 
infrastructures particularly the construction of the 
Technology Management and Demonstration 
Center (TMDC), which secured the government’s 
investment on Research and Development (R and 
D) on agricultural mechanization through intensified 
extension support system.   

In terms of the distribution of Php325.386 Million 
2017 budget by Program/Project/Activities, 
highest percentage of 39.21% was allocated for 
the Development of Agricultural Mechanization 
and Postharvest Technologies (Research and 
Development). While 37.04% was allocated for 
Extension, Support, Education and Training 
Services (ESETS).

Figure 3. Allocation of Capital Outlay from 2013-2017 (in million)
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Aside from the total appropriation of PHilMech from the National Budget, it also received P11,213,090.33 
from other government agencies as trust receipts. The funds were for the implementation of research 
projects and acquisition of postharvest facilities. 

Fund Source Project Funded Amount

DA-BAR • Pilot Testing of Coconut Water Processing Enterprise in Selected Areas of 
the Philippines (Phase I)

• Development and Field Testing of Greenhouse Solar Dryer for Food Grade 
Cassava Products

1,500,000.00

3,245,000.00

PCAARRD • Pilot Testing of Impeller-type Compact Rice Mill in Selected Rice Growing 
Regions

• Biological Control and Development of Nano-Biosensor for Fungal 
Diseases of Cacao

954,211.00

589,775.33

PCW • Empowerment of Women as Frontliners in the Establishment of MCSTD 
Based Enterprises in Selected Areas in the Philippines

1,073,037.60

TAPI • Piloting and Promotion of Village-type Cacao By-products Processing 
Enterprise in Major Cacao Producing Areas

3,851,066.40

GRAND TOTAL P  11,213,090.33

Table 7. Summary of trust funds received in 2017
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As mandated by law, the DA- PHilMech shall 
design and promote the commercial use of 
improved postharvest processing facilities 

and equipment of commercial crops among 
women and men, farmer’s  groups, processors and 
small-holder entrepreneurs to reduce postharvest 
losses and increase income  derived from value 
added processing operations.

As part of the 2017 National Women’s Month 
Celebration with the theme “ We Make Change 
Work for Women”. The Gender and Development 
Program of PHilMech  in collaboration with the 
Socio-Economic Policy Research Division (SEPRD) 
conducted the “Demonstration on Soybean 
Processing”, for both internal and external clients.  
This was held  on March 29-30, 2017 at the SEPRD 
Laboratory.  Ms. Ceferina Dela Cruz, the processing 
manager of the Golden Beans & Grains Producers 
Cooperative and Mr. Cesar F. Neric, Jr., of PHilMech 
served as the resource speakers. A total  of 22 staff 
participated in the activity.

The GAD focal person, Miriam Acda, together with 
the  Visitor’s bureau  of the Applied Communication 
Division  oriented visitors like  Ms. Roselle Leah K. 
Rivera, associate professor of  the University of the 
Philippines in  Diliman, Quezon City  on November 
10-11, 2017 on  gender-sensitive postharvest 
technologies of  PHilMech.    Women  technology 
adopters  like the  Samahan ng Kababaihan ng 
Nueva Ecija, Alion Kapitbisig  SEA-K Association, 
TubengCoGa, Canossians Sisters, Parista MPC 
were featured. Community field visits  in Lupao, 
San Jose City and Quezon, Nueva Ecija were also 
done.

To ease anxieties  of PHilMech  parents at the 
workplace, the GAD Program provided a  day-
care facility  for young children.  A  Summer Day 

Gender and Development Program
MA Acda and BH Francisco

Care Program  is also conducted yearly through 
the auspices of the GAD program . In 2017,    12 
children of PHilMech employees  participated in 
the  day care program  from  April 17 to May 31, 
2017. 

Employees were also   trained on  the basic gender 
and development (GAD) concepts,  importance 
of gender mainstreaming in PHilMech’s mandate,  
and  basic tools in conducting gender analysis. 

A training workshop was also conducted to 
increase the knowledge of researchers and 
project leaders  on gender analysis  through 
the  “Application of Harmonized Gender and 
Development Guidelines (HGDG) on October 23-
25, 2017 at  the PHilMech Training Hall.   Project 
leaders  were introduced to the HGDG   tool kit and 
its application to GAD Planning and Budgeting. Ms. 
Lorenza A. Umali, an independent GAD consultant, 
served as the resource speaker. Simultaneous 
application of HGDG tool to PHilMech projects 
tagged in the agency  GAD Plan and Budget FY 

Graduates of summer daycare program 2017
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2018 were conducted. The participants presented 
their enhanced outputs using the tool.

In addition,  the 2017 Annual  GAD  
Accomplishment  Report  and 2019 GAD Plan and 
Budget  has been submitted to  the Philippine 
Commission on Women (PCW) through Gender 
Mainstreaming Monitoring System (GMMS) for 
review and  revision/submission based on PCW 
comments/recommendation as needed.

Lecture on mushroom production
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This project attempted to quantify the different 
factors required for the enhancement 
of the operation and maintenance of 

agricultural based machinery, establish necessary 
measures for  higher utilization hence  increased 
profitability, enhanced capability of end-users 
and  beneficiaries leading to entrepreneurial 
engagement of selected technologies  distributed 
nationwide under three major programs of 
the Department of Agriculture namely: Rice 
Mechanization, Organic Agriculture and Agricultural 
Tramline System (ATS). 

Fifty  identified recipients of various PHilMech 
technologies and systems  were profiled,  and 
analyzed in the areas concerning technology’s 
commodity, technology, social preparedness and 
acceptability, technical, financial, environment and 
political soundness. The study focused on the 
following technologies and systems: Farm Service 
Providers and Rice Processing Centers (RPC), 
coffee processing system, compact corn mill and 
the ATS,  represented equally per region.
 
Based on the outcome of interventions introduced, 
results revealed that the expertise of the 
operator is the major factor in the sustainability 
of each technology and system. Recipient’s 
operators show low-average knowledge on the 
technology operation and very low-high on the 
proper maintenance.  This  increased to average-
high on the operation and high-very high on 
the maintenance after two years of technical 
interventions. Seventy percent (70%) of recipients 
showed a steady increase in yield.  This is equated 
to profit and is associated with  the proper planning, 
execution and management of the association. 

Sustainability of Rice Mechanization, Agricultural 
Tramline, Organic Agriculture and Other 

PHilMech Postharvest Technologies

Other factors affecting possible sustainability were 
the mismatching of technologies, environmental 
calamities, human conflicts and politically 
motivated issues.

Rice Processing Complex in Pilar, Bohol
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Other Program/Project Implementers

ESETS CLUSTER SUPPORT CLUSTER

Enterprise Development Division

GM Tolentino, HF Martinez, GO Mallo, OL Cancer, 
DM Gamalog, BS Tesorero, RC Feliciano, MGD 
Salazar, DA Briones, RM Bernandino, JM Badua, 
IV Villanueva, MR Medina, VEB Camaso, AMS 
Galvez, JAA Guevarra, KLB Sebastian, GO Gaoiran, 
LA Gonzales, JE Domingo, HV Gabriel, AKL delos 
Santos, CC Padilla and SMB Dalere

Technology Management and 
Training Division

HR Calica, RO Verena, JV Dator, RM Hermoso, EC 
Ablaza, AMC Miranda, PM Mercado, EF Borre, IR 
Arambulo, MUBondoc, SB Banglig and MV Pascua 

Applied Communication Division

RP Estigoy, MB Gonzalez, BGS Magararu, IDC 
Davalos, AV Hipolito, JR Aguilar, ML Jose,
JMG Subaba, PEPC Castro, JKB Santiago, CV Ang, 
PSM Fukasawa, D.T. Esteves, R.D. de Guzman and 
RM Dela Cruz

Planning Management and Information 
Technology Division 

NA Pasalo, BT Belonio, MR Altamera, VM Barlis,   
ES Ligisan, ZJ Barza, RN Angeles, FS Baysa, MAC 
Cordova, JAB Lagmay, HG Tomas, JT Carbonel, 
MG Carriaga, AR De Vera, JJC Duria, KO Eleria, 
ABS Martin, JC Miguel, ML Palapuz, RJF Pueyo, NB 
Salazar, E Santiago, JM Drece

Finance Division

JN Dela Cruz, MTT Diño, MR Dizo, RS Ortiz, JC 
Ballado, JM Mabanto, GM Miguel, YCC Ticsay, AA 
Tuates, MJC Garcia, JCA Lamson, JMM Orola, JL 
Reyes and JLM Santos 
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The Philippine Center for Postharvest Development 
and Mechanization (PHilMech) was formerly known 
as the National Postharvest Institute for Research 

and Extension (NAPHIRE).

It was created on May 24, 1978 through Presidential 
Decree 1380 to spearhead the development of the 
country’s postharvest industry. NAPHIRE was then a 
subsidiary of the National Grains Authority (NGA), now 
the National Food Authority.

In 1986, the agency moved to its new home at the 
Central Luzon State University compound in Muñoz, 
Nueva Ecija.

From a government corporation, NAPHIRE was 
transformed into a regular agency through Executive 
Order 494 in 1992. It was renamed as the Bureau of 
Postharvest Research and Extension (BPRE).

Pursuant to Executive Order 366 or the government’s 
rationalization program, BPRE became the Philippine 
Center for Postharvest Development and Mechanization 
(PHilMech) in 2010.

About PHilMech




