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EXECUTIVE  SUMMARY 
 

 The Biotechnology RDE Program Team was tasked: (1) To review the current Research, 
Development and Extension (RDE) Roadmap of the Department of Agriculture Biotech Program and 
other roadmaps or programs being implemented and managed by the Department of Agriculture and 
other relevant agencies; (2) Coordinate and consult with concerned attached agencies and program 
offices of the Department of Agriculture, DA Biotech Program Technical Committee Members, and other 
relevant agencies in the conduct of roadmap/program review; and (3) Formulate and recommend a 
refined RDE Roadmap for Department of Agriculture Biotechnology Program. 
 
 The research projects and fellowships on applied biotechnology funded by the DA Biotechnology 
Program from 2003 to 2013 were reviewed in relation to other RDE roadmaps and programs being 
implemented and managed by the Department of Agriculture Commodity Programs, the Bureau of 
Agricultural Research (BAR), Sugar Regulatory Administration, Philippine Coconut Authority and the 
Cotton Development Authority in relation to their available RDE roadmaps/programs.  The 
Biotechnology Roadmap of the Philippine Council for Agriculture, Aquatic and Natural Resources 
Research and Development (PCAARRD) and the National Biotechnology Roadmap for 2012–2018 of the 
Department of Science and Technology (DOST) were also covered. 
 
 The Team also consulted with the heads/representatives of the Crop Biotechnology Center 
(PhilRice),  Livestock Biotechnology Center (Philippine Carabao Center), the National Fisheries Research 
and Development Institute (NFRDI), the Philippine Genome  Center and the National Institute of 
Molecular Biology and Biotechnology, UP Diliman.  Possible sources of technical assistance were 
identified by the Team Leader in consultation with scientists and science administrators and new 
developments in biotechnology were obtained from scientific and popular literature. 
 
 For the natural ingredients component of the Program, consultations were made with 
representatives of the Bayan Agro-Industrial Corp., Chamber of Herbal Industries of the Philippines, Inc., 
National Products Society of the Philippines, Cac Farm, Inc., Leonie Agric. Corp., Seaweed Industry 
Association of the Philippines, Bureau of Agricultural Research, Philippine Council for Health Research 
and Development (PCHRD) and stakeholders of the tilapia industry.  Consultations were also made with 
members of the DA Biotech Program Technical Committee. 
 
 The applied biotechnology research programs were also reviewed by the Team in relation to the 
Agriculture and Fisheries Modernization Act (AFMA) and current goals of the Department of Agriculture 
(DA) for food security, environmental protection, global competitiveness and climate change resiliency. 
 
 The data collected and analyzed by the Team included the names of experts using a particular 
bio-technique and institutional affiliations, projects conducted, results obtained and manner by which 
the results were disseminated.  Biotech research roadmaps and programs of other DA agencies were not 
available. 
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Highlights of the Review 
 
Profile of research project funds 
 
 An integration of the commodity reviews and consultations showed that a total of PhP 
236,193,700.81 was spent for the Applied Biotechnology Research projects from 2003–2013 (October).  
Of this amount, 56.2% supported crop biotechnology research, 23.3% was for natural ingredients 
research, 8.0% for fisheries and aquatic resources research and 7.5% for livestock research.  Five percent 
of the total supported two non-agriculture biotechnology research projects.  There are more scientists 
working on biotechnology research for crops than for fisheries and biotechnology research.  In the DA, 
there are seven (7) attached agencies on crops, four (4) on livestock and three (3) on fisheries. 
 
 Except for two, all the projects reviewed were within the DA Biotechnology RDE Roadmap and 
are not duplicating or overlapping with any research project of the DA’s attached agencies and with 
those of the PCAARRD, PCHRD, BAR and DOST.  The two exceptions are projects on industrial enzyme 
production which have no bearing on agricultural development.  The Review Team noted that the 
objective of the Livestock Biotechnology Roadmap is to develop biotechnology techniques and tools for 
application to livestock.  Instead, the Team recommends that its objectives be to identify, develop and 
implement projects to improve the productivity of livestock in the country using biotechnology tools.  
 
 Of the PhP 328,507,743.30 approved project funds for 2003–2013, only 72% was disbursed.  
This is because of the lingering problem with government-funded projects of releases from the 
Department of Budget and Management (DBM) seldom attaining the budget allotments as contained in 
the General Appropriations Act.  For 2013, the releases for the Biotechnology Program have only been 
9% of the PhP 150 million allotted to the Program.  Thus, no new projects have been implemented since 
2012.  Ways should be found to ensure that all funds allotted to the Program be made available. 
 
 There were 61 research projects and 18 research fellowships supported by the ABR component 
of the DA Biotech Program from 2005 to 2013 (October).  The research projects and fellowships are 
within the agricultural development goals of the DA.  The majority of the projects (50 of 61) and 
fellowships (15 of 18) intend to generate information and technologies that may contribute to food 
security; 32 of the research projects may increase productivity and also serve as an adaptation strategy 
for climate change; and 14 projects may generate technologies that can help reduce agrichemical use 
and thus help in protecting the environment and mitigating climate change. 
 
Research outputs 
 
 To attain the desired outputs, the research projects employed different techniques such as DNA 
analysis, bioassays and chemical analyses, enzyme treatment, fermentation, genetic engineering, 
microflora manipulation, mutation breeding and tissue culture.  More than half (43 of 79) of the projects 
used DNA analyses that are needed to develop products that can benefit farmers.  Among the specific 
outputs that can be used by farmers to solve technical production problems are those produced through 
fermentation for inoculant production and genetic engineering for Bt eggplant, delayed ripening of 
papaya, Bt cotton and Golden rice.  The natural ingredients industry shall find use for the research 
results obtained through bioassays and chemical analyses of plants producing natural ingredients and 
enzyme treatment for the production of unique plant extracts.  Majority of the projects are also 
expected to produce scientific publications. 
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 DNA barcoding was demonstrated to be effective in differentiating various species of marine 
fish, decapods crustaceans, mollusks and sea cucumbers as well as numerous livestock species as 
carabao, goats, sheep, pigs, cattle, chickens, quails, turkey, ducks and pigeons.  DNA markers were used 
to differentiate genetic diversity and identify strains and/or varieties within the species of abaca, pili, 
banana, rice, durian, common crops producing natural ingredients, Asiatic corn borer, Fusarium ear rot 
organism and Black Sigatoka organism.  Studies on genetic diversity of crops, aquaculture species and 
livestock shall be useful for breeding programs of the species while the DNA-marked plants are 
maintained and their seeds kept in storage.  Of the species studied, only the carabao and rice have 
existing breeding programs. 
 
 The DNA analyses of pests such as those of the Asiatic corn borer, Fusarium ear rot organism 
and Black Sigatoka organism shall be used to develop management strategies against these pests.  DNA 
fingerprints of commercial hybrid rice varieties and traditional rice varieties, accessions of abaca, pili, 
papaya and banana varieties and lines, aquaculture and marine species and livestocks species are now 
available and can help protect our own cultivars and genetic resources from biopiracy.  DNA markers for 
livestock can also be used in the proper identification of processed meats. 
 
 The Philippine Genome Center Genome Sequencing Facility has recently been inaugurated and 
can provide DNA sequencing, DNA markers identification and gene isolation services to the research 
community.  It will facilitate research when the facility is fully operational and assist DA Biotechnology 
project leaders in identifying DNA markers, genes and the other relevant DNA sequences. In the 
meantime, there is a need to send DA Biotechnology project leaders/personnel for further training in 
applied genomics and genetic engineering. 
 
 There are tangible products that have been disseminated or are ready for dissemination.  
Among these are the bio-control agents of Brontispa (a coconut pest) produced at the Albay Research 
Station of the Philippine Coconut Authority which have been extensively disseminated. Within two years 
after the start of the nation-wide dissemination of the bio-control agent which was funded by the 
PCAARRD, the pest is now controlled.  Other products that are being nationally disseminated are the 
improved mycorrhizal inoculants for perennials from BIOTECH of UPLB, tissue-cultured bunchy top 
resistant abaca developed by the Institute of Plant Breeding of the UPLB obtained initially with DA 
Biotech fund and its dissemination funded by the DOST, and two virus resistant abaca lines that have 
been obtained through mutation breeding that are currently on field experiment.  The economic 
benefits of the Brontispa biocontrol agents and a well-disseminated bunchy top virus resistant abaca 
lines could possibly more than offset the research expenditure of the DA Biotech Program’s ABR in the 
past 10 years. 
 

The publication of research results is not yet an entrenched practice among the researchers of 
the DA Biotech Program’s ABR since not all completed research projects have resulted in published 
reports.  Apparently, some research groups are more conscientious in publishing their results than 
others. 

 
 There is difficulty in obtaining information about ABR results in a well-organized manner.  Some 
completed projects have yet to submit terminal reports.  There is a need for the PIU to require 
researchers to provide executive summaries of their completed projects.  DA Biotech PIU  has to ensure 
that information about the projects are kept properly, easily retrievable and ready for dissemination to 
their intended end-users in the form of techno-guides, new varieties, strains or breeds, scientific 
publications, patent applications or policy papers for policy-makers. 
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Manpower and institutional resources 
 
 There are 13 institutions implementing the various projects on crop biotechnology, 3 on 
livestock biotechnology, 5 on fisheries and aquatic resources and 10 on natural ingredients.  Of the 31 
institutions implementing biotechnology projects, 7 are within the UPLB while the rest of the institutions 
implementing research projects are all over the country.  Almost half of the projects (25 of 51) are 
implemented by UPLB researchers followed by PhilRice researchers (13 of 51). 
 
 The capabilities of the three DA Commodity Biotechnology Centers suffer from lack of 
competent research personnel.  The PhilRice has only one scientist associated with the Crop 
Biotechnology Center and the ABR projects have been implemented by PhilRice staff on ABR research 
fellowships.  The Philippine Carabao Center has only one senior researcher in breeding and genetics 
while another is on study leave.  It also has three senior researchers in reproductive technology 
research.  The NFRDI has only one senior researcher in biotechnology. 
 
 The young researchers in project implementation in all biotechnology centers are all on job 
orders.  The temporary nature of their jobs is a very strong disincentive for them to stay.  This situation 
does not allow for the smooth transition of responsibility and expertise from the experienced 
researchers to the young ones thus breaking institutional memories.  There is a need to create 
permanent items for young researchers and a system of automatic promotion based on merit and 
research accomplishments attached to the permanent positions similar to the system for academic 
positions in the university. 
 
 There is a paucity of researchers in modern biotechnology in the country.  There are only 62 
senior researchers (PhD holders) for the conduct of ABR projects.  At least 10 researchers are needed 
per crop, livestock or aquaculture species to facilitate the development and timely delivery of much 
needed productivity enhancing technologies. 
 
 To facilitate ABR projects for climate change adaptation of Philippine agriculture, collaborations 
with scientists from foreign institutions with relevant proven technologies for the development of 
desired products, using genes and other biotech tools have been initiated by the Team Leader.  Other 
biotech tools and GM crops can be accessed either through regulatory compliance or research.  
Collaboration among researchers associated with other institutions has also forged linkages with foreign 
institutions on their own. 
 
 Collaboration of local research institutions with foreign institutions is already on-going such as 
that between the BAR and the International Crop Research Institute for the Semi-Arid Tropics (ICRISAT) 
and the Asian Vegetable Research and Development Center (AVRDC).  The DA Biotechnology Project 
Implementation Unit should lead in identifying and forging collaborations with scientists and other 
institutions similar to what it is doing with the collaboration between UPLB scientists and the Danforth 
Plant Science Center. 
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RECOMMENDATIONS 
 
 For the refined DA Biotech RDE Roadmap, the Team recommends the following: 
 
A. Research Focus 
 
              More focus on projects that will help farmers adapt to climate change is imperative.  With its 
limited budget, the DA Biotechnology Program should focus on priority research areas vis-à-vis with the 
other research programs of the country.  In addition to climate adaptation traits, the traditional 
objectives of high productivity and pest tolerance should be continued to be conferred to priority 
species.  The biotechnology tools which can be utilized to attain these targets are applied genomics 
(marker-assisted breeding and others), mutation breeding and genetic engineering, and others. 
 
 The research programs to be implemented should also be subjected to 
socioeconomic/environmental impact assessment and rigorous market study.  
 
 The priority crops should be those that are cultivated by majority of farmers so that a greater 
number of farmers can benefit from the use of these biotech technologies.  The priority crops are rice, 
corn and coconut.  Since the Philippine Genomic Center (PGC) obtained a sizable budget for coconut 
research from DOST (>PhP200 M) in 2013, the major crop foci of the DA should be rice and corn.  
However, new and innovative biotechnology researches on coconut not covered by the PGC coconut 
program should still be considered by DA Biotech. Staple root crops tolerant to typhoons such as sweet 
potato, cassava and taro should also be considered in the “High Priority List.”  Work started with abaca, 
tomato and eggplant should continue.  
 
 For rice, we should build upon existing bacterial leaf blight and tungro resistance, submergence 
tolerant varieties, developing varieties that are early-maturing and tolerant to higher temperatures, 
dried conditions, strong winds and longer submergence periods.  Genes and QTLs have been identified 
that are associated with these traits; introgression of these selected traits from their source lines to elite 
varieties using marker assisted selection and/or genetic engineering should be done to develop the 
desired varieties. 
 
 For corn, we should build upon the current IPB variety bred for high protein and make this 
resistant to downy mildew tolerant to a wide range of temperature, tolerant to water stress both when 
in abundance and when limited and relatively resistant to lodging from strong winds. 
 
 For root crops, tolerance to higher temperatures as well as resistance to various viruses and 
virus complex should be conferred.  For abaca, the major objective to develop a multi-virus resistant 
abaca remains but new work should start with climate adaptation traits.  For tomato, work on multi-
virus resistance, a climate change mitigation trait should continue.  For eggplant, the Bt eggplant 
hopefully will get passed the judicial bodies and should be used to stack climate adaptation traits. 
 

Collection, maintenance and multiplication of plant materials for genetic improvement must be 
done in collaboration with the Institute of Plant Breeding National Plant Genetic Resources Laboratory 
to ensure that proper procedures are used and that collected germplasms are properly maintained and 
made available for other and future uses. 
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 For livestock (chicken, swine and carabao) strains for climate change should be immediately 
started and local strains used as sources of genes. DNA markers can be utilized for a faster and more 
precise breeding for selected traits of livestock. Improvement of swine productivity at the Institute of 
Animal Science, UPLB CA, in collaboration with private swine breeding companies should continue. It 
was noted that while adjacent countries are self-sufficient in vaccines for traditional diseases, the 
Philippines still imports its vaccines. It is important that the development of a local animal vaccine 
industry be encouraged. 
 
 For aquaculture species, the priorities should be seaweeds, tilapia and shrimps.  Resistant 
varieties of the red algae, Kappaphycus alvarezii and Eucheuma spinosum, to “ice-ice” disease should be 
developed.  The breeding of more salt and heat-tolerant tilapia hybrids for brackishwater culture using 
DNA markers, the development of specific pathogen free (SPF) broodstock of cultured shrimps, Penaeus 
monodon and Litopenaeus vannamei),  and the development and application of probiotics for disease 
prevention should be given priority. 
 
 The feasibility of using biogas from fermenting manure in livestock farms to reduce the cost of 
energy for cooling and contribute to climate change mitigation should be reviewed. 
 
 To address new and emerging diseases, research on probiotics, microbial inoculants and 
biocontrol agents should be supported.  Researches on modelling and prediction of new and emerging 
pests and diseases should be promoted. Existing resource centers for the collection, research and 
industry development of these biological agents should be continuously supported.  
 
 Relevant genes and DNA sequences should be accessed from established institutions from 
abroad.  Other genes and DNA sequences may be obtained from local and native varieties and strains. 
  
 Prioritization of research projects for natural ingredients should be undertaken through a multi-
agency committee on natural ingredients comprised of major government and private sector 
stakeholders.  
 
 Project investigators using DNA analysis should access the services of the Philippine Genome 
Center with identification of DNA markers and specific genes to facilitate their work towards their 
primary objective of either studying genetic diversity or isolation of specific genes and the like.  
 
 The DA Biotech Program should expand its support to regulatory compliance to the technologies 
developed within the Program for GM crop development, and the two non-agriculture projects on 
industrial production of enzymes should be endorsed to the PCIEERD of the DOST. 
 
 
B.  Strengthening of the DA Commodity Biotechnology Centers  
 
 Negotiations with the DBM should be done to increase the scientific staff of all DA Commodity 
Technology Centers.  For the Crop Biotechnology Center (CBC), two options are suggested: (1) a stop gap 
measure involving splitting the Breeding and Biotechnology Division of PhilRice to two, the biotech 
group becoming the core staff of CBC but still primarily staff of PhilRice and affiliated to CBC. (2) the 
second option is that the biotech staff becomes the core staff of CBC but will now be affiliated to the 
PhilRice. Because CBC has an expanded crop mandate, the second option will be the long term solution. 
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The Crop Biotechnology Center should also serve as a national training center for biotechnology 
techniques and strategies.  A more specific policy such as a revised AO 21 should be issued to this effect. 
 
 
C.  Multiplying the Ingenuity of Selected and Productive Biotechnology Scientists        
      
   A Scholarship and Post-Doctoral Fellowship Program linked to selective breeding and other 
research programs should be instituted.  The Scholarship Program should support the undergraduate 
and graduate students intending to work on research on using biotechnology tools to develop 
commodities. Additional compensation and incentive package to productive researchers should be 
instituted.  
 

Researchers at the DA Commodity Biotechnology Centers and other research institutes should 
be encouraged to accept/apply for adjunct positions at the institutions of higher learning for them to 
have students.  The research teams must be given a set amount of annual funds to support both the 
scholarship program and research.  

 
 

D. Improving the review process of proposals 
 
The technical committees of the Program have become too large and unwieldy. Instead of 

committees, the Program should establish a Roster of Experts from where 3-5 individuals shall be drawn 
upon to perform specific tasks. For example, the review of project proposals should be done by a Review 
Panel of 3 scientists. Unlike the present, all recommendations of these 3 should be taken into account 
and not a simple majority of 2. Guidelines on project evaluation should be made with the purpose of 
assisting the project proponent to clarify its plan and improve its proposed activities to achieve the 
project objectives. 
 
 
E. Program Management 
 
1. Improving the access to funds 
  
 The Program should explore the possibility of direct disbursements from the DBM to the Trust 
Funds of the PhilRice, PCC and NFRDI for the funds allocated for each commodity biotechnology 
program.  Only the funds for supporting natural products projects should remain under the control of 
the coordinator of the DA Biotech PIU.  
 
 According to the planning officer of the BAR, the DBM is now restricting the use of research 
funds to research and research support only.  This should be clarified with BAR and necessary 
arrangements on the use of funds for regulation and extension be made. 
 
 
2.   Ensuring the quality and appropriate dissemination of research outputs 
 
 At the outset, the project proponent should identify the final outputs of the project whether a 
research journal paper, a techno-guide, improved strains or varieties, new genes and sequences applied 
for registration/deposited elsewhere, an application for a patent for a process or a policy paper. Thus, 
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the final report should include these documents as the final outputs properly acknowledged by the 
receiving body such as the research journal if accepted for publication and not yet published, if 
published an actual copy of the published paper should be submitted, receiving copy by the Intellectual 
Property Office, NSIC registration, etc.  
 
 Sufficient time of at least six months should be allowed after the cessation of experiments and 
data gathering to enable the researchers to produce the final project output as earlier indicated.  
 
 An additional incentive or disincentive for researchers should be provided to ensure that the 
final output shall be timely submitted and disseminated in the proper channels.  
 
 Proponents of newly approved projects should be required to undergo a 1 to 2-day training on: 
(a) administrative matters, (b) writing scientific articles, (c) research and publication ethics, (d) 
intellectual property rights, and (e) technology transfer and entrepreneurship.  
 
 The Program should organize a training course for proponents of projects using molecular 
markers (MM) technology to level off knowledge on the technology among the proponents. 
 
 
3.  Improving the management of information   
 
    Each approved project should be given a distinct identifying number or code and all pertinent 
information about the project given this number to facilitate retrieval of information. 
 
 
4. Expanding information dissemination 
 
 Information about all relevant and useful information on all research activities and technologies 
developed by the Program and not just GM crops and modern biotechnology should be widely 
disseminated. 
 
 
5.  Program implementation 
 
 a. Organization of research teams  
  
 The proposed priority research program can best be implemented by multidisciplinary research 
teams with a team specializing in developing a single commodity so that all aspects of development are 
undertaken.  
 The Program should organize a symposium-workshop for researchers from different institutions 
for the presentation of topics such as the approved Applied Biotechnology Program, Climate Change and 
Philippine Agriculture, State of Science on Biotechnology for Climate Change Adaptation and Mitigation, 
and the services of the DNA Sequencing Core Facility of the Philippine Genome Center. 
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b. Recommended distribution of research funds  
 
  For the ABR priorities: 
   70% - for genetic improvement programs for climate change adaptation 
   10% - for natural ingredients 
     8% - for selected seaweeds, tilapia and shrimps 
      7% - for probiotics, microbial inoculants, biocontrol agents 
      5% - for the discretion of the Steering Committee Chair upon recommendation of the Program 
                       Coordinator 
 
 
5.   ABR Program Timelines 
 
           For timelines, the following ABR accomplishments/outputs are projected: 
 

2014 – Organization of research teams; negotiations with the DBM and BAR; new administrative 
order for the DA Biotechnology Centers;  negotiations to access genes and DNA sequences from 
other institutions started, training of project staff on applied genomics and genetic engineering 
undertaken. Culture collection of probiotics, microbial inoculants and biocontrol agents started 
and training program for new entrepreneurs in probiotics and microbial inoculants started. 
Existing projects and previously approved projects implemented. New project proposals are 
evaluated. 
 
2015 - Golden rice, Bt eggplant and delayed ripening papaya have completed all required safety  
studies and have filed for commercialization with the BPI; crosses between the virus resistant 
abaca with the pacol resistance gene and the virus resistant lines obtained from irradiation and 
other popular abaca varieties shall have already been made; relevant genes and DNA sequences 
are already procured. Screening of sweet potato and cassava for heat tolerance started. 
Screening of virus resistant sweet potato acquired from the DDPSC against local virus strains 
started.  Breeding programs for the livestock sector started and new researchers trained. 
Research on the effectiveness of biocontrol agents against major and minor pests of mango, 
coconut, and sugarcane started. Research on new uses of microbes for food and agriculture shall 
be explored. Existing projects continued. New projects started. 
 
2016 - Bt cotton shall have completed all required safety studies and have filed for commerciali- 
zation with the BPI; introgression of relevant genes and DNA sequences procured and present in 
the same species to selected cultivars of rice and corn shall have been started; improved tilapia 
hybrids for brackishwater culture and “ice-ice” resistant strains of seaweeds have been 
developed, field-tested and ready for dissemination to farmers. Projects started in 2015 
continued.  
 
2018 - Some genes for climate change adaptation (drought tolerance, salinity tolerance, high 
temperature tolerance, pest resistance) shall have been introgressed at least in lines of rice and 
corn.  New varieties of rice, corn, sweet potato and cassava with climate change adaptation 
traits of heat tolerance, improved salinity tolerance and pest resistance registered with NSIC and 
ready for dissemination. A new microbial-based industry of producing probiotics, microbial 
inoculants and biocontrol agents has started. 
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2022-  High yielding hybrid rice and corn varieties with heat tolerance, drought tolerance, salt 
water and submergence tolerance released; high yielding, heat and drought tolerant cassava 
and sweet potato released; high yielding, heat tolerant and drought tolerant multivirus resistant 
tomato and Bt eggplant released; new heat tolerant free range chicken with high feed 
conversion ratio available for production. 
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REVIEW AND RECOMMENDATIONS:  
THE APPLIED BIOTECHNOLOGY RESEARCH COMPONENT  

OF THE DA BIOTECHNOLOGY PROGRAM 
 

1. INTRODUCTION 
 

This review covers all projects and research fellowships funded as provided by the Program staff 
and in relation to RDE Roadmap of the DA Biotech Program as enunciated in various documents (2003 – 
2013, 2006–2016, 2011–2016). All data on the projects, budgets and disbursements were provided by 
the staff of the DA Biotechnology Project Implementation Unit (Biotech PIU). These projects were 
reviewed in relation to other available RDE roadmaps/programs being implemented and managed by 
the Department of Agriculture, the Commodity programs, the Bureau of Agricultural Research, Sugar 
Regulatory Agency, Philippine Coconut Authority and the Cotton Development Authority. The Team also 
reviewed the projects in relation to the Biotechnology Roadmap of the Philippine Council for 
Agriculture, Aquatic and Natural Resources Research and Development (PCAARRD) and the National 
Biotechnology Roadmap 2012–2018 of the Department of Science and Technology (DOST).   

 
The Biotechnology RDE Program Team also consulted with the Director, Crop Biotechnology 

Center, representatives of the Livestock Biotechnology Center and the Director, National Fisheries 
Research and Development (NFRDI). The Philippine Genome Center Core Sequencing Facility and NIMBB 
Director, Dr. Cynthia Saloma was also consulted as well as the Philippine Genome Center Agriculture 
Director Rita Laude. Possible sources of technical assistance were identified with individual consultations 
with scientists and science administrators by the team leader when attending international conferences. 
New developments in biotechnology were obtained from scientific and popular literature. 

 
  For the natural ingredients component of the Program, the Team consulted twice with 
representatives of the natural ingredients industry, Bayan Agro Industrial Corporation, Chamber of 
Herbal Industries of the Philippines Inc (CHIPI), National Products Society of the Philippines (NPSP), LAC 
Farms Inc/LEONIE Agric Corp, Seaweed Industry Association of the Philippines (SIAP), Pascual 
Laboratories, Bayan Agro Industrial Corporation and of government agencies managing R & D funds – 
Bureau of Agricultural Research, Philippine Council for Health Research and Development (PCHRD). In 
addition, Dr. Guerrero also consulted with stakeholders of the Philippine tilapia industry at the 4th Tilapia 
Congress held at Mabalacat City, Pampanga on October 17-18, 2013.  
 

Each member of the Team reviewed the biotechnology research program by commodity: crop 
biotechnology by Dr. E.M. Tecson-Mendoza, livestock biotechnology and natural ingredients 
biotechnology by Dr. S.C. Halos, and fishery and aquatic resources biotechnology by Dr. R.D. Guerrero III. 
Each review was submitted separately to the Chair who integrated the three reports. The integrated 
report was returned to the members for further correction and amendments.  

 
Each project was reviewed in relation to the AFMA and climate change goals of the Department: 

food security, environmental protection, global competitiveness and climate change resiliency. Food 
security refers to a condition where sufficient, safe and nutritious food is available and accessible to 
every Filipino. Food security can be attained with research projects to increase productivity by 
protecting yields such as development of biocontrol agents and pest resistant crops and by increasing 
yield/unit input such as the development of high yielding varieties, inoculants and methods to mass-
propagate high yielding varieties. Farmers would attain food security by increasing their incomes and in 
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this program this can be attained not only by increased yields but also by value-adding enterprises such 
as the production of new products from their traditional crops and the production of high value new 
crops such as sources of natural ingredients. Environmental protection involves the reduction of 
agrichemicals in the farm environment through development of biological inputs and pest resistant 
crops and the protection of biodiversity which includes projects that characterizes biodiversity.  

 
Climate change adaptation and mitigation strategies include those projects that increase 

productivity by reducing input per unit of produce including early maturing products and management 
system, those that reduce the  use of agrichemical inputs whose production are sources of carbon 
emissions, and those  that develop products and production systems for climate resiliency such as high 
temperature tolerant crops, fisheries and livestock and production systems, drought tolerant crops, 
strong wind tolerant crops and production systems, submergence tolerant crops and flood-resilient 
systems, and others. Global competitiveness can be attained through increased productivity resulting in 
products with prices competitive with goods produced elsewhere and the entry of Philippine agriculture 
and fisheries products in a world market niche. 

 
The data collected and analysed by the team included the names of experts using particular 

biotechnique(s) and institutional affiliations, results obtained and manner of results dissemination. Our 
team’s work was hindered by some difficulties in obtaining information about individual projects. There 
was also misunderstanding on the period under review and a few projects may have been missed. 
Roadmaps of other agencies and programs of the Department were not available. However, the Team 
believes that the available information is sufficient to provide an analysis that can improve program 
implementation and performance. 

 
  The following is an integration of the commodity reviews as well as consultation results. 
Recommendations on research focus and prioritization, significantly increasing manpower resources and 
improvements on project management are given.  
 
 
2. THE APPLIED BIOTECHNOLOGY RESEARCH (ABR) REVIEW 
 
2.1 Investments of the ABR by commodity 

 
Table 1 shows the investments of the DA Biotechnology Program on Applied Biotechnology 

Research by commodity from 2003-Oct 2013. More than half of the money disbursed (56.2 %) 
supported crop biotechnology research, almost one-fourth (23.3 %) to natural ingredients research, 8.0 
% to fisheries and aquatic resources research and 7.5 % to livestock research. Five per cent (5 %) 
supported two non-agriculture biotechnology research projects. The higher investment in crop 
biotechnology compared with other commodities probably reflects the constituency of the agricultural 
science community. Since these projects were voluntary submissions rather than contracted, this 
distribution most likely represents the ratio of researchers among the commodities. That is, there are 
more scientists working with crops than there are in livestock or fisheries. In addition, most of the 
natural ingredients projects are also on plants.  

 
The higher investments on crops compared to livestock and fisheries follow the investments 

trend in programs of the Department of Agriculture. Of the five commodity programs: rice, corn, high 
value crops, livestock and fisheries, 3 are on crops; rice, corn and high value crops. In addition, there are 
more attached agencies on crops (7)— Sugar Regulatory Administration, Philippine Fiber Industry 
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Development Authority, National Tobacco Administration, Philippine Coconut Authority, Philippine Rice 
Research Institute, Philippine Crop Insurance Corporation, National Irrigation Administration than on 
livestock (4)— Livestock Development Council, Philippine Carabao Center, National Dairy Authority and 
National Meat Inspection Service and fisheries (3) — National Fisheries Research and Development 
Institute, Southeast Asian Fisheries Development Center and Philippine Fisheries Development 
Authority.  

 
 

Table 1. The total disbursements for the various commodities funded by the Applied Biotechnology 
Research component of the DA Biotechnology Program (2003-Oct 2013). 

Commodity Amount disbursed 
 (% of total disbursements) 

Crop 132,688,376.80 (56.2%) 

Livestock   17,784,817.00 (7.5%) 

Fisheries and aquatic 
resources 

  19,031,455.80 (8.0%) 

Natural ingredients   55,095,643.06 (23.3%) 

Non-agriculture   11,593,408.15 (5.0%) 

Total  236,193,700.81 (100%) 

 

 

All projects except two fall within the roadmaps and do not duplicate any existing research 
projects of the individual commodity roadmaps of the SRA, PCA, NDA, PhilRice, National Corn program, 
National Rice Program, HVCDP, Philippine Livestock Council,  PCAARRD, PCHRD, BAR and the DOST 
National Biotechnology Roadmap. The team noted that the general objective of the proposed Livestock 
Biotechnology program is to develop biotechnology techniques and tools for application to livestock. 
The Review Team proposes that the Livestock Biotechnology Program should be to use or develop tools 
and apply these to improve the productivity of livestock.  

 
Two projects are not within the roadmap as they are concerned with industrial enzyme 

production which has no bearing on agricultural development. 
 
The total disbursements from approved project funds represent only 72 % of approved project 

funds (Table 2). This represents a lingering and perennial problem with government-funded research 
projects of releases from the Department of Budget and Management seldom attaining the budget 
allotments as contained in the General Appropriations Act. Although as explained by the planning officer 
of the BAR, the DBM has been stricter about having only research and research support be funded by 
BAR. If this is true, the Program should find other ways to have the full biotechnology funds released 
through other agencies. The DA Biotechnology program supports all activities related to the promotion 
of biotechnology — biotechnology policy formulation, capacity-building for regulation and research, 
applied biotechnology research, and information, education and communication (IEC) campaigns. For 
2013, the releases for the Biotechnology Program represent only 9 % of the PhP150 million allotted to 
the program which is very alarming considering that there are many of last year’s projects that need to 
be continued. Thus, no new projects approved since 2012 have been implemented this year. 

 
The two non-agriculture projects are on the production of industrial enzymes and are more 

appropriate within the PCIEERD program of the DOST. These two non-agriculture projects are excluded 
from further discussions below. 

 

http://www.seafdec.org.ph/
http://www.pfda.da.gov.ph/
http://www.pfda.da.gov.ph/
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Table 2. The fraction of actual disbursements to approved projects funds (2003 –2013). 

Commodity Approved budget Amount disbursed  
(% of approved budget) 

Crop 186,033,306.85 132,688,376.80 (71%) 

Livestock   28,958,973.00   17,784,817.00(61%) 

Fisheries and aquatic 
resources 

  24,462,296.10   19,031,455.80 (78%) 

Natural ingredients   75,598,043.20   55,095,643.06 (73%) 

Non-agriculture   13,455,124.15   11,593,408.15 (86%) 

Total  328,507,743.30 236,193,700.81(72%) 

 

 
It should be noted that the allotted biotech research funds has greatly increased to P150 million 

per year since 2010. Prior to 2012, the funding was only about P20 million per year. However, the P150 
million has never been fully released. In the first year, there were not enough projects to fund. In 2012 
and 2013, new projects could not be funded because the Bureau of Agricultural Research has not 
released the full P150 million to the Biotech Program. Ways must be found to ensure that all funds 
allotted to the Program be made available. 

 
 

2.2 The projects supported by the ABR in relation to agricultural development goals 
 

The ABR supported a total of 61 research projects and 18 research fellowships from 2005–2013 
(Table 3). The objectives of these research projects and fellowships fall within program targets that 
support the agricultural development goals of food security, environmental protection, climate change 
adaptation and global competitiveness. Majority of the projects — 50/61 projects and 15/18 
fellowships, would generate information and technology that may help achieve food security, of which 
32 are intended to increase productivity and would also serve as an adaptation strategy for climate 
change. Fourteen (14) of these projects may generate technologies that help reduce agrichemical use 
and thus may help achieve environmental protection and help mitigate climate change. In total, 47 of 
the projects may produce results that will help farmers adapt to climate change and 24 projects may 
generate information and technology to help protect the environment. 

 
Global competitiveness can be attained through increased productivity resulting in products 

with prices competitive with goods produced elsewhere and the entry of Philippine agriculture and 
fishery products in a world market niche. In this case, one project, research on purple yam or ‘ube’ 
would qualify because the purple yam flavour has a niche in the world market. 

 
Overarching these various development concerns is climate change.  The recent Typhoon 

Yolanda which according to climate change experts gathered its unprecedented devastating strength of 
315 kph from the heated waters of the Pacific Ocean argues that whatever food security gains attained 
in agriculture and aquaculture could be negated by consequences of climate change. Regular monsoon 
rains recently caused floods. Climate change is expected to bring in higher temperatures both inland and 
offshore, rising sea levels leading to coastal flooding and salt water intrusions, more frequent and more 
severe weather disturbances such as droughts, typhoons, heavy rains, floods and landslides, changed 
weather patterns, and changing pest patterns, pest intensity, and new and emerging pests ( insect pests 
and diseases).   
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 Table 3. The number of research projects and fellowship by commodity and goals (2005–2013)  

Agricultural 
development 
goals 

Program  targets Project/fellowship objectives                  Number of   

Projects Fellowships 

Food security Increased productivity Yield protection 
 

21 6 

Increased yields/unit input 11 1 

Increased incomes Non-traditional products from 
traditional commodities 

8 3 

Improved quality 2  

New crops 
(Natural ingredients) 

7 5 

Improved nutritive value High β–carotene rice grain 1  

Subtotal    50 15 

Environmental 
protection 

Less agrichemical use Pest resistance, biological 
control 

(14) (5) 

Protecting biodiversity DNA profiling/ bar coding 10 1 

Subtotal   24 6 

Climate change 
adaptation and 
mitigation  

Increased productivity Similar to above (32)  

Less agrichemical inputs Similar to above (14)  

Drought –
tolerant/water use 
efficient 

 1 1 

Submergence tolerant   (1) 

Salinity tolerant   1 

Subtotal   47 3 

Global 
competitiveness  

New market niche for 
Philippine products 

Purple yam production (1)  

Total   61 18 

 

 

The new policy of the Department of Agriculture is to mainstream climate change concerns in its 
basic services such as technology development and delivery, regulation, credit and information 
dissemination. The government policy is to place more resources in climate change adaptation and 
undertake climate change mitigation when the economic burden is manageable. Productivity gains, use 
of less agrichemicals and reduction in the use of energy in agriculture and fisheries production are 
mitigation strategies. These reduce the inputs used per unit of produce thereby reducing also the 
carbon emission per unit of produce. Adaptation strategies are actions needed to increase and sustain 
agriculture and fishery productivity under a climate change regime. These include using for production 
organisms with climate change adaptation traits such as high yielding crops tolerant to drought, 
submergence, salt and heat, livestock with high feed conversion ratio and heat tolerant and tilapia and 
other fresh water species tolerant to heat and salt. The changing weather patterns also calls for early 
maturing crops and rapidly maturing livestock and aquaculture species. While pest resistance is also a 
good strategy to reduce pest damage, the more prudent strategy is the use of biological agents to 
increase immunity in livestock and aquaculture and in managing crop pests because of changing pest 
patterns.  
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2.3     Highlights of research accomplishments 
 

2.3.1  Crop biotechnology researches 
 
Table 4  shows the tangible results of mostly completed projects.  
(a) Improved varieties/lines of three important crops, namely, rice, abaca, and coconut were developed.  
(b) DNA fingerprints of commercial hybrid rice varieties and traditional rices, varieties and accessions of 

abaca, pili, papaya and banana (Musa balbisiana including Saba) and papaya varieties and lines are 
now available and can help protect our own cultivars and genetic resources.  

(c) The DA Biotech Program is supporting the field testing of four GM crops, namely, Golden Rice, Bt 
cotton, Bt eggplant and long shelf life papaya and initially supported the introgression of the Golden 
Rice line with local elite lines of rice. 

(d) Biocontrol agent against coconut leaf beetle and improved mycorrhizal inoculants as biofertilizer had 
been screened and identified. 

(e) In addition to the above technologies, tangible outputs of these projects are publications in the form 
of scientific articles, techno-guides, crop/genetic resources catalogs, however, these are not yet 
available right after completion of the project. 

 
 
Table 4. Summary of tangible results of the crop biotech projects under DA Biotech PIU (2004-2012). 
Crop Improved varieties/lines Molecular Markers/ 

applied genomics 
Crop production/ 
Management 
technologies 

Publications 

Abaca (a)Improved abaca cultivars with 
abaca bunchy top virus (ABTV) 
resistance and good quality fiber 
(b) Abaca lines with ABTV and 
bract mosaic virus resistance 
induced by irradiation 

(a) DNA fingerprints 
(SSR) of abaca 
varieties and lines; 
(b) diversity analysis 

 At least 2 
journal articles 

Banana  (a) SSR markers for 
DNA fingerprints of 
Saba cultivars and 
selected Musa 
balbisiana 
accessions; 
(b) diversity and 
population structure 
analysis (ongoing) 
 

 At least 2 
journal 
articles; Catalog 
of Musa 
balbisiana Saba 
and other 
accessions 

Coconut (a) Coconut synthetic variety  (a) Microsatellites 
(SSR) and QTL 
markers  
 

(a) Biological 
control agent 
against coconut 
leaf beetle, 
Brontispa 
longissimo; 
(b) improved 
micropropagation 
technique for 
makapuno 

 

Corn  (no results available   
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 yet) 

Cotton (a) Bt cotton field tested    

Eggplant (a) Bt eggplant being field tested    

Papaya (a) Papaya hybrid lines with long 
shelf life (genetically modified) 
with papaya ringspot virus 
(PRSV)resistance 
(b) long shelf-life papaya with 
PRSV resistance being field tested 

(a) DNA fingerprints 
for papaya lines and 
hybrids 

(a) Management 
of pests of 
papaya 

At least 3 
journal articles 

Pili  (a) DNA fingerprints 
of Pili varieties and 
accessions; (b) 
genetic diversity 
analysis; (c) cDNA 
sequences and codon 
usage of pili 

 At least 3 
journal articles 

Rice  (a) Hybrid rice parental lines with 
bacterial blight resistance used in 
developing resistant hybrid 
varieties. 
(b) Elite rice lines with high 
provitamin A content (Golden 
Rice) 
(c) Golden Rice lines being field 
tested 

(a) Molecular 
markers for bacterial 
blight resistance; 
(b) DNA fingerprints 
of commercial hybrid 
rice varieties 
(c) DNA fingerprints 
of Philippine 
traditional rices; 
(d) barcodes of 
Philippine rice 
species 

  

Microbials   (a) enhanced 
mycorrhizal 
(VAM) inoculants 

 

 
 
2. 3.2 Fisheries and Aquatic Resources Biotechnology Researches 
 

The DA Biotech Program funded only seven (7) projects and fellowships for fisheries and aquatic 
resources for the period 2011-2013 ( Table 5) distributed by implementing agency as: NFRDI – 1; CLSU – 
1; UPV – 1; UPLB – 2; UPD-MSI – 1; and SEAFDEC/AQD – 1.  The projects covered commodities that were 
among the priorities identified by the DA’s Biotech Roadmap (2011-2016), namely, molecular 
characterization of aquatic species like tilapia and seaweeds, bio-processing and natural products. Of the 
five (5), applied biotech research projects, three (3) were on DNA markers/barcodes for molecular 
characterization of aquatic species (freshwater and marine) for biodiversity conservation and/or 
regulation/protection. The other two (2) were a project on the production of low-salt fish sauce and 
paste in liquid and solid forms from tuna by-products and another on fucoidan from brown seaweeds 
for white spot virus control in shrimp and for medical/industrial use.  There are three (3) research 
fellowships were on the purification and characterization of agarases and carrageenases from 
polysaccharide-lyzing bacteria isolates from seaweeds and herbivorous aquaculture species; isolation, 
characterization and biological activity determination of “African night crawler” (Eudrilus eugeniae) 
proteoglycan and DNA barcoding and fingerprinting of economically important Philippine sea cucumbers 
(Holothuridae). 
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Table 5. The fisheries and aquatic resources biotechnology projects funded by the ABR 

Project title Status Institution 

DNA Barcoding of High Valued 
Aquatic Species in the Philippines  

On-going Central Luzon State University 

Bench-scale Production of 
Fucoidan from Philippine Brown 
Seaweeds for Use in Mariculture 
and Medicinal Applications Year 3 
and 4: Feasibility Study, Pilot Plant 
Design and Technology Transfer 
 

On-going ( renewal) Marine Science Institute, UP 
Diliman 

High-throughput generation of 
genetic markers (microsatellites) 
using next-generation sequencing 
technology 

Completed Marine Science Institute, UP 
Diliman 

Molecular characterization and 
diversity analysis for future 
breeding and resource 
conservation/protection 

On-going NFRDI 

Purification and characterization of 
agarases and carrageenases from 
polysaccharide-lysing bacterial 
isolates of seaweeds and 
herbivorous aquaculture species* 

On-going Southeast Asian Fisheries 
Development Center (SEAFDEC) 

Isolation, Characterization and 
Biological Activity Determination of  
Proteoglycan from “African Night 
Crawler”* 

On-going UPLB 

DNA barcoding and fingerprinting 
of economically important 
Philippine sea cucumbers 
(Holothuridae)* 

On-going UPLB 

*Research fellowship 
 
 

In comparison with the biotech programs of the other agencies (i.e. PCAARRD and 
SEAFDEC/AQD) which have a total of 29 projects, the DA’s Biotech Program only supported 24% of the 
total national biotech R & D projects despite its sizable available budget. The lack of qualified 
researchers particularly in the DA’s NFRDI for conducting priority R & D projects is the main constraint.  
A check on the staff complement of the NFRDI showed that there are only three (3) PhD-holders capable 
of doing biotech research and development. 

 
 

2.3.3 Livestock Biotechnology Researches 
 

Nine projects on livestock development funded by the Program during the period of which 
majority (7) have been completed (Table 6). The project “Production and Stabilization of Microbial 
Rennet from Rhizopus chinensis” shall help to achieve one of the program goals of the National Dairy 
Authority on the promotion of dairy processed products. The projects “Optimizing Rumen Ecology of 
Indigenous Ruminants for Efficient Production” has a potential to develop a technology that may reduce 
carbon emission from livestock production by reducing the CH4 emission from ruminants. The results of 

http://www.dabiotechnet.net/proposal_details.asp?proposal_id=278
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=278
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=259
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=259
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=259
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=259
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=259
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=259
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=16
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=16
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=16
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=16
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=80
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=80
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=80
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=80
http://www.dabiotechnet.net/proposal_details.asp?proposal_id=80
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the projects “Applied Animal Biotechnology for the Improvement of Philippine Mallard Duck and Thrifty 
Genotype Breeds Involving leptin Gene Polymorphism of Pigs and their Performance Based on 
Utililization of Moringa olifeira Leaf Meal (MOLM) “  have results  indicating the effect of heavy metals 
on livestock growth and should be pursued; unfortunately, these are not justifiable as biotech projects. 
The postdoctoral project “Development of DNA-Based Methods for Rapid and Safe Screening of Bull 
Semen for FMD Virus Infection (RFP)” has resulted in a kit for the rapid PCR-based screening of bull 
semen for FMD virus infection. The production and stabilization of microbial rennet has been 
established and the rennet is now distributed by courier to other parts of the country.  

The Philippine Carabao Center has proposed a Livestock Biotechnology program that is focused 
on developing techniques in biotechnology rather than using these techniques to develop technologies 
for the growth of the livestock industry.  

 
Table 6. The livestock biotechnology projects supported by the ABR 

Projects  Status/Institution Comments 

The UPLB-DA DNA Barcoding Project: 
Agricultural Sub-Sector on Animal 
Production and Health (ASAPH) 

Completed/IAS, 
UPLB 

Publication – Bondoc OL. DNA Barcoding 
Livestock and Poultry Breeds and Strains. UP 
Diliman 
ISBN 978-971-8878-79-1 

Optimizing Rumen Ecology of Indigenous 
Ruminants for Efficient Production 

Completed /IAS, 
UPLB 

Result showing reduction in rumen 
methanogens may indicate a possible climate 
change mitigation initiative. Needs further 
verification. Report needs to be published. 

Applied Animal Biotechnology for the 
Improvement of Philippine Mallard Duck 

Completed/IAS, 
UPLB 

Report on heavy metals presence in feeds is 
important and should be published.  A 
verification study should follow on the effect 
of heavy metals in feed on the growth of 
livestock as this may explain the low 
conversion ratio of feed (Not biotechnology 
unfortunately).  

Development of DNA-Based Methods for 
Rapid and Safe Screening of Bull Semen 
for FMD Virus Infection (RFP)* 

Completed/PCC RC Paraguison, EB Flores, LC Cruz. 2010. 
Possible use of RNA isolate from inactivated 
vaccine for external positive control in reverse 
transcription-based detection of foot-and-
mouth disease virus in bull semen. Biochemical 
and Biophysical Research Communications  
392 (2010) 557–560 
 A kit for rapid screening Screening of Bull 
Semen for FMD Virus Infection available. The 
results of the study published in international 
journal. 

Production and Stabilization of Microbial 
Rennet from Rhizopus chinensis* 

Completed/BIOTECH, 
UPLB 

Technoguide Mercado SM. BIOTECH RENNET 
Sure to give more yield in making cheese 
BIOTECH. UPLB 

Assessment of Vittelogenin Dynamics 
and their Relationships with Laying Traits 
of Philippine Mallard Duck (Anas 
platyrhynchos) using Vittelogenin Zinc 
Assay* 

Completed/IAS, 
UPLB 

Report available from PIU. Results should be 
published. 

Genotyping and Molecular Completed/PCC Report available from PIU. The results should 
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Characterization of NRAMP1/-2 Genes as 
Location of Markers for Resistance 
and/or Susceptibility to Mycobacterium 
bovis in Swamp and Riverine Water 
Buffaloes* 

be published. 

Identification of buffalo breeds and cross 
breeds for high carcass yield and draft 
power 
Identification of dairy buffalo breeds 
with high milk yield and quality  
 

Completed 2012/PCC No terminal report 

Thrifty Genotype Breeds Involving leptin 
Gene Polymorphism of Pigs and their 
Performance Based on Utililization of 
Moringa oliefera Leaf Meal (MOLM) 

On-going/IAS Report available. Journal article being written 
for publication 

Diagnosis and Molecular 
Characterization of Salmonella Species 
from Slaughtered Swine and Other Raw 
Meat and Meat Products 

IB, UPDiliman For implementation 

 
 
2.3.4 Natural Ingredients Biotechnology Researches 
 
The Program has funded 21 projects (Table 7) on developing food additives, cosmetic ingredients, 
fishery drug, insect repellent, herbal medicine, and health/wellness products (functional foods, 
probiotics).  
 
Table 7. Projects funded by the Program on natural ingredients 

Project title Status Comments 

Development of Philippine National 
Standards for Natural Ingredients: 
Moringa Powder and Moringa Oil 

Completed Report not available 

Development of Philippine National 
Standards and Codes of Practice for 
Selected Natural Ingredients 

On-going Work not started yet 

Natural Ingredients Study: Industry 
and Market Characterization  

Completed Report available at website, Report should be 
published 

Production and Market Potential of 
Selected Natural Ingredients in the 
Philippines  (rice bran oil, citronella oil, 
luyang dilaw, Bixin (from atsuete), 
Elemi oil (from pili) and citrus oil (from 
calamansi seeds) 

Completed 
2010 

Printed report available from office, Contains 
specific recommendations for industry 
development which should be presented to 
industry for verification, Should be published 

Mapping the natural ingredients in the 
Philippines 

On-going As per recommendation of completed  project 
on “Natural Ingredients Study” above 
First year report not available 

DA Biotech Business Incubation Facility 
                          evolved into 
Operationalizing the Department of 

On-going Needs further study. Implements only part of 
the recommendation of completed  project on 
“Natural Ingredients Study” above and needs 

http://www.dabiotechnet.net/project_details.asp?project_id=2
http://www.dabiotechnet.net/project_details.asp?project_id=2
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Agriculture - Biotech Incubation 
Facility (DA-BIF) and Setting Up of 
Regional Model Biotechnology Based 
Incubation Facility 

industry guidance and support, the main issue 
here is relevance to all industry players and 
sustainability; also issue of FDA accreditation of 
facility not addressed 

Establishment of Malunggay BioNet 
Center 

Terminated No report 

Malunggay BioNegosyo Terminated Showcase of improved technologies for 
malunggay production, provide planting stocks, 
must be revisited for implementation by right 
agency, no report 

Establishment of In Vitro Protocols for 
Micro propagation and Regeneration 
by Organogenesis from Callus for 
Rapid Mass Propagation of 
Malunggay* 

Completed No report. Phase 2 results transferred to BPI but 
technique did not work well. 

Bench-Scale Production of Fucoidan 
from Philippine Brown Seaweeds for 
Use in Mariculture and Medicinal 
Applications 

Phase 1 
completed, 
Phase 2 on-
going 

Report on Phase 1 interesting, must be 
published, Fucoidan as shrimp feed component 
to prevent White Spot Syndrome Virus (WSSV) 
promising 

Evaluation of Antioxidant Activity, 
Phytochemicals and Anti-mutagenic 
Properties of Some Plant Foods 
Endemic to the Philippines 
 

Completed  Term ‘endemic’ is not accurate for the plants 
studied: baguio beans, himbabao,  
white beans, broccoli, BNKW leaves, sayote, 
sugar beets, cauliflower, tiesa, pakwan, 
cauliflower, limuran shoot, gb-8c plant, BNKW 
seed, lettuce, cabbage, and strawberry, the 
more accurate term is ‘common’ Report 
available on-line from dabiotech website, should 
be published and presented to industry 

Extraction and Characterization of Rice 
Bran Oil from Philippine Rice Varieties 

Completed  No published report 

Piloting Village Level Primary 
Processing of Selected Natural 
Products 

On-going Selected natural ingredients such as but not 
limited to eucalyptus oil, turmeric oil and 
powder, citronella and lemon grass oils, annatto 
oil and powder and fish amino acid (FAA), no 
first year report 

Supercritical Carbon Dioxide (SC-CO2) 
Fractionation of Enzymatic Extract of 
Selected Natural Products 

On-going  Focus on: natural ingredients of turmeric, 
achiote, sunflower, mango, citrus, pili, ylang 
ylang and lemongrass  
First year report available (problems need 
addressing – e.g. supply of extracts) 

Development of Probiotic 
Nutriceuticals using Guava Leaf Extract 
and Lactic Acid Bacteria 

For 
completion 
 

May have commercial application upon 
completion, for presentation to industry this? 

Improved Material Sourcing of 
Berberis barandana and Curculigo 
orchioides for their Natural Products 
through Biotechnology 

Funds not 
released 
yet  

Berberis barandana and Curculigo orchioides ( 
medicinal plants) 
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Characterization of Moringa oleifera 
Germplasm Collections in the 
Philippines by DNA Fingerprinting* 

Completed Report not available 

Biotechnological Approaches for 
Production of Natural Ingredients from 
Selected Plants in the Philippines* 

Completed A private company has formulated several 
products from the enzyme extracts but different 
batches of the extract delivered had different 
qualities and thus problematic. No published 
report 

Physicochemical, Phytochemical and 
Molecular Characterization of Batuan 
[Garcinia bicunao (Blco.) Choisy] Fruit 
for Potential Product Development* 

On-going Industry interested 

*Research fellowship 
 

In addition, there were 9 projects for deriving natural ingredients from major crops (Table 8) 
that would comply with the second recommendation in the Biotech Roadmap: Promote integrated 
processing of traditional crops and fishery products. These projects are also aligned with the 
Department’s goal of promoting value-adding to crop production. The project on “Evaluation and 
production of stable inocula of thermotolerant, osmotolerant and high ethanol-producing yeasts specific 
for sugarcane, sweet sorghum and cassava as feedstocks for ethanol production” is aligned with the 
priority goal of the Sugar Regulatory Administration of producing products other than sugar from 
sugarcane and also in line with the National Climate Change Action Plan strategic priority area on 
sustainable energy. The project “Biotechnological Conversion of Coconut Processing Wastes into Agro-
Industrial Microbial Cultures and High-Value Products” is aligned with the priority research area of the 
Philippine Coconut Authority on the development of high value products from coconut. 

 
 

Table 8. Projects on value-adding of major crops through biotechnology 

Projects Status Comments 

Extraction and Characterization of Rice 
Bran Oil  from Philippine Rice Varieties 

Completed No published report. 

Evaluation and Production of Stable 
Inocula of Thermotolerant, Osmotolerant 
and High Ethanol-Producing Yeasts 
Specific for Sugarcane, Sweet Sorghum 
and Cassava as Feedstocks for Ethanol 
Production* 
 

Completed No published report 

Use of Molecular Markers for 
Identification of NSIC Registered Fruit 
Varieties and Selected Crop Species Use as 
Natural Products 

On-going This project should be done in conjunction with a 
project evaluating the best varieties as sources of 
Natural products 

Development of Microbial Starter with 
Optimum Stability for Fermented Alcoholic 
and Non-alcoholic Beverages from Purple 
Taro 

On-going  

Enzyme-Mediated Extraction of Colorants 
from By-products of Agricultural 
Processing Wastes 

On-going  

Biotechnological Conversion of Coconut April 1, 2011 No published report  



27 
 

Processing Wastes into Agro-Industrial 
Microbial Cultures and High-Value 
Products 

to March 31, 
2012 

Philippines Rices as Substrates in the 
Production and Utilization of Biopigments 
from Monascus purpureus Went 

On-going  

Production of Fish Protein Hydrolyzates 
from Tuna by-products 

For 
completion 

 

Biotechnological Approaches for 
Utilization of Wastes from Coffee, Cacao 
and Calamansi into Value-Added 
Functional Ingredients 

On-going  

 
 
2.3.5 Overall Observations and Analysis 
 

Researchers employed different techniques to obtain their desired outputs (Table 9) such as 
DNA analysis, bioassays and chemical analyses, enzyme treatment, fermentation, genetic engineering, 
microflora manipulation, mutation breeding and tissue culture. For each technique, specific outputs can 
be/was obtained as enumerated. More than half (43/79) of the projects employed DNA analysis, some 
of which are needed to develop products that will eventually be used by farmers (10/43).  

 
The specific outputs that shall be used directly by farmers to solve technical production 

problems are the following: those produced through fermentation for inoculant production; genetic 
engineering for Bt eggplant, delayed ripening papaya, Bt cotton and Golden rice; microflora 
manipulation for reduction of greenhouse gas emisssion, mutation breeding and tissue culture (22/79) 
for disease resistant abaca and disease free taro plants. The natural ingredients industry shall find use of 
results obtained through bioassays and chemical analyses of plants producing natural ingredients and 
enzyme treatment for the production of unique plant extracts (14/79). Thus, majority of these projects 
should be producing research papers for scientific publications. Even those that find immediate use have 
generated new scientific information that should be shared within the scientific community.  

 
It is noted that genetic diversity studies using DNA markers and barcoding have been done on a 

wide variety of organisms. DNA barcoding was demonstrated to be effective in differentiating various 
species of marine fish, decapod crustaceans, mollusks and sea cucumbers as well as numerous livestock 
species carabao, goats, sheeps, pigs, cattle, dogs, chickens, quails, turkey, ducks and pigeons. DNA 
markers are used to differentiate genetic diversity within the species of pili, banana, rice, durian, 
common crops producing natural ingredients, Asiatic corn borer, Fusarium ear rot organism and Black 
Sigatoka organisms. These studies on genetic diversity of crops, aquaculture species and livestock shall 
find use for farmers if there are breeding programs for these species and the DNA-marked plants and 
organisms are maintained, their seeds/semen kept in storage for future breeding purposes.  
 
 
 
 
 
 
 
 

http://www.dabiotechnet.net/project_details.asp?project_id=54
http://www.dabiotechnet.net/project_details.asp?project_id=54
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Table 9. The techniques used in obtaining project objectives and expected outputs 

Technique No of 
projects 

Expected outputs 

Bioassays and chemical analyses                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            7 Identification of bioactive compounds in natural 
ingredients, mallard ducks with improved productivity 

DNA analysis 43 DNA profiles, DNA markers for species, variety/breed 
identification, DNA barcodes for species identification, 
genetic diversity analysis, diagnostic markers for tungro, 
bacterial leaf streak in rice, bacterial leaf blight in rice, 
diagnostics for banana streak virus and orchid viruses, ,  
kit for detecting FMD in carabao semen, DNA markers for 
carabao response to Mycobacterium bovis,  bunchy top 
virus-resistant abaca, DNA markers for submergence 
tolerance, drought tolerance and salinity tolerance in 
rice, linkage map of resistance genes to green leafhopper 
and tungro, reliable monitoring of insects resistant to Bt 
corn, Fusarium wilt management in abaca    

Enzyme treatment 7 Plant extracts, pigments and oils for particular 
applications as new consumer product, new consumer 
products from tuna, coffee, coconut water, cacao and 
calamansi 

Fermentation  6 Yeast inoculants for wine/alcohol production; microbial 
enzyme for cheese-making, probiotics,  

Genetic engineering 4 Bt cotton, Bt eggplant, Golden rice, delayed ripening - 
virus resistant papaya 

Microflora manipulation 5 Biocontrol agents, microbial inoculants, system of rumen 
microflora manipulation 

Mutation breeding 1 Multi-virus resistant abaca 

Tissue culture 6 Mass propagation for virus resistant abaca, selected 
sources of natural ingredients, mass propagation of 
selected coconut and macapuno, mass propagation of 
selected disease-free taro plants 

Total  79  

 
 

Of the species studied only the carabao and the rice have existing breeding programs. The DNA 
analysis of pests such as those of Asiatic corn borer, Fusarium ear rot organism and Black Sigatoka 
organisms shall be used to develop management strategies against these pests. On the other hand, DNA 
fingerprints of commercial hybrid rice varieties and traditional rices, varieties and accessions of abaca, 
pili, papaya and banana (Musa balbisiana including Saba) and papaya varieties and lines, aquaculture 
and marine species, and livestock   are now available and can help protect our own cultivars and genetic 
resources from biopiracy. DNA markers for livestock can be used in the proper identification of 
processed meats. All DNA barcodes and DNA fingerprint information of all organisms generated from 
these projects are filed at the Bureau of Plant Industry. 

 
The advances in the tools and techniques of DNA analysis such as high through put sequencing 

and DNA microarrays has greatly reduced the cost and time and increased the reliability of the various 
applications of these techniques. Applied genomics or the use of information on DNA sequences has 
become a standard strategy in developing diagnostic tools, therapeutic regimes and genetic 
improvement of crops, livestock and aquaculture species. Genes and DNA markers associated with 
climate change traits have been identified in rice, corn, tobacco, tomato and eggplant.  
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Some project researchers have difficulty in developing the procedures of identifying reliable, 
useful DNA markers in sufficient numbers to really undertake genetic diversity studies.  This is probably 
because they need a more in-depth training in molecular concepts and techniques. Recommendations 
regarding this are included below. The Philippine Genome Center DNA Sequencing Facility has recently 
been inaugurated and can provide DNA sequencing, DNA markers identification and gene isolation 
services to the research community. It will facilitate research if project leaders trying to identify DNA 
markers, genes and the like should access these services. The cost of these services will greatly reduce 
the time and money needed to generate new DNA markers since the costs of these services are 
internationally competitive. There is also a need to discuss the projects with geneticists. The number of 
chromosomal DNA markers being used to distinguish one strain/variety from each other is too few as 
well as the number of samples per strain or variety. The basic genetic concept of the rare allele at 1% 
should be used in determining the sample size of a population of a strain/variety. This means that at 
least one variety or strain should be represented by at least 50 not directly related individuals. 

 
The tangible products that have been disseminated or are ready for dissemination are given in 

Table 10. Noteworthy is the extensive dissemination of the biocontrol agents of Brontispa, a coconut 
pest and produced at the Albay Research Station of the Philippine Coconut Authority. Within two years 
after the start of a nation-wide dissemination of the biocontrol agents which was funded by the 
PCARRRD, the Brontispa is now apparently controlled. Other products that are being nationally 
disseminated are: the dry granulated microbial enzyme for cheese-making and the improved 
mycorrhizal inoculants for perennials, both from BIOTECH.  

 
Ready for dissemination throughout all abaca producing provinces are tissue-cultured abaca 

bunchy top resistant abaca developed at the Institute of Plant Breeding, the nation-wide dissemination 
is being funded by the DOST and implemented by the IPB, UPLB. Two more virus resistant abaca lines 
have been obtained through mutation breeding and are currently on field experiments. The economic 
benefits of the Brontispa biocontrol agents and a well-disseminated bunchy top virus resistant abaca 
could possibly more than offset all expenditures of the ABR in the past 10 years. However, the 
publication of research results is not yet an entrenched practise since not all completed research 
projects resulted in a published report. There are 2 more published reports in crop biotechnology than 
the number of completed projects. This is because there are projects that published more than 1 report 
from one completed project. Apparently, some research groups are more conscientious in publishing 
their results than others.  

 
The DNA marker studies being done to improve swine productivity at the Institute of Animal 

Science, UPLBCA is in collaboration with private swine breeding companies, hence, results of the 
research is readily transferred to industry. There is a need for research institutions to automatically use 
the extension system to disseminate research results. Actual extension work such as dissemination of 
biological agents, promoting the adoption of a new technology and dissemination of virus resistant 
abaca lines takes too much time of the few scientists actually doing research work.  
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Table 10. The number of completed projects and fellowships, the number of   publications and other tangible 
outputs  

Commodity No of completed 
projects and 
fellowships 

No of 
published 

reports 

Other outputs disseminated/ready for 
dissemination 

Crop biotechnology 9 11 Tissue cultured abaca bunchy top 
resistant abaca, dry yeast granules for 
alcohol production, mutated abaca line 
resistant to abaca bunchy top virus, 
mutated abaca line banana bract 
mosaic virus 

Livestock biotechnology 12 3 Dry enzyme granules for cheese-
making, FMD diagnostic kit   

 Fisheries and aquaculture 
biotechnology 

  Enzyme-based technique for tuna by-
product processing 

Natural Ingredients 3  Enzyme extracts from luyang dilaw and 
citronella for product formulation, 
bioactivity of extracts 

Fermentation/microflora 
manipulation 

  Biocontrol agents for Brontispa, 
improved mycorrhizal inoculants 

Total  24 14  

 
 

The tissue cultured ABTV resistant abaca ready for nation-wide dissemination has been obtained 
through traditional gene introgression of the virus resistance gene from pacol, a wild diploid banana. 
Another putative ABTV resistant abaca line has been obtained through irradiation. It would be useful to 
find out if the resistance genes are the same or different and if different, stacking them will produce a 
more and stable resistant variety. Also, another mutant line was found resistant to another devastating 
virus, the abaca bract mosaic. These lines should be bred together to develop a multi-virus resistant 
abaca. There is a third virus that must be attended to also — the abaca mosaic virus, hence this breeding 
work should continue.  

 
 

2.4  Manpower and research institution resources 
 

There are 13 institutions implementing the various projects on crop biotechnology, 3 on 
livestock biotechnology, 5 on fisheries and aquatic resources and 10 on natural ingredients (Table 11). 
Of the 31 institutions implementing biotechnology projects, 7 are within the UPLB campus. Almost half 
of the projects in crop biotechnology (25/51) are implemented by UPLB researchers. Second in the 
number of crop biotechnology projects (13/51) implemented are by PhilRice researchers, the rest are 
implemented by researchers of other institutions all over the country.  

 
The three DA Commodity Biotechnology Centers suffer from lack of personnel. NFRDI has only 

one senior researcher in biotechnology although it boasts of a successful tilapia breeding program based 
in Muñoz. The breeding work on tilapia would be facilitated with biotechnology tools. At the Philippine 
Carabao Center, there is only one senior researcher in breeding and genetics with another on study 
leave. There are three senior researchers in reproductive technology research. At the PhilRice, there is 
only one scientist associated with Crop Biotechnology Center and the ABR projects have been 
implemented by PhilRice staff on ABR research fellowships.  
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Table 11. The institutions implementing the various ABR projects/fellowships (2005–2013)  

Crop biotechnology Livestock biotechnology 

Institution No of 
projects 

Institution No of 
projects 

1.BIOTECH UPLB 4 1.Animal and Dairy Sciences Cluster, 
College of Agriculture (CA), UPLB 

5 

2.BPI/LBNRDC 1 2.NSRI, UPDiliman 1 

3.Cotton Development Authority (CODA) 1 3.Philippine Carabao Center 4 

4.Crop Breeding Div CSC, CA UPLB 5   

5.Crop Protection Center,  CA, UPLB 7 Fisheries and aquatic resources 

6.DA RFU 5 1 1.Central Luzon State University 1 

7.Institute of Plant Breeding, Crop Science 
Cluster, College of Agriculture (CA), UPLB 

9 2.Marine Science Institute, UPDiliman 1 

8.National Abaca Research Center (NARC), 
Visayas State University (VSU) 

2 3.National Fisheries Research and 
Development Institute 

2 

9.Philippine Root Crops Center,  Visayas 
State University (VSU) 

2 4.SEAFDEC/AQD 1 

10.Philippine Coconut Authority-Albay 
Research Center (PCA-ARC) 

3 5. College of Fisheries, .University of the 
Philippines Visayas 

1 

11.Philippine Coconut Authority-
Zamboanga Research Center (PCA-ZRC) 

2   

12.Philippine Rice Research Institute 
(PHILRICE) 

13   

13.University of Southern Mindanao 
(USM) 

1   

Natural ingredients 

1.BIOTECH, UPLB 2 7.Marine Science Institute, UPDiliman 2 

2.BPI/DA CLIARC 1 8.MSU-IIT3 1 

3.BPI/LBNRDC 1 9.UP Manila 1 

4.CSION with PARRFI 1 10.Visayas State University 1 

5.Institute of Biological Science, CAS, UPLB 1   

6.Institute of Chemistry, CAS, UPLB 1   

 

The younger researchers involved in project implementation in all biotechnology centers are all 
on job orders. This is a very sad state of affairs because the skills and experience gained during project 
implementation are essential for bringing the project implementation forward. The temporary nature of 
the jobs is a very strong disincentive for young researchers to stay and they look for permanent jobs 
elsewhere. Thus, time and resources that should have gone to project implementation are spent on 
training young people in the project. Furthermore, this system does not allow for the smooth transition 
of responsibility from the experienced researchers to the younger ones, thus breaking institutional 
memories. Institutional memory in a scientific agency is very important because not all details of how a 
method or strategy is done is published but passed on within the members of a laboratory. Thus, there 
is a need to create permanent items for young researchers and a system of automatic promotion based 
on merit and research accomplishments attached to the permanent position similar to the system for 
academic positions in the university. NFRDI has permanent positions mandated by law but this needs to 
be negotiated with the DBM.  

 
Earlier studies by Mendoza (2005) and Halos (2004) have indicated the paucity of researchers in 

modern biotechnology in the country. The number of senior researchers currently involved in the DA 
Biotechnology program, their skills in modern biotechnology techniques and their institutional 
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affiliations are shown in Table 12. Senior researchers refer only to PhD holders with ABR projects or 
have submitted project proposals. There are only 62 senior researchers in the ABR. This is too few for 
the sector to timely generate the technologies needed by farmers and aquaculturists especially so with 
climate change. At least, 10 researchers are needed per crop, livestock or aquaculture species. 
 
Table 12. The number and expertise of senior researchers in the ABR 

Institutional affiliation* Technique used    Number 

Ateneo University DNA analysis 1 

Animal and Dairy Sciences Cluster, UPLBCA Bioassays 1 

DNA analysis 1 

MAS 1 

Metabolism manipulation 1 

Agricultural Systems Cluster, UPLBCA Microbial-based  technology 1 

BIOTECH, UPLB DNA analysis 1 

Enzyme-based technology 1 

Microbial-based  technology 6 

Cotton Development Administration MAS 1 

College of Fisheries, CLSU DNA analysis 2 

College of Fisheries, .University of the Philippines 
Visayas 

Enzyme-based technology 1 

Crop Protection Cluster, UPLBCA DNA analysis 3 

Crop Science Cluster, UPLBCA Tissue culture 1 

Forest Biological Sciences, UPLBCFNR Tissue culture 1 

Institute of Biological Science, UPLBCAS DNA analysis 3 

Institute of Biology, UPDCS DNA analysis 1 

Institute of Chemistry, CAS, UPLB Bioassays  1 

Institute of Plant Breeding, UPLBCA/CSC DNA analysis 4 

Genetic engineering 3 

MAS 3 

Tissue culture 2 

Marine Sciences Institute, UPD DNA analysis 1 

Bioassays 1 

National Fisheries Research and Development 
Institute 

DNA analysis 1 

Natural Sciences Research Institute, UPD DNA analysis 1 

Philippine Carabao Center DNA analysis 2 

Livestock reproductive biotechnology 2 

Philippine Rice Research Institute DNA analysis 3 

Enzyme-based technology 1 

Genetic engineering 1 

MAS 2 

Tissue culture 1 

SEAFDEC/AQD Enzyme technology 1 

Sultan Kudarat State University Tissue culture 1 

University of Southern Mindanao DNA analysis 1 

Visayas State University DNA analysis 1 

 Microbial-based technology 1 

 Metabolism manipulation 1 

Total  62 
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2.5 Enhancing capacity through international collaboration  
 

It is noted that while four GM crops are being field tested in the country, only one GM crop, the 
transgenic papaya, was developed from the first step, that of making a gene construct, then to 
transformation, regeneration, and until the field trial stage, steps that take a different set of skills and 
background knowledge compared with the traditional breeding skills used in the other GM crops now on 
field trial. Other initiatives in using genetic engineering to introduce new traits in crops such as tomato, 
cassava and sweet potato are being undertaken in collaboration among IPB and Donald Danforth Plant 
Science Center (DDPSC) researchers as arranged by the DA Biotech Program under a memorandum of 
understanding between the Department of Agriculture and the DDPSC. This will also start with the 
generation of gene constructs to be provided by the DDPSC.  

 
To facilitate genetic improvement for climate change adaptation traits, collaboration with 

scientists from foreign institutions with relevant, proven technologies would facilitate the development 
of desired products. Some of the relevant genes and biotech tools for which the Team leader has had 
preliminary talks about collaboration are shown in Table 13. The genes and tools have already 
undergone the proof of concept stage and are being tested in field trials.   Except for the flowering 
control genes and systems and the plant-based porcine vaccine, all the others are available for 
immediate negotiations. The Team leader was not able to talk with the project leaders involving the 
flowering control genes and systems and the plant-based porcine vaccine because of lack of time.  

 
In addition to these, IRRI has a number of projects developing rice with climate change 

adaptation traits, drought tolerant rice, heat tolerance rice, salt tolerant rice, etc. The rice variety 
tolerant to submergence registered with the National Seed Industry Council was developed with IRRI 
and PhilRice collaboration. Malaysia has recently announced its adoption of heat tolerant rice varieties 
developed with IRRI. Indonesia announced in 2013 the environmental safety permit given to a 
genetically engineered drought tolerant sugarcane using a drought tolerant gene from the Japan 
International Research Center for Agricultural Sciences, Japan.  

 
Other biotech tools and GM crops of which the country may benefit from can be accessed from 

other sources (Table 14) either through regulatory compliance or research.  The acquisition of the 
Arcadia biotech tools on nitrogen use efficiency (NUE) has already been initiated by the Coordinator of 
the DA Biotechnology Program during the Workshop on APEC Adaptation with Mitigation Initiative in 
Agriculture, Makati City, Metro Manila, Philippines Oct 22-24, 2013.  

 
On the other hand, collaboration among researchers associated with local institutions have 

forged linkages with foreign institutions on their own. The work on GM long shelf life papaya was 
started as collaborative project between a research team at IPB headed by Dr. EM Tecson-Mendoza and 
Dr. Jimmy Botella of the University of Queensland  with funding from the Australian Centre for 
International Agricultural Research (ACIAR) and the DOST. The field testing of the GM long shelf life 
papaya is now funded by DA Biotech PIU. The Bt eggplant is a collaboration between the research team 
of Dr. D.M. Hautea of the IPB UPLB and an Indian seed company, Mahyco, under a free license 
agreement for GM eggplant inbred. The Golden Rice technology was arranged by IRRI with various 
owners of the biotech tools that developed it and the license to conduct research and development 
given to PhilRice. The Bt cotton is a Chinese Academy of Agricultural Sciences property purchased by the 
DA through a Chinese company, Biocentury Transgene (China) Co., Ltd.  In addition, a Memorandum of 
Agreement between the DA Biotechnology Program and the Donald Danforth Plant Science Center has 
already been signed by both parties and the projects under this agreement have been submitted for 
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funding to the DA Biotechnology program. Unfortunately, no new project can be implemented because 
of the DA Biotechnology Program fund management problem. The Philippine Carabao Center is 
arranging with foreign scientists a collaboration on the sequencing of the carabao genome. 

 

 

Table 13. Possible sources of genes and other biotech tools for product development through international 
collaboration 

Biotech tool Project objective Possible source 

Phytase gene Increase feed conversion ratio in 
livestock and aquaculture 

Dr. Chunyi Zhang, Biotechnology Research 
Institute, Chinese Academy of Agricultural 
Sciences , Beijing, China 
fanyunliu@caas.cn 

Bt gene for pigeon pea Insect resistant rotation crop for 
corn farming systems 

Dr. William Dar, Director General 
International Crops Research Institute for the 
Semi-Arid Tropics, Hyderabad, India 
 w.dar@cgiar.org 

siRNA technology   Sigatoka resistant bananas and 
other fungal pathogen resistant 
crops 

Dr. Chuck L. Niblett, Ph.D.  
President  
(919) 995-1643 (phone)  
Niblett@VenganzaInc.com  

Flowering control genes 
and systems 

May be used to produce early 
maturing crops 

Dr. Hitoshi Yoshida* 
NARO Institute of Crop Science, Tsukuba, Japan 
yocida@affrc.go.jp 

Various genes for climate 
resiliency 

Salt tolerance gene, Drought 
tolerance gene, Heat tolerance 

Dr. Nair Ahmad Saeed, National Institute of 
Biotechnology and Genetic Engineering, 
Faisalabad, Pakistan 
nasaeedpk@yahoo.com 

Plant-based system for 
producing porcine vaccine 

Porcine oral vaccine for 
PRRS(porcine reproductive and 
respiratory syndrome caused by 
a virus)  

Dr. Pung-Ling Huang* Dept. of Horticulture and 
Landscape Architecture, National Taiwan 
University, Taipei, Taiwan,10617 ROC 
pungling@ntu.edu.tw 

 

 
Table 14. New biotechnologies for greater agricultural productivity 

Trait Crop and trait Developer/Source Availability/ 
status of deve- 

lopment 

 
 
 
 
Pest resistance and 
herbicide tolerance 

Corn varieties with multistacked traits for >12 
insect pests such as corn borer, rootworm, 
multipest complex (GM); 
AGRISURE™ 3000 GT triple stack 2010 
AGRISURE VIPTERA™ 2011 with broad 
Lepidoptera control 

Syngenta  
 
 

2010 
2011 

Corn varieties with 3rd generation corn borer-, 
rootworm resistance and tolerance to more 
than one herbicide (GM) 

Monsanto 2013 

Soybean varieties with cyst nematode 
resistance (GM) and Asian rust resistance 
(MAB) 

Monsanto Field testing 

Bt rice  Huazhong 
Agricultural 
University China 

2011 (for 
approval) 

mailto:niblett@venganzainc.com
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Bt rice India 2011 (for 
approval) 

Sugarcane with insect resistance and herbicide 
tolerance 

India, Brazil, US, and 
South Africa 

Ongoing R & D 

 
 
 
Water Usage 
Efficiency 

AGRISURE ARTESIAN™ technology of maize 
hybrids for drought tolerance (MAB) 

Syngenta 2010 

Drought tolerant maize (GM) Syngenta 2015 

Drought tolerant maize (GM) 
Genuity® DroughtGard™ Hybrids 

Monsanto & BASF 2013 

Drought tolerant maize (GM) Pioneer Dupont 2011 

Water efficient technology (WET™) (GM) 
demonstrated in canola  

Performance Plants 
Inc., Canada 

2011; being 
developed for 

maize, soybean, 
cotton, 

ornamentals and 
turf grass 

 
 
Nitrogen Use 
Efficiency (NUE) 

NUE corn (and other crops) being developed 
by genetic engineering: (a) increasing uptake 
efficiency by overexpressing transporters and 
(b) increasing physiological use efficiency by 
overexpression of key enzymes in nitrogen 
metabolism such as nitrate reductase, 
glutamine synthetase, and alanine amino 
transferase. 

Monsanto, Syngenta 
and Pioneer and 
small start-ups 
(Arcadia, Evogene, 
Performance Plants 
Inc.), 

At early stages of 
development 

 
 
Intrinsic Yield 

C4 rice development International C4 
Rice Consortium led 
by the International 
Rice Research 
Institute 

At early stages of 
development 

Biomass Enhancement Technology (BET™) 
increases biomass  (GM) 

Performance Plants 
Inc., Canada 

now being 
introduced into 

crops 

 
 
Quality traits 

high oleic and omega-3 soybeans Monsanto  

Vistive® Gold has mono-unsaturated oil like 
olive oil and low saturated fat like canola (GM) 

Monsanto 2010 

SDA (stearidonic acid) omega-3 soybean (GM) Monsanto 2013 

Maize with-amylase trait. This trait will allow 
dry grind ethanol production which can 
generate higher ethanol yield (GM) 

Syngenta 2011 

Tecson-Mendoza ( 2011) 
 
 

Collaboration with foreign institutions can start at the researcher level and go up to institutional 
level. Many of our researchers already have connection with foreign institutions where they did 
graduate or postgraduate work. Such connection can further be strengthened up to institutional level. 
Also, within Asia, the Department of Agriculture supports the International Rice Research Institute (IRRI) 
and the Bureau of Agricultural Research has on-going collaboration with the International Crops 
Research Institute for the Semi-Arid Tropics (ICRISAT). Other Philippine institutions have collaboration 
with the AVRDC, the World Vegetable Center. The Crop Biotech Center can lead in identifying and 
forging collaborations with scientists in these and other institutions. 
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2.6 Program Management Difficulties 
 
2.6.1 Information storage, retrieval and dissemination 

It was difficult to obtain information about research results in a well-organized manner. Some 
completed projects have yet to submit terminal reports. The following problems were noted: lack of 
executive summaries of project reports; easy retrievable and storage system for complete project 
information. In addition to the annual and terminal reports, project leaders should be instructed to 
submit the following:  technoguides or new varieties/strains/breeds, scientific journal publications, 
registered intellectual properties, patent applications or approved patents for industry applications; 
and/or policy papers for policy-makers. The dissemination of research results is needed to move the 
science or technology forward for utilization.  

 
2.6.2 Project fund releases and disbursements 

Of the PhP 328,507,743.30 approved project funds for 2003–2013, only 72% was disbursed.  
This is because of the lingering problem with government-funded projects of releases from the 
Department of Budget and Management (DBM) seldom attaining the budget allotments as contained in 
the General Appropriations Act.  For 2013, the releases for the Biotechnology Program have only been 
9% of the PhP 150 million allotted to the Program.  Thus, no new projects have been implemented since 
2012.  Ways should be found to ensure that all funds allotted to the Program be made available. 
 
2.6.3 Project administration 

Researchers are confused with the varied forms and other requirements using different 
terminologies and depth of information demanded by different funding agencies.  Compensation of 
project staff in accordance with the DOST guidelines needs further clarification since different positions 
seem to require the qualifications. 
 
 
3 RECOMMENDATIONS 
 

3.1  Research Focus 
 

3.1.1 The projects currently funded except for two, support the development programs of the 
Department. However, there is a need to put more focus on projects that will help farmers 
adapt to climate change, climate change being the new normal and could minimize or totally 
negate whatever productivity gains we have. Climate change is bringing in hotter temperatures, 
more intensive and frequent weather disturbances such as typhoons, drought, floods, salt water 
intrusions in coastal areas and shorter/unpredictable crop production periods. The DA 
Biotechnology program is just one of the research programs of the country and with its limited 
budget, it should be more focused. The priorities proposed in here apply only to the program 
and other research programs of the country should tackle other problems and strategies not 
proposed in here.  

3.1.2 In addition to climate adaptation traits, the traditional objectives of high productivity and pest 
tolerance should be conferred to the priority species. Applied genomics, mutation breeding and 
genetic engineering should be explored and stacking genes for the same trait should also be 
tried. The final output shall be seeds for crops, aquaculture and livestock. These genetically 
improved seeds are actually technology packages because their traits dictate their input and 
management needs for production. Thus, these new seeds shall help build climate resilient 
farming communities. 
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3.1.3 The major research projects/programs should be subjected to impact assessment. In this way, 
expected or actual impacts of the project on social, economic and/or environmental factors of 
the project outputs can be identified and evaluated.  

3.1.4 Market studies for the major research projects/programs can also be conducted for a better 
understanding of the preferences of the end-users, consumers or customers of the product prior 
to release. 
   

3.1.5 For Crops. Climate change resilient crops are crops tolerant to heat, drought, strong wind, 
submergence and early maturing. The priority crops should be those that are cultivated by 
majority of our farmers so that the benefit of the technologies shall redound to more farmers 
and thus the economic benefits are greater. These crops are rice, corn and coconut. However, 
for coconut, the Philippine Genome Center initiated several projects worth >P200 million in 
2013. However, new and innovative biotechnology researches on coconut not covered by the 
PGC coconut program should still be considered by DA Biotech. Hence, the DA Biotechnology 
program will have major focus on rice and corn. Staple roots crops tolerant to typhoons such as 
sweet potato, cassava and gabi should also be included in this high priority list. Work started 
with abaca, tomato and eggplant should continue. The most popular vegetables, eggplant and 
tomato may also be developed to deliver added nutrients. Some genes and QTLs have been 
identified in various crops that are associated with these traits, thus identifying similar 
sequences in the priority crops if not yet done should be done. Stacking known genes and DNA 
sequences for a particular trait as well as genetic engineering should be used to develop the 
desired varieties. 
 

3.1.5.1.1 It must be emphasized that for collection, maintenance and multiplication of plant 
materials for genetic improvement must be done in collaboration with the Institute of 
Plant Breeding National Plant Genetic Resources Laboratory to ensure that proper 
procedures are used and that collected germplasms are properly maintained and made 
available for other and future uses. 

3.1.5.1.2 For rice, we should build upon existing bacterial leaf blight, tungro resistant, 
submergence tolerant varieties and make these tolerant to higher temperatures, drier 
conditions, strong winds, and longer submergence periods and are early maturing. Genes 
and QTLs have been identified that are associated with these traits, thus stacking known 
genes and DNA sequences for a particular trait as well as genetic engineering should be 
used to develop the desired varieties. If possible, varieties should be productive in a wide 
range of temperature and a wide range of water availability. The final product should be 
a hybrid. Hybrids are the most productive varieties and hybrid rice is no exception as 
demonstrated by China and Brazil. Our limited experience in the country also shows the 
significantly higher productivity of hybrid rice over inbreds: 10–12 tons/ha of hybrid rice 
versus the national average for inbreds at 3.6 tons/ha. The issue of capital for seed 
purchases does have a solution but the limited and decreasing productive land area does 
not.  

3.1.5.1.3 For corn, we should build upon the current IPB variety bred for high protein and make this 
resistant to downy mildew, tolerant to a wide range of temperature, tolerant to water 
stress both when in abundance and when limited and relatively resistant to lodging from 
strong winds. We need varieties resistant to downy mildew as the chemical commonly 
used against the causal organism has become ineffective in some areas.  For downy 
mildew resistance, the new siRNA technology should be tried. The priority is to develop a 
hybrid food corn.  
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3.1.5.2 For sweet potato, tolerance to higher temperatures as well as resistance to various 
viruses and virus complexes should be conferred.  

3.1.5.3 Similarly for cassava, tolerance to higher temperatures, resistance to the witch broom 
disease and early maturity should be conferred. 

3.1.5.4 For taro, tolerance to higher temperatures should be conferred. 
3.1.5.5 For abaca, the major objective to develop a multivirus resistant abaca remains but new 

work should start with climate adaptation traits. 
3.1.5.6 For tomato, multivirus resistance is actually a climate change mitigation trait. Work on 

this should continue. 
3.1.5.7 For eggplant, the Bt eggplant may hopefully get passed the Courts. This variety should be 

used to stack climate adaptation traits. 
 

3.1.6 For Livestock. Breeding livestock (chicken, swine and carabao) strains for climate change should 
be immediately started and local strains used as sources of genes. The DNA marker studies 
being done to improve swine productivity at the Philippine Carabao Center and Institute of 
Animal Science, UPLBCA in collaboration with private swine breeding companies should 
continue and climate change adaptation traits should be looked for and used in the breeding 
program. It was also noted that the country still imports most of its animal (and human) 
vaccines. It may be an economically sound strategy to promote the development of a local 
animal vaccine industry to protect our livestock against common and important diseases 
especially to improve the global competitiveness of our livestock. 
 

3.1.7 For Fisheries and Aquatic Resources.  
3.1.7.1 Breeding salt and heat tolerant tilapia hybrids is needed. A starting strain should be the 

strain that has already been identified as salt tolerant. 
3.1.7.2 The development of resistant strains of the red seaweed, Kappaphycus alvarezii, and the 

improvement of culture techniques are needed to improve seaweed productivity and 
global competitiveness. 

3.1.7.3 Development and/or improvement of feeds for milkfish culture can address the major 
problem limiting productivity and competitiveness of milkfish culture which is the high 
cost of feeds amounting up to 70% of production cost. 

3.1.7.4 Improving shrimp health management in intensive culture ponds with biotechnological 
methods should also be done.   

3.1.7.5 The improvement in the hatchery and nursery techniques for commercial sea cucumber 
(Holothuria scabra) and mudcrab (Scylla serrata) production through biotechnological 
interventions can enhance the productivity and competitiveness of the country for such 
commodities compared to other countries in Southeast Asia. 

 
3.1.8   For Natural Ingredients 

3.1.8.1 The DA Biotechnology PIU with guidance from the Team and as previously recommended 
in the existing Biotech Roadmap has organized in October last year a multi-agency 
committee that shall set the directions and priorities for the natural ingredients 
component of the ABR.  

 
3.1.9       Other Recommendations on research focus 

3.1.9.1  The feasibility of harvesting biogas from fermenting manure in livestock houses to provide 
energy for cooling the houses should be reviewed. This would reduce expense in cooling 
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livestock houses which will increase tremendously due to global warming. In addition, 
harvesting the biogas will help mitigate climate change and reduce pollution. 

3.1.9.2 The advent of new and emerging diseases should be addressed by supporting research on 
probiotics, microbial inoculants and biocontrol agents. A resource center for the collection 
of these biological agents should be established to support research and industrialization 
(The PGC, NSRI and UPDE Pampanga have made this proposal to the team leader). 

3.1.9.3    Relevant genes and DNA sequences should be accessed from established institutions 
abroad. Other genes and DNA sequences may also be obtained from local and native 
varieties and strains. 

3.1.9.4  All basic research must be geared towards understanding how an organism can adapt to 
climate change such as exploring the diversity of the species to look for relevant genes 
and sequences, understanding mechanisms of the genes needed to adapt to effects of 
climate change, etc. Basic research such as understanding the mechanism of heat 
tolerance may also be undertaken using model organisms.  

3.1.9.5  The DA Biotechnology Program with the help of this Team has already organized a multi-
agency committee on Natural Ingredients. Prioritization of research projects for natural 
ingredients should be undertaken with the help of this multi-agency committee. 

3.1.9.6  Project investigators using DNA analysis should access the services of the Philippine 
Genome Center in the identification of DNA markers and specific genes to facilitate their 
work towards their primary objective of either studying genetic diversity or isolation of 
specific genes and the like. However, the PGC may not be able to accommodate all 
requests this early. Until such time as the PGC becomes fully operational, training and 
actual work may be done at the ICRISAT. This has already been explored early last year by 
the Coordinator of the Program with the Director General of ICRISAT. The DA Program 
should negotiate with the BAR for the inclusion of training and collaborative research on 
biotechnology with ICRISAT and thus revise the existing MOA between the DA-BAR and 
ICRISAT.  

3.1.9.7  The Program should expand its support to regulatory compliance of the technology 
developed within the Program of the GM crop development compliance to BPI regulations 
to include compliance to FPA, BPI and FDA regulations. 

3.1.9.8  The two non-agriculture projects on production of industrial enzymes should be endorsed 
immediately to the PCIEERD of the DOST. Proponents of new project proposals on 
industrial enzymes should be asked to submit their proposals to PCIEERD of DOST or other 
more appropriate funding agencies. 

3.1.9.9  The contribution of this Program to agricultural development shall only be fully 
appreciated if the national impact of the each of the technologies developed so far e.g. 
Brontispa biocontrol agent, microbial inoculant, bacterial rennet, ABTV-resistant abaca   is 
studied. Hence, impact studies on these technologies should be implemented. 

 
 
3.2 Strengthening of the DA Commodity Biotechnology Centers 
 
3.2.1 Negotiations with the Department of Budget and Management should be made to increase the 

scientific staff of all DA commodity biotechnology centers. The scholarship and fellowship 
program as described in the following recommendation is an immediate solution but a more 
lasting one would be to increase the permanent scientific staff of the biotechnology centers.  

3.2.2 Recommendations on the DA Crop Biotechnology Center. There are two distinct 
recommendations on the DA Crop Biotechnology Center. The first may be considered as a stop-
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gap step while the second is a bold step which will create a crop biotechnology research center 
that is distinct from PhilRice because the Crop Biotechnology Center has an expanded crop 
mandate compared with PhilRice.  
 

3.2.2.1  It is recommended that the Biotech group of PhilRice be the core group of the CBC and to 
give it identity, it should be separated from the Breeding group. This will enable the 
PhilRice Biotech group, now the CBC to request for improved facilities and a new building. 
In this set up, the CBC Biotech group remains as PhilRice staff and serves as affiliate to 
CBC.  

3.2.2.2  The second option is the establishment of a separate facility that would cater to all crops 
not just rice and a set of permanent staff. The core staff is the biotechnology section of 
the PhilRice Breeding and Biotechnology Section. In this set-up, the core biotech staff is 
primarily CBC staff and is affiliate to PhilRice. Among the three centers, the Crop 
Biotechnology Center and PhilRice have the facilities and expertise for modern 
biotechnology techniques. In this regard, the Crop Biotechnology should also serve as a 
training center for biotechnology techniques.  On the other hand, research on heat 
tolerance in crops would require a major facility investment, a phytotron, which should be 
located within the PhilRice campus. A more specific policy such a revised AO 21 should be 
issued to this effect. 

 
3.2.3 The following functions of the CBC are recommended: 

 
3.2.3.1 To continue to support the breeding program of PhilRice 
3.2.3.2 To serve as lead crop biotechnology center for training researchers and students from all 

over the country; 
3.2.3.3 To engage in more basic researches for future use through the research fellows; 
3.2.3.4 To coordinate training for selected biotechnologies at other research institutes (e.g., 

transformation and protein engineering at the Institute of Plant Breeding (IPB), mutation 
breeding at IPB and  

3.2.3.5 To lead in linking up among local institutions and with international research organization for 
research collaboration or for training in specific technologies. 

 
3.2.4 The improvement/establishment of facilities shall be again reviewed once the issue of increasing 

research personnel is resolved. 
3.2.5 At the moment, the NFRDI is not in the position to assume the leadership of the center until it 

can build up its capability in the next 5 years or so.  As an alternative, a consortium made up of 
the SEAFDEC AQD, NFRDI,  UPMSI and CLSU as members can be the better alternative. The 
SEAFDEC AQD should lead the consortium since it has the facilities and technical competence to 
conduct biotech research.   
 
 

3.3 Multiplying the Ingenuity of Selected and Productive Biotechnology Scientists 
 

3.3.1  A Scholarship and Post-Doctoral Fellowship Program linked to selected breeding programs 
should be instituted. The scholarship program should support undergraduate and graduate 
students and postdoctoral individuals intending to work on research on using biotechnology 
tools to develop improved commodities. As early as the first semester of their acceptance to the 
Program, these students must start working part-time with the Laboratory where they have 
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been accepted. Students graduating with this scholarship should be given an option to remain 
with the Program until the postdoctoral track. The research work done by the scholar under the 
Program should be recognized as his/her service to the program and thus is not required to 
render service after graduation. In this manner, a career path albeit temporary will hopefully 
keep people in the program and increase the number of well-trained researchers in 
biotechnology research until they find permanent jobs. 

3.3.2  The major problem of brain drain shall be addressed by increasing the compensation of 
productive scientists. Productive project leaders shall be concurrently appointed as research 
fellows that shall receive additional compensation for each project output beside the monthly 
compensation of a project leader. Through this scheme, a maximum of P500,000 per year can be 
earned by a researcher depending upon his or her productivity. 

3.3.3  The perennial problem of having no regular positions for researchers in research institutes 
should be addressed. We can only ask our graduates to stay if we can offer them positions with 
tenure and good salaries. RDIs should be asked to prepare their ideal staffing pattern for the 
projected research programs for the next 5, 10 and 20 years. 

3.3.4  Researchers at the DA Commodity Biotechnology Centers and other research institutes should 
be encouraged to accept/apply for adjunct positions at institutions of higher learning for them 
to have students. 
 

3.3.5  The research teams (See Section 3.5.1) must be given a set amount of annual funds to support 
both the scholarship program, postdoctoral fellows, and research. Other teams may be included 
in the Program as the years go on and resources have increased. 

 
3.3.5.1  Genetic engineering. While four GM crops are being field tested in the country, only one GM 

crop (transgenic papaya) at IPB, UPLB was developed from gene construct, to transformation, 
regeneration etc. Except for the proposed joint projects of developing virus resistant sweet 
potato and multivirus resistant tomato between the DDPSC and IPB, no other new initiative 
in using genetic engineering to introduce new traits in crops is being undertaken. Projects 
using genetic engineering to introduce new important traits (quality traits, resistance or 
tolerance against biotic and abiotic stresses) up to proof-of-concept stage should be 
encouraged. 

3.3.5.2  Molecular marker technologies/applied genomics. Molecular markers have many uses, from 
identification to marker-assisted selection or breeding and to genetic analysis. Cloning genes 
is necessary for genetic engineering and production of important products by recombinant 
DNA technology. 

3.3.5.3  Site-directed mutagenesis, protein engineering. This is a specialized type of recombinant 
DNA technology which is used in modifying the protein product at the gene level to 
change/improve its physicochemical properties (e.g., to make an enzyme more heat-stable).  
3.3.5.4 Mutation breeding by irradiation. This is useful for crops which are not amenable to 
traditional breeding or those crops which have little genetic variation. There are only a few 
Filipino researchers trained in this technology. 
3.3.5.5 Generation of variability by other methods such as TILLING and others. 

 
 

3.3.6 Linking with the DOST-SEI National Science Consortium   
In order to have more scholars included, the DA Biotechnology Program should negotiate with 

the DOST-SEI to include biotechnology as an area of specialization for its scholars. To encourage 
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students to work with their chosen laboratory and to compensate for the required laboratory work, the 
DA Biotechnology Program should provide an additional PhP1,000 per month allowance. 
  
 
3.4 Program management 

 
3.4.1 Improving project administration   

3.4.1.1  To ease the burden of confusing terminologies and differences in required information, the 
DA Biotechnology program should negotiate with other funding agencies to standardize 
application forms, progress and terminal or final report  forms, including  financial reports 
forms across line agencies that support R & D  It will also help if applicants get written 
information and checklists as to requirements when submitting proposals, such as deadlines, 
biosafety, ethical, animal use approvals, and others, average length of time it takes for grant 
approvals, policies on multi-year projects if at all allowed,  giving feedback on quarterly 
reports submitted, or following up when reports are not submitted. This will help detect 
problems of implementation early and avoid similar problems in the future.  

3.4.1.2 The DA Biotechnology Program should initiate a project among research funding agencies and 
research managers in documenting the best practices on research management and develop 
a research management manual.  

3.4.2.3 The DA Biotechnology program should request the DOST to review its compensation scheme 
for project leaders, technical research project staff ( all levels) as well as administrative 
support staff to ensure that personnel are appropriately compensated for their qualifications 
on the job that are being hired for.    

 
3.4.2 Improving the access to funds  

3.4.2.1 The Program should explore the possibility of direct disbursements from the DBM to the 
Trust funds of the PhilRice, PCC and NFRDI for the funds allocated to each commodity 
biotechnology programs. Only the funds for supporting Natural Ingredients projects will 
remain directly under the control of the coordinator of the DA Biotech PIU. 

3.4.2.2  If the scholarship program outlined above is approved and functional and annual budgets 
agreed upon, direct disbursements from the DBM to the mother institutions of these teams 
outside the DA biotech centers should also be explored. 

3.4.2.3  According to the Planning Officer of the BAR, DBM is now restricting the use of research 
funds to research and research support only.  This should be clarified with BAR and necessary 
arrangements on the use of the funds for regulation and extension be made. 

3.4.2.4  Another option is to integrate the Biotech funds with the Climate change funds which will be 
also downloaded to BAR but on a separate account. 

 
3.4.3 Ensuring the quality and appropriate dissemination of research outputs 

3.4.3.1  At the outset, the project proponent should identify the final output/s of the project whether 
a research journal paper, a techno-guide, improved strains or varieties, new genes and 
sequences applied for registration/deposited elsewhere, an application for a patent for a 
process or product or a policy paper.  

3.4.3.2  Sufficient time of at least six months should be allowed between the cessation of project 
experiments and data gathering to enable the researcher to produce the final project output 
as above. 
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3.4.3.3  An additional incentive should be provided to ensure that the final output shall be timely 
submitted and disseminate in the proper channels. This shall be included in the research 
fellowship scheme for project leaders as proposed above in 3.3.2. 

3.4.3.3  The proponents should be required to submit the following as part of the outputs of the 
project, as applicable: (a) techno-guide for developed technologies; (b) published scientific 
article in ISI journal or acknowledgement receipt of submitted articles; (c) registration of DNA 
sequences or copies of application forms for registration of improved varieties. 

3.4.3.4  After 2 and 5 years, DA Biotech should follow up with the project leaders on (a) the 
registration of technologies developed from the project; (b) publication of scientific articles; 
(c) acceptance and/or utilization of technologies, etc. However, being DA-affiliated, the 
Program should officially transmit relevant research outputs to DA agencies such as techno-
guides to the Agricultural Training Instiute, the Philippine Coconut Authority, and others. 

3.4.3.5  Proponents of newly approved projects will be required to undergo a 1-to-2 day training on 
(a) administrative matters (financial report etc); (b) writing scientific articles; (c) research and 
publication ethics; (d) intellectual property rights; (e) technology transfer and 
entrepreneurship. 

3.4.3.6  The Program should organize a training course for proponents of projects using molecular 
markers (MM) technology to level off knowledge on the technology among the proponents. 
Further training on various aspects of the MM technology can be taken at the Crop 
Biotechnology Center as recommended above. 

3.4.3.7  The DA Biotechnology PIU forms used for application, monitoring, reporting and evaluation 
should reflect the above recommendations 
 
 

3.4.4 Improving the management of information 
3.4.4.1  Each approved project should be given a distinct, identifying number and all pertinent 

information about the project be given this number to facilitate retrieval of information 
3.4.4.2  The identifying number of a project should be related sequentially with other approved 

projects to ensure that all projects are accounted for. As it is, only the familiarity of the Team 
chair with certain projects was it possible to retrieve information on projects missed in the 
list of projects provided to the Team. Still, it is possible that there were other projects missed 
out in the review.  
 
 

3.4.5 Improving the review process of proposals 
 

3.4.5.1  Technical Committee 
The technical committees of the Program have become too large and unwieldy. Instead 

of committees, the Program should establish a Roster of Experts from where 3-5 individuals 
shall be drawn upon to perform specific tasks. For example, the review of project proposals 
should be done by a Review Panel of 3 scientists. Unlike the present, all recommendations of 
these 3 should be taken into account and not a simple majority of 2. Guidelines on project 
evaluation should be made with the purpose of assisting the project proponent to clarify its 
plan and improve its proposed activities to achieve the project objectives. 

 
3.4.5.2 Technical review of project proposals on GM crops 
   As the regulator of GM crops, the BPI determines the essential experiments to be done 

and has a technical review process by its STRP in place. Having the GM crop project proposals 
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go through the usual technical review process by the Biotech Technical Committee is a 
duplication of efforts. To improve efficiency, all project proposals on GM crops must have the 
endorsement of the BPI and certification that the proposal has been reviewed by its STRP and 
shall be approved upon these documents and not go through the technical review process by 
the Biotech Technical Committee. 
 

3.5 Program implementation 
 

3.5.1  Organization of research teams 
This proposed priority research program can best be implemented by multidisciplinary 

research teams with a team specializing in developing a single commodity so that all aspects of 
development are undertaken. Members of the research teams may come from different 
institutions. Formation of the research team should be done at the instigation of the DA 
Biotechnology Program. The Program should organize a symposium-workshop for researchers 
from different institutions for the presentation of topics such as - The approved Applied 
Biotechnology Program, Climate Change and Philippine agriculture, State of the Science on 
biotechnology for climate change adaptation and mitigation focusing on what is relevant to the 
priority commodities given above, and the services of the DNA Sequencing Core facility of the 
Philippine Genome Center. The workshop should be organized in accordance with the priority 
commodities and participants voluntarily join their group of interest. Each team may develop a 
tentative research program during the workshop. A detailed one with individual project 
proposal submissions from each member of the group should be submitted after a more 
thorough literature review. 

Selection of participants to the seminar-workshop should be based on their interest in the 
priority commodities, specialization and performance in producing outputs of research: 
scientific research papers, techno-guides, registered/stop gap crop varieties or strains of 
livestock/aquaculture species and patents. 

 
3.5.2  Funding priorities for ABR funds 

The following distribution of research funds is recommended: 

 70% for genetic improvement programs for climate change adaptation of crops, 
livestock and aquaculture 

 7 % for probiotics, microbial inoculants, biocontrol agents research 

 8% for selected seaweeds, shrimp and high-value species 

 10% for natural ingredients 

 5% for the discretion of Steering Committee Chair upon recommendation of the 
Program coordinator 

Fund allocation within each category shall be done in accordance with the priorities set by the 
research teams. 

  
3.5.3 Timelines and expected outputs 
 
2014 -  Organization of research teams; negotiations with the DBM and BAR; new administrative order 

on the DA commodity biotechnology centers approved approval of proposals;  negotiations to 
access genes and DNA sequences from other institutions started. Non-agriculture projects 
endorsed to PCIEERD. Training of project staff on applied genomics and genetic engineering 
undertaken. Heat tolerant rice varieties form IRRI acquired and crossed with popular high 
yielding Philippine rice varieties Training program for new entrepreneurs in probiotics, 
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biocontrol agents and PGPR started. Existing projects and previously approved projects 
implemented. New proposed projects evaluated. 

 
2015 – Golden rice, Bt eggplant, delayed ripening papaya shall have completed all required safety 

studies and have filed for commercialization with the BPI; Crosses between the virus resistant 
abaca with the pacol resistance gene and the virus resistant lines obtained from irradiation and 
popular abaca varieties shall have already been made or started. Relevant genes and DNA 
sequences are already procured, biocontrol studies of major and minor pests of coconut, mango 
and sugarcane started, new probiotics for swine, tilapia, shrimp and poultry being tested. 
Breeding programs for livestock started new researchers trained. Screening for heat tolerance 
and drought tolerance in tomato, eggplant, cassava and sweet potato using DNA markers 
started, production systems for new probiotics, microbial inoculants and biocontrol agents 
started. New researches such as on the effectiveness of biocontrol agents against major and 
minor pests of mango, coconut, and sugarcane started. Research on new uses of microbes for 
food and agriculture shall be explored. 

 
2016 – Bt cotton shall have completed all required safety studies and have filed for commercialization 

with the BPI. Introgression of relevant genes and DNA sequences procured and present in the 
same species to selected cultivars of rice and corn shall have been started. Improved tilapia 
hybrids for salt and heat-tolerance for developed for brackishwater culture. Projects started in 
2015 continued. 

 
2018 – Some genes for climate change adaptation (drought tolerance, salinity tolerance, higher 

temperature tolerance, pest resistance) shall have been introgressed at least in local  lines of 
rice, corn, eggplant, tomato,  Probiotics and their production systems for livestock, shrimp and 
fish available for commercialization, biocontrol agents and their production systems for major 
and minor pests of coconut, mango and sugarcane available for commercialization. New 
projects approved and implemented. 

 
2022 – High yielding hybrid rice and corn varieties with heat tolerance, drought tolerance, salt water 

tolerance and submergence released; high yielding, heat and drought tolerant cassava and 
sweet potato released; high yielding, heat tolerant and drought tolerant multivirus resistant 
tomato and Bt eggplant released; new heat tolerant free range chicken with high feed 
conversion ratio available for production. New projects approved and implemented. 

 
 
3.6 Budgetary Requirements 

 
Table 15 shows the recommended research topics and estimated budgetary requirements totalling 

PhP181,840,000 annually for 3 years. This includes PhP24,568,000 needed for the scholarship and 
research fellowship program (Table 16) per priority commodity (rice, corn, sweet potato, carabao, 
swine, tilapia, etc.) for genetic improvement.  
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Table 15. Summary of recommended research topics and estimated budget for three years. 
Commodity Suggested topics of research Budget 

A. Crop genetic 
improvement 

  

1. Rice  Submergence tolerant, drought tolerant x saline tolerant rice  

a) hybridization Submergence tolerant, drought tolerant x heat tolerant  

 Submergence tolerant, drought tolerant x saline tolerant rice x 
BLB resistant 

 

 Submergence tolerant, drought tolerant x tungro resistant x BLB 
resistant 

 

 Saline tolerant x heat tolerant x submergence tolerant, drought 
tolerant 

 

b) Fertilizer management Compare Azospirillum inoculated with NUE rice – acquire NUE 
rice for experimental use only at the outset, if NUE is better than 
inoculated rice or NUE rice inoculated with Azospirillum better, 
proceed with transferring NUE to local varieties 

 

2. Corn   

a) Improving white corn Drought tolerant variety acquired elsewhere x best local white 
corn variety 

 

 Look for heat tolerance and drought tolerant genes and markers: 
screen available public sector varieties 

 

 Start developing inbred lines with heat tolerant genes and 
drought tolerant genes and markers 

 

 Acquire RNAi technology to develop downy mildew resistant 
varieties 

 

3. Sweet Potato screen varieties for heat tolerance, drought tolerance, screen 
sweet potato genome for known drought tolerance and heat 
tolerance genes 

 

4.  Cassava screen varieties for heat tolerance, drought tolerance, screen 
cassava genome for known drought tolerance and heat tolerance 
genes, acquire witchbroom resistance genes or RNAi technology 

 

5. Abaca   

Hybridization ABTVr(pacol)– identify chromosomal location of ABTV 
resistance genes  

 

 ABTVr(Irr) - identify chromosomal location of ABTV resistance 
genes  

 

 ABTVr(pacol) x BBrMVr(Irr) = ABTV(pacol), BBrMV(Irr) abaca  

 ABTVr(Irr) x BBrMVr(Irr) = ABTVr (Irr), BBrMVr abaca  

 Irradiation experiments to obtain abaca mosaic resistant   

6. Tomato  screen tomato and its relatives collection for drought and 
heat tolerance using DNA markers 

 

 Genetic engineering for multi-virus resistant variety - Acquire 
virus resistance genes from DDPSC and transfer to best local 
variety Final objective- drought and heat tolerant, multi-virus 
resistant varieties 

 

7. Eggplant screen tomato and its relatives collection for drought and heat 
tolerance using known DNA markers 

 

8. Other crops   

B. Fish Breeding   

9. Tilapia Breeding for saline tolerant tilapia  
Identify genes or markers associated with salinity-tolerance 
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 Screen tilapia collection for heat tolerance 
Identify genes or markers associated with heat tolerance 
Salt tolerant x heat tolerant tilapia = saline tolerant, heat tolerant 
tilapia 
 

 

C. Livestock Breeding 
Program 

  

10. Native chicken Native chicken strains x imported strains = high productivity free 
range chickens ( increased egg laying lines, increased growth rate 
lines, higher feed conversion ratios) 

 

11. Native or localized 
swine 

Native or localized swine breeds x imported breeds = high 
productivity swine with no need for housing with special cooling 
system, increased growth rates, higher feed conversion ratios 

 

12. Carabao Continue projects in increasing reproductive capacity 
Continue projects in increasing milk production, screen carabao 
genome with DNA markers associated with milk production in 
cattle, screen carabao genome with DNA markers associated with 
meat production in  

 

13.  Other livestock 
projects 

  

Subtotal  for Genetic improvement and related projects 127,288,000 

D. For animal and plant 
health, nutrition, 
protection 

for probiotics, microbial inoculants, biocontrol agents research           
12,728,800 

E. For selected seaweeds, 
shrimp, high value species 

 14,547,200 

F. For natural ingredients  18,184,000 

G. For Other projects as 
recommended and 
approved by Steering 
Committee 

 9,092,000  

 

TOTAL  181,840,000 

 
 
Table 16. Budget estimates for scholarship and fellowship program. 
Scholarship/  
fellowship 

Details  Estimated 
budget (PhP) 

Undergraduate new tuition@ P1,500/unit, 36 units/underyr; 24 
units/grad yr; plus Misc.fees - P2,000/ sem; lab 
fees P800/subject; undergrad 6 subject/yr; 
undergrad living allowance P13,000/mo - 10 
mos; 

P212,000 x 6 
persons 

1,272,000 

Graduate MS tuition@ P1,500/unit; 24 units/grad yr; plus 
Misc.fees - P2,000/ sem; lab fees P800/subject; 
grad 4 subject/yr; MS student living allowance - 
P30,000 - 12 mos;  
 

P402,000 x 4 
persons  

1,608,000 

Graduate PhD tuition@ P1,500/unit; 24 units/grad yr; plus 
Misc.fees - P2,000/ sem; lab fees P800/subject; 
grad 4 subject/yr; undergrad living allowance 
P13,000/mo - 10 mos; PhD - P40,000/mo - 12 

P522,000 x 4 
persons 

2,088,000 
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mos 

Postdoctoral fellow P50,000/mo - 12 mos 600,000 x 4 
persons 

2,400,000 

Research fund for 
Postdoctoral fellow 

P2,000,000 for 1 year 2,000,000 x 4 8,000,000 

Research fund for 
Doctoral Fellow 

P1,500,000  P1,500,000 x 4 6,000,000 

Research fund for 
Masters scholar 

P500,000 500,000 x 4 2,000,000 

Research fund for 
Undergrad scholar 

P200,000 200,000 x 6 1,200,000 

Total for scholarships 
and fellowships 

  24,568,000 

 
 
4 Closing Remarks 

It cannot be overemphasized that this proposed roadmap shall work only if the funds are made 
available on time. Hence, it is strongly recommended that the budget release problems be given a 
lasting solution to ensure the continuity of the projects especially the genetic improvement programs 
that require a continuing support of at least a decade before the technologies are ready for our farmers 
and aquaculturists. There is also a great need to address the perennial low number of scientists brought 
about by a mix of lack of regular positions and relatively low salaries although it is recognized that the 
salaries and incentives have increased in the past years. 
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