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Foreword
 

Agencies supporting potato improvement in developing countries generally place high priority on 
potato seed programs. The results of these efforts have been mixed due to the differing philosophies
guiding the technologies being introduced and the many physical and socio-economic variables which 
may affect the performance and achievements of a seed program.

Few comprehensive studies are available which document the structure and functions of seed 
potato programs. Given the complexity and the key role seed programs play in any country's potato
improvement, CIP has initiated a ser'es of case studies of seed programs. In addition to the present
study, others will examine the seed potato systems of Ecuador, Canada, The Netherlands, Great
Britain, and Kenya. These case studies offer a comprehensive look at the important informal seed 
sector, the official seed programs, and the interaction among the various elements of the informal 
system, the official program and farmers. 

We expect the conclusions from these studies will help guide CIP activities and that they will also 
be useful to national institutions concerned with the successful functioning of this vital component of 
the potato system. 

RichardSaayer 
Director General 
International Potato Center 
Lima, Peru 
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Abstract 

Seeds and seed systems provide a vital link between cropping seasons. While systems of botanical seedreproduction have been extensively studied, the seed systems of vegetatively reproduced crops arerelatively undocumented although vegetatively reproduced crops are a major food source in many
countries. 

This research report, one of a series of case studies of seed potato programs, examines the seed
potato system in the Philippines. This system is dominated by the farmer-based informal seed system.There arc seven organized seed production programs, three of which are in the public sector. Theinformal seed system is hampered by insufficient supplies of low quality seed. The cash flow
constraints and low capital accumulation of potato farmers are leading causes for the failure of theinformal system to link the temporally mismatched seasons of seed potato supply and demand. 
activities of the government via the Philippine Potato Program are presented, with special attention 

The
tothe efforts of the German Agency for Technical Assistance and the Bureau of Plant Industry project todevelop a complete system of certified seed potato production. In this and other organized programs

there is extensive activity in developing both program and farmer-based rapid multiplication schemes.The relationships among the public sector institutions are examined. Because it does uo: account
for cash flow constraints and low capital accumulation among potato farmers, the European-style
system of utilizing seed grower associations to handle multiplication and distribution of certified seeddeveloped by the government appears unworkable. In the government seed program, problemsassociated with management and coordination have been more constraining than technical factors in
limiting progress toward planned objectives. 

ix 



Summary
 

In the Philippines, several seed potato production programs in both the public and private sectors are 
the focus of numerous research and production activities. The most important public sector program 
was designed to create a complete system of certified seed production. The project established a 
variety screening program, a laboratory-supported, in vitro, rapid multiplication scheme, a virus testing
laboratory, a series of diffused light potato stores, and a farmer network of certified seed producers.
The project operated in a flexible manner and eventually modified its original plans in several ways.

The strongest aspects of the project were those that dealt with training of scientific and technical 
personnel, crop research and establishing the technical aspects of the seed program. The weakest 
aspects of the program were monitoring research, establishing the seed farm, management of the seed 
farmer network, and utilizing marketing or other social science-based studies. 

The private sector seed schemes also have established networks of farmer seed producers. These 
differ from the government sector programs in their studies, use of more closely managed contracts 
and strict enforcement of contract terms. 

Managing and administering the resources for a network of certified seed producers in Philippine
conditions will continue to be a problem for any government agency. The problem is based in the cash 
flow and credit constraints which limit the farmers' crop disposal decisions. Changing these constraints 
is a costly, slow process beyond the capability or responsibility of the Philippine Potato Program (PPP).

There is extensive activity in developing farm-based rapid multiplication schemes. While still in a 
learning and therefore experimental stage, these schemes appear to be an appropriate method of 
improving the quality of planting material reaching farmers. 

The screening program has introduced several varieties 'hat have become widely disseminated. 
The breeding programs have progressed slowly but have varieties that have been or soon will be 
released. One variety recently released by the screening program has spread rapidly, indicating that for 
introducing new varieties the informal seed system functions well. The breeding programs view the 
procedures for i elease and for volume seed bulking of new varieties as a constraint on the introduction 
of new varieties. 

The viability of selected components of the PPP appears to be positive. The seed program has 
served as a catalyst for many diverse activities and by the exercise of coordinating these efforts a 
greater institutional strength has been achieved. The emphasis on training has resulted in improved
workers who will continue to contribute so long as they remain employed inpotato work. 

There have been several technical changes that will have a lasting effect. The promotion of 
improved storage and improved seed management appear to have resulted in widespread changes in 
farmer practices. 

Finally now that the seed program has started and struggled through difficult learning phases, it 
now may have the maturity to arrange its technical and managerial affairs. The multi-institutional 
interdisciplinary concept of the PPP is a significant stabilizing factor, as this forces institutional 
interaction, removing any sense of "do italone" isolation. Seeing each element as essential to the whole 
puts pressure on the individual institution to perform. This network should be able to protect the 
interests of the Bureau of Plant Industry (BPI) seed program, as it adjusts to the double changes of loss 
of special project status and change of funding flow as part of the reorganization of the Department of 
Agriculture. 



Summary
 

Specific Conclusions
 

1. 	 Potato production in the Philippineh requires a large volume, rapid-turnover cash flow. Lack of 
capital accumulation and cash flew constraints prevent most farmers from buying or holding seed 
and becoming seed grower specialists. 

2. 	 The major weakness in the informal seed system is the lack of a market institution to bridge the 
temporally mismatched periods of seed potato supply and demand. 

3. 	 Despite these weakness the informal farmer seed system provides more than 90% of the seed 
used in the Philippines Lack of supplies limits seed from organized seed progiams to 
approximately 10% of the market. 

4. 	 The BPI seed program appears to have solved most technical problems but still faces 
infrastructure and managerial problems. Based on current PPP objectives the principal
infrastructure problem is to obtain a fully functioning seed farm. The principal managerial
problem is certified seed production with the Seed Grower Associations (SGA's).

5. 	 Lack of established management policies and a managerial accounting system contributed to the 
large decline in seed stocks in the RP-German seed project.

6. 	 The European-style system of using SGA's to handle the multiplication and distribution of 
certified seed appears unworkable due to the cash-flow and market-failure constraints mentioned 
in points one and two above. 

7. 	 It is estimated that the volume of certified seed reaching farmers is very low (32-68 t/year) but 
use of second and third generation seed multiplied by farmers from the official sued appear to be 
somewhat more widespread. 

8. 	 Lack of capital to construct stores limits the diffusion of improved storage technology among
farmers, but in organized seed programs, seed storage does not appear to be a problem.

9. 	 Regionalized seed schemes based on rapid multiplication techniques or use of trut. potato seed 
are a mare practical defense than quarantine laws against spread of diseases. 

10. 	 Imports of seed potatoes have been limited by price not by legislation. High prices remain a 
restriction for all but a few growers. Domestically produced seed can easily compete in price
against imported seed of similar qualiy. Also there is always a risk of importing disease along
with the seed. However BPI quarantine facilities are nearing full operation.

11. 	 The SAPPRAD lowland seed program and private sector seed schemes have benefited both 
directly and indirectly from BPI technology development and organization of seed potato growers.
These programs are competing with BPI for seed growers in northern Luzon. The winners in this 
competition are the farmers. The competition should have a long run benefit by demonstrating to 
farmers that specialization in seed production is viable. 

12. 	 Market assistance and provision of credit have perhaps been the weakest elements of the PPP. As 
i-oted in point one, seed market constraints are probably the single most I'miting factor in 
expandi- 6 the potato cultivation area. 

13. 	 The institutional structure of the PPP by allocating responsibility and forcing inter-agency contacts 
is one of the strengths of the BPI seed program helping to ensure its viability and enhancing is 
perceived value among its users. 
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1. Introduction
 

Background 

For over ten years now the potato has been 
designated as a high priority crop by the 
Philippine government. By allocating both 
human and financial resources, and bycooperating with foreign technical assistance 
cooeatincis th oregntehnicalbark aane
agencies, the government has embarked on a 
production expansion program that centers on 
the development or introduction of betteradapted varieties and the provision of healthy 

adaped aritiesandtheproisio ofheathyseed material. During the period of over ten 
years numerous agricultural researchers have 
been trained,beentranedtheresarchproramresearch Las beenthe program as een 
expanded, its findings extended to farmers and aseed program has been established,


seed proeen estaram lis ed .T
as 
This report examines the system of seedpotato production and us,'. Both the efforts of 

the government and of the private sector will be 
discussed. The government efforts have 
dscnteed. on a oercentered t e rts wihaeon a cooperative project with theGerman government to establish a seed

Germn gvermen stalis a eedto 
production scheme in the highlands of northern 
Luzon. Beginning in 1977, the GermanTechnical Assistance Agency (GTZ) collabo-

rated with the Bureau of Plant Industry (BPI) in 
a research and seed production program head-
quartered at the BPI station in Baguio, and they 
established a seed farm at Buguias, north of 
Baguio on the Baguio-Bontoc road. This co
operative seed productien project terminated in 
June 30, 1987, but GTZ and BPI continued to 
cooperate on the introduction and development
of fruit trees as an additional source of income 
for highland farmers. 

During the past ten years there have been 
significant changes in the production and 
utilization of potato in the Philippines. The 
continued high prices received for potatoes in 
the retail market have made potato production 
profitable and have encouraged increased 
planting. Highland farmers are almost always 
commercial vegetable producers, on small farms 
whose areas it is almost impossible to increase. 
Therefore they have strong incentives to 
increase their yields on the limited areas they 

have available for planting. The farmers 
correctly recognize the value of seed tubers and 
aggressively seek out good material. The gov
ernment is currently supporting a drive to 
increase potato production in lowland areas 
(Horton et al., 1987). The growth of demand for 
potato chips and french fries has been a signifi
cant factor in influencing activity in the sector.Major private sector firms are Halsema 
Incorporated, a potato supplier and seed farm 
opratr c otat oby pplierands e F arnoperator contracted by McDonalds; F. Silayin 

Incorporated, a food machinery manufactumeri t a f ood ach nry mand fa ct ato 
with a frozen french fry plant and a potato
production scheme; and Universal RobinaCorporation, a potato chip manufacturer who 
Corpoai a potato prmaucture whohas also established a potato production plan.

he increased public sector activity in 
te inceaed pic ecr acivtpotatoes together with the increased private 

sector involvement has ancreated atmosphere
of progress and change with rising expectations
for all parties involved.atvt etn Crucial to sustaining thisn hactivity and meeting ihe expectationsxettosi it hasa 
aroused is the development of the seed sector as
arueds th delpnt oe sed sectorias 
a means of increasing yields and supplyingappropriate varieties. The government is

interested 
 in developing a domestic seed 

industry in order to reduce imports. The 
interest of the private sector is to have available 
low cost, reliable quality planting material. 

Methodology and Objectives 

This report is one of a series of case studies on 
seed potato systems in selected countries. The 
main objective of the individual case studies is to 
identify strengths and weaknesses in organized 
seed potato programs. To do this effectively, the 
organized potato program must be examined in 
the context of its environment. Thus a systems 
approach is adopted in these studies to 
categorize and evaluate the role of an organized 
program within the larger seed system. 

1. These terms rcfkr to the American usage and arc 
equivalent to the British terms crisps and chips
respectively. 



- --------

Seed PotatoSyscms in the Philippines: A Case Study 

It is widely recognized that poor quality 
seed, the high cost of good quality seed and 
physiological age ire major limiting factors in 
potato production. Many seed projects have 
been conducted in developing countries with the 
aim of relieving the constraints of poor quality 
seed to production. The results of these projects 
have been highly variable. CIP and other orga-
nizations have been involved in seed systems 
work in num4.rous countries. Foreign assistance 
to developing countries has taken many ferms, 
including the direct placement of scientists in 
seed programs, technical backstopping, short
term assignments, financial support, training and 
provision of supplies, equipment ind genetic 
material. However, records and results of these 
activities are dispersed thronghout the develop
ing world and their current status is largely 
unknown. 

This case study series is designed to record 
the diversity of formal and informal seed sys-
tems and tc,determine how seed projects can be 
integrated into I iose systems. The intent is also 
to analve tie performance of different technical 
and institutional schemcs in seed potato 
projects. A final objective is to document the 
importance of improved formal seed systems, as 
compared with informal systems, to increased 
production. 

This case study uses a svst,-ms framework 
to assist in identifying the elements of [he seed 
system and their relation to the environm,:nt. 
Analysis of individual elements is based on 
available information, interviews, publications 
and direct observation. The field work for this 
study covered two months in various locations in 
the Philippines during the first half of 1987. 
More than 6) interviews were conducted with 
informants in Manila, Los Bafios, Baguio, 
Buguias and Malaybalay and other locales. 
Where possiblc the descr~ntive analysis is 
supplementcl by quantitative documentation, 
but this is not often possible. The paucity of 
documentation and time constraints on field 
work eliminate the possibility of formal effi
ciency or impact analysis. 

The concep: of system used in this study 
stresses function rather than structurc as the 
basic device by which to classify the system 
parts. Special attention is paid to linkages 54uce: 
between the different agencies which have roles 
in the organized seed programs and the linkages 

2 

between these agencies and the informal farmer
based seed system. 

A diagram depicting the essential elements 
of a seed system is presented in Figure 1. This 
diagram identifies three major categories of 
seed systems and groups individual elements, 
defined by functions, within these categories. 
Linkages among the elements are indicated by 
the connecting lines. Examination of the figure 
quickly reveals the complexity of the system and 
the multitude of institutions and agencies that 
are part of it. 

,igure 1. Essential elements of a potato seed system 
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Introduction 

By not including in the figure other factors A Note on Potato Physiology and 
such as physical and cultural environment or Pathology 
macro-economic policies such as trade restric
tions or pesticide price subsidies, the issue of The functions of a seed potato system are in part
defining the boundary of a system is raised. The governed by certain aspects of potato physiology 
elements included in the figure are directly and pathology. This section, relying on Horton 
related to the production and distribution of (97,itoue oeo hs set nquality seed or are aspects that an be (1987), introduces some of these aspects and 
influenced or managed by participants in the 
system. These elements are the primary focus of 
this case study. Other selected factors are Physiology 
described as they relate to this system. The 
dotted horizontal lines demarcate areas where 're potato is a member of the plant family 
the government and the private sector may have Solanaceae which also includes tobacco, tomato, 
a comparative advantage in managing the activi- eggplant and peppr. The potato tuber is anties found there. gpatadppe.Teptt ue sa

enlarged portion of an underground stem con
taining about 80% water. The plant can repro-

Format duce sexually through seed from its tomato-like 
fruits, but the vast majority of the world's potato 
farmers select tubers to use as "seed." Tuber-

The format of the report will proceed from the based multiplication is slow, averaging 1:10. 
general to the specific. First there is a brief Thus numerous generations are needed to pro
discussion of trends in the potato sector and the duce large quantities of seed, an important con
potato in the Philippine food system in terms of sideration for seed programs as each generation
production, consumption and marketing. Next is of this perishable tuber must be properly stored 
a presentation of the larger elements which in- and protected from diseases. 
fluence the seed system, the physical and socio- The tuber has dormant buds called "eyes"
economic environment and the government. An and passes through several physiological stages 
overview of the RP German seed potato project that affect the number of eyes that will sprout.
is presented in the discussion of government Dormant tubers do not sprout; physiologically 
activities, young tubers sprout only from the apical buds, 

After this overview the discussion roughly mature tubers show evenly distributed sprouting 
follows the chain of activities found in the and old tubers produce few thin sprouts.
Philippine seed system, a sequence of events Sprouting is important since yield is related to 
descri".ed for successful seed programs by the number of stems produced by sprouts. The 
Douglas (1980). Those steps are: (1) provision rate of physiological aging is controlled by 
of adequate varieties (here is included a several factors including variety and storage 
discussion of breeding programs), (2) the initial conditions. Storage temperature and exposure 
creation of seed supplies, a step crucial for to light ztroagly affect sprouting and subsequent 
overcoming the slow rate ol reproduction while yields. Temperatures higher than about 40C 
moving from foundation material Ia sufficient induce sprout growth and, in dark conditions 
quantities of basic seed, and (3) the building of long thin sprouts develop. If exposed to light 
seed supplies, which includes the organization of sprouts remain short and are more sturdy and 
farmer cooperators for bulk multiplication but vigorous. 
also for quality control. Next is discussed the Usually smaller whole tubers are preferred
work of the private sector, the components of as seed. Undamaged tubers have fewer ei
crop protection and storage are introduced, and trances for disease. Per unit of weight, smaller 
an overview and dscussion of results are seed produce larger yields than large seed of 
presented. equal health and physiological condition. 

The environment where seed tubers are 
grown and stored strongly affect the subsequent 
crop. All else equal, seed grown and stored 
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under cool, humid conditions will behave as 
young seed for a longer period. Young seed 
tends to be later maturing and thus higher
yielding than old seed. Earliness or lateness of 
maturity is also dependent on variety, 

Pathology 

Seed tubers can transmit many yield reducing

diseases. The most important of these are virus 

diseases some of which may reduce yields by as 

much as 50%. One of the principal objectives of 

certified seed programs is the production of 

virus free seed. Aphids are the principal vector 

for virus transmission. Thus seed farms are in 

cool, rainy and windy areas that inhibit the 

development and movement of aphid popula-

tions. In the tropics this means highland areas. 

Bacterial wilt (Pseudomonassolanacearnm) 

is a soil-borne disease that can also be 

transmitted by infected seed. This serious 

disease is one of the most damaging to potato 

crops in developing countries. Farmers try to 

avoid it by purchasing seed from fields that have
 
not been inoculated by the bacterium.
 
Nematodes are an important pest that also
 
reside in the soil.
 

A fungal disease, late blight (Phythopthora
 
infestans), is one of the most important potato
 
diseases. Capable of spreading rapidly and
 
destroying entire fields, this disease accounts for
 
the majority of pesticide costs incurred by many
 
potato farmers as repeated spraying is necessary
 
to control infestation.
 

There are 
few varieties with effective re
sistance to these pests and diseases. Careful
 
management and good controls are thus neces
sary to produce a good crop. An important part
ol good management is starting with healthy 
seed of the correct physiological age. 

Implicationsfor Official Seed Programs 
and Farmers 

The intent of official seed programs is to 
produce true-to-type seed judged free of or with 
tolerable amounts of diseases or pests. The 
physiology and pathology of the potato define 
several basic parameters of these programs. 
Seed programs need a'ceess to fields and water 
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free of disease and pests and location in a zone 
where crop infection is inhibited both in the field 
and in storages. There also needs to be access 
to facilities or institutions capable of handling 
large volumes of a bulky perishable commodity 
during several multiplication cycles. The slow 
multiplication rate places a premium on any
technology which can speed the process, and 
therefore rapid multiplication techniques are 
valauble. 

The gradual build up of diseases in seed 
stocks obliges farmers to replace their seed 
stock periodically. In the absence of widespread 
certified seed, the source of the replacement 
seed requires careful consideration. In 
developing countries this usually means that 
seed from higher altitude zones would be 
preferred. Thus there often exists a distinctive 
flow of seed from one location to another. Once 
on tie farm the farmer can use various methods 
to slow the rate of degeneration of the seed. 
These methods include proper post-harvest
handling and storage, field or post-harvest 
selection, and pre-planting treatment. 



2. Potatoes in the Philippines
 

Area, Production and Yield 

Potato production in the Philippines is centered 
in the high and mid-elevation areas of Benguet 
and Mountain Provinces in the agricultural re-
gion of Ilocos in Northern Luzon. In 1986 ap-
proximately 78% of all potato production was in 
the Ilocos region. This is less than the 86% in 
1970, but is duc to expansion of production in 
other areas rather than falling production inlohrcaas. ratnl fiional
an 	 datarotn i
flocos. National and regional data are reportedin Appendix 2 on Tables 1-4. Production zones 
in the other regions can be seen in the map inFigure 2. 

Figure2. 	 Schematic map or major potato 

marketing flows in the Philippines 
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Source: Poatset al., 1981 

Note: Tickt ss of lines indicates greater or lesser annual 
quantity. Dotted lines indicate irregular or seasonal supply. 

The data 	show a rapid expansion in pro
duction during the last ten years at an average 
annual rate of 8.3%. Most of that growth is 
explained 	by expansion in area and the rest is 
due 	to changes in yield. A region showing rapid 
production growth is Northern Mindanao, which 
consists principally of medium elevation areas 
around Malaybalay, Bukidnon. In Malaybalay 
the principal cause of growth in prodr.ction has 
been 	an increase in yields. Portions of the bigjump in reported yiclds in 1982-83 resulted from 
ase uigti oBnutb amra seed buying trip to Benguet by a farmers 
group from Malaybalay. The positive impact ofseed 	renewal on yields is clearly seen.2 

The PPP has programmed goals for further 
increases in production over the next five years
(Table 1). Further growth is expected in the 
highlands but with rapidly accelerated growth in 
the mid- and low-elevations. The potential for 
accelerated growth in the low elevations appears 
good and 	 is being tested by a Southeast Asian 
Program for Potato Research and Development 
(SAPPRAD) program (Horton et al., 1987). 

Table 1. 	 PPP Projections of potato area, 
Philippines, 1987-92 

High Low/medium
elevation elevation 

Year (ha) (ha) Total 

1987 4,000 100 4,100 
1988 4,200 200 4,400
1989 4,400 500 4,9001990 4,600 600 5,200 
1991 4,800 700 5,500 
1992 5,000 800 5,800 
Source: PPP/PCARRD mimeo, 1987. 

2. 	 Since the Bureau of Agricultural Economics (BAlicon)
has used qualitative methods for collection, the interretation of these data should be treated with caution. 
Srmall, iregularly-shaped plots, rough terrain, multiple
planting dates and low visitation rates by concernedofficials all contribute to creating doubt about theaccuracy of reported data. A survey of PPP literatureshows wide range 	 of reported production, area andyield 	 for various years. The yield data is discussed in 
greater detail in Appendix 1. 
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Consumption 

Potatoes are not a regular item in the Filipino 
diet. Rice is the principal staple appearing at 
every meal and supplying 38% of daily calories 
(FAO, 1985). Market prices for a kilogram of 
potatoes are generally above those for akilogram of rice, relegating the potato to the 
status of an expensive luxury vegetable. That 
status is reflected in its use as an occasional side 
dish served on special occasions such as 
Christmas. 

Using aggregate national data, annual per
capita potato consumption is slightly less than 

one kilogram, one of the lowest averages in the 
world (Horton and Fano, 1985). However, this 
average masks significant variation among 
regions. Poats ct al. (1981) show that potato 
growers and the wealthy consumers in Manilamoe ate 
eat significantly more potatoes than are eaten by 

eat ignficntlptatos tan re by 

o ther gro u ps. Theprincipal M anila area is also thesite of a significant new consumption 
pornceptate pro siinto ewconsumpi-
source --potatoes processed into french fries--
because of the growth of franchise hamburger 
and fried chicken restaurants. The growth of 
this sector is expected to continue at its current 
rapid pace for the next several years. Another 
significant source of consumption demand in the 
tourists. 

Acknowledging the currcnt patterns of con-
sumption and recognizing the nutritional bene-
fits of the potato, one of the goals of the PPP isto improve the nutritional status of the popula-
tion via increased potato production (MAF, 
1977). The SAPPRAD lowland potato program 
is designed to develop production areas near 
iscad rkesign iedtwihelop tin aes nrlocal market cities with the intent of supplying 

the demand for potatoes in those cities, 

Marketing 

As might be expected from the above discussion 
of production and consumption, the major flow 
of potatoes is from the northern Luzon 
highlands to Manila. With its transport links, 
Manila also serves as a distribution point to 
other regions (Figure 2). 

In northern Luzon, potatoes are often 
picked up by wholesalers directly from the 

farmers' fields, or are delivered by the farmer in 
his own or in a contracted truck either to 
assembly points or to the wholesale market in 
Baguio. Transport charges correspond to the 
distance of the farm from the main Baguio-
Bontoc road and the subsequent distance fromBauo(gd ea.,17)
 
Baguio (Olgadoet al., 1979).
Potatoes are frequently retailed by count or 
weight among other vegetables in mixed-item 
vegetable stands. They are graded by size, the 
largest grades being most expensive followed by
medium and smaller grades. Medium grade
potatoes are the preferred home consumption
size and appear most frequently in retail shops. 
Larger grades are absorbed by buyers for 
processors. Small grades are often retained by 
farmers show variation b the seasonality of 
both spe adaconum e ean aly, 
both supplies and consumer demand. Typically,high prices found in November-January reflect 
both a seasonal low in supplies and high con

s e a n d fo r p ota poes h es.for i hsumer demand for potatoes for holiday dishes.
 
Farm-level marketing activities depend 
 on

the resources of the individual farmer. Almostall re rs o th e in i elda dinAl o 
all farmers perform some in-field grading aad 
packing. The results are red net bags of ap
proximately 28 kg called bomnbas with a shell of 
larger potatoes and a core of small potatoes.
Dealers know this and offer appropriate prices.Though there is some farmer resistance, strict 

grade enforcement by processors and the associ
ated rejection of non-grade potatoes have begun 
to have a positive effect on the purity of grading.Farmers with sufficient resources deliver
 
their own production to the wholesale market,
 
while those without or with financed crops often
 
rely on the financer/wholesaler to perform all of
 
the field-to-market activities. A survey of seed

poaogweshwdtat5% fprucs 
potato growers showed that 51 of producershad their potatoes picked up in the field while 

26% delivered their potatoes to the road, 16% 
delivered to Baguio and 6% to Manila (Waibel,
1981). Since most Fields are distant from a road, 
hand carrying the bomba" to the pick-up point
constitutes a significant marketing cost. There 
are few storage facilities for table potatoes at the 
farm level: thus all production goes into m.arket 
at harvest time and effects large price 
fluctuations as seen in Table 24. Harvest dates 
can be controlled to a limited degree by in 
ground storage, i.e., not harvesting the crop. 
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In Mindanao lack of adequate farm-to-
market roads was cited second only to bacterial 
wilt in a frequency rating of production con-
straints. Reacting to the low seasonal flow of 
potatoes from Benguet to Manila in December, 
growers in Mindanao try to time plantings so as 
to market iheir production in that time slot 
(Manto et al., 1979). 

Physical Setting for Potato 
Production 

Potato production in the Philippine highlands of 
northern Luzon is a permanent upland vegetable 
cultivation system at heights ranging from 1,5() 
toic!- 2513 of the area's 45,00 farm families 


(Waibel, 1981). Within the population of potato 
producers, sec]l potato producers occupy a 
narrower ecological zone of the higher altitudes 
(Figure 3). Within the highland areas are valleys
classified as mid-clcvation (as low as 1,200 m)that also produce vegetables inrotation with 
rice. 

Figure 3. Potato gr(wing areas in the highlands or 
Luzon 
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There are two relatively distinct grcwing 
seasons. The main scason occurs during the 
warmer wet weather commencing in February-
March and ending with harvest in June to early 
July. Heavy rains and typhoon.. are major
production risks. The smaller, second season 
occurs during the cooler dry weather starting in 
September-October for frost-prone higher areas 
and in October-November for lower irrigated 
areas. Night frosts at higher elevations can be a 
production risk. However, most production in 
the second season occurs in valley bottoms in 
what formerly were irrigated rice fields. The 
landscape in the producing areas is mountainous 
with terraces constructed for crop production 
(Potts, 1983). 

In addition to natural production risks fromclimate, there are serious pest and disease prob
lems (late blight, potato tuber moth, bacterial 
wilt) which are usually combated chemically. 
Because of th fitability of Potato production 
a li avaiabl t f itnorton 

and limited available land, farmers innorthernLuzon do not adhere to recommended crop to
tations but rather rely on purchased inputs to 
intensify the potato production system (Potts, 

1983). 
Since vegetable (especially potato) farming 

has been profitable, there is increasing pressure 
on the land base as less suitable area is culti
vated and crop rotation cycles shortened.
 
However, some observers question whether a
 
commonly practiced rotation ever existed.
 
There is serious environmental dcgradation
 

as more and more forest cover is
 
removed 
 exposing the land to erosion. This
 
degradation will 
as continue for the foreseeableroad construction improves the 

accessibility to previously remote areas and 
continued profitability of vegetable farmingattracts more migrants. As seen in Table I the 

projects an increase in potato area for the 
Whether that increase will come 

from crop substitution or opening new area is 

unclear. 
The several different mid elevation (50)0-

1,5(X) m) regions in Mindanao make that island 
the second most important producing area. 
Seed production areas in Mindanao are limitedto only higher mountain slopes, the most no~table 
of which is Mt. Kitanglad. South of the typhoon 
tracks and with fairly reliable seasonal rainfall, 
large areas in Mindanao have demonstrated 

I 
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agronomic potential for satisfactory yields of 
potatoes. The single biggest constraint to 
production is widespread presence of bacterial 
wilt --	 recent research showed 88% of 
responding farmers reporting problems with 
bacterial 	 wilt. The Institute of Plant Breeding 
(IPB), BPI and CIP have active research pro-
grams to develop resistant varieties and to adapt 
cropping systems to accommodate the presence 
of bacterial wilt (Kloos et al., 1986). 

In the Visayas, production is limited to 
isolated locations in vegetable growing areas onthe slopes of mountains. In one such area in 

Nhegrloese reeountlys.reoredsuchaproduc-
N eg ros rese a rch e rs recen tly repo rted a prod uc-ar

tionzon20hawit a analtiude ft i on z on e with 20 ha at a n al t i t u d e ofpapproximaately 7(X)-I,(X) m yielding 6-10 t/ha.

appoximatly sd ) ms
consieeding 6-10pri al 

Poor quality seed is considered the principal 
production constraint (Susana and Vander Zaag, 
1986). The Cagayan valley in extreme northern 
Luzon is 	 another potential area for expanded 
production. Recent farm trials documented 
moderate 	yields among cooperators who had not 
had much previous experience in planting 
potatoes. Potential yields are higher but those 
recorded 	were limited due principally to water 
managemcnt probliems (Yabis et al., 1986). 
Drought 	 is a production risk in Cagayan 
(CIADP, 	1985). 

While previously considered unfeasible, 
lowland potato production has been shown 
possible, and a large-scale program is rapidly 
introducing potato production in many areas. 
Major constraints to lowland potato production 
are high temperature, water stress, typhoons, 
heavy soils and lack of seed. Since 1979, farm 

trials have shown that the physiological 
constraints can be met by growing potatoes in 
the coolcr dry season from November to 
February. Other recommendations are to plant 
where the water supply is assured on previously 
flooded fields, thus reducing problems of 
bacterial wilt. There is a seed scheme designed 
to supply quality planting material to 
p(Hrticipants in the lowland potato project 

Economic studies have shown that lowlandproduction has lower prodluction costs than 
highland production and returns to investment 

are competitive with other vegetable crops 
(Horton etal., 1987). 
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Farm Agroeconomic Setting 

Agroeconomic Factors 

As a result of the land scarcity in northern 
LuAan most migrants are "squatters' on govern
ment land and therefore hold no title. However, 
they are long-term squatters. Respondents in a 
recent survey reported operating their present 
farms for an average of nearly 15 years 
(Francisco, 1987). Squatters have difficulty ob
taiing loans from official sources as land titlesriiglasfo fiilsucsa adtte
 
are required for proof of collateral. Most farmsve y s ll nd re i i ed nt s v r lare very 	 small and are divided into several a c l w h h ar on v e ge a k o m t r f mparcels which are on average a kilometer from 
the nearest road. Table 2 shows a recent profile.Irrigation is difficult and farmers may pipe water 
for more than two kilometers to supply fields. 

hilometer s isin the hillyI n the terrain, mechanizationtio notno 
practical and most crop operations are (lone by 
hand. This factor, plus thc seasonality of
 
production, results in scrious labor shortages
 
during the land preparation, crop establishment
 
and harvest periods.
 

Trable 2. 	 Farm characteristics by rarm size.
 
ilenguet and Mountain Province,
 
Philippines 1985-8M
 

Small Medium Large Average 

Average area in p)tatope e~oha .19 .5 14 6

(a) . 75 1.40 .63 

overagenueof parcels1.3 153 LQ7 199 1.77.7 1.99 .7 

Number in .sanple I12$ 114 37 

Source: Francisco II)RC-PC.ARRD survey, preliminary 

results, 1987. 

In most producing areas on the other is
lands the farm level agro-economic conditions 
are similar. An exception is the mid-level
of Mindarao, where the rural structureareaisofMnaawrcteualsutrci
 
comprised of very large commercial establishments which produce plantation crops and livestock. If potato production can be established as 
agronomically feasible and econonically 

profitable the.:re, polentially large production 
areas could develop without the typical 
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economic constraints faced by small farmers necessary to sustain operations. Most farmers
elsewhere. must borrow heavily, usually from input

Potato production in the Philippines is a suppliers who take in-kind loan repayments at 
highly profitable activity: potato producers in harvest. Unofficial credit is readily available
Benguet are among the wealthier small farmers because credit suppliers acknowledge the high
in the country. Among BPI seed potato value of the crop as sufficient collateral to 
cooperators Waibel (1981) found that net secure a loan. This cash flow requirement has 
returns3 for seed potato production triple those significant implications for the farmers
of table potatoes and are nearly ten times specializing in seed production, a point discussed 
greater than those of cabbage or carrots. Other more fully in the farmer crop disposal model 
typical crops in Benguet include cabbage, prescnted below.
 
carrots, chinese cabbage, beans and 
 green There are market risks as well. Prices of
onions. Table 3 illustrates the degree of potatoes fluctuate widely throughout the year,
commercial orientation of potato growers. On ranging from high in October-January to low in
all sizes of farms more than 80% of production April-July. Prices arc generally lowest during
is sold. With an average price of P4.50 per peak main crop harvest periods (Gayao et al.
kilogram, even potatoes grown by small farmers 1986c). Farmers can control harvest and selling 
on only one fourtl hectare had sales of almost dates to a limited extent, but not enough to"P14,(XX). However, in addition to being a high control the prices they receive. Most farmers 
revenue crop, the potato is a high cost crop use informal production credit from vegetable
because farmers mlst make extensive traders or merchants. The terms of contract 
applications of inputs. In addition to the usual allow the creditor to establish the harvest date
high labor demands for land preparation, crop so as to plan for transport requirements. This 
establishment and harvest, the potato requires makes the farmer subject 	 to the decisions of
hiigh levels of maintcnanci labor in weeding, others, further removing him from control of the
hilling-up and pesticide applications, crop. Farmers generally rely on middlemen for 

the small amount of market information they 
receive. 

"Table 3. 	 Average volume of crop dispo,al by potato farm
 
size to different sources, lienguet and Nil.

Province, Philippine%, 19X5-8 	 7he Infonnal Seed System 

Small Medium rge 
Outlr (unt..v . ('2,., t,,tv, The farmer-based informal seed system is the 

(kg) (kg) (kg) most important in the Philippines. Though
%l 5,.021 M KI precise data are difficult to obtain, informal 
K o,a,, Zk 7Z1 N, I..N It discussion and published data indicate that in 
nsump,.n
.. 7h 2 1 W .5 3 

Home	 
1987 about 10% of seed requiremcnts will come 

G; .. 4M I R) 1.5 2,f. from the seven organized seed schemes. The
 
(her l4h 
5 4I 5 178 1 rest will c(ime from the farmcr-based system.
[,,31 3,W too IOU use 

Source: F:rancisco II)RC-PCARRI) survey, preliminary Luzon is given in Table 4. Note that the 

5.,% IN ,1.vo The of different types of seed in northern 

results, I'M7. category "farmers's seed" might include some 
seed derived from the BPi program or from its 
cooperating seed multipliers. 

Several observers have described the 
The potato prolucing farmers are en- farmer-based seed system (Potts, 1983; Waibel,

trenched in a rapid and high volume cash flow 1981). For the wet or first season crop in 
northern Luzon, farmers typically use seed saved 

3. Net returns are defined as gros revenues minus all from the crop of the previous season. Seedvariable c ,tsincluding family labor valued at market storage losses arc a concern of growers. If nowage rates and interest on borrowed capital. Irrigation isavailblc fr tie dry season crop the 
4. the Philippine peso (P) has maintained a relativel ' steady value of about 2) pesos to one US dollar during storage period is fromf5-7 months.


Ihe last several vears.
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Table 4. Type of seed potato reported by farmers. 
Benguet and Mt. Province, Philippines
1985-86 

Type of seed Number % 

Farmer's seed 129 86 
Certified seed* 19 12.6 
Both types 
Stem cuttings 

1 
1 

.7

.7 
Source: Francisco IDRC-PCARRD survey, preliminary
results, 1987. 
Note: Includes imported seed. 

Farmers in favorable production areas re
place seed every three to five years. In lower 
areas, where aphid populations increase the 
spread of disease and temperatures limit 
storage, farmers tend to buy seed for each 
cropping. Replacement seed is obtained as gift, 
purchase or loan and may be in quantities as 
small as 28 kg. This informal sector interacts 
with the commercial market as well. When sales 
of imported seed are allowed, farmers purchase 
from this source in January or February for wet 
season planting. Typically, small quantities are 
purchased, sometimes as few as one or two 
crates (45-50 kg/crate). The farmer may set 
aside a seed production area for multiplication 
of expensive imported seed or domestic seed 
valued for its particular characteristics. In cases 
such as these, usually the entire production, 
regardless of size grade will be kept for further 
multiplication. Cutting seed tubers is a common 
practice among table potato growers. More 
than two thirds of potato farmers reported 
cutting seed in a recent survey (Francisco, 1987). 
Cutting is practiced not for agronomic reasons 
but because of scarcity of seed tubers and the 
desire to extend this high cost input as far as 
possible. 

The informal seed system is insufficient to 
meet the needs of growers in terms of both 
quantity and quality. Farmers often report 
shortages of seed tubers during planting and 
sometimes purchase small tubers from the 
Baguio market. These potatoes are of unknown 
variety, physiological state and health. Imported 
seed is beyond the budget of most farmers and is 
thus not a viable alternative. Table 5 shows 
reasons farmers gave when asked why they se-
lected their seed. Paralleling the reasons given 
for choice of variety in Table 13, availability and 

cost were most important. Only at the third 
level of priority did farmers list level of health as 

important. This combined with the similar 
category of "tested" shows that only 16% offarmers surveyed consider health, a major 

premise of organized seed production, to be an
important consideration when selecting seed. 

Demonstrating to farmers the benefits of 
healthy seed should be a high priority activity of 
any seed program. When farmers appreciate
the benefits of healthy seed their interest and 

cooperation with seed programs is guaranteed to 
increase. 

Table 5. Reasons for choice of type of seed 
reported by farmers. Benguet and Mt. 
Province, Philippines 1985-86 

Reasons Number % 
Available 75 47 
Lower cost 27 17 
Clean seed 
High yieldingTested 

22 
149 

14 
96 

Disease resistant 7 4 
Imported 3 2 
New variety 2 1 

Total 159 100 
Source: Francisco IDRC-PCARRD survey, preliminary 
results, 1987. 

Northern Luzon traditionally has been the 
only seed producing area. Other potato pro
ducing areas lack the favorable temperatures 
and protection against aphids provided by 
altitude to sustain seed multiplication. 
Inteiviews with traders and purchasers and BPI 
records show that seed flows out of the Ilocos 
region to most of the other regions. The study 
by Olgado et al. (1979) illustrates a difference in 
seed strategy between growers in Bukidnon and 
Benguet. The survey details crop disposal habits 
and, consistent with the data in Table 3, finds 
that Benguet farmers save an average of 8% of 
produtction. Recognizing a lack of outside 
supplies and adapting to low yields, farmers in 
Bukidnon save an average of 19% of production 
for seed. The activities of the Mindanao group 
illustrate the generally unsatisfactory conditions 
for inter-island seed flows. The BIBAK seed 
buying trip referred to above, involved sending 
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several members to Baguio to make contacts its regional germplasm screening and
and 	purchases, adding that cost into the total distribution center on Mt. Bahnahaw near Los 
seed cost. Bafios. Several years after the creation of the 

PPP the Southeast Asian Program for Potato 
Research and Development (SAPPRAD), a CIPPolicy Setting - The Philippine regional research network was formed.Potato Program SAPPRAD maintains the office of the 
coordinator in Los Bafios. The Philippines is 

The policy environment for potatoes has been the lead country in the network for lowland 
and continues to be positive. In mid-1976, tropical breeding (Page and Horton, 1987). 
organizational meetings led to the formation of Since the formation of the PPP, CIP has also 
a national potato program at the end of 1977. assigned two agronomists to long-term regional 
The Philippine Potato Program is a multi- positions which entailed cooperation with BPI in 
disciplinary, multi-agency program with Benguet and Mindanao. In cooperation with 
cooperators from several institutions in the BPI, GTZ initiated the RP-German Seed Potatogovernment. Research and Production Project. 

The original objectives of the PPP were to 
increase production by increasing yields via low The RP-German Kite PotatoResearch, 
cost methods in the high- and medium- Development and Seed Production 
elevations, to expand consumption and utiliza- Dvog m
 
tion of the potato and to develop a viable market Program

for the crop. The program goals were yield in-
 It is within this setting that the RP-German seed 

2 highland wthno the current pnraeonlatatoproject was started. The program lastedcreases in12the/h that y 98areas from 

ara1 ndfrm2 to
t/ha 	 with crea i20.5thay13 for ten years, ending June 30, 1987. Its purposeinreasind from 610/ to .5 ha krithow areaincreasing from 100 to 500 h in the low and was certified seed production with supportingresearch and extension. The major objective 
medium elevation areas. wst eacmlse yteThe 	 1977 PPP strategy of implementation was to be accomplished by the: 
was to achieve its objectives with the following * establishment of a foundation seed farm in
 
components: 
 a high altitude, isolated area in Buguias 

" 	 improved production technology * establishment of seed storage system usingSaogovernment* 	 a seed potato multiplication program or private sector resources* 	 ognzto fse rdcinaesi 
* 	 development of post-harvest handling stor- Benuetith on seed row es
 

age and processing technology Benguet with contract seed growers
 
* financing 9 supervision of production and initial
 
" marketing distribution of seeds by BPI to be passed
 
* 	 a nutrition program on to seed grower associations 
* 	 extension (MAF, 1977) 0 certification of seeds by BPI (BPI, 1977) 

The lead institution of the PPP is the These steps were based on the motivating 
National Food and Agricultural Councilields are due to the 
(NFAC). The various institutions in the PPP widespread use of virus-infected seed. Provision 
and their areas of activity are included in means of increasing yields.
Table 6. Each of the agencies provides its own Upon initiation of the program, work 
funds and operates independently. Of the started immediately in all areas. Contracts to 
agencies involved in 1977 only NFA is no longer multiply imported seed were arranged. BPI per
participating. sonnel were assigned to the program and a re-

At the time of the creation of the PPP both search agenda was developed. Introductory and 
CIP and GTZ increased their level of coopera
tion with the Philippines. CIP established a organizational meetings were held with farmer 
Southeast Asia and Pacific Regional Office in groups. For the first several years of the project, 
Los Bafios (CIP-Region VI1) and later opened the research program dominated other activities 
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Table 6. Member agencies of the Philippine Potato Program, 1977 

Agency 

Bureau of Plant Industry 

University of the Philippines at Los Bafios & 
Institute of Plant Breeding 

Benguet State University* & Northern Philippine 
Root Crop Research and Training Center 

Department of Agriculture* 

National Food Authority 

Central Bank - Technical Board for Agricultural 
Credit 

Philippine Council for Agriculture, Forestry 
and Natural Resources Research & Development 

Ex-officio members: International Potato Center 
funding 

National Food and Agricult-re Council 

Original activities 

Seed production 

Breeding and post-harvest research 

Table potato research and training 

Policy coordination and extension 

Marketing 

Credit and finance 

Research and fimance 

Technical support, training and program & GTZ 

Program coordination 

Note: Benguet State was formerly Mountain State Agricultural College and the Department of Agriculture was 
the Ministry of Agriculture and Food. 

while facilities and infrastructure were 
developed. Later, seed grower associations were 
organized and, finally, the seed farm became 
operational. The development of individual 
components of the project will be discussed 
more fully below. 

Seed Flows in the RP-GermanProgram 

Seed potaioes flow through the program in a 
complicated manner. This section uses official 
program data carried in the annual and semi-
annual reports or other records to trace a brief 
history of the program, describe trends and trace 
the flow of potatoes in and out of the program's 
control. 

For the majority of the program's exis-
tence, the first step in the flow of materials 

through the program has been to receive 
imported seed and loan it out to contracted 
farmers for multiplication. The next step is re
payment of the loaned seed and supplementa
tion of that seed with procurements of additional 
seed, usually from the same farmers. That seed 
is stored, sold, released for research or loaned 
for further multiplication in the next planting 
season (Figure 4). The Buguias seed farm later 
began to produce basic seed and importations 
were suspended. 

The starting point for this analysis is the 
data presented in Table 7 which show where 
seed goes and from where it comes. The total 
stock column gives the volume of material 
handled by the program during the year. The 
trend clearly shows the almost explosive growth 
in material handled and the equally dramatic 
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Table 7. Source and use or potato seed by the RP-German Seed Program, 1977-87, all figures in tons 

Seed distribution Seed sources 

Total Planted at Free dis- Repaymept Produced at 
Year stock Sales Loans seed farm bursements Losses Imported of loans Pocured seed farm Balance 

1977 5.0 4.0 .5 -5 5.0 

1978 41.1 7.6 21.3 9.9 14.2 5.4 21.5 2.3 

1979 34.3 3.1 13.2 6.3 7.91 24.1 11.7 

1980 81.9 4.5 18.3 2.7 7.8 29.5 40.7 48.6 

1981 182-5 27.0 90.6 4.7 2.2 29.9 88.8 15.2 58.0 

1982 181.6 14.2 57.3 5.6 1.4 5.0 56.8 61.8 103.1 

1983 221.8 37.5 98.0 5.7 1.9 2.0 75.1 41.6 78.7 

1984 158.5 46.7 56.3 8.2 .9 57.4 22.4 46.4 

1985 1075 26.3 37.0 9.0 4.1 5.7 39.6 10.7 10.8 25.4 

1986 60-5 9.9 18.0 9.0 2.8 .8 - 15.6 1.0 18.5 20.0 

1987 - 108.7 4.4 32.1 6.8 2.3 3.8 12.0 22.2 23.9 30.6 59.3 

Source: Inventory of Seed Materials, various years.

Notem, 1.Not 14t as in importation papers due to rotting in route. 
2. Includes repayments from 1978 to 1985 out.Litanding loans. 3. Final 
1987 data provided by 11l11. 

decline in 1986 to the point where the program Figure 4. Diagram of seed flow through the RP
was handling only slightly more potatoes than in German Seed Potato Program 
its second year of operation. A closer examina
tion of other columns help to explain how this 
rise and fall occurred. Not all of the subsequent Imports Seed farrn 
tables include the complete range of years due production 
to late initiation of record-keeping procedures. 
The balance column is an accounting device to[[in 
carry forward the remainder to the next year. 

The original source of total stock was 
imports. The total annual figures are broken 
down by variety in Table 8. From the beginning Contract 
of the project until the opening of the seed farm farmers 
in 1981 the program was essentially a sophisti
cated import and multiply scheme. The imports 
continued every year until 1983 with the intro- Repaid seed P 
duction of two promising new cultivars, Berolina loans 
and Granola. After a three-year gap during 
which stock levels could not be sustained, 1987 
saw renewed importation as a quick recovery -es in
measure to rebuild the depleted stocks. 

For certified seed production, seed loans to 
farmer cooperators and the subsequent repay- Released 
ment of these loans formed the principal Sales for 
method of expanding the volume of material in research 
the program's control. With only slight devia
tions, these two columns track the trend of the 
total stock column. These columns are exam
ined in more detail in Tables 9 and 10. 
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Table 8. 	 Seed potatoes Imported by RP-German 
Seed Potato Prog~ram 1977-87 

Quantity
Year Variety (kg) 

1977 	 Red Pontiac 5,000 

1978 	 Cosima 15,000 

1979 	 Isola 4,200 

Fina 4,200 

Red Pontiac 2,000
 
Franzi 4,000
 

1980 	 Cosima 15,000

Isola 12,000 

Red Pontiac 2,000 


1981 	 Cosima 20,000Isola 	 10,000 

1982 	 Fira 5,000 

19F1 Berolina 2,000 

Granola 2,000 


1987 Cosima 6,000 

Monza 6,000 


Total 	 114,500 

Source: Inventory records RP-German Seed Potato 
Program 

Table 9 shows the repayment rate on the 
loans on a seasonal basis starting in 1981. The 
repayment rate ranges from 100 to 08%. 
Notable, however, are the generally lower levels 
of repayment since 1982. Major storm damage 
in 1983 and 1986 accounts for some of the 
declining trend, but even so collection of seed 
loans was notably less successful. Starting 
around this time, the potato processing industry 
began organizing seed production schemes and 
the value of good planting material rose. Thus, 
motivation existed for farmers not to honor 
contracts for repaying loans of seed, so as to 
avail themselves of the profitable contractual ar-
rangements offered by the processors. 

Table 10 examines more closely the disper-
sal and performance of the loans. Arranged on 
a cropping-season basis, the table clearly shows 
that most of the program's activity occurred on 
the wet season. The trend in the number of 
farmers receiving loans doe., not closely follow 
the trend in loans, and indicates considerable 
variation from year to year in the average size of 
a loan. Also showing considerable variation is 
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the apparent seeding rate, as seen by comparing
the quantity of seed loaned and the area planted, 

though this may reflect inaccurate data reporting 
more than variable agronomic practices. The 

"total production" column serves as an ultimate 
measure of the seed flow out of the program and 
into the seed system. The actual distribution of 

this production is uncertain and is discussed be
low in a decision model of farmer crop disposal. 

Table 9. 	 Seed loans and repayments from fanner 
cooperators of RP-German Seed Potato 
Progrim by crop season, 1981-86 

Crop season 
Loaned 

(kg) 
Repayment 

(kg) 
Percentage 
recovered 

Wet 1981 80,89 79,924 98.8 

Dry 1981 17,262 13,659 79.1 
Wet 1982 50,549 48,995 96.9 
Dry 1982 6,7(X) 6,7X) 100.0 
Wet 1983 %,2552 76,38 79.4 

Wet 1984 51,9X) 45,725 88.1 

Wet 1985 	 33,109 30,284 91.5 
Dry 1985 	 3,980 3,480 87.4 

Wet 1986 	 17,936 12,515 69.80 

Source: Monthly Inventory Reports.
RP-Germarn Seed Potato Program
Note: Provisional. 

The "yield" column in Table 10 indicates 
that yield performance of the program's basic 
and certified seed is not meeting the often
expressed goal of 20 t/ha. The total production 
figure is theoretically provided by the field 
inspectors who observe the harvests. Farmers 
may desire to under-report the harvest for a 
number of reasons so these figures may be 
erroneous. For whatever reason, the efficiency 
of production with the loaned seed and the 
repayments of loans appear to deserve close 
monitoring. 

Returning to Table 7, free releases of seed 
have grown steadily during the life of the 
program. These releases are principally for 
research. The volume of research disburse
ments is dominated by release for variety trials 
in BPI and in other institutions. Free releases 
highlight the service role the program is 



performing. Clearly, there is a cost of producing 
the seed which is disbursed from the production 
portion of the program to its own and other 
research programs. The management question 
is whether production should be allocated for 
research support or seed multiplication. This 
point is discussed in the next section. The rate 
of increase in seed needed for research by the 
various institutions is in part, due to interagency 
linkages. 

Table 10. Number of eooperator%, area planted and total 
aroduction of seed potatoes loaned-out to 
.trmer-cooperaiors of RP-German Seed 

Potato Program 1977-86 

"hinI: rxtuYear Scam ,, o. of Area (uanittyp lucon Yield 
famer, (ha) Wedl(1) (t) (t / A) 

1977 	 1)r 10 . - 2.A 


1978 1)ry 32 19.3 
 17.2 

1979 	 Wet 28 6.0 13.3 101.8 17.0 
Drv 7 1.7 3.4 26.3 15.5 

1980 	 Wet 28 12.6 25.0 1(A.1 13.0 

I)rv 20 7.1 14.1 124.6 17-5 


1981 	 Wet 72 29.1 74.3 42N.3 14.7 

1)ry 24 6.5 17.3 71.6 11.5 


1982 	 Wet 49 23.6 50).3 .4025 17.0 

1)rv 7 2.5 6.7 15.5 18.2 


1983 	 Wet 76 35.9 90.7 .132.) 12.0 
1984 	 Wet 56 21.7 56.9 334.3 15..4 

1985 	 Wet 36 12.3 32.4 135.4 I1.) 

t)rv 5 1.5 3.9 22.7 15.3 


1981 	 Wet 68 17.93 

Source: Seed )istrihution Reports RP-German SeedP~otato Program
ote: o recorded. 

, 

Potato losses occur in storage (see Section 
VII (nl storage). High levels of loss in the early 
years resulted from he lack of proper storage 
facilities in which potatoes are stored in largeunventilated heaps.

Table 1 dheails by year and variety the 
vol le Indetficais byyar and v ry t

volume and certification grade of tie program's 
procurements.prdctrontnt. Because there were importsse heres werc f prormets,inaddition to the cycle of loans and procurements, 

the procured seeds of any variety in a given yearmays eev ral dif er e t ge cra i on ofpr s cn 
nay represent several different generations of' 
multiplications of the health standards as noted 
in the table. This precludes the use of this table 

15
 

Potatoesin the Philippines 

as a proxy for a degeneration study. The table 
does illustrate that most procured seed has been 
Cl and C2 grade, grades worth reloaning for the 
multiplication/certification cycle. Table 16 in 
the section on seed certification gives virus 
laboratory results of tests of procured and loan 
repayment seed and illustrates a similar distri
bution of seed grades. 

Table 11. 	 Variety and grade of seed procured from 
farmer-c(mperators of RP-German ,Seed
Potato Program by year and variety, 1980-86 

Variety Volune % of grade'

Year (kg) 
 CI (2 	 C3 
1980 	 Coimm 10.219 100 

% ,h 20.t,72 I00
 
9e81 i'ontiac 703 100
 

1981 (o irn 5,i20 100
 
l'la 9.53t, 100
 

1982 	 ('osima 15.122 23 77

lsola 22.0,0 100

('onchita 9 ,) 100
 
Fin: 15,0X) 100 

1983 cosma 5.60,) 31 69
 
Conchita 1,135 100
 
Fina 13.465 100
 
iranola S000 100 

1erolina 5,000 I00 
Greta 31S 

1Q98 	 Csijm 2.595 37 63 
Fina 1.6) 100 
(iranola 15.02-S 100 
Ik-rotina 3.190 100 

1985 	 (,,sima 925 100
 
Granola 6.OA) 100
 
lkrolina 3.775 100
 

1986 ranola ,000 100
 
Source: 
 Seed Procuiement Rexrts RtP-German Seed Potato
 
Program
 
Note: See Appendix Table A6 for definilions.
 

l
 

duringAll 
the

told, several things began happening
period 1983 to 1986 which con
tributed to the decline in stocks. Tables 9 and
 
10 indicate that loans to farmers performed 
poorly, reported yields were low and repayment 
rates did not match previous performance. Aslisted in Table 7, procurements began dropping 
by M,50and !XJ% just as loan repayments began 
falling. In the face of this sit iaton, salesaln, i h ,lCo hsstain ae 
(Table 7) began declining, but at a one year lag,removing seed potatoes from the program'scontrol. With no imports and negligible 
production from the seed farm, the inevitableresult was the rapid divestiture of program stock 

wihut visible manst reacement. witho ut vis ib le m e a ns o f re place m e n t. 
In 1983 and 1984 sale of seed by the seed 

program earned money for the national treasury. 
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In a government populated with money-losing 
enterprises, the performance of the BPI seed 
unit appeared to be exemplary and earned the 
program approval from bureaucrats at all levels. 
This natural tendency calls into question the rel
ative importance of the production (and Income 
earning potential) versus the research and 
extension roles of the program. Who buys
project seed? DA-Cagayan, DA-Ifugao, 
SAPPRAD and BSU have all becu customers. 
Most other sales were made to farmers near the 
seed storage facilities. There have been a few 
very large sales to corporate entities. Generally, 
the entire pclicy of seed sales by the government 
deserves careful review. 

Conspicuously lacking so far from the dis
cussion is the production at the Buguias Seed 
farm. Not until 1985 were systematic records 
kept. For much of the period the seed farm 
either did not exist or was not in condition to be 
pioducing significant amounts of basic seeds. 
In more recent years adverse climatic condi
tions, incomplete seed farm infrastructure, 
unresolved technical and management problems 
and the political instability in the area have 
limited he effectiveness of the seed farm. 
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3. Breeding and Variety Selection 
for Seed Production 

The work of every seed program is based on the 
existence of varieties with characteristics suited 
to the needs of farmers, processors and con
sumers. Thus breeding and germplasm mainte
nance programs are an essential component of a 
seed production system. The link between 
breeding programs and seed production pro
grams must allow for the feedback of informa
tion regarding characteristics of desired varieties 
so that breeders can supply useful varieties for 
seed production. Similarly, the seed program 
must be aware and take advantage of superior 
new vari:-ties. 

Prior to the late 1970's there was no formal 
potato breeding program in the country. Vari
eties used were the Mexican clones Conchita and 
Greta, introduced in the early 190's. These 
well-adapted varieties could be maintained with 
extant farmer practices. A small-scale screening 
program using Dutch and German varieties had 
been in existence for several years at Benguet 
State University. As late as 1977 a planning 
document stated that "in the absence of adequate 
potato breeders... the establishment of a seed 
farm.., is essential" (BPI, 1979). That situation 
has now been remedied. 

Breeding Programs 

In the Philippines there are four distinct 
breeding programs. The programs are at the 
Institute of Plant Breeding at UPLB, the 
Northern Philippine Root Crop Research and 
Training Center at Benguet State University, the 
CIP-Region VII Station in Los Bafios and at the 
Baguio-Buguias Station of BPI. The activities of 
the Philippine programs are presented in 
Figure 5. 

Each of these programs has distinctive 
objectives and methodologies. All of the pro
grams are young and procedures, locations and 
interrelations are still flexible and adapting L 
changing situations. 

Figure 5. 	 Basic elements of potato breeding 
programs in the Philippines 
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The IPB Program 

There is a hybridization program at IPB. The 
IPB program has since 1982 received partial 
funding from S,'PRAD and participants 
observe that this. .',iing bolstered the lowland 
potato breeding program (Page and Horton, 
1987). IPB has objectives for developing 
varieties for the high-, mid- and low-elevations 
with the corresponding characteristics necessary 
for these elevations. The main target is 
resistance to bacterial wilt, nematodes, thrips 
and heat tolerance (Rasco et al., 1983). 

Germplasm is maintained in the field in 
Buguias and Benguet, and at laboratory facilities 
in Los Bafios. Greenhouse crosses are made at 
IPB research field at BSU. The main thrust of 
the crosses is to combine heat tolerance with 
bacterial wilt resistance and high yield. Testing 
for heat tolerance is done in pots at UPLB. 
Tubers selected from this step are planted to an 
IPB seed plot near the BPI-Buguias seed farm 
where selection is made for yield, bulking ability, 
tuber uniformity, and late blight resistance. 
Tubers selected are passed on to Preliminary, 
Advanced, and General Yield Trials. These are 
in three locations; BSU, UPLB and BPI/Lipa 
near Los Bafios for readings at high-, mid- and 
low-elevations. The yield trial is generally 
replicated. Promising material is collected along 
with material from other programs for seed 
increases --the IPB-BSU program and the BPI 
Buguias seed farm for the National Cooperative 
Testing (NCT) network. NC' screens varieties 
in regional trials at six to eight locations for two 
wet and two dry seasons before advancing 
candidates to the seed board (Institute of Plant 

Breeding, 1985). 


Upon commencing activity in 1976, the 
strategy of the IPB program was first to intro-
duce named varieties as an interim step to the 
longer process of breeding. In 1982 after several 
years of screening and setting up the NC" net-
work, the technical working group of the 
Philippine seed board, recommended six vari-
eties for seed board approval: Red Pentiac, 
Cosima, Isola, Fina, Conchita, and Arka, all of 
which were approved. These were all 
introduced varieties and were viewed only as 
stopgap varieties until selections from the 
breeding program become available. The seed 
program was most interested in Conchita but 
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there were no clean seed available. Conchita 
clones were sent to Australia for virus "clean up"
but for reasons still unclear the returned 
material did not perform as expected. Plants 
produced 50-100 very small tubers. Farmers still 
talk of their bad experience with the seed 
produced from the returned Conchita. 

The NorthernPhilippineRoot Crops
 
Research and TrainingCenter
 

The program at the Northern Philippine Root 
Crop Research and Training Center 
(NPRCRTC) in La Trinidad, Benguet, was 
started in 1982 as a collaborative arrangement 
with CIP. It focused on two projects: manage
ment of late blight through the development of 
resistant germplasm and develpment of TPS 
progeny for the high-, mid-, and low-elevation 
areas. The program is not directly linked to the 
PPP. 

The NPRCRTC makes controlled crosses 
and hybridizations in greenhouse facilities in La 
Trinidad and the progeny are evaluated for 
adaptation, tuber uniformity, and quality for true 
potato seed (TPS) in fields at the station. 
Selections of clones and tuber families are then 
passed on to replicated trials at the BSU station 
in La Trinidad which are located at the lower 
range of high-elevation sites and at a research 
farm at Atok, a genuine high-cevation site. In 
the replicated trials there is testing for late 
blight, bacterial wilt, and yield in the first and 
second seasons. Advanced selections are then 
planted again in non-replicated trials on-station 
and finally in farmer's fields. Based on these 
results, nominations for the NCT are made 
(Nisperos-Ganga, 1985). 

Plant materials used in the NPRCRTC are 
obtained from widespread sources, although 
most are from CIP-Lima. In 1986, results from 
eight replicated trials and five on-farm trials 
indicated that two clones, 1-1035 and B71-240.2 
were suitable for release in the country. In an 
effort to hasten the r :ocedure of getting the 
clones into seed production, ine NPRCRTC 
recommended the clones directly to the seed
board. The clones were accepted and named 
Montafiosa and Dalisay, and were targeted to 
the highlands and lowlands respectively. 



Breeding and Variety Selection for Seed Production 

Prior to the seedboard clearance, the vegetatively maintained in the greenhouses orNPRCRTC approached the BPI-German pro- fields. All but a few of these are named 
gram with a quantity of clones and stem cuttings varieties. The maintenance program is
and requested that they be multiplied. The integrated completely with the pre-basic seed program declined until official approval was production program. The efforts of
forthcoming. With seedboard approval the pro- maintenance are geared towards preservation of 
gram has started RMT production of the two 	 a minimum of stock material in very clean
varieties, condition for eventual seed production.

The release of the two ,arieties was Variety screening has resulted in several
delayed for one year due to lack of planting recommendations to the seedboard. Selection
material. Thus to supplement the efforts of BPI, of varieties for seed production has shifted over
the NPRCRTC has entered into planting the years from Red Pontiac, Isola, Fina, and
material production with the aim of making Cosima to Granola, Cosima, Monza, andmaterial from these varieties (rooted cuttings) Berolina. This shift marks a responsiveness of
available to farmers to coincide with the the program to the market for varieties with
publicity surrounding their release. The qualities suitable for processing. Demonstration
NPRCRTC has engaged in linited publicity plots in farmers' fields have been a particularly
about the release. Publicity sheets describe the valuable source of information on varietyvariety and announce that stem cuttings arc preferences of farmers and have been a
available. The NPRCRTC activity with stem significant source of introduction of new
cuttings is discussed in more detail in the section varieties to the informal seed system. Over theon rapid multiplication below. 	 years the program has imported and multiplied 

several non-seedboard varieties for research 
purposes.

The CIP-Region VII Program 

The CIP-Region VII breeding program has, by Private Sector Screening 
definition, a Southeast Asian regional focus. 
However, because much of the breeding work is 	 Private sector work in variety selection is a
taking place in the Philippines and because the 	 separate issue. The leading example is thedisease problems in the other Southeast Asian introduction of the North American variety
countries are the same as those in the Lemhi by the Halsema scheme. With a particu-
Philippines, many varieties being developed are lar need not being met in timely fashion, the
suitable to specific Philippine conditions. The private sector appealed to and got permission
breeding program uses material from numerous from the quarantine division of BPI to import
sources. Its objectives are bacterial wilt resis- germplasm for a short-run screening program.
tancc, heat tolerance for lowland varieties and This is an example of the overriding importance
thrips resistance. CIP-Region VII routinely of quality in selection. McDonalds hired a
shares material with the IPB program. 	 consultant to perform some limited screening in 

the Philippines using a selected list of processing
varieties with quality and appearance constraintsThe BPI Program on length, color, and dry matter. Although the 
variety is susceptible to late blight, McDonaldsThe BPI varietal screening and germplasm continues to use it, and require that it be grown,

maintenance program was included in the over- at least in a limited amount. 
all BPI program from the beginning of the RP-
German project. The progrim has had variety
trials every year. Currently trials in two Roles and Relations Among Breeding
locations on the Baguio-Bontoc road are being Prograns 
replicated four times. The program has more 
than one hundred accessions in its collection - As illustrated in Figure 5, the Philippine
fifty are maintained in-vitro and others arc breeding programs are essentially separate 
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parallel institutions with very similar objectives, 
Not shown in the figure but still an influential 
factor, are the connections with international 
programs and commercial channels as sources 
of germplasm and technical assistance. All the 
Philippine programs are in frequent contact with 
this international system. Differences are in the 
material in active use and in some of the early 
screening criteria. The programs share some 
facilities but are essentially independent from 
each other. The varieties in production and 
objectives of the breeding program appear to 
reflect the farmer and market needs. With the 
processors forming the largest single demand 
source, there is a heavy emphasis on processing 
varieties because farmers seek extra .-:ofits from 
varieties that produce a larger proportion of the 
semi-oblong extra large tubers, 

A relevant question pertains to the con-
tinued role of the BPI screening program. The 
premise for starting the screening activities was 
the lack of organized breeding in the country. 
That situation no longer exists. There are sev-
eral arguments in favor of continuing the BPI 
program. One argument is that the screening 
program has already been the source of some 
outstanding varieties tested by the NCT. 
Another positive factor is the close contact BPI 
has with farmers, especially with on-farm ex
perimental plots as a source of feedback re-
garding preferred varieties. Contacts between 
farmers and the breeding programs are less 
frequent. 

By engaging in its own screening efforts, 
BPI maintains a certain independence from the 
breeders and thus is available as a, alternative 
source of opinion on the selection of germplasm.An unwritten policy of the Philippine Seed 

An uwritenpoliyo th Phiippne eed 
Board is to have two tons of basic seed available 
before releasing a scedboard approved variety. 
This policy is aimed at sati.'fying the demand 
created by the publicity surr .nding any release.However the policy of the BPI seed poduction
Howermi teoliynof mthey viete puction 
program is to not multiply varieties until they 
are approved by the Seed Board. The quandaryoIn
of the breeding program, therefore, is to 
determine how much of its resources to devoteto seed production.

An issue raised above concerns the role of 
th BPI sed programas a service ager.y, 
illustrated b its release of seed to other 
illstrtdbitutions. r eses seed toithce 
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and rapid propagation capabilities and a staff 
and facility to produce pre-basic and basic seed 
material. Arguments can made in favor of con
solidating the germplasm maintenance and re
search seed production requirements of all the 
breeding/screening programs under the supervi
sion and responsibility of BPI. IPB estimates 
that nearly one half of its budget is spent in 
these logistical activities and not in the actual 
breeding (Rasco, personal communication). 

Certain economies of scale could be real
ized by the consolidat;on of BPI and IPB pro
duction activities. Costs of such coordination, 
however, appear formidable. One such problem 
is the need for organized on-going planning in 
order to get production requests from the 
breeding program to BPI in time for BPI to 
meet these requests. This would greatly 
increase the level and frequency of communica
tion between the agencies. Also important is the 
perception of Bt'I's reliability in providing 
sufficient quantities of seed in a timely manner. 
Given the concerns of the breeding programs 
surrounding the production of newly released 
varieties, it appears likely that there would be 
similar concern about the routine production of 
program material. 

Varieties and Farmer Preferences 

Since the initiation of the PPP, farmers have had 
a large numbei of varieties from which to 
choose. The varieties have become available to 
farmers through imports, official releases and 
unofficial escaps from farmer field testin 

drom he fe spang.ghreeicialescpeThree studies completed during the life span of 
the RP-German program illustrate the range of 
varietieste aP- er anrogand ilaterelative roavailable theirr thepopularity 
(Table 12). Methods used for sample selection 
and data collection differ, b- there is enough 

similarityto make a valid comparison. The com
parison shows some significant shifts in popular 
varieties. 

In 1977-78 four varieties used in roughly1977-78efour varietiestusedfineroughly
balanced proportions accounted for nearly all 
reported varieties used. The popularity of the
rptevaIete sd h ouaiyo h"Mexicn" varieties Conchita and Greta reflected 
their good adaptation to local conditions. Red 
Pontiac was imported the year before by tne RP-
German Program and its popularity possibly 
reflected that fact. In 1980 after three years of 
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RP-German program operation, the most availability as a problem, the fact that Granola is 
popular varieties grown remained the Mexican widely grown only a few years after its 
clones Greta and Conchila, which were found in introduction is evidence that the informal seed 
over half the fields surveyed by Potts, et al. system functions fairly efficiently in the low 
(1983a). Five years later these varieties volume dissemination of new varieties. Second, 
accounted for less than a third of that amount. the informal seed system does not function well 
Cosima, a variety promoted by the RP-German in supplying the quantities of desired seed. Due
 
Program from the earliest days to the present to the importance of yield and resistance charac
(see Table 8), was already well-established in tcristics, there apparently is a very large market
 
1977-78 and had risen in importance in 1985. for seed from organized seed programs. What is
 
Fina and Isola, have traditionally filled special not indicated in the Francisco data is the
 
ecological and consumer niches and after an regional distribution of varieties. As noted by

initial decline have since remained in stable use. Potts et al. (1983a) there are distinct distribution
 
The most remarkable change between the patterns by variety. The low rate of concern
 
periods has been the popularity of Granola, a with storage may imply that the storage

German variety first introduced to th," technologies introduced in the late 19 70's have
 
Philippines in selection trials of the RP-;erni... solved pressing problems, or else that no storage
 
Seed Program in 1982 and officially released in differences among available varieties are
 
1984. Granola is popular because it produces it perceived. The low concern for economic
 
high ratio of extra large grade tubers which earn factors shows a recognition that the market
 
a premium in the market. Even before official offers little differential in price among different
 
release the variety was being disseminated varieties.
 
rapidly in the informal seed system.
 

Table 13. 	 Reasons given for choice of variety hy
Table 12. 	 Percentage distrihution of potato vari- potalto farmers. Ilenguet and Mountain
 

eties found in three surveys. 1977-78, Province, Philippines 1985-86
 
1980 & 1985 1, lknguet and Mountain Reasons Number
Province, Philippines
 

- Readily available 48 261977-t1 1985 ligh yielding 47 25Variety 	 n=213- n 184 n=210 Resistance to pests 

& diseases 31 16Granola 
 -39 
 Good localCosima 	 19 16 2'9 adaptation 	 26 14
Fina 18 4 5 Desire to trRed Pontiac 24 8 5 new varieties 17 9
Isola 9 4 3 Farly maturity 9 5Gjreta 14 Best variety 5 3 

273 153 Good selling price 2 1Conchita 	 42 Cheaper seed tubers I .5Others 	 3 411 Good storability 	 1 .5 

Notes: lotal 	 187
1. 1977-78 study by Olgado etat. 1980 study by Polts ct al.(1983). 

100 

1Q85 preliminary results from Francisco It)RC-PCARRD survey. Source: Franciso IDRC-PCARRD survey preliminary
2. Number for Polts e! al. count regardless of farmer num-is field rcsults.
her, for others it is thepositive farmer response (n grownvarieties 
by 150 (Francisco) and 123 farmers tOlcado). Note: responses from 150 farmers.1.Number gives total 

3. 	 Sonmefarmers group these tso varieties under the single name 
Mexican and have tw-enlisted asthat in Francisco and Olgado. 

Farmer respondents in the Francisco sir
vey were askcd to give reasons for choosing the 
varieties they planted (Table 13). Significantly 
the reason given most often was one of avail
ability and not of variety performance. 

The data indicate several points. First, 
despite the fac; that fatrmers view seed 
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4. Initial Seed Multiplication
 

Assuming the supply of adequate varieties is 
assured via breeding and screening, the next 
stage in the process of seed production is initial 
multiplication. There are three distinct phases 
in this step: maintenance of selected varieties, 
production of pre-basic seed from the varieties 
in maintenance, and production of basic sced. 
During initial multiplication stage the role of the 
breeder is variable, ranging from complete con-
trol of ihese threc phases to participation in just 
a single phase as a part of a specialized agency. 
In the Philippines, the structure tends toward 
the latter, with the BPI seed production facility 
providing all three services, 

Plant breeders tend to have special aspira-
tions for varieties released by their programs 
and may fccl ',hat others do not appreciate the 
qualities of these particular varieties and do not 
assign high enough priority to them. Since IPB 
and BPI are separate agencies with facilities in 
different locations, coordination of their activi-
ties through the PPP should be a special 
concern. This coordination should provide 
formal communication and feedback rather than 
relying on informal contacts through personal 
relationships. 

Maintenance of germplasm in the BPI pro-
gram is done by the rapid multiplication unit and 
appears to be a smoothly functioning part of the 
program. The in-vitro maintenance provides 
mother plant material for the rapid multiplica-
tion techniques used for pre-basic seed produc-
tion. The rapid multiplication schemes of BPI 
and others arc discussed in the following section. 

Rapid Multiplication 

There are currently four rapid multiplication 
technique (RMT) schemes operating in Benguet 
area and a fifth in Mindanao. The four schemes 
in Benguct include that of the BPI seed pro-

gram, a collaborative SAPPRAD-BPI Project, a 
Root Crops Center project and the Halsema 
Inc. seed farm. The Mindanao scheme is thatt 
of BIBAK in Malaybalay, Buki'lnon. 

The BPI Program 

The largest and most complex RMT work is at 
BPI. A major component of the seed produc
tion program has been developed in accordance 
with the RP-German Project objectives. RMT 
work at BPI was developed with training assis
tance from CIP and technical assistance from 
German counterparts, and represents a major 
effort of the project. The establishment of facil
ities and training was completed as initially 
planned. A small tissue culiure laboratory with 
a laminar flow cabinet and lighted shelves has 
provided in-vitro capability since 1983 
(Joerdens-Roettger, 1985). RMT work at BPI is 
based on research, production and extension. 

The RMT research program has primarily 
consisted of verification-type activities to assess 
local performance of varieties in numerous con
ditions. Projects to determine optimal planting 
medium, the number of shoots produced from 
mother plants, spacing, survival rates, and other 
agronomic practices have all contributed to in
creased levels of technical knowledge and com
petence of RMT in the program (BPI Annual 
Reports, various years). 

RMT section production activities consist 
of two basic parts: production for the seed farm 
in Buguias and filling requests for material from 
agencies such as the NPRCRTC or IPB. Vari
eties are maintained in-vitro, in the greenhouse 
and in the field, with the majority of the holdings 
being in-vitro. In-vitro derived mother plants 
are currently the source of materials for all types 
of RMT production. 

RMT production for the seed farm follows 
a multi-step procedure (Figure 6). First mother 
plants are developed from foundation material 

and cuttings are produced in the Baguio green
house. Being at a lower, warmer altitude, the 
cuttings of certain varieties perform better in 
Baguio than in the cooler Buguias plastic 

houses. In-vitro muhiplication of nodal cuttings, 
top shoot cuttings and multiple stem cutting.s are 
three techniques us( d to maximize production. 
Average survival rates of the cuttings during the 
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rooting process is 92-96%. Survival rate for 
transplanted shoots is 85% in pots, 80% in 
greenhouse beds and 70% in the field (Torio, 
1985). Cuttings are uprooted and transported to 
the Buguias farm where they may either be 
hardened in the plastic houses or planted 
directly in the field. The hardening process 
consists of several days in the Buguias green-
house to diminish transplant shock and increase 
survival rates. Seedlings are then placed in 
reuseable pots and transplanted to the field 
without disturbing the root ball. The field-
planted cuttings are harvested and thc iesulting 
production of pre-basic seed is turned over by 
the RMT staff to the seed farm personnel for 
storage and further multiplication. There are 
also some mother plants in the seed farmgreenhouse. 


Figure 6. 	 Schematic diagram or the BPI seed 

production scheme
 

Mn4b.nP..,,7 

CoM th- to.. 

I. ila.-4 JP 

-T 

- .... toBio~eflPcurred 

kllr~lll|ield
A-M."Uc pl.il:0.li Idiscarded. 
'Pi 


I 
,ba,,]In 


4,,,greenhouse 
Iwhile 

I a,1."
-d 

L to S 	]A - c,.wC, 

7 

C3 

*..I, 

Source: Elaborated for this study.

Note: C1, C2 and C3 refer to certification grades.
 

Currently there are six varieties in RMT 
produrtion: Granola, Cosima, Monza, Berolina, 
Montafiosa, and Dalisay. A brief history of 
RMT work shows rapid increase in volume of 
cuttings using several techniques (Table 14). At 
the beginning of RMT production work in 1981, 
Greta and Conchita were produced from tuber
derived mother plants. That work continued in 
1982. In 	 1983, due to clean-up problems with 
Conchita (see Section 3), production shifted to 
new varieties including Granola, Cosima, Red 
Pontiac, and Monza. The first two (Gri;Aola and 
Coima) r.... d..fiC. ' .,.iipiy diing short 
day conditions. 

Table 14. 	 RMT material produced in the Baguin
laboratory and greenhouse 

In-vivo 
Year In-vitro Topshoot Multiplestem Total
 

1983 	 17,0) - 9,949 26,949
1984 173,300 34,77() 12,270 220,220195 	 825q5 227,052 32,294 341,891 
1986 32,151 1(4.S93 26.3.6 163,000 
Source: RNfI"section records, RP-Gcrman Seed Program. 

In late 1983 a serious virus infection oc
in the BPI greenhouse and a large quan

tity of the cuttings, especially Granola, had to be 
The RMT lab was also established in 

1983, giving the project the capability of 
handling in-vitro material. 

1983-84 the mother plants were replaced
 
with in-vitro derived material and the lab and
 

became the centers of production
 
relatively less work was being done in
 

Buguias. In late 1985, a nursery for rapid multi
plication was established at the Buguias seed 
farm for propagation of cuttings to be used on 
site. The years 1983-84 saw full production and 
introduction of several new cultivars. However, 
by late 1985, :,acterial wilt was found in the 
greenhouse, with the incidence peaking in 
March-April 1986 due to bacterial wilt-infected 
materials and improper sterilization. This 
infection caused a major disruption in materialflow, as all plant material and media had to be 
removed 	 from both the Baguio and Buguiashouses. In early 1987 he infection was
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completely wiped out, and production was no The BPI-SAPPRAD Program 
longer affected by it. 

These two contamination problems have A second RMT-based seed scheme is the BPI
had disruptive effects on the smooth flow of SAPPRAD project. This scheme has many sim
materials through the seed production program. ilarities to the BPI extension scheme but has 
Given the difficulties in enforcing sanitation different objectives. The program started in 
regulations in the greenhouse, it appears in- 1985 with a special assignment MAF municipal
evitablc that there will be future infection and agricultural ofli.:cr providing field supervision.
corresponding disruption in material flows. Its objectives are to supply basic tubers for the 
Major efforts must be made to educate green- lowland farmers. Planting materials are dis
house staff and visitors about the need for strict tributed from the SAPPRAD greenhouse on the 
sanitary controls on personnel and materials. Baguio station to cooperators both for direct 

The extension work of the RMT section in- planting and for mother plant development.
volvcs assisting the establishment of farm-based Seven cooperators with a single nursery have 
nurseries in seed deficit areas. The cost increased to 16 cooperators with three nurseries. 
advantages of producing a seed potato crop The goal is 50 cooperators and 10 nurseries. To 
using stern cuttings are considerable, and result date, the largest plot planted with cuttings was 
in the ability of the farmer to accept much lower 2NX) m , using 4-5,XX) cuttings and producing
prices for his production and still earn a profit. approximately eight tubers per cutting-enough
(see Appendix Table AO for details of a cost pre-basic seed to plant half a hectare. The 
schedule which compares the cost of production SAPPRAD Baguio greenhouse will serve as a 
using rooted cuttings or seed tubers). Currently supply of mother plants. 
there are nine farmer cooperators, mostly 
women, who receive in-vitro derived mother 
plants and training and technical backstopping The NPRCRTC Program 
frorn Baguio. A nursery typically consists of a 
screcnhotise with plant beds where the farmer The oldest RMT scheme is at the NPRCRTC. 
maintains mother plants, makes the cuttings and There, RMT work began in 1979, but ceased 
establishes the cutting. arc the ofrooted Farmers with division labor between the 
taught sanitary techniques, how to use a rooting NPRCRTC and BPI for table potato and seed 
hormone dip, and how to take stem and top potato research respecively. Work was 
shoot cuttings. There have been problems in reinitiatcd in 1983 with RMT trials and studies 
maintaining consistent performance from on the cost of producing cuttings and the
 
mother plants and in management of the profitability of production using cuttings (Gayao

cuttings both in the greenhouse and in the field. ct al. 1986a). Encouraged by research results,

The intent of the scheme is to develop an an agri-business type project was initiated. With
 
alternative plant material flow to these 
areas as a capital fund endowment, business people
the farm-based nurseries expand beyond provi- established a fairly large-scale cuttings
sion of the farmer's own seed needs to provision production farm which sold cuttings to all 
of material to paying customers. The first interested farmers (NPIICRTC, 1986). This 
activities of this kind started in 1984 in Atok project coincides with the introduction of 
where many farms are infected with cyt- Montafiosa and Dalisay, and was designed to 
nematodes. Nematode-resistant varieties like speed their dissemination. In the interim period
Monza and Granola are used. Starting in 1987, of the corporate start-up, the NPRCRTC is 
an experienced local nursery operator has The cost of stemproducing cuttings. rooted 
cooperated jointly with BPI-CIP in RMT cutting" is calculated at P20.08 each, which, when 
activities. She has been selling rooted cuttings applied to the material needed per hectare, 
to her neighbors for five years. The target of the reduces planting material costs 75% as 
scheme is to obtain the cooperation of 15 compared tothe cost oftubcrs. 
nurseries. 
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The HalsemaInc. Progran 

Halsema Inc. has established RMT facilities on 
a farm near Baguio. The motivation for estab-
lishing the greenhouse arises from the restric-
tions on acceptable varieties piaced on Halsema 
by McDonalds and the economics of producing 
seedlings versus importing seed tubers, 
McDonalds rcquires a whitc-fleshcd potato for 
its french fries. A consultant paid by 
McDonalds conducted screening trials in the 
Philippines and selected the North American 
variety Lcmhi as suitable. Lcmhi is adapted to 
Philippine conditions but is susceptible to late 
blight. Obtaining special permission to import a 
limited amount of seed during the perioid of 
import restrictions, -lalsema initiated produc-
lion of Ixin hi in I984. Halscma is thus the only 
source of Lcmhi seed The greenhousc is man-
aged by a former BPI employee from the RMT 
section who has established a rapid multiplica-
tion scheme, using field-planted rooted stem 
cuttings for luhcrlet production. Because the 
farm is locatled on the hotter slopes be low 
Baguio, temperature and disease problems 
restrict production to the cooler seasons of the 
year. Ilalserna is actively searching for a more 
suitable seed farm location at a higher elevation. 

The BBAK Program 

The BIBAK Growers Association, a coopcra-
tive, is made up of a group of migrants from the 
mountain provinces of northern Luzon whose 
members farm small plots of newly opened 
areas oi the slopes of Mt. Kilanglad in 
Mindanao. In coopcration with CltP and BII in 
Mindanao, the group invested in two screen
houses and had a co-op member trained in rapid 

multiplication techniques. Witi technical
 
backstopping from CIP-BPI, the co-op has tried 

using rooted stein cuttings and true potato secd 
(TIS) seedlings. Neither type of planting 
material was successful --the stem cuttings were 
difficult to manage due to water and labor 
constraints, and the TPS seedlings were 'ot 
stable second gcneralion producers (Fernandez 
ct al., 19)8. The group is now switching its 
greenhouse over to luberlet production from 
stern cuttings produced from in-vitro derived 
mother plants. Bacterial wilt infection is the 

most serious constraint to production in 
Bukidnon and the objective is to get clean fields 
and clean material in order to avoid the costly 
process of continually opening new areas. 

It is apparent that there is widespread 
production-level activity using RMT in the 
Philippines. Though the official mandate is 
research, the RM'T facility at IPB can also 
perform production-level work to supply in
vitro material to various non-Luzon production 
schemes (Zamora, 1985). In addition to the 
centrally managed schemes, the three extension
type activities of farmer-based RMT work pro
vide an excellent opportunity to ascertain the 
adaptability of RMT to local farm conditions. 
This process deserves close monitoring for the 
rapid identification of physical or socioeconomic 
constraints. The diffusion of RMT to farmer 
level production represents a significant 
departure from the earlier model of centralized 
government -managed production of pre-basic 
seed, and extends more technology options to 
farmers. 

(n-farm evaluation trials of RMT in 
BcInguct showed that farmers had difficulty in 
establishing and maintaining nurseries. Time 
and labor constraints were cited as major 
limiting factors (('aringal and Vander Zaag, 
1986). In northern Luzon increased labor hours 
in a nursery for seedling production coincided 
with land preparation activitics, and created a 
significant labor constraint. (Given the option,
 
many farmers would rather buy the material
 
than produce ii. Ii is also apparent that
 
considerable training is necessary to learn RMT 
production. Fxtcnsive technical education and 
extension contact is, therefore, necessary. 

l"thPotatoSeed 

The use of TPS as a source of farm-level 
planting material is being actively explored in 
the Visayas and Mindanao, two areas cut off 
from easily accessible seed sources in Luzon. In 
Negros the level of use is strictly experimental 
and consists of growing TPS into potted 
seedlings for direct iransplanting to the field. 
CIP-13B1' farm trials have shown promising re
suits, but with familiar complaints from farmers 
about labor shortages in the extra nursery 
activitics (Susana and Vander Zaag, 198). 
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In Mindanao TPS research and applica- The importance of the rapid development
tions are further advanced (Fernandez et al., of the seed farm has been stressed in most 
1986). The BIBAK cooperative has committed planning and evaluation documents (BPI, 1977; 
capital to establishing a screenhouse nursery and Zeddies and Weiler, 1979; MAF, 1977; 
has a trained technician. Unfortunately, the Warmbier and Weiler, 1982). The development 
varieties adapted to the area have not proved to and performance of the seed farm has been a 
be stable parents of seed. After experiencing continual source of concern. In a 1979 
unsatisfactory field results from second evaluation report, the status of the seed farm 
gencration tubers, the co-op is considering a was described as "... the most delayed activity" of 
switch to tubcrlet production fvom stcm cuttings, the project (Zeddies and Weiler, 1979). 

The seedfarm was located in Calagan, 
Buguias, Benguct, in order to have a sufficient

Basic Seed Production 	 altitude (2,0(A) m) and isolation for health 
conditions for basic seed production, and, in 

By definition, the rapid multiplication schemes 	 addition, proximity to the centers of production.
Isolation was soon lost as casual observationdiscussed above have a basic seed production 

step. Basic seed is produced from the tubers might have predicted. The Philippines has a 
(prc-basic seed) produced by tle rooted long history of pioneers moving into newlyaccessible areascutting~s. There are two distinct models. Except	 (Potts, 1983), and an equally
cuting.TB1shre ri sinc t 

in the BPI scheme, all the pre-basic material is 


arto d mel long history of a lack of will or ability to evict 
sqatrfom eticdorptced ra.distributed directly to farmers for either direct squatters from restricted or proteced areas. 

control by the farmers or for contract farming N he peree f th s fr 
under varying degrees of supervision. The squatters 
BI BAK cooperative distributes material directly isolation. A trip to the farm entails a five to sixof hours drive from Baguio, where most (of the 
to its members and leaves the disposal of that hncs at f i arm have hos and 
material to tile individual members. The tehiasafatil 'rn avho sadatiera tiptip toth ndiiiamembers.BiThe families. During the rainy season the road is 
fARr-based nure schemfRs fo silar frequently closed due to !and slides. The remote 
SAPRA, and the NPRCRTC follow similarit beyond electrical 
patterns. These schemes rely on farmer-to

services. A generator supplies electricity forfarmer ovementosetiseveral hours each evening.distribution. Halscma Inc. uses a systemcontactfarcrs of svhro u e e n.o mhipy tc pr-baic ccdHigher altitude means that water must be 
contract ariers tomultiply the pre-basic seed lifted a long distance to assure supply. In 1987, 
and supervise,; the managcmcntrl the 	 several after unsuccessful(f crop years an attempt to 
relatively closely. 1lalsema controls all the drill for water, a functioning well which suppliesproduction of these contract growers. In the 	 ptablewater for the staff was established at the 
13P1 schenie, basic seed production is centralized seed farm. Because (if the difficult nosedfr.Bcus ftedficl locationoainnat the Buguias seed farm and is under the technical or Field staff live permancntly at the
 
control of' BPI~technicians, farm. Instead they choose to travel at regular
 

intervals between Baguio and the farm. 

Basic Seed Productionin the BuguitL The road into the seedfarm was opened in 
Seed Fann 1981, and construction of the facilities and 

clearing of the fields began that same year. 

The Buguias seed farrn accupics a central link in Stein cuttings from Conchita produced in 
the sequence of seed production. The only Baguio were planted in that first season. In 1982 
substitute for its activities is importation. It more Conchita cuttings were planted, along with 

f tle greenhouses a1.2 ha of (;reta and (onchita tubers. Productionreceiptive out rof' sof andcbs the 1982 plantings was only 14 tons because ofit up to the volume (if basic seed sufficient for drut.remalheubspriucdfo 

delivery to the network in charge of producing drought. Presumably, the tubers produced from 
certified seed. T he role of thie sedfarm in thuis the cuttings retained a basic seed rating, and 

were planted the next season or cke loaned tofarmer cooperators. Ilowever no records were 
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found indicating the disposition of the 
production. 

In 1983 there was more construction. An 
irrigation system was installed, a boundary fence 
completed and several buildings (including 
storage) were constructed. Installation of a 
water systcm was begun. There is no record of 
1983 wet scason production. In the 1983 dry 
season (Octobcr-December) a total of 2.45 ha 
was planted with Conchita which was being 
bulked up. Partial harvest figures showed a 
yield of 11.4 t/ha. 

In 1984 there was considerable political 
instability in the region. Production reports 
mention an area of 1,5(X) m 2 planted to cuttings. 
There is no record of tuber production in 1984. 

In 1985 recorded production activities cx-
pandcd considerably. Five varieties of pro-lasic 
seed -- (;ranola, (Cosima, Sangema, Monza, and 
Red Pontiac -- were produced from rooted 
cuttings and tuber planting: a total of .6 hitwas 
devoted to !hat production. Certified seed 
production wits also in progress with 1.3 ha of 
Granola planted. Two scrious typhoons pro-
duced adverse effects on production in the wet 
season. In the (Iry season, 1.75 ha of (Granola 
seedlings were planted. Nearly one hectare of 
pre-basic seed was plantcd with cuttings and 
tubers. More complete seed farm records were 
kept starting in the 
(Table 15). 

Table 15. Seed pruductim and
iuguts seed rarm. 
Am oiiw, 

Y nd pane pfn,,-

1983 cropping season 

Invent("r rerx)r( seed poftsool 

-- I n.,,. 

k,, (k, g) F',,X) (k,,kg) , 

Ie.t fn *: 4 j.i(4 ,.C,) ,.0?) ,'irt 
(irn:1, I t. 2 7v 1 W..
Stl,,,,ai 20 S.1 l,1 .l 22'4 

, 

,,. 

I'm 0?4.IJA04 

Sub i al 2Q 7.4 Mj I,.'.NI .500 1.W 1.4-40 471 5 M., 

2r,,l45 24 ( ) ,.Sio 2.49 -. 
I , I r 2 -l n to,) r-

d..O furi..I 


Production at the seed farm is possible on 
a year round basis except during July-
September. The main production season starts 
with plantings from February to March, with 
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harvest in June and July. As these are wet 
months, late bl;glt is a problem, due to high 
humidity and fewer bright sunshine hours. 
During harvest, frequent heavy rains delay the 
work. Curing is possible in the racks in the 
diffused light store house. For st.-m cuttings, the 
heavy rains pose a threat of wash-out. Wet 
season production may be replanted or loaned 
during the dry season. Depending on the 
varieties and dormancy period the tubers may be 
stored until the following February. 

In the second season (October-November) 
the principal concern is damai,., from frost 
during the night. October pL.ating is not 
affected by frosts. The driest months are 
January and February during which insufficient 
irrigation water may be a problem. 

lr several rc:isons, production at the seed 
farm has seldom reached expectations. There 
have been several disasters in the form of 
typhoons, droughts, frost and other meteoro
logical problems. Management problems result 
from the remoteness and hardship associated 
with staying at the farm. Thcre are numerous 
reasons for staff to delay a departure from 
Baguio and to hasten a departure from Buguias. 
A result is that crops in the Field sometimes do 
not get needed attention at the proper time. 

Communication among station and seed 
farm staff is a source of concern. An example is 
the conflicting opinion as to when the RMT staff 
relinquishes responsibility of the cuttings 
production and when the farm production staff 
takes over. The resulting confusion has caused 
loss of some pre-basic seed.
 

Finally, there are problems of coordination. 
W ith divided policy guidelines and changing staff 
positions, systematic record keeping has been

ially non-existe nt. Lack of record keeping 
t no- st.nt. allows individuals to avoid responsibility, 

cspccially when it is not clear who should be 
I ,rarn i 0 " "W110 responsible." , . 2.9, ",41 2.it Lack of records also has implica

tions for planning. W hen there is no history of 

past performance or activities then planning 
relies on memory or impressionistic judgement.

In the complicated work of planting, treat

ment, harvest, storage, and rcuse of different va
rieties of potatocs on numerous, scattered fields 
in order to produce a timely supply of the final
product, planning and monitoring become activ
itics of paramount importance. These activities 
appeir to be done (n an ad low basis at the seed 
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farm. The result is production either too late to 
use, or production which because it is too early 
results in physiologically old tubers. Skipping 
applications of water or chemicals, or under 
applying them also result from poor planning. 

In summary, the seed farm has suffered 
from a long series of mishaps and delays. Con
struction of facilities was difficult and slow. Staff 
were attempting new techniques in an un
comfortable environment. Added to that were 
the complications of natural disasters and 
political disturbances. 

The remedies are obvious and many are al
ready being implemented !'he improved 
Baguio-Bontoc road will reduce remoteness by 
shortening the drive by two to three hours. The 
provision of potable water has removed some of 
the hardships of staying at the farm. 
Management changes at the termination of 
official GTZ involvement have reportedly led to 
changes in management at the seed farm. The 
new manager is reported to have clearly 
delineated goals, purposes, outputs and activities 
expected of staff, and has established a new 
system of activities, monitoring, and evaluation. 
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Once BPI has produced the basic seed there are 
several possibilities for its use. One method of 
hanJling (,ribution is to sell or turn over small 
quantities of seed to large numbers of farmers 
and then rely on farmer-to-farmer movement of 
seed to achieve widespread use. This low cost 
method of distribution relies on farmers' existing 
seed distribution flows and their ability to 
understand the her.efits of using the basic seed. 
For this approach to be effectivc, detailed 
knowledge of informal seed flows for the 
location of the best distribution points in the 
system is needed. This system relies on 
unsupervised and thus, in the formal sense, 
uncertificd production of improved seed. 

A second possibility for distribution is to 
produce certified seed on government farms. 
This alternative is impractical for I31Pibecause it 
has no large areas of land available for such 
production, nor the budget to do sotion 

A third, intermediate option is to supply 
the basic seed to those selected seed growers or 
seed enterprises which multiply fnd market 
under some supervision and are covered by 
certification procedures. This final model of 
multiplying basic material into certified seedd 
Potatoes is based on "... a process which 
developed over decades in central Europe and... 
led to good results (t)hcrc." (BPI, 1977). With 
the preferences of the RP-(;crman program for 
a system model so clearly stated, the facilities 
and procedures for producing certified seed 

have become a central part of program 

developmentties 


Certified Seed Production inBPI 

The certified seed production process involves 
two distinct parts --'he actual multiplication of 
the basic seed, and the quality control measures 
designed to guarantee the output. The RP-
German project established cerlification procc-
durcs and facilities available for use by anyone, 
Up until tlie present, there has been only limited 
non-13PI use of the soil and crop testing 

facilities. Other programs are not using the 
certification process but are producing de facto 
certified seed as a means of protecting their 
investments in seed productior. There is 
significant variation in the multiplication 
schemes of the various seed programs. This 
section will examine the system of organizing the 
farmer multipliers and the quality control 
measures employed by the BPI system. Other 
organized programs will be discussed in the next 
section. 

Seed Grower Associations 

The BPI model for certified seed production 

uses seed producer groups to handle the multi
plication and marketing of seed. Implementa

of this model has passed through various 
stages as the program has developed. In thefirst phase, contract growers were usedl as SGA's 

were formed. The second phase consisted of 
development of the GA's through a systemr oflotnhe The Fi a s ieedfil sphase is te of 
sced loans. The final phase u ctio llot 

producion by SGA's 
while BPI specializes in basic seed production 
and testing (Schultz et al., 177). 

To facilitate this plan farmer groups need 
to be formed or, as stated in one planning 
document, farmer groups must bc "convinced"to
 
idea cooperatives (Schultz et ad., 1977). The 
ida of "convincing" farmers to form coopera

highlights one of the basic difficulties ofrural development projects, and betrays an ori
entation to design and implement projects called
"top-down" or "paternalistic." This top-down 
approach attempts to do social engineering by 
creating rural organizations based on 
recommendations of a planning group which 'as 
developed a project with a timetable for imple
mcntation. Typical timetables include steps that 
are dependent on Ihc successful completion of 
activilics by the rural organizations (Moris, cited 
in Blase, 1986). 
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In this approach it is expected that the rel-
atively passive recipients of assistance will be 
transformed, over time, into active and 
responsible citizens and hence will dcvelep a 
favorable ,icw of the changes intended by a 
pioject. A modtel opposite to "paternalism" is 
"populism." In this model the assumption is that 
rural people can change their lives 
autonomously. This neglects the presence of 
entrenched local interests that can dominate 
rural organizations at the community level 
(Uphoff and Esman cited in Blase, 1986). The 
difficulty is to find a balance between centralized 
versus local decision making. Uphoff and 
Esman conclude that leadership is considered 
the most critical variable for establishing and 
maintaining local organizations. Good leaders 
help protect the organization from political 
conflict, especially in the distribution of assets 
and income. 

BPI created rural organizations with the 
intention that they would assume major respon-
sibilhty in the smooth functioning of a scd certi-
fication system which relies on public perception 
of the benefits of the system and voluntary con-
pliance with its regulations. For that to happen 
the S(iA's need to pass what literature on rural 
development refers to as "tests of institutional-
ity." These tests involve a process that occurs 
over time. One of the tests is the ability of the 
organization to survive and grow. Another lest 
of institutionality is whether the organization is 
viewed by the people around it as having an in-

trinsic value. Intrinsic value is judged by several 

criteria, among which are autonomy and in-

fluence. Autonomy refers to the ability of the 

SGA to control its destiny and thus establish its 
own rules and procedures. Influence relates to 
the ability of the S(;A to acquire and use re-
sources and protect itself from encroachment, 
Another test is whether the organization re-
ceives support from other organizations. A final 
test of institutionalization is whether its innova-
live norms are accepted by others around it, an-
other indication of how others value the organi-
zation. Organizations which possess or induce 
these characteristics are said to bc institutional-
ized into the environment (Blase, 19 6). The 
ability of the SGA's to qualify for this status is 
doubtful, as will le seen in the next section. 
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Descriptionand History 

An initial step in certified seed production was 
the organization of seed production areas. The 
original temporary scheme 'as to create a 
north-to-south, high-to-low seed flow by sup
plying registered seed to farmers in Buguias who 
in turn supplied Certified I seed to growers in 
Atok who also in turn supplied Certified 2 or 3 
to growers in La Trinidad. This was to be done 
on contract basis with selected farmers. All 
participants would be bound by a Seed Certifi
cation Act (MAF, 1977). The next step was to 
organize these farmers into seed grower associ
ations. The seed grower associations were to be 
the rural organizations that applied the Euro
pean certification model as BPI gradually re
moved itself from the multiplication of certified 
seed. 

Organizing farmers into SGA's is not 
specifically discussed in initial planning docu
ments (BPI, 1977), but seed marketing coopera
tives are mentioned. In later documents (BPI, 
1979) seed grower associations are expressly 
called for. Within a few years SGA's were 
formed and registered with the proper govern
ment agencies. Several cooperative members 
selected by BPI staff received training in coop
crative management both in the Philippines and 
abroad. Original documents called for a full time 
marketing specialist to provide technical and 
economic advice to the SGA's (BPLI 1979). The 
position was never filled. 

Four SGA's have been organized. At
tempts to stimulate farmers' interest in 
organizing were based on the use of seed
 
multiplication contracts coupled with technical
 
advice and free seed loans. The formula worked
 
and cooperatives were rapidly formed and 
officially recognized with minimal delay. 

The SGA's are legal entities, recognized by 
the Philippine government as cooperatives and 
thus entitled to receive assistance from the Bu
reau of Cooperatives in the Department of 
Agriculture. As members of a registered coop
erative, the farmers can officially participate in 
government programs. The SGA's have an ex
ecutivc council (the board of governors) and 
elected officers: a president, vice-president and 
secretary treasurer all of whom serve voluntarily. 
One SGA has a salaried manager. The SGA's 
hold regular meetings discuss member's 
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problems and programs of technical interest. As dominated by a few members who live nearly,
exclusively recognized recipient groups of BPI, but there are payments to the SGA for the use 
the stated objectives of the cooperative are to of the store. 
provide services to its members by allocating The BPI seed grant was given on the con
free seed loans, and to disseminate technical dition that cooperatives administer and manage
advice to improve the profitability of seed the grant so that members receiving a loan of
production for its members. Two of the SGA's SGA-controlled seed be required to repay the 
own their own seed storages and one has an interest-bearing loan in kind, thus contributing
input supply store. These facilities provide to a growth of seed stocks in the store. BPI 
services to mcnbers and generate capital for the made an initial grant of five tons to be followed 
SGA. BPI staff act as extension contacts and by more at a later date. Neither of the receiving
advisors to the SGA's. These same BPI seed SGA's have been able to increase the size of the
production unit personnel arc the principal loan initial loan. Members of the SGA's receiving 
processors although BPI-Baguio management loans treat them as interest free; thus the size of 
must act on all loan applications, the initial grant has not grown. BPI has with-

In order of south to north, the four SGA's held the remaining portion of the grant pending 
are Atok in Atok Municipality, Natubleng and better performance. This action has created
Abatan in Buguias Municipality (all in Benguet tensions between the SGA's and BPI. 
Province), and Mt. Data in Bauko Municipality, Currently the cohesiveness of all SGA's is
Mountain Province. Mt. Data SGA members from other seed schemes. Other being
have farms on the slopes and crest of Mt. Data, threatened by schemes recruit members on an 
one of the highest and most favorable seed pro- individual basis involving them in non-SGA 
duction areas in the region. activities and reducing their reliance on andThe history of the SGA's is generally one interest in the S(;A's. In Atok, where the seed 
of ineffectiveness and mismanagement. The program has been suspended duc to nematode 
Atok ':(;A is dormant due to the declassification infestation, the NPRCRTC stem-cutting
of the zone as a seed production area because of program, without working through the SGA,
nematode infestation (Mentz and Balaoing, offers planting material to cooperators. BPI
1985). The Natubleng SGA has experienced supports the activities of several individuals who 
shrinking membership due to alleged abuse of have farm-based RMT nurseries and SGA
privilege by its officers. The Abatan SGA was members are attracted since they can no longer
recently reactivated after six years of inactivity receive seed loans. In the other three SGA's 
due to a disinterested president who was not re- there are problems because private schemes and
placed. The Mt. Data SGA is the largest and SAPPRAD offer seed or table potato contracts 
most successful of the SCA's. This is the only to individuals recruited from the SGA's. With
 
SGA which has a small core of influential mem-
 outside contracting the individualistic nature of

bers who appear to think and act cooperatively, relationships is reinforced. 
 There is a suspicion


In an effort to strengthen the marketing that production from BPI seed loans is
 
activities of the SGA's the RP-German program 
 sometimes diverted to these private groups

has promoted the construction of self-help seed which 
 fail to repay BPI or use the material as
 
stores. Two of the SGA's, Natubleng (in 1983) seed.
 
and Mt. Data (in 1)844) constructed 3{) tons dif- In the rural development literature it has

fused light stoics. The SGA supplied the land been netcd that the institutions needed to imple
and labor, (;TZ the capital and BPI a grant of ment a technology often lag behind the devel
15 tons of basic seed. 
 opment of the technology itself (Blase, 1986).

However, the cooperatives have received This lag in development acts as a brake on the 
few bcnefils from the stores. In the Nit. Data benefits of the technology. This appears to be 
SGA the store is essentially a private entity used tie case in tile RP-(;crman program. The im
by a select group of members who live nearby portancc of the S(;A's was clearly recognized,
and use the facility without payment. There is but the methods to induce their initiation,
little store management and storage losses re- growth, and stability were inappropriate.
portedly arc high. The Natubleng store is also Outside pressures such as those from competing 
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seed schemes have also hindered the i,'tu-
tional development of the SGA's. 

An initial inhibiting factor to the develop-
ment of the cooperatives was the top-down 
mandate to express a need they had not yet felt. 
In effect, the SGA's were told they needed to 
organize instead of being allowed to recognize 
the need for organization themselves. This is a 
basic conflict in a project with a timetable plan 
haAng the objective of sustainable impact. On 
one side, the wish is that the project be 
sustainable and for participants to recognize the 
benefits, but on the other side, the timetable 
restricts the ability to wait. The method of 
stimulating formation of cooperatives with the 
lure of interest-free seed loans places individual 
members in competition with each other for 
scarce contracts and loans. Although there was 
rhetoric abont the equitable distribution of 
benefits among cooperative members, in 
practice onl" a small core --usually the officers--
were able to monopolize seed loans or contracts. 

Administration of loans entailed an initial 
contact between individual members of the co-
operative and BPI. BPI officials would then de-
cide who was to receive the loans. Recognizing 
the disruptive effect this policy iad on the 
strength of the SGA's, BPI changed their loan 
policy in 1985. To strengthen the role of the 
SGA, all loan applications must now be made 
through SGA officials instead of through BPI 
officials. SGA officials then decide whoreceive loans. will 

In summary, the SGA's can be character-
Int semSma y,A's an e ch rac er-

ized as a collection of individuals unified by their 
desire to receive a free seed loan. There is little 
perception of other possible benefits. Farmers 
with surplus seed sell to anyone withprefrene gien no specialo felowSGA embrsas 

prteference given to felow SGA members. 

FarmerParticipantProfile 

While discussing the SGA's as a group it is use-
ful to briefly examine the types of farmers who 
participate in the SGA's. Potato farmers in the 
region generally produce on fairly small fieldsand may be involved innumerous other enter-
prises. Soei of the growers are relatively 
wealthy, owning small dry gowds stores, vehicles 

weath, dr vhicessalonig godsstres 
and livestock in addition to their cropping oper
ations. Others may depend entirely on their 
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farming operations. Social interactions being 
v,'hat they are, the wealthier farmers are usually 
more dominant in local social settings and con
sequently are selected for leadership positions in 
the SGA's. 

In a survey compk ted in 1981 Waibel pro
vides some interesting insights into the motiva
tions and intentions of SGA members. 

As a member of an SGA, the farmer is 
eligible for a free seed loan from the program. 
In light of that fact, 91% of the farmers re
sponded that renewing their own seed stock was 
the principal reason for cooperating with the 
program. Only 9% considered the sale of sced 
as the principal reason for cooperation. 

When asked what advantages they per
ceived in growing seed potatoes, consistent with 
the response to the earlier question only 23% of 
farmers listed seed sales. Higher yield and 
possession of their own seed accounted for 73% 
of the sample responses. The Waibel survey 
took place just as the SGA's were being 
organized. The responses indicate farmer moti
vations for participation (obtaining a loan to re
new their personal seed stock) are counter to 
project objectives of establishing cooperatives 
specializing in seed production. 

A Model of Seed Crop Disposal 

A typicalt farmer faces numerous choices in the 
disposal of his potato crop. The choices afarm er who has received a seed !oan faces in

farmer o hs rei a seed in Face 
 in
 
disposing of his crop are illustrated inFigure 7.
 

Recent estimates of production costs for a
 
ar of see pa ixshow purche i
1P51,941 (see Appendix Table A6). The typi

cal farmer needs to borrow money to finance 

this high-cost production. The most common 
arrangement is to secure a loan with a farm in
puts dealer or vegetable trader for fertilizer and 
pesticide purchases. At harvest the loan is 
payable in kind with the financier marketing the 
potatoes, returning to the producer any remain
ing earnings. Approximately 75% of potatoes
entering the market are via agents or financierwholesalers. Often long standing personal 
relationships exist between the farmer and the 
financier-wholesalers. Interest rates are 

typically high -- ranging up to 60% (Waibel, 
1981). 
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Figure 7. A mrtel of potato crop disposal for a BPI seed potato farmer 

Ion 

Sell Repay seed] Gv wy Ke 

Rpy Sprouted Fresh 

production s Consume Seed Wastage 

Farmers arc faced with choices which are four to five percent of production is unusable.
recorded in the boxes of Figure 7. At least 50% Some of that may be consumed or fed to ani
of production is usually required to repay the mals while other portions may rot or are missed
kind of production loan described above. zt harvest. 
Among the currently produced varieties, the Up to this point, the farmer has not yetlarge and extra large grades make up sold any of his crop for cash. Supposing that the
approximately 40% of production, requiring farmer has a large family and thus immediate10% of the seed size potatoes for the financiers, cash requirements, he needs to sell a relatively
Thus half the crop production is destined for a large percentage of the 50% of his remaining
single box. Assuming a multiplication rate of crop after his private loan ik repaid. The10:1, 10% of production is needed to repay the evirice suggesti that this is the most common
seed loan and another 10% would be needed scenario: the information in Table 3 shows 84% 
for the farmer to maintain his seed stocks, of the total crop issold.
leaving 30% of production for optional disposal Storing their product to sell as sprouted
decisions. However most farmers receive loans seed is an investment option that many farmers
of a ton or less and want to save more than just are aware of, but few can or are willing to do so.replacement seed, and thus they doulek cr triple In the language of economics, the harvested 
the amount saved. crop is only an intermediate good to which thePoats et al. (1981) report that potato farm- farmer adds value by temporal and physical
ers do consume some of their production, means. Farmers can transform the tuber into a
though the consumption is highly seasonal sprouted seed tuber by proper storage, andaround harvest time and often consists of small handling and by holding the tubers until planting
or dan aged tubers that would get a minimal season. Farmers clearly recognize the higher
market price. Results from the Francisco (1987) prices they would be paid for sprouted seed 
survey show that home consuription by potato during planting season, but for most farmers 
growers is two to three percent total cash flowof restrictions preclude such an
production. Farmers rarely store for investment. 
consumption. Waibcl (1981) also asked farmers if they

There is obviously a broadly interpreted consider marketing seed potatoes a problem.
scale of what is wastage. The general estimate is Since there was an expectation of marketing 
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assistance from BPI, most farmers did not con-
sider that marketing would be a problem. 
However, as noted above, marketing assistance 
has proved to be one of the weakest components 
of the PPP. Among farmers who felt that 
marketing might be a problem, most cited lack 
of cash, irregular purchases of seed by table 
potato farmer., and the practice of using unmar-
ketable tubers for seed as problematic. 

Because there is insufficient seed it is not 
possible to allocate the quantities needed to 
satisfy the requirements indicated in each of the 
boxes in the diagram; the question is, therefore, 
what gets priority? Given the above scenario, 
repayment to the private financier and sales for 
cash receive top priority. It depends on the 
relative pressures from the two claimants, which 
one is favored over the other. What next? 
Moral obligation to fulfill contracts with the 
government is clearly variable depending on the 
individual and the consequences of not fulfilling 
the obligation. Maintaining the possibility of 
producing aga next season is also important 
but the pressures of restricted cash flow may 
make the money worth more today than having 
or sell;ng seed tomorrow, 

Certification Testing 

The BPI system cf certifying potatoes involves 
field inspection and laboratory testing. The cer

tification field 	 requirements and field and labo-
ratory standards are given in Appendix
Table A n 	 The requirements reflect an 

Tabl A7reuireent anTheTh 	 relec 
adaptation to 	local conditions for altitude and 
planting distance and modified standards of 
disease tolerance adjusted from European andNorth American norms. A farmer requiring 
NorthiArin nos.p n 
 trmer rievisits 
certification of his crop needs three field viit 
during the growing season plus a visit at harvest 
by a BPI inspector. After successful completionof feldapp tesing, per
oxi ate y 20 	tu ers 

of field testing, approximately 200 tubers per 
field are taken for laboratory testing. Results 
are usually returned in 4 to 6 weeks in the formof an official BPI letter to the farmer, 

These procedures are a significant depar-

ture from the originally proposed scheme. In 
the original scheme, field-passed seed was to b 
delivered to stores and storekeepers were to no-
tify seed inspectors when the seed would be 
ready to sell. Inspectors could then assess 

M6 

packing crates and seed. In addition, results of 
lab tests were to be issued and the certific."tes 
seals and labels for seed grade were to be deliv
ered and affixed at this time (Schultz et al., 
1977). Because of production and organiza
tional problems this plan was never put into ac
tion. The seed certification scheme began with 
eight project-trained field inspectors. Field in
spection in local conditions is difficult. In 1986, 
single inspection trips to field check 6.8 ha of 
seed multiplication crops took three people an 
average of one week per trip covering four to 
five fields a day. 

Field inspection is problematic because it is 
labor intensive and because it is difficult to keep 
trained inspectors on the job. The RP-German 
program experienced problems with the 
Department of Agriculture when it without 
consultation pulled the field inspection staff out 
of those jobs in 1983. Since that time no 
replacements 	 have been hired. Instead these 
positions have 	been filled by BPI research staff. 
But while reaching the short run certification 
goals of 30 ha would pose no problems for the 
laboratory it would require extensive staff 
readjustment to adequately carry out the field 
inspections. 

In the BPI laboratory, conditions for test
ing are more amenable. The laboratory is fur
nished with modern equipment and appears to 

be efficiently run. It has employed a variety of 
virus testing methods including latex, micro pre

cipitation and 	 Elisa. Today all virus testing is 
done with Elisa, which was first used in 1981.The laboratory can also test for nematodes. 

staff of the virus labo)ratory perform 
The mart ratimeof the pen 

various tasks. The majority of their time is spentin research and only 40% of their time is spent 
in routine testing work. Testing is done for 
research support in the station, and as part of 
nrc-basic seed production. Certification is 
pr ovided see ution 	 ap rd s andtificatio 
provided free to other institutions and involvesfee for provision of services to other entities thata 
want material tested. The laboratory does virus 
testing on other material in addition to the 
t esting is doe on mot io n t s tpotato. Testing is done on mother plants at 

regular intervals as greenhouse checks on prebasic seed production. 
With a positive check
 p ic se ed ton Witha Te e 
plants arc immediately discarded.the trend in virus Table The16shows recent testing. 
levels of work declined reflecting the diminished 
volume of seed loans. 
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Based on the ability of farmers to produce The farmer considers this additional cost a
certifiable seed, certification standards appear to worthwhile investment when compared with the
be appropriate for local needs. By adjusting the higher yields expected from the program seed.
European/North American norms downward The usual informal "farmer certification" 
the BPI has exhibited pragmatism in what it schemes consists of the farmer interested in 
expects from the certification process. Local buying seed visiting the field in order to see therequirements for seed material are such that ex- vegetative health of the crop and visiting again at 
cessively strict standards would be unrealistic, harvest to get an idea about yield. That process, 

when combined with previous experience in the 
area or with the seed grower, is usually sufficient 
evidence for "farmer ctrtification." Farmers whoTable 16. Post-harvest certification by BPI virus

laboratory, 1981-86 are too far away to go for persona! inspection 
f o.of use the established reputation of the grower as 

No.of plant Peze,claotn s ,mul,,Y e, rfarme r smp le of seed y the net best criteria. If farmers are known to beyalraor shmi,d (Ka) (:2 C3 RewdeC1 producing with BPI seed, that information is 
1981 64 64 32.35 77 16 4 4 sufficient for most seed-buying customers who1982 43 43 20.21 39 31 17 13 do not require the extra qualification of an1983 77 42 25 87 2 17 69 12
19F11 2-5 20.76 24- 32 44 official "C" grade.
1985 16 I6 6.49 79 25
19M 19 17 6.86 82 18 Suggestions by PPP staff on the future di
source: Virus laboratory recordls. rection of the certification testing scheme range
Note%: . All testing done iii March.iuly crop season. 2. All rea 

planted is field inspec'led. 

from one extreme to the other. One position is3. Rejection due to high virus incidence, to disband any certification testing work except 

for BPI needs, essentially pulling BPI out of the 
certified seed production business and concen-

Official Versus Unofficial Seed trating on the production of basic seed. TheOffica Vs other extreme is to get an effective seed laws
Certification passed. The intent of such a law would not be to 

make BPI a monopoly seed producer but toA fundamental question is the value farmers require anyone who wants to produce seed to be
place on certified seed. A basic assumption of a registered seed grower and by order of law 
the certification program is that the "... farmers submit their production for inspection. Given
association will have to buy the crop right out of local conditions in the Philippines, practical
the field and store it until the quality has been enforcement of such a seed law would be 
tested." (BP' 1977). As discussed above this difficult. Enforcement would be especially

reflected an ssumption that marketing assis-
 difficult in the context of the traditional farmer
 
tance would tocforthcoming from 
 another system of seed distribution where lots as small
 
agency in the PPP, and also a basic ignorance of as 30 kg are sold, loaned or given away.

farmer crop dispx)sal practices. With prices
 
guaranteed by BPI, farmers receive a higher

price from the program depending on the grade Analysis of the Volume of BPI Seed
 
their crop receives. In 1987 thf. price was 126.50, Reaching Farmers 
P5.00 and 124.50 per kilo for C, C2 and C3 
respectively. The certification test usually takes The procurements and seed loan repayments
three to four weeks to rompletc. The noted in Table 7 and the information on
complicating factor is that usiallv the farmer production in Table 10 are virtually the only
sells the seed without waiting for the grade, available systematic indicators of seed material
indicating that he does not consider that the injected into the northern Luzon farmer seed 
customer finds official BPI certification an system by the RP-German program. Using this
important factor in the decision which seed to information and applying the crop disposal
buy. To qualify for a seed loan the farmer has to model developed above, further information can 
agree to certification. The ch:rges for be derived about the effectiveness of current 
certification are P100 for field inspections up to policy and methods for multiplying seed of 
1 ha and P500 per seed lot for laboratory testing. 
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certifiable quality. The results are enumerated 
in Table 17. Table 10 shows that seed loans to 
farmers from 1979 to 1985 have resulted in an 
average annual total produ'ction of 327 tons. 
The crop disposal model showed that loan 
repayments and consumption and waste were 
55% of production, leaving 147 tons, which is the 
possible maximum amount of seed left in 
circulation. Deduct the amounts returning to 
BPI control and the seed remaining in the hands 
of farmers emerges. From the perspective of
Lhe farmers' crop decision model, there twoare 

lines in Table 17 which provide cash income to 

the farmer, "BPIt procurements""consumptionei cl and "remainder
sod od 


sold or recirculated."

The analysis shows that from 1979 to 1985 

an average of 112 to 147 tons of seed were cir- .7 
culating as a result of BPI supervised multipli-

cation. The ultimate measures of seed injected 

into the system are the two categories "farmer 

saved as seed" and "remainder..." giving a total of 

33 to 68 tons of seed in farmer control. At rec-

ommended seeding rates this was enough mate
rial to plant an average of 16 to 34 ha per year.
rialto lan anaveageof1 to34 a pr yar. 

Given the cash requirements of farmers the
 
estimates could be in the lower end of the
 
ranes. 


Like all models this one suffers from the 

over-simplification necessary to create it and the 

asumptions necessary to make it function, 

Criticisms of simplification can be directed at 
the concept of a "hypothetical" farmer. As noted 
above, the SGA members most likely to obtain 
loans are its leaders who are some of the 
wealthier individuals in the community. 
Therefore, the average loan recipient may not 
utilize private loan sources to the extent 
assumed. Another loss of simplification may be 
the exclusion of categories from the crop dis-
posal chart. The practice of giving, lending or 
selling very small quantities of seed to neighbors 
is omitted. That this is an important practice is 
shown by the evidence on the rapid diffusion of 
the variety Granola. 

Criticisms of functional assumptions can be 
directed at the percentage allocation assump-
tions among the disposal categories and the data 
used for the calculations. The percentage distri-
bution estimates are based on the research of 
Waibel (1981), Poats et al. (1981), Francisco 
(1987), and personal communication from 
informed observers. The total production from 

seed loans, as reported in Table 10, are believed 
by some observers to be under-reported by the 
farmers as a means of avoiding creditors or 
taxation, nevertheless they are official BPI 
records. 

Table 17. Estimated BPI seed tubers remaining inthe northern Luzon seed system, 1979-85average annual production in metric tons 

Crop disposal 
category 
Total production 

Percent of 
production 

100 

Production 
(tons)' 

327 
Iess: repay private 

production loans& wastage 505 16416 

Remaining seed sizeproduction 147 
Repay DPI loan 16 52 
BPI procurements 8 27 
Farmer saved as seedRemainder (sold to ware 
or recirculated as seed) 

10 
I1 

33 
35 

Total seed in circulation2 112-147 
Total seed in farmer control 33-6 

No: 1.Figures are rounded to whole numbers.remainder which could be disl, 2.Range isdue toe of in non- seed or wed sectors, 

The decision of the RP-German program 
io establish a European-type system of seed 
certification and multiplication rested on an un
stated assumption that Filipino potato farmers 
could accommodate the drastic restructuring of 
cash flow necessary to make the transition from 
being table potato to seed potato growers. 
Though marketing assistance and provision of 
credit was mentioned in planning documents, 
these elements are acknowledged to be the 
weakest parts of both the PPP a.nd the RP-
German seed program. 

The failure of the program to appreciate 
the severity of the constraints faced by farmers 
has resulted in a seed certification model of 
limited effectiveness. Representative of that is 
the current condition of the SGA's. 

Failure to understand and analyze 
pressures on the farmers' crop disposal decisions 
led the program to assumptions about how the 
SGA's would develop a "cooperative spirit."
Encouragement of farmers by extension staff to 
circulate seed among themselves and to set aside 
some portion of their product (thus foregoing 
potential personal income for a future collective 
good) indicates a failure to understand farmers' 
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priorities in crop disposal decisions. Without 
some external influence or method of relieving 
the existing pressures to allocate production, it is 
apparent that the SGA's will continue along 
their present paths. 

There is a growing awareness by the seed 
program management of the constraints which 
limit the effectiveness of the SGA's. Policies to 
limit the size of the cooperative and to make 
SGA Izadership responsible for administering 
loans are steps which demonstrate management 
concern for the successful integration of the 
SGA's into the certification process. 
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6. Other Organized Potato
 
Production Schemes
 

In addition to the BPI seed production program 
there are six other organized seed and/or table 
potato production schemes in the Philippines. 
These are F. Silavan Agri-Products, H-alsema 
Incorporated, Universal Robina Corporation, 
the NPRCRTC, SAPPRAD and the BIBAK 
(;rowers Cooperative. Each of these schemes 
has started since the RP-(German program 
began and while they all have the same 
objectives -- dependable supplies of quality 
planting material -- their methods are quite 
distinct. Major aspects of these schemes arc 
discussed below, 

The Silaain Inc. Scheme 

Silayan Inc. is a manufacturer of food processing 
machinery and also has a french-fry processing 
plant. It is the supplier of ready-made french 
fries to Jollibee, a major Filipino-based ham-
burger franchise chain, 

Silayan entered the seed business in re-
action to the high costs associated with the 
variability in the processing qualities of 
purchased table potatoes and the high cost of 
imported seed material. The objective was t, 
obtain z , gtpendable supply of fewer varieties of 
potatoes that would be more suitable for 
processing. The compaa began organizing 
contract table potato growers in 1984 and seed 
&,rowers shortly there after. The area under 
contract has expanded very rapidly and company 
officials predict rapid future growth as well. 

Silayan operates in close cooperation with 
the BPI program by contracting key BPI per-
sonnel *o assist in the organizing and monitoring 
of contract compliance. The tradilional Silayan 
scheme has been to contract with table potato 
growers for their extra-large grade potatoes at 
guaranteed prices. Most contract growers arc 
cooperators in the S(;A's. Silayan has not been 
supplying seed but has provided loans sufficient 
to cover recommended purchased inputs. The 
contracts specify input and management re-
quirements. The loans are payable at harvest 
with extra large (XL) grade potatoes. Farmers 

sometimes do not have sufficient quantities of 
XL grade anad have to make purchases from 
their neighbors. The contract I farmers agree 
to planting dates ranging from ear"Y February to 
late April, which results in a st'tady supply of 
potatoes from April through December. Con
tracts for seed growers differ only in that the 
company agrees to purchase all their production 
although in some cases, only the XL grades are 
bought. 

The smooth functioning of the Silayan 
system is based on education, strict enforcement 
of contract terms, and close supervision by the 
contractcd BPI personnel. Farmers are 
arranged in producer groups of five to ten with a 
group leader. The leader has the authority to 
check contract compliance and he acts as an 
information dissemination/feedback contact for 
higher management. All farmers are 
interviewed before contracts are signed and 
must show potato growing expertise and the 
capability of obtaining sufficient good quality 
seed. Silayan management has arranged 
Cducationl/motivational trips for its contract 
farmers. An example was an all cost-paid trip to 
Manila to tour the french-fry processing plant 
and a ljarty at the home of one of the executives. 
The trip served the purpose of educating the 
farmers on the need for strict enforcement of 
quality control. It also served to introduce them 
to the company and established a network of 
personal contacts, perhaps thereby giving the 
farmers more reason to honor the terms of their 
contract. 

The Silayan seed scheme is based on peri
odic importation and multiplication. Seed grow
ers are carefully selected for their favorably 
located fields and crop management is carefully 
monitored. By making use of local practice ,nd 
cumulated technical knowledge, Silayan protects 
its investment in expensive imported seed ty 
making its own informal certification. Silayan 
has requested the BPI program to include its 
seed growers in the BPI certification scheme. 
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Imports are planned for every three to four 
years to renew stocks. Yellow fleshed varieties 
are used, taking advantage of the wide 
dit.oibution of Monza, a variety screened and 
introduced by the RP-German seed program. In 
1987 Silayan imported three tons each of Baraka 
and Famosa for seed multiplication. Silayan 
uses rented stores for its storage needs. Due to 
the high cost of imported seed, they are 
considering establishing rapid multiplication 
facilities. 

The HalseniaInc. Scheme 

Halsema Inc. is a contract supplier of processing 
potatoes to McDonalds. As discussed in the 
section on non-BPI RMT schemes, Hlalsema has 
established tuberlct production on its seed farm. 
The tuberlets are then supplied to contract 
growers by a loan with reasonable interest, 
payable in kind in all grades of production. The 
seed farmers also agree to sell all their produce 
to Halsema at a guaranteed price. Halsema 
operates its own seed store near Atok. A similar 
contractual arrangement holds for the comnicr-
cial growers. In a very different loan arrange-
ment to that of Silavan, contract farmers get a 
seed loan but no support for purchasing other 
inptts. The philosophy of this policy is that by 
also investing in the crop and thus sharing he 
risk, the contract growers will manage the crop 
more closely. After deducting for the seed loan, 
all production is purchased at guaranteed prices, 
As in the Silayan scheme planting dates are set 
in the contract :o assure an extended 
dependable supply. Halsema has made use of 
the BPI virus testing laboratory and will 
probably continue to d(- so in the future, 

The Universal Rohina Corporation 
Scheme 

Universal Robina Corporation is a Philippine-
based multinational food processing company. 
In the P'hilippincs it uses potatoes for chips and 
consequently is concerned with a different 
quality potato than Silayan or IIlalserma. Robina 
is pursuing an imfport-and-multply scheme 
similar to that of Silayan's. Also like Silayan, 
Robina offers a credit line to its contract 

farmers, but in addition to making the loan 
available for the purchase of inputs, it also offers 
seeds. I he contract calls for the loan to be 
payable in kind with an all-grades purchase at 
the prevailing market price but with a minimum 
price guarantee. The Robina scheme is in its 
first year, it has imported several tons of seed 
tubers and has contracted growers. 

The SAPPRAD Scheme 

Another scheme in its first year is that of 
SAPPRAD. The scheme has activities ranging 
from producing foundation seed all the way to 
delivery of commercial seed to growers. In 
order to have a consistent supply of good seed 
for its lowland potato grower association, 
SAPPRAD has linked with the Farmers 
Community Development Foundation (FCDF) 
to establish a complete seed production and 
delivery system which is one of the most 
extensive in the country. FCDF is a non-stock, 
non-profit foundatio(n which handles the seed 
scheme activities of the SAPPRAD project. In 
the initial stage, seed production will rely on 
multiplication of imports while a RMT nursery 
system is being developed. The BPI-SAPPRAD 
RMT system is liscussed in the RMT section 
alx,, 

In the-import-and multiply system, growers 
are contracted to produce seed. Some 
SAPPRAD growers are using the imported seed 
while others arc providing their own certified 
seed. Most seed growers have been recruited 
individually from the seed grower associations 
with the assistance of BI staff. The contracts 
stipulate that seed (for those using imported 
seed) and inputs are to be provided on loan by 
FCDF, valued at cost, and payable in kind at 
zero percent interest. If there is a short fall in 
the volume of production FCDF has first option 
on purchase of large-size tubers. 

FCI)F is constructing a store to receive the 
seed tubers. All plots will be Field inspected and 
post-harvest tests will be (lone by BPI. Seed 
retaining high certification grades will be 
recirculated to see] growers. Seed will be 
stored until November for delivery to lowland 
farmers. The dclivcry will be handled by FCDF. 
There will be an announced price for seed sold 
by FCDF to lowland farmers. The seed will be 
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provided in interest free loans payable in cash. 
The lowland growers are coordinated by local 
committees which usually havc representatives 
o the local agriculture university, the provincial 
governors office, the Department of Agriculture 
and the municipality. Applications for loans are 
made through the local growers association and 
the oversight committee. 

The BIBAK Scheme 

The BIBAK scheme was introduced in the RMT 
section. The BIBAK scheme is currently the 
best model available to demonstrate the capa
bility of decentralized seed production in a mid
elevation area. Briefly, the object of the BIBAK 
growers is to minimize problems of bacterial wilt 
infestation in fields by providing clean planti.,g 
material. Selected members with uninfected 
high elevations fields will multiply the tuberlets 
produced from the Malaybalay greenhouse. 

By cooperating closely with BPI and CIP, 
BIBAK has experimented with a variety of tech
niques for producing planting material. The 
association is determined to continue exploring 
ways to secure healthy affordable seed. The 
lessons learned there are valuable for applica
tions in other medium elevation sites in the 
country. 
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7. Crop Protection and Storage
 

Crop protection is one of the prominent objec-
tives of the RP-German program. Over the 
years the crop protection research program has 
examined ,umerous diseases and pests that af-
feet the potato. Research on crup protection 
has included yield degeneration studies and 
monitoring of aphid populations. There have 
been numerous field evaluations of new pesti-
cide releases where BPI independently verifies 
manufacturers claims. Many of the research 
results have been incorporated into BPI tech-
nolog bulletins and recommendations (BPI, 
1986; Versola, 1986; Technopak, 1985). All 
diseases and pests ultimately affect seed pota
toes but three pests in 9he Philippines are of 
more direct concern to seed production, they are 
the cyst nematode, the polato tuber moth and 
aphids. Of these, the work on nematodes has 
had the farthest reaching consequences. 

Nematode Survey 

In the identification of nematode infected areas, 
crop protection research has made an important 
and 	 timely contribution to the viability and 
credibility of the seed potato program. A 
continuing survey started in 1980 has evolved 
into an important epidemiological check on thecontrol and the spread of the nematode (Khayad 

and Ferrer, 1987). As can be seen in Table 18 

the activity in this area has steadily increased. 

The survey work has now also been incorporatcd 

into all farmer contracts; as noted in the certifi
cation requirements in Appendix Table A7, un
infected fields are a prerequisite for qualifying
 
for a seed loan. 

One result of this survey work is the re
moval of Atok as a seed production zone. The 
survey work identified a significant number of 
infected fields in the area and in 1985 in a 
general meeting with all seed grower associa-
tions the program announced the decision to 
remove Atok from the seed certification pro-
gram (Megitz and Balaoing, 1985). Coupled 
with the exclusion of Atok its a seed production 

area was a publicity campaign designed to 
inform customers of A'.ok seed growers of the 
dangers of purchasing seed from the area. 
Though not one hundred percent effective, 
farmers in the area do report a decline in 
outside customers especially from areas further 
north along the Baguio-Bontoc road. At present 
the only practical control is prevention. 
Research on crop rotation as a means of pest 
control in nematode-infected fields points to 
economically unacceptable !ong rotation cycles. 

Table 18. Survey of polatocyst nemaiode in the growingareas of Benguet and Mt. Province,
 
Philippines, 1980-87
 

Numer of Mountain I A
 
Year Farms Alok Natubleng Atalan prnino Trnidad Total
 

1980 Surved 5 4 2 3 14
Infesled 5 3 2 
 10
 

1981 Surveyed 20 15 1i 75 121
 
Infested 2 1 	 3
 

1982 	 Surveyed 25 27 40 18 5 115
 
Infested 5 
 5
 

1983 	 Surveyed 30 46 80 52 10 218
 
Infested - 2 1 3
 

1984 	 Surveyed 40 46 15 40 141
 
Infested 2 	 3 5
 

19I85Sud 46 96 35 17 214
 

19e6 	 Su ,ed 85 141 25 25 4 282
Infested - -  - 0
 

1987 Surveyed 98 143 10 14 265
 
Infested 8 13 9
 

Source: Khayad and Fcrrar, 1987. 

Internal Quarantine 

Prompted in part by the documentation of the 
spread of nematodes, BPI has proposed an ad
ministrative act for an internal quarantine 
system to regulate the domestic flow of seed 
potatoes. As yet there is not a clear plan for 
implementing this policy. Given the informal 
nature of the seed potato market any form of 
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imposed inspection and regulation is not finan-
cially or administratively possible at present. 
Setting up monitoring posts at critical points in 
seed flow paths as check points for a clearance 
certificate, would be ineffective for several 
reasons. First, physically there are many paths 
along which seed can flow and se:cond, the 
description of potatoes of seed size can change 
at many points along the market chain. Farmers 
may sell their production as table potatoes while 
a transporter may deliver them to the market as 
table potatoes, where the retailer may sell them 
as table potatoes and the farmer who bought 
them may use them as seed. The seed or table 
designation may also change with any one of the 
other actors as well. Finally, the staff and 
equipment needed to inspect, test, and certify 
thc seed in a comprehensive manner are beyond 
the capacity of any agency. 

Jotaining voluntary compliance is an alter-
native method by which the quarantine policy 
may be effective. A massive educational cam-
paign, coupled with the current survey-type
monitoring strategy and testing and certification 
of nematode-free fields upon the request of 
farmers who wish to satisfy the concerns of 
potential customers might be effective. For 
example a farmer in Atok may in fact have a 
field tininfected by nematodes and wish to sell 
seed potatovs. That farmer may have an incen-
tive to requesI soil testing and to obtain a 
certifcate attesting to the health of the field so 
that he can promote his seed as clean of 
nematodes. 

A final quarantine strategy is to slow the 
inter-island movement of seed potatoes by 
decentralizing seed production. By providing 
locally produced seed to compete against seed 
from other areas, the differential in transporta-
tion costs should reduce the flow of seed be-
tween areas, 

Storage 

Storage and seed storage are synonymous terms 
in the Philippines: there is no significant amount 
of table potato storage. As a component of 
qual~iV c--;nrtrol in seed production, improved 

Sc ioAbatan 
storage wa:; highlighted as an essential elementstoagesuccessfiglitem. sarly planing dleme-

n t suidentified store asrthy tnningothe 
merits identified "storage as the key to the 

success of the.... program." Estimates of losses 
of stock during storage ranged up to 40% (BPI 
1977). Activities in the aica of improved storage 
have been in two distinct areas, provision of 
storage capacity for the BPI program and the 
extension to farmers of improved farm-level 
storage technology. 

Government Storage Facilities 

Original plans for the development of storage 
called for the construction of three 100-ton 
controlled environment seed store houses in 
each of the targeted seed producing areas --
Buguias, Atok, and La Trinidad. Initially the 
store houses were to be government owned and 
controlled. As marketing cooperatives were 
founded, control would be handed over to them 
on a contract basis. Finally, the store houses 
would stimulate the formation of independent 
privately owncd post-harvest storage and 
handling facilities. In all three phases there 
would be direct links to government assisted 
marketing (Schultz et al., 1977). 

In 1978 a German post-harvest expert was 
invited to further analyze the RP-German post
harvest and handling needs. He recommended 
the construction of additional smaller stores 
using the diffused light technology promoted in 
earlier CIP-BPI research. These recommenda
lions resulted in the construction of five 50-ton 
diffused light stores. There is much to be said 
for the change in plans. The diffused light stores 
were much :heaper to build and maintain and 
additional stores meant more convenient loca
tions for farmers. The promotional effect of the 
government program adopting a technology that 
is also appropriate for farmers should be con
sidered a benefit of the change in plans. Several 
of the stores were built along the Baguio-Bontoc 
road and, as it is virtually the only farm-to
market road, nearly every farmer who travels to 
Baguio is made aware of the stores and their 
technology.

The five seed storc hotuses in producing 
areas were constructed over the period from
1r7a to 198. tFu e tl perid inec 

t 18 FA e inao ay o teAo ea
of thc SG;A zones: in I'aoay for the Atok 8GA, 

for Abatan, Sinto for Natubleng and 

Sadsadan for Mt. Data. The fifth is on the seed 
farm. In addition to these facilities the program 
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has a 40-ton cold store in BPI-Baguio for storing 
genetic and basic seed materials. 

The following three tables document the 
utilization of the seed store houses built by the 
project to handle the storage and serve as points 
for the collection and disbursement of seed 
loans and procurements.

Table 19Vcharts the monthly 
lpercentage 

utilization of storage capacity and clearly
ndicates the seasonal aspects of seed e 

storage 
flow. As might be expected there is little storage 
during the main cropping season from March to 
Julv, but then accessions rise rapidly during wet 
season harvest to a peak in September that 
remains stable for the next several months, until 
disbursemcnis tincreasc ts farmers lake receipt 
of tihe sproulted tuhers. 

Table 19. 

Month 

,\pn 

tune
.1ul) 

August 
Septenber 
October 
Novemler
t)eceniber
Januar

Ja u~ 
Feb ruai ,
Ma rch 

Monthy percentage utilization of storage 
capacity. RP-Gernian Seed Program
Stores 

eeve ane eren 
Recceived D~istribution I la I-C ct'ecente

(kg) 	 (kg) (kg) utili,.ed 

333 	 91 II,060. 7. 
3,72S 	 6.938 1.,

1.15 2 	 'SS 5.S241,107 .1q7 27,7(A1 18.5 

35,935 2.1415 )1,(,72 41.1 
2.2i17 2,0, ') ), 17(, W).I 

,.113 1.1, 51 M1.139 56.3 
1.5102 5,435 S0.8'5 53.9e251) .727 76).41(8,- 50).)
2 3,727 70,408 48.9.S.' 392_ 72.799) .18.5 

-, 12,21 6 , 4 0W'9 226 
41,402 q"o~ " 9,2() 6. 1 

-
Source: -Seed Storage Records. RP-(6creman Seed Potato 
Project. 

Note: Three year monthly averages front 1982-83 to 19M4
.5. 

Tables 2) and 21 provide further details on 
storage utilization, showing annual peak utiliza-
tion during the program with the highest storagenionthI in any 	 one year. As can be seen this 

capacity is sufficient to absorb t cotsiderable 
increase in itclivity. fable 21 breaks this down 

into individual store utiliatio n show ing the 

Crop Protection and Storage 

available space. The project does not charge 
storage fccs. 

Table 20. 	 Annual peak storage utilization, RP-
German Seed Program Stores, 1979-86 

ear 

19)
1990 

1981 
982 

1183 
1984 

1986 
Source: 
Project.

Month 

Septembe-
()ctobcr 

September
Sptember
September 

Septemher

e1,ptenbcr

Octoher 

eed storage records. 

Volume
(tons) 

% of 
capacity 

21.3 
59.6 

_ 
14.0 
39.7 

84.8 33.9 
118.2
93.9 

47.3 
37.5 

58.4 23.4 
.10.9 
28.1 

16.4 
11.2 

RP-German Seed Potato 

Note: Storage capacity of five mountain trail stores capac
ity was 150 tons in 19P)-81. 5) tons afterward.
 

Table 19 can 	 also serve as a useful indica

[or for timing 	the need for procurement funds
and staff time 	to handle the increased activity of 

int ou thseed flowing into and out of the program's 
control. 

Table 21. 	 Annual peak storage by slorehouse, RP-
German Seed Program Store,, 19&1-86 

Year Month Pao iv 
_ 

. ..----... . ..1M983 Nmeitwnr' 10 

9 M Septembter It 0 
198- S',pvnber t1 
19l1 (Xlolwr n 

source: Seed sot)rge rr'ts 
Notes: 1. ( apt'ltV Of" all stores is 50 tns. 2 Retords for wparate 
,tores st inMNovVIltNbr 191 

Losses such as those reported in Table 7 
have smtims ben significant. In the yearshvesmtesbnsiifct.Iteyar
until 1980 there were no stores available for 

sed Iiegaag sp i i 
was used. In tile bulk storage, darkness, lack of 

Alsatan 
__

Sinto Sed-larni Sad,dan 
. . , , 

. ... . .. . . .. .26 6 Is 1 110.2 12.9 
14 t) 22-,.1 812 

10(,2 TA15.3 65 
6, 2 16.1 5.2 

ISP.- r an S'Sd l'otato IProjet. 

, n i g i n pcr at tir esc ace tosee- sfrmtlienil1Stet oe ficently ~ventilation, and high tem peral ures combined to 
Te A to eit e madsadantand seedy (irze

Tfrea dmtstore 

atddition to) seed officially ent~ered into project 

houses are managed hy IIP personnel wit itZI _ 
sistancc from local farmher coolperators. h'l, 
Paoay store uses a locally hired manager. In 

oficillyentreditto 
store houses, local farmers often make use of 

addtio tosee hr~leet 

cause losses as high as 25";%. As ;n interim step
in late 1)79 and early IQ)8(), two tem porary stlore 
houses with a capacity (if )40tns were developed 
froni converted niush lin houseS. 

Specific prblettls such as individual storeScii rtlm uh;sidvda tr 
houses htave induced losses. As an exantplle, in 
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1981 the Sinto store house was equipped to store 
tubers in the red bags used for marketing. 
Rotting and hardening of the tubers in the 
center of the bag resulted. The store was 
consequently refitted with the standard chitting 
racks. In 1985 a large stock of Conchita was 
condemned, due to overlong storage and subse-
qiient rottens. This resulted from lack of farmer 
demand for Conchita because of the change in 
varietal characteristics mentioned above. In 
1986 there were storage losse- in the seed farm 
store house as a resutt of planning error. 
Plantings of Granola were scheduled that 
resulted in a late January harvest such that the 
seed produced were still dormant for the March 
to July planting. By the time the October 
planting date arrived the seed were physiologi-
cally old and not suitable for loaning. In 
February 1987, 1,4(X) kg were condemned, 

Aphids and tuber moths are the principal 
pests found in store houses. Tuber moths are 
sometimes found in lower elevation stores while 
aphids are frequently observed in most store 
houses even though the managers maintain a 
regular schedule of spraying against these pests. 
High levels of aphid infestations have been 
reported in both privately managed and project 
store houses. Increased virus infections result. 
There do not appear to be seasonal storage 
problems nor are there individual problematic 
store houses. 

FarmerStore Houses 

The RP-German program has also assisted 
farmer-lzvel storage development. The con
struction of SGA-controlled store houses is an 
example. (See the section on SGA's above for a 
discussion of work in this area.) 

While th RP-German program was de
ciding which storage technologies to use in its 
program, BPI and CIP were also engaged in 
storage research. Based on recommendations 
from a 1977 visit of a CIP expert, the BPI-CIP 
efforts concentrated on the re-introduction of 
diffused light stores. 

Traditional farmer storage practices were 
to simply pile potatoes on floors in either avail
able or purpose-built space. Excessive sprouting 
and rotting were problems and became worse as 
newer varieties with less well-adapted storage 
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qualities were introduced. In an application of 
the farmer-back-to-farmer model with farmer 
cooperators, demonstration store houses were 
established (Rhoades et al., 1983). The results 
of this and the simultaneous work of the RP-
German program stimulated rapid adoption of 
this technology by the area farmers (Acasio et 
al., 1986; Potts et al., 1983b). 

Projectionsand Needs 

Storage capacity continues to expand in northern 
Luzon. BPI appears to have sufficient storage 
space available for the forsecable future. 
Several private stores have been built to serve 
the needs of some of the non-BPI seed schemes. 
There does not appear to be significant demand 
by farmers for storage space in large private or 
communal stores. Most farmers prefer to store 
on the farm for reasons of convenience and 
security. With the simple techniques and 
materials needed for construction, the major 
limitation to further expansion of on-farm stores 
is lack of capital to buy the materials. 



8. Issues
 

In this section some of the factors important to 
the smooth functioning of the seed system are 
discussed. The first section is a description of 
supply and demand of seed potatoes and the 
seed potato market. Also included are sugges-
tions for alleviating some of the constraints in 
this market. Concluding comments on the role 
of the PPP in the seed system follow with special 
attention paid to the activities of BPI. Finally 
areas of the seed system that have not been 
adequately treated in this study are briefly 
discussed, and suggestions for further research 
are prkl)osed. 

Seed Potato Demand, Supply and 
Market 

Demand 

Common phraseology should be clearly defined
 
when discussing the seed potato market. First is 

"seed requirements," a phrase frequently used by 

policy makers. This is simply the seed needed to 
plant the total potato area. Calculating seed 
requirement is a matter of multiplying the 
seeding rate per hectare by the number of 
hectares. The next definition is "seed demand." 
This is the quantity of seed potatoes that seed 
users wish to secure from the "market." Given 
that farmers save their own seed, this figure is Et-
much smaller than seed requirements. Esti-
mating seed demand involves knowing the rate 
at which farmers replace their seed stock, 
seeding rate and the area to be planted. A final 
definition is "effective seed demand." This im
portant distinction in demand highlights the 
economic constraints on seed users. Effective 
demand emphasizes the difference between the 
desire to purchase seed potatoes and the ability 
to do it. In the Philippines effective demand 
changes during the year. The lack of synchro
nization of Cfl:'tive demand with supply is a 
major limitation of the informal seed sector. 

Based on information presented in other 
sections, a rudimentary calculation of demand 

can be made as in Table 22. Using data devel
oped by others, it is possible to calculate the size 
of the seed market for 1987. Assuming that 
farmer seed market habits will remain constant 
from the previous year, the results show that 
farmers will utilize imports and organized seed 
programs for approximately 660 tons of seed. 
This does not indicate that farmers wait until 
seed supplies from farmers are exhausted before 
purchasing imported, marketed or organized 
program seed. In fact the opposite may be true. 
In the organized sector of the seed potato 
market, supplies appear to be the constraining 
factor. In the informal sector the opposite side 
of the market (demand) may be the constraining
factor. 

Table 22. 	 Estimating 1987 potato seed
 
demand in the Philippines
 

Total area planted 	 4,300 ha 
Total seed requirements 
(2mt/ha) 2 	 8,600 mt 

Total highand area 
(1500-2500m.a.s.l.) 	 3,000 ha 

Average seed renewal 
rate (divide) 3 	 4yearsHighland area needing 
new seed 750 ha/year 

Total low and mid
elevation area 1,600 ha 
Total area needing 
new seed 2,350 ha/year 

Total seed demand 4,700 mt/year 

Less seed demand met by 
other farmers (86%) 4 4.042 

Remaining seed demand 658 mt/year 
Sources: I.Perez, personal communication. 2. 
Technopack, 1985. 3.Potts, 1983. 4. Francisco, 1987. 
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Supply 

As noted above the vast majority of seed 
potatoes needed for planting each year are 
supplied by the farmers themselves. When the 
farmers wish to purchase new seed they typically 
buy, borrow, or receive it as a gift from other 
farmers. In a recent survey Francisco (1987) 
reports that farmer seed, self-supplied or pur-
chased from other farmers, accounted for 86% 
3f seed potatoes used. The remaining 14% 
comes from imports or the various organized 
seed programs. 

Table 23. 	 Imports ofseed potatoes, 

e'hilippines. 1968-85 


Percent
Quantity Value of seed 

Year (mt) (000 US$) needs2 

1968 299 33 6 

1969 1.6 21 3 

1970 17 20
1971 171 20 31 

1972 234 34 3 

1973 397 66 6 


31974 n.a. n.a.1975 218 43 3
 
1976 75 14 1 

1977 58 22 1 

1978 125 29 2 

1979 67 17 1

1980 125 46 2 

1981 126 57 2 

1982 85 29 1 

1983 .4 0
 
1984 - 0 

1985 1 0
 

Source: Foreign Trade Statistics, NEDA.
 
Notes: 1. Value in CIF. 2. Calculated at a seeding 

rate of 2 t/ha from areas given in Appendix Table A2.
 
3. Records not available. 4.No imports. 

The PPP was organized as a response to 
the high cost of imported seed. Table 23 shows 
volume and percent of seed requirement met by 
imports. Starting in 1970 legislation was enacted 
to limit imports to 15% of seed requirements in 
order to conserve foreign exchange. Although it 
is often stated that imports of hundreds of tons 
costing millions of pesos accounted for 15% of 
the seed supply each year, the data indicate a 
much more modest role for imported seed 
potatoes. As can be seen this regulation was 
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never a binding constraint on the limit of 
imports. A inore likeiy limiting factor was a lack 
of effective 	 demand due to the high price of 
imported seed. 

In 1982, with the support of the PPP, a 
total ban was imposed on the importation of 
commercial 	seed potatoes. However, each im
porter was still allowed a maximum of two tons 
of seed that could be used for multiplication. 
That ban was lifted in 1987 with the import 
liberalization policies of the new government. 
Official records do not show any imports, 
though exceptions were made for limited 
quantities for the government program and 
other special applicants (Technopak, 1985).
During the time of the import ban, import 
quarantine 	 facilities were established in Los 
Bahios for 	 receiving and disease testing of 

imported material. 
The establishment of quarantine facilities is 

a result of concern regarding the importation of 

non-native diseases and pests. The existence of 
several diseases and pests including black-leg, 
root-knot, cyst nematode tuber moth, and 
several ma;or viruses are attributed to imported 
potatoes (Balaoing, personal communication). 

A third concern with imported potatoes is 
the time of their arrival and the logistics of their 
delivery. Orders are usually placed in 
November 	 for January/February delivery and 

March/April planting. Most imports are from
 
Europe and North America and, depending on
 
variety, may or may not be in proper physiologi

cal state for wet season planting. 

The Market 

A major complaint of farmers is lack of seed 

and, as noted in Tables 5 and 13, availability is 
the single most important consideration during 
variety and seed selection. High costs and 
undependable quality arc other complaints. 
These are market problems which are related to 
concepts of location and time. 

The usual notion of a market as a central 
place where buyers and sellers meet, exchange 
information and make purchase and sale deci
sions is irrelevant in the seed potato market. 
The prevalent practice of purchasing seed 
through informal (neighbor) contacts provides 
the buyer with few options and limited 
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information about supply. For buyers distant seed sized tubers from farmers and change them 
from seed producing areas the high cost of qualitatively and temporally into sprouted seed 
market information results in purchases made tubers for planting. Without the full information 
with minimal selection or choice. enjoyed by FCDF, the biggest risk for a market-

Problems of time appear to be even morm ing agency is in estimating demand. 
severe. Periods of peak effective demand do not 
coincide with periods of peak supply. Aside 
from the fact that ihey have the usual temporal 
problems of agricultural commodities, seed Figure 8. A representation of the supply andfill the dual role of seed or table demand of seed potatoes during apotatoes can flcropping season in the Philippines
 
potatoes. As described above, the average
 
potato farmer faces severe cash flow constraints
 
that govern when purchases can be made. Some Volume of
 
farmers finance their crop with private sector potat(vs
 
production loans that come due at harvest. So
 
at harvest time, when the supply of seed
 
potatoes is at its peak, farmers are constrained
 
from making purchases from growers by having
 
previous demands on their cash. For both 
 Supply Demand 
buyers and sellers of seed potatoes, lack of cash 
combines with low levels of capital accumulation 
to discourage investment in seed potatoes during 
the months between harvest and planting. 

This is schematically represented in 
Figure 8. In the figure are curves depicting 
hypothetical supply and demand of seed pota- Time 
toes at different times. The supply curve is at its 
peak during harvest. Because not many farmers 
want to use storage, the supply is sold to the 
table potato market. Growers have little The original BPI model of seed marketing
available cash at harvest and are not inclined to called for farmer associations to market the 
buy seed tubers and store them until planting, seed. Technical assistance was to be provided to 
Thus as planting season approaches, farmers the farmer associations principally in the form of 
begin competing among ihcmselves for supplies market information. The assumption was that 
that become increasingly scarce as the planting the marketing process would last only until seed 
season progresses. In the end many farmers are quality had been verified, at which time faimers 
left without sufficient seed and do not plant. buyers would be waiting to make their purchases

The failure of the seed market is due to the (BPI, 1979). To the present, the SGA's have not
 
absence of perceived opportunity for individuals been able or willing to hold seed and no farmers
 
or institutions to profit by bridging this 
 were willing to buy while the seed was available. 
temporally mismatched supply and effective In numerous documents the RP-German pro
demand. To date the only attempts to fill this grain called for a full time marketing expert to 
role have been by the organized seed schemes, supply technical assistance and timely
and only to the extent of matching up their own information. The marketing expert has never 
supplies with demands. An example of such a been posted. 
seed marketing agency is FCDF in the In a related area the Highland Agricultural
SAPPRAD program. The FCDF seed scheme Development Program (HADP) has various 
operates in an environment of nearly perfect objectives which will assist table potato
information about its supplies, demand, and marketing in northern Luzon and may have 
prices but its functions are similar to any positive effects on seed marketing. One 
independent entity. The objectives of a objective is to provide for the construction of 
marketing agency are to buy freshly harvested subregional market buildings to facilitate trading 

between farmers and assembler/wholesalers in a 
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setting more favorable to the farmers. With 
proper stimulation these could also become seed 
potato markets. With better market information 
generated from what may become more 
centralized trading, individuals with access to 
capital may see business opportunities in 
becoming seed retailers with locally based 
purchase, storage and sales operations. 

A short term response to the situation is 
simply to increase the procurement budget of 
BPI and to increase the volume of sales of C3
seed. This expansion of an activity already in 
place calls for increased managerial control and 
injects BPI further into the seed market. Since 
it is a governmental agency, this is not a role it is 
well suited to perform. 


Prices 

One of the principal problems faced by a 
government entity attempting to interact in any 
market is prices. Government agencies are 
required to plan and forecast budgetary needs 
and naturally they use fixed prices. Flexible 
prices found in the market move above or below 
the fixed government prices. 

The cycle of prices in the Baguio market 
shows fairly predictable seasonal peaks and 
valleys, as can be seen in Table 24. During the 
history of the RP-German program, prices have 
been fixed by a committee of PPP officials. Sale 
prices have changed three times: from 1977 to 
1981 the price was P4; from 1982 to 1985, P6, 
and P9 from then to the present. These prices 
are based on approximately average break-even 
prices plus a reasonable margin. Examples of 
break-even price calculations can be seen in 
Appendix Table A5. Prices offered by the PPP 
to seed growers are guaranteed in contracts and 
vary ,.ccording to the certification gradereceived. The 1987 prices are P6, P5, and P4.50 
frevd C2The 1987C3respectively.I areprices 
foeC Carketand C3 rvestively Ipr s ae
above market price at harvest then BPI has no 
problem obtaining seed. If they are below, the 
farmers are reportedly less likely to honor thedeliveries stipulated in the contract.

d eives ng angemetsfodonmarketsries ate in the 
contracts of the various seed schemes may 


provide valuable information on contract
compliance and price establishment by the 
market. Examination of the behavior of the 
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purchasers of imported seed can also be 
instructive. Since it can be argued that price 
rather than legislation limited imports, those 
farmers who did buy the seed presumably felt 
the investment was worth the cost. Typical 
reported practice is for the imported seed to be 
multiplied several times before any of the 
production is sold. 

Table 24. Mean wholesale prices of potatoes 
InBaguio City, 1982-84 (P/kg) 

Months 1982 1983 1984 

January 6.57 1.86 4.57
February 3.50 1.73 4.54 
March 2.51 1.86 4.35 
April 2.29 2.13 3.83 
May 2-34 3.49 2.70
June 1.98 3.48 2.64 
July 1.96 2.77 2.68
August 2.27 2.50 3.61 
SeptemberOctober 2.50 5.092.09 2.73 5.543.67 
November 1.80 3.79 6.69 
December 2.16 4.42 6.01 

These activities establish that a market for 
quality seed exists and some farmers choose to 
enter it even when prices are high. The question 
faced by the BPI seed scheme is the extent of 
the market at lower prices. On the opposite end 
of the price range is the current BPI price of P9, 
which is slightly less than market price for 
common sprouted seed. BPI has established
 
that demand exceeds supply and that farmers
 
tend not to conserve the production for seed at
 

th prie eOne alternative method of determini a3 
price within these ranges that would induce the 
market to absorb available supplies and cause 
farmers to value their production as seed, is to 
epo aito fteshm rpsdb 
employ a variation of the scheme proposed by 
Robiia Corporation. The soheme would use
continually updated information in selected 

to establish a base price to which a 
certain percentage would be added depending 

upon the grade of seed. Assuming that supply of
 
BPIactivityseedin is not selling of program andbuying and 
would id ustantlinform on 

strongly limiting, interest seed 

would provide substantial information on
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farmers' perceptions about the quality of Services, Support and Promotion 
program seed and the size of the market. If this 
information were to be made public, other mar- In the services, support and promotion column,
ket actors might find information costs reduced PPP statistics, data collection and dissemination 
sufficiently to allow their participation as seed are weak. Lack of systematic record keeping has 
market agents. denied BPI a valuable management tool. Like 

At present it is doubtful that SGA's could all government agencies, BPI has adequate sys
fill this role. Lack of capital is the frequent toms for financial accounting but needs im
complaint of the SGA's, but given the present proved management accounting. Lack of 
state of institutional development,, it appears adequate and timely data regarding the status of 
unlikely that the marketing skills or the incentive production activities may have contributed to the 
would arise. Rigidities inherent in the disastrous stock deplction of the last few years.
managemer.i of government agencies probably Extension, cducation and promotion are 
preclude lcir chances for successful operation. activities shared by several Pl'lI agencies. BPI 
However, lvy subsidizing entry costs with market has responsibility for extension and education 
information it may be plausible for traders to activities as rclalcd to its seed production and 
see market opportunities. certification activities. There ,''ere relatively 

more BPI education activitics in the earlier years
of the program when training on improved seed

PPP and the Seed Potato System crop management and storage was high priority. 
The principal mandate for training has been 

As introduced above, Figure 1 contains elements with the NPRCRTC, and BPI continues to offer 
of a hypothetical potato seed system divided into programs on tablc potato production. The 
general categories of quality control, seed Department of Agriculture (IDA) hats the(late for cxlcnii.;in manhut hs p)crf*(rniccd poorly inproduction and supply and support services and d 
promotion. The PPlI has worked to establish respect to support of cL,:ificallion. As a result, 
many of these elements. The center of these oPI staff were given additional extension as
efforts h is b en hc RP-(;crman sed program . signments.rq ii This situation is analogous tog e t m l gss t t r t b e d n 
Now terminated, after a period of ten years, this reuiring entomologists to start a breeding 
program built an infrastructure and trained the t ra m .nor resa rch to b e n in ts.personnel. As seen above, some portions of the training nor motivation to be extension agents.
prste aAs een stablshmed bttosystems thn The technoguidehave b en establish d better than ai n o provides detailed inforhissecion =othes. eviws he ctivtic ofthe mation on sourcess ure of nd cq i nt f rof of and requiiements for offi
others. This section reviews the activities of the cial credit. However, few farmers appear to use
 
PPP and the RP-German seed program within 
 it. Reasons cited include disqualification due to
 
the structure depicted in Figure 1. uncertainty of land titles, and bureaucratic
 

difficulties in the application procedures. As a 
Quality Control result, nearly all credit is supplied by the private 

sector. 
In seed quality control, the certification cont: The PPP's research program is one of its 
body appears to have established realistic qt strongest points. There is and has been 

substantial good quality research conducted incontrol standards, and the seed testing lab can 
execute the necessary testing. However, the many potato growing environments. Many
transferring of field inspectors to jobs Rsachasbncnlctdy 

illustrates a problem of coordination. There is 

other beneficial10fres research results have been transferred 

numerous agencies focused on particular areas 
no seed law but all in all, at the present time, the ofm er e has bn satial ack

absece oesnotapparf tis mandatc. There has been substantial backaw rucal.ofabsence of this lalw does not appear crucial,.tpigb 'I nlGZ
stopping by (I11)and (GTZ. 

Within the generally positive picture of 
biological research at 1P1 tlie contribution of 
social science work has been minimal. During 
the ten years of the special potato project, there 
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have been two social science-led research 
projects, both of which were conducted on-
station to measure costs of production. There 
has been some research by others (e.g., Waibel, 
1981; Potts, 1983) that has provided socio
economic information about the farmer seed 
system that BPI was trying to change. However, 
lacking detailed, focused socio-economic 
information on the functioning of the farmers' 
seed system left the program with fewer policy 
options for dealing with the lack of progress in 
the development of viable SGA's. 

The neglect of social science research has 
also been reflected in the lack of monitoring, 
There are no data to indicate or justify claims of 
progress. As illustrated by the example of 
farmer crop disposal, no one in the program has 
a realistic idea of the amount of seed that 
remains in circulation after harvest. This 
implies inability to devise effective remedial 
intervention. Such basic information as disper-
sal of introduced varieties is known only by 
anecdotal evidence. 

The private sector also has active research 
programs as exemplified by the screening and 
variety introduction by McDonalds and the 
constant testing and screening of processing 
varieties by the other programs. Examples of 
cooperation in research between the public and 
private sector are the greenhouse experimenta-
tion undertaken by BIBAK in cooperation with 
BPI and the part-time funding of a tissue 
culturalist in IPB by McDonalds. Among the 
unofficial contacts and consultancies between 
the public and private sector, the benefits of the 
contact tend to flow from the government to the 
private sector. A significant portion of this 
activity is in the organization of and communi-
cation with seed growers. Open, sanctioned co-
operation between the government and the pri-
vate sector in these areas could direct the flow 
of benefits from these contacts to the public 
sector as a whole rather than to particular 
consultants. 

Involving the general public, industry and 
agribusiness in its program has not been a 
strong point of PPP. As noted above, there are 
some areas of cooperation, such as the research 
'uid consultancy contacts with agribusiness. An 

. nle worth noting is the network of support 
. -anized by FCDF that reinforce and 

suppv.. activities of the lowland potato 
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grower associations. FCDF has created public 
enthusiasm through field days and inter-agency 
linkages through regional and national meetings 
that strengthen the individual producer groups. 

Seed Productionand Supply 

Activities in this central column have received 
the majority of PPP attention. The activities 
surrounding germplasm introduction and stor
age, the breeding programs and the NCT system 
for releasing varieties appear to be well
established and to have a potential for serving 
the needs of growers. The principal breeding 
program at IPB relies on external financial 
support, but that appears to be assured for the 
next several years as the IPB program received a 
good rating for its activities as part of the 
SAPPRAD network (Page and Horton, 1987). 

The next set of activities are within the 
responsibility of tte BPI and reflect the heritage 
of the RP-German seed program. BPI has the 
capability of rece.ving and handling in vitro 
material and can thus maintain breeder seed. 
The extensive experience with various RMT 
schemes has enabled BPI to produce planting 
material for pre-basic seed production. Recent 
work with transplanting potted cuttings has 
increased the reliability of tiberlet production 
from the cuttings. 

BPI has an established seed farm for pro
ducing basic seed, though it has yet to demon
strate that it can be a reliable supplier of large 
volumes of basic seed. There are indications 
that management charges will improve reiabil
ity of basic seed production. Storage is not a 
constraint for organized seed production and 
appropriate facilities are in place. 

BPI has also experienced problems in the 
management of the certified seed production 
network. Currently the SGA's created by BPI 
do not appear to be viable institutions. 

As mentioned a weakness of the informal 
seed system is lack of farmer seed marketers. 
This is one of the most crucial failures in the 
entire seed system since the farmer or informal 
sector handles the majority of seed, and 
shortage of seed marketers is the limiting factor 
in that sector. 
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Limitations of this Study and toward emphasis on benefits from and problems
Areas for Future Research with BPI. An effort was made to include 

information about farmers from other sources. 
There are several limitations to this study. In this respect the sample selected by Francisco 

Principal among them is the lack of financial has the best probability of being a random 
analysis of the project funding. sample, with non-participating and more remoteThe PPP has internal funding from numer- farmers having an equal chance of appearing. 

ous sources and external funding from several
 
sources as well. Within the RP-German project FutureResearch
 
the general guidelines for financial support were
 
provided funds for all continuing governmentclearly defined. The Philippie operations This study has highlighted several points that
while GTZ funded capital expenditures and have been left unanswered primarily becausetechnical assistance counterparts. That formula sufficient explanatory information does not existanc cotec nic l a sisnte p ar s. hat for ula o r is co ntradicto ry. P PP has no t co nd uctedis usually adhered to except when Philippine or iconitor. rPP h n ondted 
government funds are not released in time. The systematic monitoring research. Monitoring
disposition of funds within the RP-German research enables assessment of progress towards
project has been between research, production, program objectives and provides a valuable 
and extension. No records of percent allocationto the different feedback link between a research program andactivities were kept. Estimates its clients. A monitoring program reqluires 

ctivtie ket.
of costs 

to te dffernt wcr Etimtes definition of the indicators by which objectivesare thus difficult to calculate. Benefits 
are likewise difficult to determine since there are yield surveys, measurement of new variety 
are only the vaguest guesses about yield differ- dispersal and estimation of changes in nutrition 
ences and distribution of seed. and income. All of these are among the list of 

Investigation of credit supplies from official objectives in the original PPP agenda. Progress 
srewas lstiions l iiat in towards achieving those objectives is a subjectthet aP for conjecture as verifiable research has notrelevant institutions participating in the PPP bencodctd 

were not contacted to obtain information on
 
credit availability and use by potato farmers.
 

Training was also not systematically inves
tigated. Trainin has becn an important part of
 
PPP and the RP-German program. A variety of 
techniques and resources have been used. 
Training for technical staff has included degree 
and non-degree programs overseas and in
country. Staff participation in workshops and 
seminars has encouraged on-going and in
service training by enforcing critical peer review 
of work. Training by PPP staff has also been
 
significant. The training has been directed at
 
other potato researchers, extensionists and
 
farmers. Its content and usefulness was not
 
investigated during this study.
 

Although the area of marketing was high
lighted as a particularly weak part of PPP, 
individuals from the PPP agency with initial 
responsibility for marketing support were not 
contacted. 

While there were numerous contacts with 
farmers, these were biased towards the more 
active cooperators with the seed program. Thus 
information from these sources may be skewed 
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Appendix 1
 

Comparing Reports of Potato Yields 

This Appendix presents a comparison among different studies which report potato yields and highlights
the variability in results. There is much uncertainty concerning yields of potatoes. The published data
show wide variation in reported or estimated yields. The different yield figures are used with planted 
area estimates to calculate production, resulting in widely different estimates.

There have been various research efforts in northern Luzon during the last ten years which
reported potato yields. Yield figures from these reports are included in the table below. Also available 
for comparison are reported yields for BPI farmer cooperators for wet and dry seasons of various years
given in Table 10 and BAEcon estimates in Table A4. Except for Potts et al. and the BPI results, all 
the reported yields are based on farm surveys which rely on farmer recall. The BPI figures are 
supposedly verified by certification officers who visit the field during harvest though reportedly that
does not happen frequently. The Potts ct al. study made quantitative measures of yields avoiding
problems of biased recall, but was not a random sample.

Data from the table is selectively employed. In various planning documents and reports PPP offi
cials tend to use figurcs more in the range of Potts et al. than the BAEcon or other sources. Figures
that should be persuasive, however, are the reported yields of BPI farmer cooperators as in Table 12.
There have been a variety of things that adversely affected yields but these, after all, are farmer condi
tions and do provide evidence of average performanc . of BPI material in general circulation. 

BPI regularly screens material in field trials and finds yields well exceeding the 20 t/ha mark. The 
fact that even the farmer cooperators do not reach that figure suggests there are various constraints 
other than planting material which limit yields. The verification of the existence of, and the
identification of, elements which contribute to this "yield gap" might provide useful information for 
future research for BPI. 

Table Al. 	 Some research reports which include data for potato yields in 
Benguet and Mountain Province, Philippines 

Yields (t/ha)Study 	 Year Average Range n 

Olgado et al. 1977-78 dry 7.3 3.1 - 14.7 126 
Waibel 1979 wet 6.4 - 16.6 33
Potts et al. 1980 wet 28.2 8 - 44 184 

1980-81 dry 24.7 4 - 44 105 
1981 wet 17.1 56
1981-82 dry 28.8 	 74

Perez & Alameda 1983 11.0 129 
Francisco 1985-86 7- 11 276 

Source: As per references, compiled for this study. 
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Appendix 2 

Table A2. Production of potato (000 t) by region, Philippines, crop years 1954-86 

Year/ Cagayan Central Northern Southern
Region Philippines 1locos Valley Visayas Mindanao Mindanao 

1954 7.2 - 1.4 - 0.2 5.5

1955 6.7 - 1.3 0.2
- 5.1 
1956 8.1 1.6 - 0.2 6.2

1957 9.6 - 1.9 0.2
- 7.3
1958 10.2 - 4.0 - 0.3 5.7

1959 7.0 - 5.2 
 - 0.3 1.1
1960 6.t - 4.8 1.3- 0.08
1961 10.2 8.6- - 1.0 0.06
1962 10.5  9.0 - 1.0 0.C6
1963 15.0 - 12.9 1.8 0.06
1964 18.0 - 14.1 3.1 0.07
1965 16.0 - 13.4 2.0 0.08
1966 17.0 14.5 1.8 0.2

1967 17.0 14.5 2.0 0.2
 
1968 12.3 9.7 - 2.0 0.2
 
1969 18.4 - 15.7 2.5 
1970 20.1 17.6 0.07 - 2.1 0.2

1971 22.3 20.5 0.08 - 1.6 
 0.08

1972 24.7 20.6 0.4 0.2 1.9 0.4

1973 23.0 0.1
19.5 0.06 2.1 0.3
1974 25.4 22.3 0.1 0.06 2.2 0.6
1975 20.4 0.217.6 0.07 1.3 1.1
1976 18.9 16.3 0.04 0.08 1.4 0.5
 
1977 18.9 0.04
16.6 0.09 1.1 0.6
1978 20.0 17.5 0.06 0.09 1.3 0.8
1979 32.0 25.4 0.05 0.9 5.3 0.8
1980 36.9 28.5 0.06 0.1 6.9 1.1
1981 37.1 29.8 0.06 0.1 0.0 7
1982 40.7 31.5 0.07 0.1 7.0 1.9
1983 40.7 0.0733.6 0.09 4.6 2.3
1984 36.7 28.6 0.09 0.07 5.2 2.4
1985 42.4 32.7 0.07 0.1 6.9 2.3
1986 48.5 38.0 0.05 0.1 7.8 2.3 

Source: PCARRD and SAPPRAD, 1984. Later years supplied by Perez.

Notes: Columns do not sum to total due to omission of several minor production regions. The
 
complete listing can 1:e found in source.
 
A dash indicates no data available. 1986 data are preliminary.
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Seed PotatoSystems in the Philippines: A Case Study 

Table A3. Area planted/harvested (000 ha) to potato by region, Philippines, crop years 1954-86 

Year/ Cagayan Central Northern Southern 
Region Philippines llocos Valley Visayas Mindanao Mindanao 

1954 1.8 0.8 0.04 1.0
 
1955 2.6 
 1.1 0.04 1.4 
1956 3.0 1.2 0.05 1.6
 
1957 3.2 
 1.3 0.05 1.7 
1958 3.6 1.9 0.06 1.4
 
1959 2.4 
 1.7 0.1 0.02 
1960 2.1 1.6 0.3 0.01
1961 2.2 1.7 0.2 0.02 
1962 2.2 1.8 0.2 0.01 
1963 2.5 1.8 0.6 0.01 
19(4 2.6 1.9  0.6 0.01
 
1965 2.5 1.9 
 0.5 0.01 
1966 2.6 1.9  0.5 0.02 
1967 2.6 1.9  0.5 0.03 
1968 2.5 1.8  0.5 0.03
1969 3.0 2.4  0.6 
1970 3.0 2.4 0.04 - 0.6 0.04 
1971 3.0 2.4 0.04 - 0.4 0.03
 
1972 3.6 2.4 0.1 0.09 0.4 0.1
 
1973 3.3 2.4 0.03 0.06 0.5 0.1
 
1974 4.0 3.3 0.04 0.06 0.4 0.2
 
1975 3.3 2.4 0.06 0.06 0.4 0.2
 
1976 3.1 2.2 0.01 0.07 0.5 0.1
 
1977 3.0 2.3 0.02 0.06 0.4 0.1
 
1978 3.2 2.4 0.02 0.06 0.4 0.2
 
1979 4.0 2.6 0.02 0.07 1.0 0.1
 
1980 4.1 2.7 0.02 0.08 1.0 0.2 
1981 3.8 2.8 0.02 0.08 0.6 0.2 
1982 3.9 2.9 0.02 0.08 0.5 0.3 
1983 4.2 3.2 0.02 0.07 0.4 0.5 
1984 3.9 3.0 0.03 0.08 0.4 0.4 
1985 3.9 3.0 0.03 0.06 0.4 0.4 
1986 4.3 3.3 0.02 0.06 0.5 0.4 

Source: PCARRD and SAPPRAD, 1984. Later years supplied by Perez.
 
Notes: Columns do not sum to total (lue to omission of several minor production regions. The com
plete listing can be found in source.
 
A dash indicates no data available. 1986 data are preliminary.
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Appendix 2 

Table A4. Value of potato production (000 pesos) by region, Philippines, crop years 1954-86 

Year/ 
Region Philippines Ilocos 

Cagayan 
Valley 

Central 
Visayas 

Northern 
Mindanao 

Southern 
Mindanao 

1954 
19.5 
1956 
1957 
1958 
1959 
1960 

5,065.9 
4,887.1 
3,085.3 
3,656.4 
4,138.5 
3,412.1 
2,732.2 

-

-

-
-

978.1 
458.9 
475.5 
563.6 

1,868.4 
2,394.2 
1,791.5 

-

-

-
-
-
-
-

127.7 
73.8 
79.3 
94.0 

151.1 
136.5 
627.8 

3,868.2 
2,299.5 
2,471.1 
2,928.4 
1,990.8 

589.5 
32.8 

1961 
1962 

3,956.0 
3,978.1 

-
-

3,172.3 
3,356.0 

-
-

410.4 
327.5 

16.4 
29.4 

1963 
19(4 
1965 

5,933.0 
7,007.8 
6,290.9 

-

-

-

4,875.6 
5,365.1 
5,107.3 

-

-

-

831.6 
1,413.6 

897.5 

25.2 
29.5 
32.3 

1966 6,656.7 - 5,508.3 - 870.4 70.0 
1967 6,163.4 - 4,929.4 - 969.0 78.1 
1968 4,167.8 - 2,919.0 - 925.3 87.2 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

11,267.6 
13,416.4 
16,796.7 
18,880.7 
20,764.2 
52,589.0 
39,650.1 
24,539.4 
23,266.0 
28,439.0 
60,243.0 
81,424.0 
85,542.0 

121,784.0 
91,938.0 

127,963.0 
184,838.0 
48,520.0 

-

11,431.6 
15,353.6 
15,619.7 
16,947.1 
45,521.0 
32,574.1 
20,245.7 
18,087.0 
22,516.0 
41,806.0 
61,341.0 
64,742.0 
91,382.0 
70,205.0 
93,739.0 

126,382.0 
37,961.0 

9,903.0 
62.0 
60.6 

283.1 
96.7 

129.0 
352.9 

5,+.3 
58.0 

114.0 
132.0 
151.0 
180.0 
182.0 
167.0 
329.0 
419.0 

53.0 

-

-
-

121.6 
62.1 
77.0 

210.0 
241.4 
246.0 
270.0 
322.0 
376.0 
395.0 
597.0 
316.0 
433.0 
796.0 
187.0 

1,125.6 
1,715.4 
1,273.7 
1,653.2 
2,508.7 
5,198.0 
3,055.2 
2,255.3 
2,366.0 
2,288.0 

14,720.0 
16,314.0 
16,836.0 
23,873.0 
12,026.0 
19,137.0 
42,269.0 

7,760.0 

168.6 
67.8 

291.6 
344.9 

1,580.0 
2,754.4 

807.1 
1,579.0 
2,181.0 
2,755.0 
2,799.0 
2,902.0 
5,080.0 
8,863.0 

12,950.0 
12,485.0 
2,281.0 

Source: PCARRD and SAPPRAD, 1984. Later years supplied by Perez. 
Notes: Columns do not sum to total due to omission of several minor production regions. The 
complete listing can be found in source. 
A dash indicates no data available. 1986 data are preliminary. 
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Table A5. Average yields per hectare (t/ha) by region, Philippines, crop years 1954-86 

Year/ Cagayan Central Northern Southern
Region Philippines llocos Valley Visayas Mindanao Mindanao 

1954 4.0  1.9 - 4.4 5.71955 5.6 - 1.2 - 4.1 3.6
1956 2.7 - 1.3 - 4.0 3.81957 3.0 - 1.4 - 4.7 4.21958 2.7 - 2.1 4.8 3.9
1959 2.9 - 3.0 2.4 3.9
1960 3.1 - 2.9 4.8 8.2
1961 4.6 - 5.0 2.4 3.0
1962 4.7  5.0 - 4.8 6.01963 6.0 7.0 - 3.2 6.1

1964 6.9 
 7.4 - 5.5 7.2
1.65 6.3 - 7.2 3.9 7.91966 6.7 7.6 3.8 7.6967 6.6 - 7.6 3.8 5.9
1968 4.9 - 5.4 - 3.8 6.2
1969 6.1 - 6.7 - 4.5

1970 6.7 7.7 1.8 
 3.8 6.11971 7.6 8.4 1.9 - 4.2 2.8
1972 6.8 8.4 2.9 1.8 4.4 2.8

1973 6.9 8.0 3.6 
 1.0 4.7 3.6
1974 6.3 6.7 3.1 1.1 5.3 3.3
1975 6.2 7.2 2.7 1.1 2.9 4.61976 6.1 7.2 4.0 1.2 3.1 3.9197" 6.2 7.3 1.9 1.4 2.8 4.3
1978 6.3 7.4 2.7 1.4 3.0 5.0
1979 8.0 9.8 2.4 1.4 4.8 5.3
1980 8.9 10.7 2.9 1.3 6.3 5.21981 9.7 10.5 3.0 1.3 - 0.3
1982 10.4 10.7 3.5 1.8 14.5 5.6
1983 9.7 10.5 3.5 1.2 12.4 4.9
1984 9.4 9.8 3.0 1.4 13.0 6.2
1985 10.8 11.1 2.5 1.6 16.0 5.9
1986 11.2 11.5 2.6 1.8 16.1 6.0 

Source: PCARRD and SAPPRAD, 1984. Later years supplied by Perez.
Notes: Columns do not sum to total due to omission of several minor production regions. The com
plete listing can be found in source. 
A dash indicates no data available. 1986 data are preliminary. 
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Appendix 2 

Table A6. 	 Estimated input-output costs of seed potalf production/hectare using tuber seed and
rooted cuttings, Philippines 

Tuber seed Rooted cuttings
Man-Days Amount Man-Days Amount 

1. Variable Cost 

Labor costs (P30/day)

Land preparation (includes cleaning,
 

1st and 2nd hoeing, furrow/bed

preparation, application of fertilizer 	 260 7,800 300 9,000

Planting 40 1,200 50 2,400
Care and maintenance irrigation 80 2,400 90 2,700
Weeding and hilling up 60 1,800 120 3,000
Spraying 60 1,800 75 2,250
Roguing 10 300 ....
Harvesting 	(includes sorting, grading and hauling) 60 601,800 1,800
Post-harvest handling (includes
resorting and seed treatment) 24 720 24 720 

Sub-total 594 17,820 749 22,420 
Purchased inputs


Cost of planting materialt 
 30,000 	 4,800Fertilizer2: 14-14-14 3,825 	 220 
Urea --	 520
Chicken manure (100 sacks/ha) 5,000 6,200

Insecticide/fungicides 
Tamaron (4 qts/ha x 3 times at P293/qt) 3,516 3,516
Curzate (4 kg/ha x 10 times at P215/kg) 8,000 8,000
Sticker (2 qts/ha x 10 times at P80/qt) 1,600 1,600

Sacks (800 pcs at P3/pc) 	 2,400 2,400 
Sub-total 54,341 	 30,286 

ii. 	 Fixed Cost
 
Land rent (P2,000/ha/yr) 
 2,000 	 2,000
Depreciation 

5units knapsack sprayers
(4 gallons capacity at P1,290/unit 6 years) 1,000 1,000
12 pcs grab hoes no. 3 at P152/pcs
with handle for 6 years 304 	 304Repair and maintenance 100 	 100Contingencies (10% of insecticides/ fungicides) 1,188 	 1,188 

Sub-total 4,592 4,592 
Total cost of production 76,753 57,348 

Break-even price based on different levels of yields (mt) 
Yield/ha
10 mt 53 	 17.67 P 57.340 = P5.73 

10,000 10,000
 
15 mt P 76.753 = P5.12 l 57.348 = F3.82
 

15,000 15,000

20 mt P 7 = F3.83 P 57,348 = F2.87
 

20,000 20,000
 
Sources: Tuber seed schedule adapted and updated from Technopack, rooted cuttings schedule adapted and updated from memo by Marilou Castafieda, SAPPRAD Tissue Culture Specialist
Notes: 1. Planting material: 25 t sprouted tuber seed x P12/kg; 60,000 cuttings @ .08 cents each.
2. Fertilizer 	 14-14-14 @ P225/bag; Urea @ P190/bag; Chicken manure @ P50/sack. 
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Table A7. Seed potato certification requirements, Philippines1 

Field standards2 

Varietal mixtures 

Gap due to roguing and 
not germinating 

Golden nematode 

Bacterial wilt 

Rhizoctonia with 
rolling leaves and 
stem rotting 

Severe virus diseases 

Varietal purity 

Virus diseases 
Severe viruses (PLRV,
PVY, mixed infections) 

Mild virus 
(PVX, PVS, PVM) 

Basic 
Seed Type

Certified I Certified If Certified III 

0.25 0.50 0.75 1.0 

5 10 10 10 

0 0 0 0 

0 0 0 0 

5 8 10 15 

0.25 1.0 1.5 4 

100% 99.99% 99.95% 99.0% 

1 4 8 12 

5 10 20 30 

Postharvest disease tolerances after storage and before selling for all classes of certified seeds
Dry rot 

External damages (cuts, bruises,

insect damage, malformed tubers, etc.) 


Scab (no more than 20% of tuber surface is attacked) 

Field requirements before planting

.5 ha minimum area
 
1,600 m minimum altitude
 
Rotation of non-solanum crops previous
 
two seasons
 

Absence of gold nematode, bacterial
 
wilt and ground keepers


Minimum isolation distance between
 
Basic and certified 2 m
 
Certified and table 20 m
 
Basic and table 50 m
 

Source: Technopack. 

1% by weight 

3% by weight 

Notes: i. All standards are in percent or tolerance level. 2. Field standards are permitted tolerances
for first inspection. Three inspections are required. 
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