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Foreword
 

Agencies supporting potato improvement in developing countries generally place the highest 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 socioeconomic 
variabes 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 have in any country's potato
improvement, CIP has initiated a series of case studies of seed programs. This is one of a series of 
studies; others will examine the seed potato systems in Canada, The Netherlands, and Great Britain,
Kenya, and The Philippines. 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 the national institutions concerned with the successful functioning of this vital component 
to the potato system. 

RichardSaw.yer 
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 seed 
reproduction have been extensively studied, the seed systems of vegetatively reproduced crops are 
relatively 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 Ecuador. This system is dominated by a farmer-based informal seed system. There 
is a single organized seed production program of which the major components are split between three 
Ministry of Agriculture agencies. Recent technical advances in the production of pre-basic seed by 
rapid multiplication techniques have made major improvements in the icalth quality of certified seed. 
However, local research has shown that seed health is less important than variety or location in 
explaining yield differences in the Ecuadorian sierra. Among the major technical changes in the potato 
sector -- chemical inputs, improved varieties, and modern seed production -- modern seed production 
appears to offer less chaace for significant impact on the productivity of the sector than the other 
changes. 

In Ecuador the official seed program may have the most impact on the productivity of the potato 
sector by emphasizing the development and release of new varieties. Production areas that should be 
high priority are those still without widespread improved varieties. Since the informal seed system has 
not developed any mechanism to deal with genetic erosiloi, the official program should act to preserve 
the availability of small amounts of traditional varieties. 

Lack of resources, poor communication and coordination among the agencies with responsibility 
in the seed system, and a poorly developed distribution scheme are significant limitations in the smooth 
functioning of the official system. The agencies arc generally oriented to serving the seed needs of the 
large commercial farmer. Except for the development of new varieties which are diffused through the 
farmer-based informal seed system, the small farmer is largely untouched by any official activities 
related to potato. 

If a distribution system can be devised that guarantees that the amount of seed currently produced 
is actually used as seed and is made availatelc to the 90% of potato producers who are small farmers, 
then the current volume of certified seed production could have a significant impact by hastening the 
dispersal of new varieties. 

ix 



Summary
 

In Ecuador potato production is primarily an activity of the small highlands farmer. The government 
has been officially involved in potato research and extension for 25 years, and potato seed production 
and promotion for 15 years. Yet seed production from the official program remains at a low level and 
most is utilized by a few large farmers within a small radius of the government seed production farm. 

Since potato is a main staple in the Ecuadorian diet and potato production is the central maiket 
activity of tens of thousands of farm families, various elements of the potato system have received the 
attention of numerous researchers. While many of the problems have been accurately described and 
reasonable suggestions made for their resolution, potato production remains essentially undisturbed by 
direct government efforts. Potato is not the only crop that has lacked support: over the last two 
decades the government has consistently reduced its expenditures of both agricultural research and 
extension to levels below where effective progress is morc a matter of luck that, planned effoit. 
Institutional instability has been a constant presence in the Ministry of Agriculture. 

The viability of the potato program and the potato seed program is qucstionablc. The potato 
program is at present at a very low level of activity, down from 11 in 1982: now only two professionals 
are employed. The seed production research which led to the installation of the rapid multiplication 
system was supported by external funding. Indeed, a significant portion of potato research and of the 
experiment station's budget and its research facilities.are supported ftom external funds. There is little 
to indicate that these programs would continue without that external funding. 

While there has bven relatively little direct assistance, espcc;ally to the small farmer, indirectly the 
potato sector has been profoundly affected by government policy. The overvalued exchange rate, land 
reform, urbanization, cheap wheat policy,subsidized fertilizer during the 1970's, an( dairy development 
are among the many factors that have affected the potato sector both positively and negatively. 

The principal impact of organized government efforts on the potato sccd system has been the 
development and release of improved varieties. Four varieties have been released and currently they 
account for a significant portion of the seeded area. Up until 1987 potato seed production included 
only the improved Ecuadorian varieties. The native varieties used by the majority of small farmers 
have not been produced in the secd program. 

Specific Conclusions 

1. 	 Potato production in Ecuador is dominated by small holder production dispersed over highland 
areas that are largely good natural seed producing areas. Seed from the informal sector supplies 
approximately 99% of the seed demand. 

2. 	 Potato production is largely market-oriented even among small farmers, and production tech
nology makes extensive use of chemical inputs. 

3. 	 The technology of seed production, selection, storage, management, and marketing in the 
informal sector appears unchangcd during the four decades covered by scientific investigations of 
the sector. 

4. 	 The formal seed sector is significantly under-funded to perform the task of producing and 
distributing certified seed. 

5. 	 Institutional changes within th3 agencies involvcd in seed production have had a negative effect on 
coordination and cooperation. 
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Sumniarv 

6. 	 The area in which the gevernment has had the largest impact on the seed potato system is in the 
development of improved varieties which have been diffused by the informal seed system.

7. 	 The developmcnt of a rapid multiplication system for pre-basic seed production has substantially 
improved the health quality of official seed. 

8. 	 The impact of the rapid multiplication system is minimal, due to the absence of in effective seed 
multiplication and distribution scheme. 

1). Due tw separate large and small farm sccd marketing channels, the seed distribution model 
currently used will not scrv'c small farmers even if the volume of seed in the program is 
dramatically increascd. 

10. 	 Despite the improved health quality of seed, recent research in Ecuador has shown that varietv 
and location are more Important factors than seed health in determining yields and profitability of 
potato productior. This is consistent with restils from other Andean countries. 

11. 	 Any recommendations should take into consideration the historic pattern of good recommen
dations not acted upon duc to a lack of resources. 

12. 	 An alternative model of low volumic, widely dispersed distribution designed to take advantage of 
natural seed production areas appears to be a promising way to connect the official and the 
informal seed systcm. 



1. Introduction
 

Background Potato has figured in the government efforts 
from the beginning. However because of its 

Potato cultivation in Ecuador is an important status as a domestic consumption crop, potato 
but declining activity. This dccline is occurring has been rciatively ignored in favor of cash 
in a country rear the center of origin of the export crops which, because of their commercial 
potato where the potato is still the principal production, figure more prominently in thedietary staple for the majoitv of thc p p l official economy and therefore garner moreSs populatofficial attention (Peterson et il., 19MS).
A potalo food s',tScn has existed in the country The government program for supporting
for thousands (if years. Farme~rs' have, over thleforturis ofdevaret Faelectios adveoe t potato production can be characterized as one ofcenturies, made variety select ions and dlevelop~ed go uprecropgood n--tosslomtern rde ithat ar financing.intentions supported byysfiinsufficientDuring thenanae nhi tniuels, seldom relatively brief modern 
adapted or their, ow pucltiv, cironments, period there have been special projects withcurt ry n ill ierslic''Ai , scvcralfuirther ,add.lru, to the diversity Iin tile systei. outtsidle agencisc that havc provided fil and assis!,nce to the governnancial technical 
Potato prodtction i., at hii l in mme rcial act is'- mcnt's research and extension efforts concerning
itv: one study showed that pro~ducrs, retainedt1 o l f rddion that us rkv potato. In recent years the focus of governmentonk 17"; of prodltctilon ftr ir ome tise (Barskv 

ttefforts has been the establishment of a rapid-The poAd healh conditiins o seed multiplication-based ,chemc for producing basiclititatthca MladyIes l ntbserr ofr te sced on a government seed farm.
peralcved ow ll of rodtianyctisrvrsi pot to 
 This report examines the system of seedpotato p'oduction and use.pro~duction. In an ancient food system, The efforts of theprcsuitialy Ine t ned to its environment, tw government in establishing a viable seed potato 
has, iodcrrt tecthnology changed perceptions onl production and distribution system are described. The structure and functioning of the 
what is the pten imal oft prttdtitin t What has informal farmers' seed svstcm is also discussed. 
itideCrn techiittlt,,V tone to ccaC tihe niprc,-

Sion thai a consrallinlt exists and whiat has it done 
it, relieve i Lat m aveuttaint!: Methodology a(nd Objectivesiderntibotato, and 

rc,,t.;ul beenseed ptmfttt 'ixCav functioinintz ini 

lIc'iudlr Ito se-vral dtccadc. Ihotigh potato 
pr ,dtli mi intl ,ctd prodtnclion technlogics lhis report is one of a series of case studies on 
hasce hcII dcvci td, potil su'Cd iSStill idcn liflcd seed potato systems in selected countries. The 
is 0 cons1r;InI to imlprtved producltivity. Witi main objective of the individual case studies is to 
t'toulintirmi ,. llicial ,ctivitics dciiricd tt relieve identify strengths and weaikncsscs in organized 
this i alintIn1,",ha I rc Ihc htllcnecks seed Ittatt, programs. To (1o this effectively the 
riCt iiiniriiI, tworganicd polato prttgrain titlist be placed in theiln ssteiii',' 

W 1lthillit' .tiee t)II lritilhtial food ss- ctntext of its environment. Thus a systems ap
tuItu, nttde'il ,'i uiiliillll ti ltt h y nadc its prach is adopted in these stidies to categorize 
hi- .[ intt,,il,, I lie I'', s,lti Iurit'l aruters and CvaluiatC t1eC rile of an ortanized program

' tItt, II ,i , , 'ht'i ' It,_ks. l*t). 'The within the Iircr seed System. It is widely 
t t ic 'u( t"w i itiltiuts ,itl. upidlk'Arid, Iclicved 1hat thc ptioor qtalily ol tie generally 

"i i. 1i ti htitpm tst tI l p larit'rS In sCcd, hiih ttf obtaininglwt' i taltli available aiid the 'l(lt 
111'ttilltt v .ter' ii ethftl (t1 chilniuid immiti(ifTki':.', IIt',' u lity sccd are miajotr limiting faclors itt 
It'lili,'t'r1 ti t t' i tle", 'll the ptiltdttitn i.11d In Iht I'PlO%, pottinl Nlany seed prtjects have 
,,.... rilnict h'i'.rii ow anuii,. tviictilltrulA re- heeri Ct' iUdtC'ctd in dCvehmping cotuttrics with the 

mi'dhut,, lio t' siUlititmit aini of relieving these Theurid t irt clitiin, nconstraints. 



Seed PotatoSystems in Ecuador: A Case Study 

results of these projects have been highly 
variable. CIP and other organizations have been 
involved in seed systems work in numerous 
countries. Foreign assistance has taken many 
forms, including the direct placement of 
scientists in seed programs, technical 
backstopping, short term assignments, financial 
support, training, and provision of supplies, 

"equipmcnt an(l genetic material. Ilowever, 
records and results of these activities arc 
dispersed throughout the developing world and 
their current status is largely unknown, 

This case study series is designed to record 
the diversity of formal and informal seed sys-
tens and to determine how secd projects can be 
integratcd into these systems. The intent is also 
to analvzc the performance of different technical 
and institutional schemes in seed potato 
projects. :\ final objective is (o document the 
importance to increased production of improved 
formal seed systems (as com pared with informal 
systems), 

Portions of the field work for this study 
were part of a Ctl'-FUNI )A(RO-INTRI'AKS" 

special pro.jecl to kxaminc the system of potato 
technology gene ration, transfer and ut ilization. 
The field work for that study was conducted in 
two phases, a month-long semistructurcd in-
formal survey in the principal potato producing 
regions led by FUINDAGR() and a two week in-
stitutional analvsis led by INTERIPAKS. During 
the field work a large number of scientists and 
tcehniciars participated in data collection and 
wrilc up. The ficld work methodology and re
search results arc documented in Uquillas Ct al., 
(19,M). The institutional analysis consisted of 
wide ranging inecrviews with Iikey informants inwdei aing and%polihyxecutionrroles in 
lsiovenmentk and extenivy exiteratore reies,il e.k'overnment, and extensive literature reviews. 

The methods and results are documnented fi 
P}eterson ct al., (1')(M). Additional field work 
was Col(ucetcd especially for this sludv. During 
(lie investiv.alon hundreds of open-ended inter-

Views were conducted and Ile literature 
texhaustivclv searched. Thus bot;Lextens;ivecxhasticly Thu hof; c~enivecarhed 
primary tdata collection and secondary data 
includcdin his re i frt, 

Sluded III i srepoto iinformal 

ncnilsm entsahelo requireisysre :o'opcras perainelwc actionmatinyaind by 

the guiohr.. 

2 

numerous institutions. A schematic diagram of 
a seed system is presented in Figure 1. The 
figure emphas~zes the elements of the formal 
seed system. Analysis of individual elements is 
based on available information, interviews, 
publications and direct observatic'1. Where 
possible the descriptive analysis is supplemented 
by quantitative documentation. However, the 
paucity of documentation and the time 
constraints on field work eliminated the 
possibility of formal efficiency or impact 
analysis. 

The approach to seed potatoes as a system, 
used in this study stresses function rather than 
structure as the basic device by which to classify 
system parts. Special attention is paid to link
ages between the different agencies which have 
roles in the organized seed programs and to the 
linkages between these agencies and the in
formal farmer-based seed system. 

By omitting from Figure 1 other factors 
such as physical and cultural environment or 
macroeconomic policies such as trade restric
tions or pesticide price subsidies, the issue of 
defining the boundaries of the system is raised. 
The v'hnments included in the figure are directly 
reki ed to ,he production, distribution or quality 
of seed, or are ,ctfvities that can be influenced 
or managed by participants in the system. These 
elements are the primary focus of this case 
study. other selected factors arc described as 
thev relate to this svstem. 

Format 

The format of this study flows from the general 
to the specific. In Chapter 2 the status of the 

pelato is discussed in terms of trends in area, 
production, and yield. What has happened to 
potato p,,2d Iction in recent times? Why have 
yields stagnated after growing in the 1970's? 
Other elements of the potato food system, con
sumption, markets, and potato policy are also
introduced. 

In Chapter 3 the farm-level setting for 
potato production is presented and then the 

farmer-based seed potato system. 
Understanding the informal system is essential 
to any formal efforts to develop an official seed 
system. I-low does the informal system
function? Are there points at which seed can be 
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Figure 1. Essential elements of a potato seed system 
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inserted into the system for maximum effect? 
What varieties are needed? 

Chapter 4 begins the discussion of the 
formal seed system with an examination of the 
varieties in the country and those being handled 
by the official system. Arc these the correct 
varieties and how does the breeding program get 
its information on farmer preferences? 

Chapter 5 moves to an examination of the 
next phase in the formal seed system, the crucial 
first multiplications of a variety. These first 
multiplications are where important technologi-
cal changes have occurred in seed potato pro-
duction. The official seed program has incorpo-
rated sonic of these new techniques. Why and 
how has this happened? 

In Chapter 6 the bulking of seed to vol-
umes practical for release to farmers is exam-
ined. In this phase the process of seed produc-
tion inevitably moves from wholly governmental 
control to one of interaction with farmer seed 
multipliers. I-low has the Ecuadorian govern-
ment managed this interaction? 

The final chapter introduces some issues 
for discussion concerning the potato seed system 
in Ecuador and presents conclusions of the 
report. Finally, the limitations of the study are 
noted. 

A Note on Potato Physiology and 
Pathology 

The functions of a seed po:tato system are 
in part governed by certain aspects of potato 
physiology and pathology. This section, relying 
heavily on Horton (1987), discusses some of 
these aspects and how they can be dealt with. 

Physiology 

The potato is a member of the plant family 
Solanaceaewhich also includes tobacco, tomato,
eggplant and pepper. The potato tuber is an 
enlarged portion of an underground stem 
containing about 80% water. The plant can 
reproduce sexually through seed from its 
tomato-like fruits, lut thevast mations. 
world's potato farmers select tubers to use as 
"seed." Tubcr-based multiplication is slow, aver-

aging 1:10. Thus numerous generations arc 
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needed to produce large quantities of seed, an 
important consideration for seed programs as 
each generation of this perishable tuber must be 
properly stored and protected from diseases. 

The tuber has dormant buds called "eyes" 
and passes through several physiological stages 
which affect the number of eyes that will sprout. 
Dormant tubers do not sprout, physiologically 
young tubers sprout only from the apical buds, 
mature tubers show evenly distributed sprouting, 
and old tubers produce few thin sprouts. 
Sprouting is import'rint since yield is related to 
the number of stems produced by sprouts. The 
rate of physiological aging is controlled by 
several factors including variety and storage 
conditions. Storage temperature and exposure 
to light strongly affect sprouting and subsequent 
yields. Temperatures higher than about 40 C 
induce sprout growth and in dark conditions 
long thin sprouts develop. If exposed to light 
sprouts remain short and are more sturdy and 
vigorous. 

Usually smaller whole tubers are preferred 
as seed. Undamaged tubers have fewer en
trance points for disease. Per unit of weight, 
smaller seed produce larger yields than large 
seed of equal health and physiological condition. 

The environment where seed tubers are 
grown and stored strongly affect the subsequent 
crop. If all other conditions are equal, seed 
grown and stored under cool, humid conditions 
will behave like young seed for a longer period. 
Young seed tends to be iater maturing and thus 
highe yielding than old seed. Earliness orltns fmtrt sas
 
l dependent on variety.
 

Patholog 

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 ofpf 

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-
In the tropics this means highland areas.

Bacterial wilt (Pseudonmonassolanaceantin)
is a soil-borne disease that can also be transmitted by infected seed. This serious disease is 
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one of the most damaging to potato crops in de
veloping 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 (Phytopthora 
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 
of 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 pro
duce true-to-type seed judged free of, or with 
only tolerable amounts of diseases or pests. The 
physiology and pathology of the potato define 
several basic parameters o,.these programs. In 
order to inhibit crop infection, seed programs 
need to be located in zones where the fields, 
water, and storage areas are free of disease and 
pests. There must be access to facilities or 
institutions capable of handling large volumes of 
a bulky perishable commodity for several 
multiplication cycles. The slow multiplication 
rate places a premium on any technology which 
can speed the process; thus the value of rapid 
multiplication techniques. 

For farmers, the gradual build up of 
diseases among their own seed stocks requires 
that the'i -le replaced periodically. In the 
absence o: widespread certified seed, the source 
of the replacement seed requires careful 
consideration. In developing countries seed 
from higher altitude zones would usually be 
preferred. Thus there is often a distinctive flow 
of seed from one location to another. Once on 
the farm the farmer can manage his own seed in 
various ways to slow its rate of degeneration. 
These include proper post-harvest handling and 
storage, field o. oost-harvest selection, and pre
plaiittng ticatment.
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2. Potatoes in Ecuador
 

This chapter provides a setting for the discussion Area, Production and Yield 
of the potato seed system. General trends in 
production, area and yield are presented along During the last several decades there has been 
with brief discussions on consumption and mar- considerable fluctuation in the area planted and 
keting. Also presented is an introduction to the the total production of potatoes in Ecuador. 
physical environment for potato production and These (rends are illustrated in Figures 3 and 4 
a discussion of major agricultural policies as which show the area planted and production on 
they affect potato production and consumption. a national basis from 192 to 1987 (data are inPotato production in Ecuador is concen(rated in several distinct regions of the siea Appendix Table Al). Also illustrated in theseThis is illustrated in Figure 2. This map shows figures are the regional production and areaThis iresillstatd inpFiureoucT hisb g so  trends. The characteristics of individual zonesthe areas of potato production s being concen-w.
 
tratcd in a north-south stripe through the central
 
mountain valleys contained in the 10 sierra Ficure 3. Potato area. Ecuador, 1962-87
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Data Sources 

A cautionary note on the quality of the data is 
necessary here. Different agencies in Ecuador 
have been active in data collection and have 
produced different estimates on several aspects 
of the crop. For example, the National Statistics 
and Census Institute (INEC) has recently begun 
its own crop estimation service. Based on sta-
tistical sampling and farmer interviews, INEC 
estimates 1980 potato production of 388,660) t on 
57,0XX hectares (ha) for a yield of 7.3 t/ha 
(SEAN, 1980). In contrast, the Ministry of 
Agriculture (MAG) Directorate of Statistics 
estimates production of 420,155 1 on 38,930 ha 
for a yield of 10.8 t/ha (Borja, 1987). These are 
dramatic differences. While conceding that 
INEC estimates of area might be better than 
MAG estimates, MAG officials contend that 
INEC field staff, unfamiliar with potato pro-
duction, may have received deliberate under-
estimates of production from farmers fearing 
taxes. Thus trends or sudden movements in a 
data series may be the result of measurement 
error rather than real phenomena. With this 
cautionary note in mind, the discussion proceeds 
using MAG data. 

Area andProductionProvince 

Prior to 1962 and the initiation of data collection 
by MAG there were no systematic records ofplanted. Intermittent records of productionarea p IBolivar 
between 19318 and 1902 show annual production 
to be less than 1(X0X) t. However, assuming 
yields of one to two tons per hectare, a much
 
larger area would have had to be planted that at 

present (Barsky and Llovet, 1982). Starting in
 
192 area planted expanded nearly every year 

until 1971. Production grew likewise until 1971. 

In 1972 a sharp drop in area planted initiated a 
decade of declining, then variable, plantings. 
Due 	principally to a major drought in 1979 and alate blight (Phvtophthora infestans) outbreak in 
le blthere has been more variation in1983, tand 
production than area. Since 1983 area planted 
has expanded again, reaching in 1990its highestlevel 	in a decade. 

A significant factor in these trends is the 
A significan factolinythesetrends is1tileeffect of government policy. byerlee (1985) 

documents thie relative profitability of dairy, 
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wheat, and potato production in a northern 
region of the country. These are activities 
commonly found in the farming system of large 
farmers in the sierra. The economic returns for 
land employed in dairy production are higher 
than wheat, and dairy represents a lower risk 
than potatoes; as a result, large farmers have 
consistently reduced area planted in both these 
crops while increasing their area in pastures. 
Potato production has shifted over the decades 
from the provinces near Quito and spread to the 
north and south. These shifts are illustrated in 
Table 1. The decline of Pichincha and Cotopaxi 
as important potato production regions is 
explained by the shift to dairy production in the 
zone. The continued importance of potato in 
Chimborazo and Cafiar is influenced by the 
predominance of small producers in the zone. 
Carchi emerged as an important region due both 
to the good growing conditions and the 
development of the small holder class, as well as 
the availability of Colombian seed, and the 
existence of an alternative Colombian market. 

'1able 1. 	 Potato production by province. Ecuador,
various years 

Percetiage of tolal change
 

1940's 1954 1974 1984 19&5 1986 1987 74-87 

Colopaxi 39 23.8 27.8 	 105 9.6 16.6 10.4 -62.6Pichincha 22 192 115 11.9 12.9 14.3 12.5 8.7
 
'rungurnhun 11 15.3 114 14.1
14.9 13-5 10.4 -32.0Chimborazo 10 184 22.1 20,7 21.6 18.9 27-5 2.1.4Carchi 6 122 13.1 18.4 22.4 22.0 	 24.0 832lmbabura 4 3.8 25 1.6 1.1 0.7 0.9 -64.0

4 3.6 1.6 4.3 4.1 4.1 55 244.0
 
cAfiar 2 2.1 4.7 19.0
Azuay 	 12.9 7.3 6.8 44.7I 1.3 1.1 1.5 1.1 1.1 1-2 .9lo, 1 0.7 0.3 0.7 	 0.8 0.8 0.9 200.0 

ourres Harsky and Hovet, 192; lorja, 1986. 

The reduced planting of potatoes also is 
affected by the cost-price factors. During recent 

years, farmers have been caught in a squeeze
between rising costs of production and thetypically variable potato prices. A recent study 
of the terms of 	trade between the agriculturalnon-agricultural sector in the Province of 
Loja showed that the index of rices paid by 
farmers for product ion inputs had, during tliea m r o r d ci ni p t a ,d rn h
 
period 1980-85, risen at twice the rate of an
index of prices received by farmers (Guerrero,1986 cited in Peterson et al., 19&). 
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Several observers have noted that produc- The regional potato yields given ir. Figure 6 
tion surpluses and shortfalls are compensated by show the north, where the production is
 
exports to or imports from Colombia. The principally in Carchi, as consistently having
 
southern border department of Colombia, superior though highly variable yields, though

Nariflo, is restricted by internal quarantine and we must always keep in mind that some of this
 
prohibited from shipping its production to variability may be due to measurement error.
 
departments further north. The Ecuadorian The regional trends also highlight the ecological
 
market, while theoretically closed by law, is in diversity of the three zones. There are very few
 
fact easily reachable. MAG estimates of years when the trends in yield move in the same
 
domestic production deficits arc presumably met direction for all three zones. However since
 
by illegal imports from Colombia and some 1978, the yields for the three zones converged,

from Peru. Wallace (1985) reports that, in 1983, moving apart again only in the most recent
 
a year with domestic deficit, informants in years.
 
Carchi cstim,.tcd that half the volume of One aspect of this decline in yields may be
 
potatoes sent to Quito from Carchi for a reflection of the changing composition of the
 
marketing were in fact from Colombia. In potato producers. As noted above large farmers
 
contrast, iM 1987 and 1988, due to favorable have gradually bcen shifting out of potato
 
.xchangc rates and ample production, production, so that an ever larger percentage of
 
Ecuadorian potatoes were heing illegally production from small
comes farms. The small 
exported to Colombia. farmer does not have the resources to apply 

inputs at the levels applied by the large farmer, 
thus average yields fall. Mufioz (1984) estimates 

Yields that yields of the traditional, semi-technical and 
technical producers are 8, 16, and 35 t/ha.

The national average shows that from 1962 utntil Barsky (1984) provides, via a case study of 
19 6 yields gradually declined even as area Carchi, another explanation of yield trends. He 
planted increased (Figure 5). Mufioz (1984) notes that large producers began using modern 
reports that this was due to the declining quality chemical inputs in the 1950's and identifies a pc
of the native secd stocks. In 1966, the variety riod of rapid technological transformation from 
Catalina was released and national average 1955 to 1974 when 901% of producers in the area 
yields began climbing until 1977 when several adopted modern production techniques. In 1954 
years of drought brought declines. From 19(80 the agricultural census estimated national potato
yields recovered sharply but then began a slight yields were 0.7 t/ha (Barsky and Llovet, 1982). 
downward trend that remains uninterrupted to By the late 1900's, yi(-lds in Carchi were 
the present time. The dip in average yield from sometimes reaching 2() t/ha. In the second 
1986 to 1987 is blamed on rising fertilizer prices period from 1975 to 1981 there was stagnation in 
which caused farmers to reduce the amount the adoption of new technology. The first 
applied, period saw the extensive introduction of 

iLur . Pot t yields. National average, Ecuador, Fi,,urte 6. Pot;ito yields, 1tegional averages, Ecuador, 
1962-87 
 1962-87
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chemical inputs while the second period of 
slower growth illustrates limits on productivity 
improvement with agrochemicals. Thus during 
the initial period, use of inputs went from 
nothing to something and the farmers obtained a 
distinct crop response. During the second 
period input use levels have stagnated as have 
yields. 

ConsumptionCosu pio 

ChangingDiets 

Potato consumption has changed significantly 
during the 19 70's and 1980's. Generally 
speaking, the consumption of potatoes, bar!,'y 
and soft maize has declined while 
consumption ( rice and wheat, primarily in the 
form of bread and noodles, have risen. Food 
expenditure patterns for Quito residents in 19,65 
and 1970 and rural highland residents in 1970 
are listed in Table 2. The data illustrate the 
significat changcs in urban food expenditure 
patterns, primatril ,a shift frot items that once 
claimed wer 711%:; of expenditures to an 
evidently much more diverse food basket, 
Without 1965 data from the country-side, the 
pattern of consumption among rural households 
remains more similar to that of the urban 
dwellers of a decade before. Field work for this 
stIudV confirmed that in 1)87, atsimilar basket of 
items is still important for rural farm 
households. Wheat consumption is mostly in the 
form of nood leg, and dairy constm plion in the 
form of cheese. Though there are chickens in 
most fatrm households, the cots arc sold. Stugar 

is a big consumption item. 


Bverlce (1985) shows that bread and rice 
prices dropped in real terms while those of 
potato rose slightly during th 1)7 0's. The price 
of wheat and wheat flour has been heavilv subsi-
diVCd during this period. ('onsumed its either 
bread otr noodles (uiJcos). whiat has made rapidl 

ains in the die1, of poor contiunicrs itt both 
urban ;in( rural areas. Rice has been aI spccial 
ltaitM for increased prductitin anid rice ar-crtir 
hatve rcceivcd atdis[ruortior acly lairtt shtare (tf 
National Dcvclopmmnt Bank (BNIF) credit 
(l'clcrsot ct al., I9 ). 

Table 2. 	 Food expenditure patterns or Quito and 
rural highlands households, Ecuador1965, 1976. 

'crcentage of total food epcnditures 
Rural Rural 

Quito Quito non-farm farmt~OCXIItem 1965 197(, 1976 1976 

Wheat[ 16.5 	 8.36.0 9.6 
Meat U'.2 5.1 8.6 7.2
Dairy products2 12.6 11.10 7.2 2.1 
Rice 7.0 5.3 12.1 13.8 
Potato 6.3 4.1 11.1 9,9ua r 5.9 2.6 5.9) 6.3 
OF -4.0 1.3 4.3 4.9 
Minanas 2.1 1.2.4 1.7 
tg'i 1.() 3.2 1.9 .6 
'toal 73.1 39.0 60.9 56.1 

Sources: 1905 data from Valderrama and Luzuriaga. 1976 
data from Immick.
 
Notes: 1. Wheat is counted as bread and nxxdles for 1976.
2. )air- products includes milk and theese. 3. Oil is 
cteounted as pork lard for 11)(L5and vegetable oil for 1976.
4. Figures do not add to 10)% as the), are the nine mostmportant items inthe 196 food basket. 

Consumption Estimates 

Estimates of potato consumption, like most 
other consumption estimates, are simply the 
remainder aftcr other more easily countable 
sourccs of demand are subtracted from total 
production. Estimates of usage are usually the 
result of inspired guess work. One set of 
estimatcs indicate that consumption of fresh 
potatoes consists of (t5%'. . of total production, 
wastes and animal feed take 7%;,, seed 8%, and 
loses, rotting and dehydration take 20% 
(Maldonado, 1)74). While many observers 
conclude that consumption has declined, MAC; 
calculations of potato crop disposal show 
consumption increasing. Based on a strict 
mechanical formulation, consumptton rises and 
falls with production. Ilowcvcr, because of 
illegal trade with P'cru and Colombia 
conisu mption is ccrtail m re stable. Some 
recent estimates stte tihal per capita poato 
costtimption, alfter falling, iii the l97t)'s, has 
,it!airn risen and current cstimc., place it at 

ycar (IBat-sky ct 
There is vet-r little ptri .s.esiiw, )f pt tt) 

producls by tiodern nicthfiods atnd in the country
side there is no ust made of [lie traditiontal 
met hods of proccssing which are commonly 
foond in 'cru and Bolivia. In the cities, fresh 

(0) kg pcr 	 ' al., 11')85), 
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potatoes are made into french fries and there 
are some small scale potato chip processors.-

There is very little storage of potatoes des-
tined for the market. During the Field work one 

informant noted that if thc dirt on the harvested 

potatoes was dry then the price would drop by
 
half. That is certainly an cxaqeration but it
 
emphasizes the market acceptability require
ments of the Ecuadorian consumer. Wallace 


1085) noted that potatoes harvcsted three days 
or less arc acceptable to the consumer with an 
tipper lin it of eight days after harvest. 

MIa rketin g 

l~otato market ing Ii Ecuador has been ex-
crisivelN st udied (Siinmons and Ramos, 1985; 
"allace. 1185: ()hnis. I0"S4: Wicand, 1075; 
MIaldonido, l17.4; Ardvlo. 11)73; Bromlcv 
1953). The basic cenvironmelt of miany relative lv 
siall periodic markets serving the rural area is 

mnade possible byv numerous intermnediaries who 
Cr\e, t collec nIMidiSSmblCll the market 

produce inlto inore clficicnt quantites before 
'hippinev tliemi to he1 eb.unir arketls 

\larktini. problems /N'S't'CLeld with ilul -
Inaling priCCeS caused bv prodltclio n cvcles and 
perceived nionopolistic p)wcr,, ofi market 
lliiddle.niln hiaic Causied (.mintillt coincern 
amine, policy makcrs in Icuaidor. [lie flow of 
consumer potatoi mnrkchin! in the country is 
given by F:igure 7 which illustratcs the basic 
north Ito solih llow oft ir niction Irton i the 
producing rcions t) the urlan markets. First 
describcd b\ ,r iml1v 11 53 ), the cmnlinmicd 
cxistcncC of the,C l]W). has been chCcked by, 
Ialdonado md Sinnmoiind Ranos 

Nunicroi, market channels wilhi distinciive 

trails ha'.c becn idemtified for the small androden iers 
lahrv, I,2 i (M , ad-, 1B 5k. 
Hoele arei nldin Ficurd ain notableS 

'Iicthes hinelsire the lure number ofaintrolainil thics,c chminncls Arc (lie lirtvc nuilbcrF of, inlcr

meiliaries. but ilsm siihnis V lie separatilorl 
l channels einphwed hv the [trtc and su!(dl cha nCI l V l bc[.araIC 1,11C lin ohS tIsl 

................................ i 

IIhv Iterms Ircntld l (:, illw% ~ (hip-, ,irc Anfll2it'aland h 

win l)rrsfl.ui vC 
, 

u lll ihthi liritish iernIis chips and 
Srmsps 
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Potatoesin Ecuador 

between large and small farmers for consumer 
potatoes also has an influence on seed mar
keting, reinforcing the lack of contact between 
large and small farmers in this and most other 
aspects of the Ecuadorian potato food system. 

."igqr_2. l'Otato marketing ftlv,' 
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Source: Bromley, 1953 

A1rva)Ar~vlo (173) described a three year price 
cycle affecting the production of potatoes. This 

cycle illustrates the reactive behavior of produc
where high prices in one year influence the 

planting dccisions of the next year, which 
increase production and this cycle is continued 

the following seasmns until product ion exceeds 

thc oritinal markct demand and prices fall 
sharply, which induces producers to reduce 
plantin,vs in the following seasoln. The continued 
prcsclcc of Ihis cycle was docunicnted by Swett 
tlOr-4) and Simmons and Rainos (1985). 
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Fieure 8. Potato marketing channels 
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Source: I'RONARFG 

Reinoso (1988) investigated the market for 
seed potatoes. Some of his preliminary 
conclusions are discussed in Chapter 6. 

Policy Setting 

In Ecuador, change is th only constant in the 
country's official agricultural institutions. Since 
the early 1970's, there have been 12 major 
reorganizations of the national research and 
extension agencies (Ramos, 1984). There is a 
13th reorganization currently in progress, a 
process being facilitated by a large 
Interamerican Development Bank loan for the 
creation of the Program for Agricultural 
Technology Transfer (PROTECA). The 
adverse impact of this continual reorgartization 
of potato technology generation and extension 
programs was noted by Peterson et al., (1988). 
Official potato research has been in progress 
since 1962 so the program has witnessed all 
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these changes. For seed production the history 

is slightly shorter but nonetheless marked with 
several notable dates. Some of the more 
significant organizational factors as they relateto the formal seed potato system are listed in 

3. 

Agencies and Institutions 

The principal actors in the government seed 
sector are MAG and the National Agricultural 

Institute (INIAP). MAG is responsi
ble for extension and certification activities while 
INIAP provides the basic and applied research 
for potatoes and the production of basic seed. 
Within these two institutions are several 
departments that have responsibilities for potato 
and potato seed. INIAP consists of a central 
headquarters in Quito and several experimental
stations scattered around the country (Cabezas
and Espinosa, 1984). Research at these stations 
is organized in commodity programs. The 

activities of the Potato Program are in two 
stations with the program leader located in the 
Santa Catalina Experiment Station just south of 
Quito. A significant portion of INIAP's 
activities is also the production of basic seed for 
various crops. In the Santa Catalina station seed 
production represents approximately 15% of the 
annal budget (Peterson et al., 1988). Thus 
there is a Seed Production Department and 
within it, is a special Seed Potato Unit. 

In MAG there are several entities which 

have ties to potatoes. The Technical Directorate 
of Roots and "Fubcrs with regionally-based 
subject-matter specialists is the principal link 
between the researcher and the extensionist. 
There is also a Directorate for Seeds that is part 
of the National Seed Program (PNS) which is in 
charge of certified seed production in coopera
tion with a parastatal agency, Empresa Mixta de 
Semillas (EMscmillas). However, for technical 
and logistical reasons, EMsemillas does not 
cooperate with the Directorate for Seeds in 
potato seed production. 

The creation, dissolution, or transfer of 
units or departments, highlights the institutional 
imbalance between research and production 
(INIAP) and certification, distribution and cx
tension (MAG) elements of the seed potato 
system in Ecuador. The system has a new 
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structure every few years. This institutional below the 1% the World Bank recommends as 
instability emphasizes personal contacts at the minimal to maintain a quality research system. 
expense of institutional contacts. Thus in Salaries are too low to attract and keep staff 
matters where the different institutions need to with post-graduate training. However, the 
interact, things flow smoothly only if the contact majority of the research budget is devoted to 
persons are friends, payroll, and not to operations. In this atmo

sphere, the Santa Catalina experiment station 
director actively encourages his staff to seek 
outside funding for research. While for the

Talle 3. 	 Institutional events related to the formal entire INIAP system the figure is 15% of budgc
.eed[Motato syste in IEcador (Cabczas and Espinoza, 198),4), the director of 

1962 tNIAP Santa (Caalinastation isopened. Santa Catalina estimates that 21)% of his bodget
INIAP receives xotato germplasin from private
national collection and Nexico ;ind conics such sources. I Ic also asserts tiat(iolkohim. from 

1968 Seed Production bepns at Sta. Catalina cxltXn- this outlside money does not cause the central 
ment station in MAO,.

1969 New Seed .taw is passed. )epartment of Seed office to subtract a like amount from the 
terlification is created. - ,.

1971 Roots and Tuber's Program is created in . Station's budget nor does this money affect
Potato certification bcgins. stat ion research priorities.

1977 Programas dc Investigacion, en lPrdtucci6n 
(Pt P's)on-farm re.arehare begun. In this agricultural research context, the 

1978 
 Prograrna Nacional de Semills (t'NS) containing International PIolato Center (C IP) and the
the Dept. of Seed (ertification is created in 
M,\(i. Roots and "'ubers Program is disbanded, Andeain Irograin ' Coope Potator pcrative

1992 t'RtPC'.,\-funded sced rxitato research program Research (|PRA('IIPA , a Canadian-Iunded re
begins at Sta. Catalina. 

1983 Potato Seed Unit created in Seed 'roduction search network, have established technical and 
Dept. at Santa a('tlinaistation. 

1984 'echnical )ircctorite for lRos,inid tuhlers is institutional links with several units of NIAP;
creaited i MA(i the Potato P'rogram, the Seed Potato Unit of the 

1985 Se'ed Ccilifciatuon Units c.tlmlshetul in ciopera-
Iion with P'NS at Sta. Catahna Seed P'roduction Department, and cooperating

1987 I'T( I1tJ(A is created 	 researchers in tlie central administration and the 

Sources: Naranjo. 19 : PRACIPA. 183. Connel. 1'I.-1: Departments of Nematology and Pathology
INIA' Seed Deptc. I'M5. (PRACIPA, I983; International Potato (enter, 

1987). 
Swntflwy1 , of ItitutiotialAnalysis Extension. In the area (of technology 

transfer, the support of the government is 
sinilarlx weak. The budget of MA; has

l'hc diagnostic institutional stldv 1) Pctcrson ct dropped from .	 to 3...l'; of AU;DI' in 1980 
al., (1,9,)8) identified several strengths and in 195. During tlie last two years 12% of the 
weaknesses ingovernment policy toward potat , budget has bccn for programs. In other words 
research, extension, and seed productioti and there has been a large staff without any money 
distribut ion. The report rotes that INIAI' has *i to spend on activities and as a resul they have 
good record (f producing new varicties and does bccomc dcskbotitd. Extensionists are poorly 
considerable training and produces numerous paid and have low levels :)f education and 
technical publicat lots. In a review of major trainine. Extension contact is limited and 
efforts (of INIAI ) in potato, Barskv ct a!. (1985) usually restricted to orgatni ed groups. Linkages 
identified the development of' new varieties, the with INIAI' are poor. There is no 
work on combating insect pests, and sltoraic as . iMA( ; for thecort1uicattomis nit 
the principal rescarch achievetitcrlts. dissemination of extension miaterial. INIAI' 

Research. Concerning the gcnerati(ri of contct with cxln.siotnists rid farmers is 
technology the l'ctersoi el l. report ited fiati considered %crv weak. 
the aigrictilitUri research budgiet hai, dropped Valderrina and l.ti/trilagi (1980) note 
front .75"; of agricilt ural Lross d oincsIic that before it was disbainded in N178, aln objec

product (A(II)I')- in t98) to .31; in t levels tive of' the 1'roirati of Rools aind Tubers was the 

reductiiin 	of plll;'i area plaiteld together with 
the cintinu d satlisltactlon oif cntsumiler denind.	 AOit It is the measureiif tihetitil ,ilue ol goojs and

sCrvices prixiticed the sector ihc Toin ag riculitirc of through increased priduclivily. this end the 
ecu m incasure exe fioireign traildcno y ''lhc li-s 
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Program targeted large farmers and coopera
tives as the most efficient means to reach this 
goal. They conclude that the main impact of this 
policy was to direct a larger share of National 
Development Bank (BNF) credit to large pro
ducers, a tendency that continues to the present. 
The current Directorate of Roots and Tubers 
also defines promoting increased production as 
an objective, and like its predecessor, views the 
large farmer as the vehicle to reach this goal. 

This bias against small irmers persists in 
many forms. Rcpetto (198,) n his survc, on 
pesticide subsidies, notes that the subsidies are 
captured by large farmers and farmer as
sociations. The Agriculture Centers (Centros 
A/qicolas), which arc dominaicd by large 
farmers arc given direct grants to purchase 
imported pesticides. Small farmers purchase 
pesticides through retail outlets where, through 
lax enforcement of price controls, the value of 
the subsidy is captured by the retailer. 

The most recent extension reform which 
created PROTECA is bilscd toward rcadily 
accessible production areas and uscs the 
Training and Visit (T&V) cxtcnsion system. 
The emphasis on the readily accessiblc area 
ignores many marginal communities not or, the 
main roads. The T&V system limits the number 
of contacts a single extension agent can make. 
With few agents the tendency is to (over larger 
areas by seeing the larger farmers or farm 
organizations. This bias is pcrhaps not too 
surprising since key officials in I'ROTECA are 
from a large farmer lobby group. This lobby 
group is discussed in the scction on farmer 
organizatlions below. 

14 



3. Farm Agroeconomic Setting
 
and Informal Seed System
 

Farm Agroeconomic Setting 

Potato producion is central it)the food sstr 

of most of' highland Ecuador. An estmated 
t,(XX) f'arms have po+tatoes and 'M<)''of these(AXs ar if lsso Ithan andTof W.;l!.rtheseoc

faris are of less than 1 lii tagrom 
etting for potato rodution I cuador has 

bCCn extensively studied, e.J. lvet (l )8o),
Barskv ( l')4)., and Wicgand (197)., Much of' 
the information in this section is drawn from 
other reports proLducc'l during thc. field rc ,earch 
for this studh including Peterson cI al. (lq,) 
atnd tquillas et ,1. ( . 

Plivsk-wl stinbN 

Potato poduction lakes place on level 
valley bottoms orF on ii~s With a slope of' ~vallcv100 I wit o 
much ts W degrccs, at altitudes Ilat range from 
2,44 X) to 3,0) iii. 'The predoinriant soil t'e is 
the volcanic Black Andean, which is rich I 
organic tnattcr and has aIgood h xltirc )r potat( 

roiduito n. I lainnond and I lill ( lI-i) note 
that, ico dig ti) national soil ferilliy tests, 
Andean soils reqire ,ulernintal ntoi.cn ,ind 
phospiniroits fort i) io~l prodhuction. "'he' 
Andean clirnav: is charactcri/ed nore bvdiurnal 

te a ture faluct a ngs (Trollchem
jerctper;lttlati nsfl are lar!e v ; fu clt ) , 

afcl
lal aue ll 

of potatlprofduction whet'n Ili night temel)ra-
tures fill below Irceiing. Though It is luch 
local varliaility, INIAP stludie have CSihllaICd 
IWi inilajor p.1111ing betr'inlirigt illpot ato seas'olrl 
Nhv anld November (Nlufio. i2) ; ht' clt'n-
sise.t iniappIih, donlc hv the Nillnil Aricultural 
IRcginili/altiui Ilir,.raini (flU()NAIL( ) in 
NIA( hah ib letd Ithe'l'cliriit'il I )iretolratle toclassi li s 
 i TC asahIMIC iretCItial10clwissilv potlalhl c P I , s 1)t'ci.-rto: I 1 1 ndlItl ;is, 

w't'ondiar, do. pCndn( tllji ,ih luM C, 1,0i1 aind 
rainfall. (0archi the highet pci iti, iif 

prelferetial reilivC 1o scCondayIpotato alea. 

n 

I 

Small larnns and Lar,' I'ami.s 

A dominant agroconomic feature of agriculture
in the vi'ra is the inequality of land distribution. 
In I84 after two decades of land reform, 35%[. 

of the lnd is still occupied by 1.3 of the farmunits ,4 1(l hai or nmore (('iirihoga, I)). As 
not aove, the vast majoritf' of farmers in the 

whic ae ftheir loekhiouwor sc are 
inufice ts r th fr in famil The 
salifi nes lesthan on he 

"an 
Ifavorablc rctions arid as manv as Ii,c hectares illd aulvorabhe. rcions (lc'clstoo cI al., I)8.8). 

Sinall Ltrm are classified y NiA(; and 

a, thosc olerat ing with traditional 
technology and large Firms as those with 
innulrn tcchniolol,yv. TIo facilitate planning, these 

agencies Produce crop budh.,ets for the different-AttumS I"ilipe" oflthesel dishlc 
tchlogy ,%:tents. -xamples of these budts
~C.11 hc hit in In Rcinoi (1P87). Il owcvcr, aswill be' discusse~td belosw, lit lar.e-modern,

Iihetrauitia i does t h odfr'-.hiill-traditIonal linl,we' doesr rnol hold for 

d,,tiit',.In t ll lu cts tiel arc not 
CWigiiifii i hi produiction techno lgy,diffcrences 

t i ir the .isuiniilulion of seeld ly'pt (certified
t-for large fari s, coiion for siall), use of 

mchanied land preparation, and degree of 

ical input use. Medium siucd far ms+,bridge
the tw('t extem e cas' andi a scini-leclhnical 
clas.silicallon is defIned for thcn. IHowever the 
position occipied by these farners is in fact 
psi tnvd v asliding scale vaivig between (le 

db ar ligsc -i 

I"'(ri+'r ()r,'(#iztion. 

Anithe r distinct ilrc felrt of Ihc farmic sector is 
the dtrcc to which small farrers are organi.cd 
inro coolpc rat ivCs or COl Iiuiles. As i 

c iii ce of the Lind reforml process, 

cooperatlivcs have tbeen formed for economic 
pu rpoe,-s sich is agriclitlural production. 
Comunniiies, which are Iio'alMv oirtani/cd aillong 
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the indigenous population, have social 
dimensions for the association. Peterson et al. 
(1988) estimates that nearly 10% of the farmers 
in the sierra belong to one of these types of 
organizations, which are the principal point of 
contact between the government and small 
farn ers. 

Agriculture policy nccds of large fa irmers 
are served by a lobby group known as tie 

Chamnlber otf A,g r 1(. it II rtc (C inlara tic 
.,ricultura). The ('hamlber of Agriculture is 
organized on the local level ;as a series of 

Agricuture Ce niers. throulgh various
icnibctship rtcquircincis thee organizations, 

thougi chartered to scrve all farmers arc, inl 
fact. o)pcn onl]' to nedium and large farmers. 
Variuo,, unrollhenl rcqluirem1ets nlakc it 
difficult fcr mlill larncrs to Join (t'ethl.'"o cl 

)'l.,lt )..M nd'ieCr ic the h( lailcer rcglairl\ 
rot tlc in ind1 oiut cc1 eclmvcrninrlc 'rvicc aind also 
\c r\ ,cL,,i, Il'adCr, if tIle iii;tto l llrlduccr 
alslscltlc 

repie sent 


Pc'iticduo 

lcet ylc 

l, ie 
A'ricullt 

l1 -,:34I. 

Credit 

The IINF 

ll , ht file (.'lliic doc's lot 
inlall tilne r inlterests i given bv its 

that Linc rLIorro lr;-, had a se:ve re 

tn cli L adoriarl iiericultirc and 
tlIllIlcmlsilltii nI l (( a raisil dc 
Ii, l ti79, qurioled in Seligson 

is the principal governmental source 
il agricultural production credi in tlie country, 
supplying more than %j( of tile total official 
credil. 

The vierra received 2W,<'; of1ltctal crop credit 
in I185. 'I'houli direct niasurcncnts arc not 

insall are 
estiMaed IC t IlCss Ih;i ofltotal credit 
Ic lssiblc with ItINt icords. fariniers t 

C'ivC t11 

l'ltArson t ;il., I ). IlntI,8t, inioig cr1111 
IlcIt ilteri Iliillid ,i smallll alii ns in hlie Vicrl: 

polcai ce, barle\ rid 
sl n m hI llalhniti .4<' 
poliattics gt()ig .ic1 

ilhlligll the pciht is 
crop ii theccilii rllv 

fava itclhcr rece' iv'd 
cc tolal clIp hins with 

i f Ihllat (Table ,1). Thus 
tile iilli iniMst valubliC 
it i cdoesiitll rec'ive at 

plrc olrlarnl hltire it credit. 
Ihtrt MiC il niy privatei money lenders. 

mll l arnicrs typically ite. loans from Ihesc 
lenders ltr shorl term ciisurlliup lliplrpoes. 
Inltrest raltes n tIh' ts loans rangc from 5-l0Tl, 

monthly (Uquillas et al., 1988). Interest rates at 
BNF are 18% for an 11 month potato loan. 

'ale 4. INF credit for polatoes in Ecuidor' 

toial t tal 
CIA2 Poltat 

Ucd;, cd,Year (Sucres) (Sucrs) ", 
-

!hm e 2orc t I i 61 

Q 1,
I UI 
9 

1Q81 , 

%w,et: 

7.54.T 17 7,S
3,7.10 20" 54_
5,46 .A9 .,

10,715 443 4.o,Iele iA 46 

III,., ],)',. Annx I I 
1.(riginl ceJt only. no 

Noel No.ti 
larnr, l arynec 

- i
credit 

17212.1 

13,010

221w5 

59 
23.0222,014 

oan reneals 

otato
'edit 11 

1,2u) 7.0 
1 In ,l)O

4. 170 2155T 
.3 8_S 6.047 

1.750 73 5,875l,1S 8.2 7,Do 

2.Millions of cn e rn 

iotato 
area 
wili

crdit 

5,11 
5,1M 

, of 
lotal 

i,>ato
areal 

17,4 
14.8 
19-5 
18.1 
16.113.1 

Scre. 

Farner Seed System 

The iniportance of the seed potato system in 
iniprrvirig lte yields and productivity of potato 
hias been clearly recognized in Ecuador. Several 
slt tidis have described components of the 
systCr. AmonglItose which deal with the 
farmcr seed sys temn include MIoya (1984), 
Figu.roa el A. (197)), ]luIpcz (1987), Buitr6n 
(1990) and Valdcrrani a and Luizuriaga (1980). 
In this section, tie discussion of sced covers the 
rate at which seed is renovated, sources and 
types of secd used, and farmer sced 
ianagement practices. Included in seed 
inanagcment practiccs are selection, storage, 
and pre-planting handling. 

Seed Ren#ovaition 

The majority of the potato production areas in 
lhc counirviare also good seed potato producing 
arcas. An cxtrenc exaniple of the suitability of 
the envirlnmnent and the variety, is tile 
ioseratiin of cite informant Ihal lie had uscd 
lie sainc s ed for 15iVears. MsI other farmers 

rcpi(rtcd a 3 to S year rate at which the) rc
placed seed. Reinoso ( 198) rcp rts an average 
seed rcnovatlion rale of 3 to 4 years for a sample 
of' farmers froni the central zolic. 

Ili (archi, lie best Potato area in the 
countlr, small farmers generally decide to 
reriiovate seed and thus enter the seed market 
for two reasons (aside, of' course, frot reasons 
of accidental loss of sccd st cks from, for 
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example, a crop failure): because prices are Center of Azuay, Cafiar and Morona Santiago
lower during the harvest, or because they want (CREA) which has a farm producing "selected" 
to obtain a new variety. Neither of the reasons grade seed. 
arc related to the pathological degeneration of In lower altitude production areas where 
their seed stock, the usual incentive for rotating higher temperatures reduce the viability of seed 
seed. A high price during harvest motivates the storage, and seed degeneration rates are higher
farmer to sell most of his production, saving due to increased aphid pressure, there is some 
little for seed. Thus there is an inverse relation downhill seed flow from the surrounding higher
between prices for table potatoes and the quality production areas. For example, farmers from 
and quantity of seed saved by the farmer. This below and around Alausi (2,6NX) m) often 
is a practical strategy since potatoes arc always purchase seed available in the Alausi market 
available in the market, which is produced in the pdramo, the high, 

humid and relatively flat areas (3,3(X n), above 
the town.

Seed I'/ows Tracking the path of a new variety into an 
area is a convenient device to follow seed

II Ecuador a predominant feature of the movement. ()no such example is tlie movement 
informal seed system is its lack of any significant into Carchi of the Colombian variety Morasurco,
flow of' seed material citfher bet ween Or within pri/ed by farmers for its quick maturity or 
regions. There arc, hocver, scveral areas with earliness. Miorasurco has been in the province
minor seed flows that canl be detccled. Most for about three ycars and many farmers want it 
farmers save thcir own seed and when they need for seed. Farmers who had the variety were 
t , renew sccd stocks tlie usual source is usually able to recall how ihev acquired the 
nci1hors or the local market. As discussed seed. The most common methods of getting
abo\e, 'ii most arcas potaltocs can be grown on ;I seed werc via family contacts by gifts, loans or 
year-round basis, thus thcrc arc always stocks f purchases. Since Carchi is a border province
sced availalc in varying states of maturitv, many fareiirs have family members in 

Based on responses from informants, some Colombia. The quantity of seed ac(luired 
areas are locally known to have better seed. through this type of contact is seldom large and 
These areas were not widely known outside of often only a few, quintals.1 

(he imnimediate region. For examnple, in Carchi, ()ther farmers mentioned thefIt of a few tu
the parish of San (iabriel was mentioned by hers as a method of acquiring seed particularly 
some farmers as a good seed area. Other fIr a different variety. S!ed was often igiven as 
farmers note(d however that San (;abriel had this I,i ts, especially aniong family members. This 
reputatioi riot bccause of seed qumality but rather mechanisin accottud for a significant portion
 
because of seed availability. San (;abricl is of the small intcrrcgional seed flow that was ob
located in an ecological zone tiat opens to the served. InI a recent central zone survey, all the
 
western jmugle it is nore iinid and has assured 
 farmers who had seed to sell indicated they sold 
rainfall when the other parts of the province it to friends or relatives (Reinoso, 1988).
experience drothit and, thus, has potatoes when In the field work for this study, Lpcz
the other farmer's supplies arc short. (1987) in Tungurahua and Reinoso (19S) found 

In the south, an area mentioned as having large farmers to be the only ones who acquired 
good seed %,as the El Tanibo market. El 'Iarnibo certified seed. There were no reports of small 
was menlioned as a good sced source sirce the farmers who used certified seed. One of tire few
market was small and the seed were locally point!, of contac' between large and small 
produced, as opposed to tile Azogucs market farmers arc those small farmers who work as 
that mnay have lpotatoes brotit,h in from the day laborers on the large farms and/or are
Riobamba area further north. IHere too thcc neighbors. InI these cases the small farmers may 
arc possible altcrnalivc explanations for this acquire seed from a large farmer. l owever,
reputation. EIl Tamnbo is iII a zone that oins to given the distinct marketing channels used by
the western tropics, and near E1 Tambo is a 
special project of the Economic Recovery I A qunial ei,cighsI1) pxunds (45.45 kg) and is a 

commonly used potlo measure in Fx£uador. 
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the different groups (see Figure 8) the seed 
produced by one group seldom reaches the 
other. 

.Need Prices 

Seed prices vary durirtg the season, roughly 
following the price cycle of table potatoes.
During the field work prices of seed-sized 
potatoes were found to be above, the same as, 
and below the prices for table potatoes. This 
was for seed-sized tubers that may or may not 
be sprouted. 

In Ecuador the relationship between table 
and seed potato prices has much to do with the 
dynamics of an individual market on a particular 
day. During and after harvest, potatoes are 
graded and sacked according to size. An 
exception is some areas of Chimborazo where 
there is no grading. Prominent actors in most 
markets are the wholesalers who purchase, 
assemble, and market local produce to the 
nearby urban areas. These wholesalers often 
regrade the potatoes purchased, with the laige 
size tubers destined for urban :onsumers who 
will pay a premium for :he larger tubers. Rural 
consumers tend to prefer the smaller potatoes 
that are an appropriate size for the hearty soup 
called locro. Depending on the activity of the 
market on that par.icular day, the wholesaler 
may chose to remove to the urban market or sell 
locally the seed sized potatoes. 

The farmer who wishes to purchase seed 

potatoes on a given market 
 day may find sacks 

of pre-sprouted potatoes or sacks of freshly 

harvested seed sized tubers. Competing for the 

freshly harvested tubers are housewives who are 
looking for a table potato. Thus the price of 
seed-sized tubers can vary relative to the larger 
sized tubers. 

Seed Management 

Potato seed management is fairly similar among 
the different region, and faii, sizes. When new 
seed is purchased and the farmer has reason to 
believe that it is of higher than normal quality, 
the harvest resulting from that seed will be 
conserved as seed. This is especially true of a 
new variety acquired by a farmer. Since the 
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quantity purchased is usually small, the farmer 
can accelerate the multiplication of his stocks by 
not selling any of the production. 

Farmers do not practice positive or 
negative selection. Valderrama and Luzuriaga 
(1980) and L6pez (1987) also note that farmers 
do not consider the potato plant when selecting 
seed. Positive selection occurs when the farmer 
stakes individual plant5 or plots he recognizes as 
being healthy during the vegetative stage of 
growth. Negative selectioi is the removal of 
diseased or off-type plants. These practices are 
proven low cost devices by which farmers can 
improve seed stocks by slowing down the rate of 
transmission of some diseases from one 
generation to the next. There are several 
possible reasons why farmers do not employ 
these practices. First may be the result of lack 
of extension contact as discussed in Peterson ct 
al. (1988) or the fact that in favorable seed 
producing areas the good growing conditions 
often mask many of the symptoms of disease 
making the positive selection process difficult. 
Finally and perhaps most importantly it may 
result from farmers having experimented over 
the years and realizing that the loss to 
production plus the additional labor costs of 
negative selection were not compensated by a 
measurable improvement in yields. 

Several farmers with fields in different 
altitudes rotate sced from the high fields to the 
low ones and vice versa on the belief that the 
seed grow tired of always being put back into the 
same location. 

Freshly harvested potatoes arc graded bv 
size in the field and the seed sized tubers are 
selected, sacked and transported to stores on the 
farm. The stores can be any convenient space in 
the house or outbuildings. Given the common 
type of house construction and climate, these 
sites offer cool, dark conditions. Generally 
losses from these stores arc low. There are 
virtually no specially constructed seed stores. 
An exception to that is the Colta area of 
Chimborazo Province where a special project
installed more than 1N) diffused light stores in 
the early 1980's. 

Potatoes are stored in either loose piles in 
the corner of rooms or sacks and are removed as 
needed. For small farmers in the Chimborazo 
area where there is no grading, the larger 
potatoes are removed for home consumption 
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and the remaining sprouted potatoes are used 
for seed. 

Also in the Chimborazo area farmers 
reported using straw-lined holes covered with 
straw and rocks to store seed potatoes. No 
farmer reported seriote, pest damage during 
storage. Occasionally mice would damage 
tubers on the surface of piles. If aphids were 
seen on sprouts then all the sprouts would be 
removed. Farmers would sometimes spread 
lime in the store to inhibit the movement of the 
Andean weevil larva Prennotiypes vorav, known 
in Ecuador asgusano hlanco. 

When preparing seed for planting the 
longer sprouts are removed. Farmers recognize 
that by removing the longer sprouts, multiple 
sprout growth is stimulated. Virtually no 
farmers practiced any sort of chemical 
pretreatment on sced tubers. Cutting seed 
tubers is done very rarely, only in cases of 
extreme scarcity. Uncut ceg-sized tubers are 
considered ideal but any size tuber can be 
planted. In an effort to get a certai number of 
sprouts per hill, farmers place one, two or three 
tubers to a hill depending on the size of the 
tubers. 

Preservationof Varieties in the Fanner 
Seed System 

Since tht, potato is native to the Andes, 
Ecuadorian potato farmers are blessed with a 
nearly unrivaled range of native germplasm that 
has evolved to fit ecological niches in the 
country. Over the centuries farmers have 
successfully exploited many of these varieties 
and a large number have traditionally been 
available either from the market or from 
neighbors. However, with the introduction of 
new varieties and with the increasing costs of 
production, the continued presence of many of 
the older varieties is threatened. The existence 
and fragility of this reserve of germplasm and its 
importance to the breeding efforts of the Potato 
Program were recognized via a project involving 
INIAP and the International Board of Plant 
Genetic Resources (IBP(;R). The project 
sponsored germplasm collection trips of INIAP 
personnel in collaboration with CIP (Sola, 1986). 
Germplasm samples collected (luring the two 
year project numbered above 1,IX). However, 
these trips serve to note the decreasing 
variability of varielies found in the market and 
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to document the decline of the number o 
varieties currently cultivated by farmers. 
of these changes are noted in the fo 
chapter. 



4. Breeding and Variety Selection 
for Production 

The work of a seed program is dependent on 
having varieties with characteristics suitable for 
the needs of farmers, processors and consumers. 
Thus breeding and variety selection are essential 
components of the seed production system. 

Brief History 

The present-day breeding efforts had their start 
when, in the 1960's, the germplasm collection of 
the Central University was transferred to INIAP 
and named the Colccci6n Ecuatoriana de Papa.
Andunaedam the Ecutof e pa.Cohcidn 
About that same time the head of the potato 

program received germplasm from Mexico and 
Colombia. This donation was facilitated by the 
program's association with the cefeller 
Foundation. With this wealth of material, 
emphasis was placed on a screening and 

selection program, rather than on a breeding 
program. Thc variety INIAP Santa Catalina 5 

was the result of the initial screening; selected 
from Colombian materials, it was released in 
1966. 

Actual breeding work started in the early 
1970's with the growth of the potato program 
during that period. Material developed from 
crosses was given a letter designation for the 
year, starting with "A" in 1974. The program is 
now working with material designated "L" 
indicating numerous years of crossing work. In 
the mid-1970's several program people received 
further graduate training with, most importantly 
for the breeding program, a plant breeder going 
to the USA for a PhD. 

Several promising clones were developed 
and released as varieties in the early 1980's. In 
rapid succession, INIAP Maria in 1980, INIAP 
Gabricla in 1982, and INIAP Esperanza in 1983 
were all released. Another promising variLty 
was identified in 1970 and proposed for release 
in 1981, but in trials of that year the variety was 
decimated by rust (Puccinia pittieriana) and 

5 The full names of varieties released byiINIAP arc 11!oft 

used here to conserve space. 

withdrawn. However this variety, numbered 
309, was picked up by farmers and renamed 
Lcona Blanca or Cecilia and is now considered 
by them as a native variety. Though not 
officially released and therefore not officially 
entered in the INIAP seed production program,
the production of Cecilia is maintained through 
the category of "selected" seed. 

In 1982, the INIAP administration made 
the decision to utilize limited resources more e 

ficiently by emphasizing seed production 
rather than breeding. In the early 1980's the 
potato program had a staff of 10; due to staffattrition and administrative changes there are 

currently only two, and breeding work is limited 
t relatively few crosses and screening existing 
lines for resistances. There are reportedlyseveral promising clones, but these have not
b r o eitainadrlae 
been put forward for registration and release. 

Breeding Objectives and Methods 

In the early 1980's the objectives of the national 
breeding program were to develop varieties with 
medium plant size, early maturity, high 
commercial and culinary quality, resistance to 
late blight, rust, nematodes, and potato virus Y, 
high yield, good adaptation, and the capacity for 
sustaining mechanized production (Mufioz, 
1982). Current selection objectives are for yield, 
adaptation, and nematode resistance (INIAP, 
1986). The breeding program plan has been for 
crossing and selection on station followed in 
later years by regional trials (Figure 9). Muiioz 
(1982) describes using material o" female ssp. 
!uberosum and male ssp. andigena as the basic 
cross. L.p. tu berosun brings earliness, shorter 
plant size, adaptability to mechanization, and 
resistance to some diseases; and ssp. andigena 
brings culinary quality, adaptability and also 
disease resistance. The philosophy on which 
this breeding program is based, is possible 
because of the extensive germplasm collection 
which includes many native Ecuadorian varietiesh ili n ttali ye 
of the diploid and tetraploid type.
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Figure 9. Scheme for potato breeding and selection 

gGermplasm Bank 
Progeny selection 

Female] Crossing block Male 1 
parents oo., , , Populationarnt 

Inoculation, late blight, 2_ Planting of Transplant survivors 
PVY, greenhouse seedlings to tihe field 

3 Subjective yield Yield 
trials > I ka/plant

The first ten externa aspects 

4 First yieldResistence to late blight, trial Yield, external 
roya, other tests 20 tubers/unit aspects, quality3 repetitions 

Resistence to late blight tria Yield, external 
roya, other tests 50 tubers/unit aspects, quality4 repetitions

seed propagation 

6 First adaptation 
trial

Disease resistence, 400 tubers/unit

other tests 6 repetitions
 

seed propagation
 

7 Second adaptationtrial
 
400 tubers/ue;

6 repetitions


seed propagation
 

8,9,10 Additonal tests 
of adaptation

Massive propagation 
of materials 

Source: Muhioz, 1982. 
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Breeding and Variety Selection for Production 

The INIAP program is the only organized adapted to the central zone and is the leading 
potato breeding activity in Ecuador. There ate variety in the four provinces --Bolivar, Cotopaxi, 
however several individuals who do potato Tungurahua and Pichincha-- nearest to Santa 
breeding as a hobby. During the 1987 field Catalina INIAP station where it was developed. 
work, two of these amateur breeders, both of Ten years after its introduction it had become a 
whom live in Carchi province, were contacted, popular variety in the central /one and 19 years 
One breeder had a locally successful variety in later it still remained popular there. Catalina is 
the San (abriel area called Supcrchola. The the most widely distributed improved variety in 
other brecdcr while producing material that had the country. Though not an officially released 
superior culinary qualities, had not distributed variety, Cecilia is probably the second most 
these varieties except to friends, widely distributed. 

Variety Characteristics andDit Cha erid Table 6. )istribution of ltao varieties used byDistribution farmers in Eluador, 1985 

Ranked t1'Area tw Zone 
Noth (enter S)Ulh

Cecilia, Catalina. and NI.tria were all developed v .. ,,, - .. , 
for he central and southern zones, while Ca.o:h, t.,.,,,-a .,har 
Esperania was targeted for the north and rW11niL, 432 i s 10 117o" Q0.0 

( "h , 152 (iatqrrela 17 0 "ectlh 2S(;abricla for the north and center (see Appendix i" tv 4 a .i... .: ( 2.0, . anm,t tStra +4 1,tuantf'l 2 ) Yerns de het 1.0 
Table A2 for varicty descriptions). The results i)then 214 (Ah.. (),then 4-5 

min tWi iou Ix t A7U3Vof surveys done in 976 and 1985 are shown inl .... 33 0 ",I.. n re,. rl ,iraA 460
Tables 5 and 0. The 1976 studv ranks variet ics e,i 310 Itvlla 12.5 (ii riels 21.0 

'ioleta 140 I.. lilanca ti Cilins 190by percentage of area planted to that variety in a Catrh,. 11.0 Cg,-h I.S Othe 4.0
" ()t hers 1H!.0 Others ' 

given /one, and the 185 study ranks hv Chimimt o~a, 

percentage of farmcrs using the varictv. Though ri A 2.] 
not strictly conparable, the studies permit a .,,, 0 

view of changes in Ihe decade. Other, 40 

Fhoihvar 

M tai. 513 
Uvlla 223 
Oabnela 0.8 
Ceciha 05 

Table 5. Distribution of pt)(ato varieties used by farmers Marm 51 
in Ecua(or, 1976 E Lr_3hu . 

. Jta'nm 51.1 
Ranked 1w area tN 7"ne Gahne 2121

I
Notrlh tie' USUth 12.7vtilla 

Variety "S Va-tnety , 
4 

ancv ( "hola 4.0 

(hola ,) 4 M'atns W4)5 fl)ions 47.2 Soia-: Simmons and Ramos,19.1.
 
Vio)let, 1p .. I l Jv.nt is"lena 2SI)
 

'uripanil s , ho), 4 8 C"alhn 1.4
 
. it, nrva (then I lilsncs i_

flittler 2.1 

Sour,.: Valdemns an Ituzurviga, 19R)
N,4., Iou ngnfiwlrr represents 1",¢.nPofrof. rte.Ihe ls)ull,. thethe 1,,..... rreannt nge o'inking tY The field work of August 1987 providesn iteni.. 

some updates or. variety diffusion. Maria was 
developed to compete with the native variety 
Bolona in the south, but the farmers consider it 

Several items of interest can be derived too different in both appearance and culinary 
from the tables. First, potato farmers grow qualitics to substitute for IBolona. Maria has not 
many different varieties, both native and gained wide acceptance and remains in a 
im proved. Second, there has been a dcfinile minority position in 1987. Cecilia has carved out 
replacement of native varieties by improved a special niche; it is useful in the lower altitudes 
varieties frot Colombia anid Ecuador. Third, where the pressure fron rust is not as severe, 
varieties show distinct regional adaptalion. and its drought tolerance characteristics make it 
Among, the improved varieties Catalina is the the preferred variety. Both Maria and Cecilia 
mo1(1stdislinctivcly regional: it is especially e,'cll are considered important for processing to 

23 



Seed Potato Systems in Ecuador: A Case Study 

french fries or chips, but neither has made any 
significant gains in distribution as comnparcd to 
the 1985 survey. 

Gabriela has gained the most of any variety 
in recent years. Though targeted by INIAP for 
the center and the north, this variety has shoNAn 
particular acceptance in the south. In Cafiar in 
the soud, (Gabriclahas gone from being in the 
"other"category in the 1985 survey, to occupying 
second place with nearly 10)";of provincial 
production according to inlormantls. The 
diffusion of (Gabricla in the souih highlight.s the 
importance of' the informil seed systemin 
spreading new varictics. ()ne rcason suggested 
by informants for the rapid diffui6o- (;ahriela 
in the south wa,, an outbreak of it, blight in 
1983. This out break seriously depleted swed 
stocks illthe south, and available supplies of 
G(;hriel, from tlie center zone filled the 
shortfall. From the time of' that introduction the 
presence of the variety was first recorded in the 
PRONARF(; survey. There has been i,, 
svstcmitic intr ductiom of (Gabriela into the 
area: yet it has diffused relatively rapidly. 

l:spcranii a hybrid cross between the 
native varietv (lhola and tile Nlexican variety 
Florita was targeted to suhstitutc for the 
Colombian varieties that are popular in tlie 
north. The variety was introduced via i short-
lived potato growers association and after initial 
interest tile variety has failed to take off. ()ne 
large grower conimcnited that the varicv was 
declining in popularity duc to a lack of interest 
hy potal processors. ,\nolhcr grv.cr ciled the 
ease with which the tuber orcaks during post-
harvest haridlinit, s , liriiiting factor. 

In the following paragraphs tlie discussion 
focuses o varieties in the individualilthe found 
regions. 

South 

Despite 'le increased diffusion of Gabriela, in 
the south the native variety 13hrina has remained 
Ipredhniinanl. This is the only native variety 
com7ninlv growin on the largcr farms In the 
soulh, whosc owners, like their cotunlerparts iii 

thie other tones, tend to growk fcwer diflerent 
types and are mrc likely to plant the improvcd 
varietics. Bolona is the local namnc for the white 
vei, io iii ihe variety tvillia which also comes in 
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deep purple. Also in the south are a group of 
diploid varicties (Solanutn phureja) called 
"Chauchas" that are popular for their high dry 
matter coftnt. Other local varieties include 
Carrizo, Suscalcfia and Chola. The gcrmplasm 
collection trips to the area recorded farmer 
observatins of' at least ten native varieties that 
can no longer be 'ound in fhe area (Sola, 1980). 

The south, as noted by NIufioz (1982), has 
been the area least targeted by breeding work 
and has remained i stronghold for native 
varieties long after the penetration of im proved 
varieties in the other zones. lodav the south 
still ha, less area in improved varieties than the 
other zones. 1o considered theNufio (1982) 
logistical problems of establishing a screening 
program in the south to be the limiting factor. 

North 

The area least aflfcted by INIAl' varieties has 
bcer the north, where however, improved 
varieties are commonly planted. Ecologically 
similar to the southern Colom bian departments, 
varieties developed by INIAI"s Colombian 
counterpart Instituto Coloniano Agropecuario 
(ICA) are pop, .,tr.Though there are border 
restrictions on the movemcnit offmaterial they 
are ineffective and tlic Colomhian varictics have 
readily moved into the northern production 
zone. Arriving inI1980, the variety ICA-l-luila is 
prcd(mninart in the Iwo northern provinces, 
('archi and linbaburi. ()ther Colombian 
varieties found there are ICA-Namriro, San Jorge, 
(;tiau tiva, and Norasturco --a recent arrival 
prized for its carliness. Note that in Tlable 0, 
ICA-l-uila and Narifio,. known locally as Roja, 
are in fact two nanCs for the same variety, ICA-
I luila. 

Chola, a native variety, has remained 
popular despite its lower yields, (fue to the 
market preferences in (uito. ('hola is the only 
nalive varicty that can be found on )both large 
and small larms. The 1987 field work found no 
small farms in the north growing any INIAP 
vatrity. Some lartc farms had Ihc INIAI' 
variclics a, a resull tof a short-lived distribution 
scheme. Thu", to (latie itis lot cetiin whether 
the failure of INIAI' varietics in the north isdue 
to lack of a distrihution scheme t to poor 
adaptation of the variety to local conditions and 
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preferences. Given the evidence of the 
efficiency of the informal seed system for 
diffusion of the variety Gabriela in the south, the 
latter may be the case. 

In general, small farmers who grow im
proved varieties tend to grow them for the 
market and to grow the lower yielding native 
varieties for home consumption. Examples of 
these lower yielding varieties in the north are 
Violeta and Curipamba. All informants noted 
that acquiring seed for these varieties in the 
market was difficult since they usually did not 
appear there. Sola (1986) notes that in the 
north farmers reported many varieties have 
disappeared. 

Center 

The central zone has most of the improved 
Ecuadorian varieties, with the scene being 
dominated by Catalina, but Maria, Gabricla, and 
Esperanza are also found there. Chola had been 
the variety most often grown in the center, but it 
has been nearly completely displaced by 
Catalina. Production of Chola moved north 
where it in turn displaced the production of 
other native varieties. 

Uvilla is the most popular native variety in 
the center and is thc most popular variety in 
Chimborazo, the southern-most province in the 
zone. Here again this is the only native variety 
to be commonly found on the farms of large 
farmers. The popularity of Uvilla there is due to 
the relative distance of the province from the 
Santa Catalina station and the hence lower 
adaptability of Catalina, and to the relatively 
higher percentage of farmers from native 
population groups in the potato areas --groups 
of small farmers who are less likely to come into 
contact with the official seed distribution system. 
Also found in Chimborazo are selections from 
the Pun;i (high quality Solanun andigena 
tetraploids) and Chaucha groups. Cecilia was 
reported in the hotter, lower altitude areas 
around Alausi while Uvilla was not planted due 
toia too long vegetative cycle for the local 
growing season. Farmers encountered in the 
germplasm collection trips in the central zone 
reported more than X) varieties as no longer 
available (Sola, 1986). 
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5. Initial Seed Multiplications
 

The next phase in the process of seed produc-
tion in a formal program is the "initial" multi-
plication. !ncluded in this phase are three steps: 
maintenance of the varieties, production of pre-
basic seed, and production of basic seed. This 
chapter start:, with a rcve,, f INIA" :,,cd 

production, which is followed by atdiscussion of 
the gcrm plasm maintcnancc activities. Next, two 
different techniques, "traditional" clonal sclec-
tion and rapid m tiliplical ion, for production of 
pre-basic seed are presented, followed by a dis-
cussion of production of seed on the station. 
Finally, there is an overview of the seed potato 
research program in INIAP. 

Brief History 

Seed potato produclion at the Santa Catalina 
Experiment Slaition began in 19(NS. Santa 
Catalina remains the only site for INIAP polato 
seed production. With the creation of the 
Department of Seed Cerlification and the 
Program of Roots aj-d Tubers in MA(;, certified 
seed production began i 171 witl, initial 
harvcsts in 1972 (Naranjo, t ,'4). Initially the 
program relied on clonal selection techniques 
for seed production. 

In the late l970'-s a series of in-farm cx-
periments designcd to test various socd man-
agement tcchniqu :s revealed that the origin of 
seed, whether frori INIAP or from the farmer, 
did not significantl) affect yield (Rcinoso, 1979). 
The experiments were designed and conductcd 
on tile assumplion that INIA P seed was superior 
to farmers' seed. ()tne conclusiom of the report 
was that the experiment site was a natural 
polato scd area aid tleh seed management 
technology of tie participating farmers kept 
their seed in good condition. 11wa.s concltdcd 
that he health (f the farnier's common seed was 
cqual to that (oflNIlA seed, 

The conclusion that seed heallh illthe 
official program was a problem provoked a 
major reorientation in the Potato Program's 
view (if seed prodtu :lion. INIAP officials looked 
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critically at their own seed production scheme, 
and decided to improve the seed quality via 
several changes incl!ding the introduction of a 
rapid multiplication scheme for producing pre
basic seed. Over the nex several years a series 
,".tt ch.g ...u, with the seed 

production activitis of the Potato Program 
being reassigned to the Seed Production 
Department in a special Potato Seed Production 
Unit (INIAP, 1982). Thus the Potato Program 
and the Seed Potato Unit exist as distinct 
institutional entities with their own budgets, 
facilities, leaders and policies. Administrative 
coordination between these two groups is 
handled by the station director. Being in the 
Seed Production Depart fent, the Potato Seed 
Unit should primarily function a.sa production 
unit. In recent years however it ha,, also 
cwiducted research. 

GCern lpasm Maintenance 

Ecuador p ,ssesscs a sizable collection of 
germ plasm and has drawn from this for its 
breeding program. This collection is maintained 
by the Potato Program. The varieties in current 
use by lie Potato Seed U1nit are also maintained 
in see[ unit facilities. The general objective of 
maintenance is to retain the varietal purity and 
health of the plant to keep it available for 
breeding or seed production purposes. Thus the 
gcrm plasm collection should be planted in a 
secure field with favorable agroccological 
conditions, and managed and protected so as to 
produce a healthy crop. It is assumed that tile 
.:cuadorian collection is infected with a variety 
of viruses and other diseases. In recent years 
danmage duc to infcst alions of gusano blanco 
have been severe. Due to disease and lack of 
proper storage lacilitics, some accessions have 
been lost. (;iven the rclatlivcly high risks 
involved in nilaintainmis, tilie collection in the 
field, the Pot to Program is gradually shifting 
moire and more (f the collection to in vitro 

,,., . : ," , .....,. .
 



Seed PotatoSystems in Ecuador: A Case Study, 

maintenance in cooperation with the Seed grouped by variety without regard to row units, 
Potato Unit (INIAP, 1987). and stored for later multiplications (Estrella, 

Several varieties used in seed production 1987). The classes of seed from the sequence of 
have been sent to CIP for cleaning and then multiplications of pre-basic, basic, registered 
returned. Before the introduction of in vitro and certified seed, are either sold to seed multi
methods these varieties were rapidly reinfccted. p!;ers, or multiplied in limited quantities on the 
In vitro methods for germplasm storage were seed !arm. 
introduced in 1982. The technician managing Tie Seed Potato Unit continues to produce 
the unit was train -,at CIP and a laboratory was by means of clonal selection as well as with the 
constructed. rapid multiplication process. There arw no 

systematic records of production from tuber or 
row units. As more varieties are pathogen-

Conventional Multiplication tested as clean from diseases, and enter the 
rapid nmilt iplical ion scheme, the conventional 

Fhe initial seed multiplication method used at scheme is being slowly phased out. 

INIAP was the tuber and row unit technique As noted above, during the course of the 
which starts with an elite tuber which is cut into decade, the quality of the INIAIP seed became 
sgnnts whih r eeded a r units suspect, and w,th the on-farm yield comparisons strials thse suspicions were confirmed. Estrella 
(Figure 1(). The elite tuber is a key element in 

this process. Drawn from the germplasm (1990) describes sonic problems experienced by 
maint e be hicalthyv Ecuadorian promgrammainteniance eolleclion, it should 	 while using the conothe zt ventional seed iluhltiplicalt]~ system1: 
disease-free tuber from the varieties being 
released t)farmer,. The resulting production is I Visual detcction of disease symptoms did 

not give sufficiently reliable results. Themainained separately and reseeded in a row excellent growing conitions at the seed 
unit. arefully selected tubers front lie tuer farm resulted in hcalthy vegetative growth 
unit production are reserved and utilized as newt 
elite seed. that tended to mask symptom expression.


" 	 The technical knowledge needed for 
rouging, required qualifications not nor
mally found in field staff. Rouging is a long 

FiLmire V. Conentional wed potato prniuelion Scheme, and tedious proccss, particularly so when 
Ecuador there is a high percentage of diseased 

1'n-,dutohlnstage kriqx)nlte agerknt 1 cawn ~ plants. 

* The health status of the elite tubers was 
1,iv uni q uestio~nable. Thus thle kex' element forTi TAmaintaining

INI[AP 	 health standards was suspect.1 t-tl INIAP Santa 

....... . (x,, i.h, n.nt 	 The excessive
R_ , fl Del c ...	 0 number of multiplication cy-
SIl,... 	 cles created a slow and costly process that 

1,,h,....d] resulted in seed of insufficient quantity and 

.qualityto met the program objectives im-
But- s T proving potato production in the count!y. 

S 	 MAGiNaJlm," 
 T1
 
Regr 	 ed S'rtj11r i|nmer:'fidsc kRM io 

(Cr11rti seed jIRp~ 	 IuI 1kt o 

Armed wilt the evid(nce of the yield compari
,,,a-t, I...,,,,,
M ,,,
P., 	 son Irials and of ieprolems noted above, the 

pot it o l)roram beIIaln elianinlg its seed-
In each stage intensive rouging --removal produclion schemc so as Io base it on rapid 

of off-type or diseased plants - is carried out, muIhiplication. Tlhc developient of this new 
The harvested row units are then grouped and schenie ha, been accomiplishcd by an agenda of 
designated pre-hasic seed. The pre-basic seed is training and research that has tieahled the 

211 



Initial Seed Multiplications 

program to have individuals who, through their obtainable from the stem cutting method. The 
own research, adjust the basic rapid result is 2,(X) tubers produced per mother plant 
multiplication methodology to local conditions, every, eight months instead of 6(X) every six 
This has been accomplished to such a degree months. This level of productivity per mother 
that the rapid multiplication scheme in use has plant results in more than 3,(XX) cuttings per 
been dubbed the "!NIAP model" (Naranjo and square meter of grcenhouse space --an impor-
Estrella, 1987). 	 tant saving since greenhouse space 's linmted. 

The basic advantageous features of rapid multi
plication --tOhe increased inuiltiplication rate 
(1:2(X)-MX) instead of I:10) in the crucial initial 

in Ecuidor since 1984 multiplications, the reduced number of multipli
cation cycles and improved health status of the 

Pfif,,n slge H,,p agency resulting are well documented,-m ,k Lc,,,,n 	 production--
i,n pl o, 	 (Bryan ct al., 1983). 

In 1978-79, INIA P%sent the varieties 
U,,,TT, (iabriela, Espcranza to(CIP for virus, 	 and Maria 

Moihe , plant 
INIA'Sed INIAP'Santa eradication by lherrnotherapy and meristem 

Irmluln, i)cpI (atlna -mk'pnrnwni culture. In 1)80, the variclics were returned in,,,,gS 	 vitro (ILstrella, 1987). During that time INIAP 

Ihad established the facilities for receiving this 
,,,c,,1,r- material. Included wits ; laboratory for main-

S- taining the plants in vitro, and for the tissue 
uecldT culture operations and a greenhouse. 

T T The tissue culture laboratorv has the 
,CgMa-J MAOi c ae a, r.-,n fr,iki, support of the laboratory facilities of the 

_ .. Department of Plathology whetre virus testing is 
Ctcfd,-,.possible. ('urr cntlv the virus labratory has the 

capacity to do virus testing via ELISA methods 
.. A,,ap,,.d supple meriting the latex and in icroprecipitat ionr. 1,m Mu,,.Pd 

procedures previously used (IN1AP, 1984). The 
virus laboratory is a vitad elmentl in fhe quality 

The scheme maintains disea.e-frec vari- monitoiring process wlhich in the initial year of 
eties in vitro from which cuttings, are taken for testing showed a virus level of 4% am-n, 
micropropagation (Figure 10). The plants are cuttings exarmined. The laboratory spends 
developed initially in vitro and l the appro-	 approximnately 101' of" its time in routine testing 
priate stage of development are Iransplantel to of, potatocs. 
pots as "mother plants.' The inother plants are 
maintained in.a Ircenhousc. (.'uttinIs taken 
from the niolhc plants are rootcd ii green- Alicrou)pt,awion oflltnts tind Cuttings 
house beds. When rools arc developed, the Prodtio') 
rooted cuttings" are transplanted to Ihe fields 

and the rcsuting luber production is called pre- Wili the firsteslablishment of mother plants in 
basic seed. 'T'he ruinaiiiing'vteps tnsist ofI- Septemiber , there has been a rapid growth 
clonal field multiplications which are similar to in prdt(ion capacity. Both (he v.,ne of 
the Iraditional multiplication sehcmes (Mufioi', plants created and Ihe nunber of varieties 
1984). handled has expanded since 1983 (Table 7). The 

The distingis hin, charactcristics of the choice of initial varietic, was based on the 
INIAP model arc Iet ,e ,inialcr-lhn-rec- avaihlily of virtus-free nitrial. wilh the three 
ommended size pots wilh high fertilization ratles, relativel ncwer INIAI' varieties being the ones 
This priactice, cmliiincd with culings fron top availahle. later ('atalin, Cecilia and (Choil 
and side shoots, prodtiees 211-2510 cuttings per were dhedl. 'lil' Incltsion (oIC'hda and ('ecilia 
mother plant instead of the usulal t-8) ctilings rcprescnls atsi!gnificanl policy decision since ihey 
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are not official varieties. Note that not all the 
plants produced become mnother plants. For 
l9O 'rd 1987, the only years for which data are 
available, there werc respectively 041,)and ,t0) 
mother plants established. In lINt the 
micropropagation producto ()1 ( ;iricla al 
ELpcranza wa, cxpanded Ito i cOnl llodate 
research activitic,,, 

'Table 7. 	 ,Micrpro,1galion fron in ,ifro niIerial. Polao 
Serd I nil. Sed Production [tparlmenl, S.iAnh 
Catalina Station, Ecuador fNo. of plankhti 

trictcs )S5 '' 1, .;. ,1iiic1'hI ~ .. 2 5iI4 12 -(.It,, 

, 

I'.',l~~ran__ 75(+) 2h, 2,fi+,lim 
2(o)S(X 2.(xio I

'l~lMac .44 	 l " 11) .1 2 1 ,, NI4 
(CItP ccc sions1 

Id %) 

('ht 'lltI ot'lhs I N K II I) 

Sourc: Annual Rce, s cced t4PNlu , m 

198-1 -K8 

Nolte: I ('hInc, [4rt,4L4td IIN('1 ' r htruidn purp 1SCs 


lLr hIFe b.en t144 rA 

Cf'ear Lbl. 11 t%IL'e Il A t r C ljM oCIrat .() I C t"I 

duties hVtse ~v. nt thire llto~r', i,l ihd
 
space )r 111d Iuilhnie:t itlt LOI itI ,t A14tIet
 

Ctll i ( I s-Ii )(jtilt:,tI(1144I.n, I .teIhI ,scII
Iit.%P.('utin '.4,1111b_1 4141 .I.II r i,.,tt(i 
Cllll• i tT W M d h ,(C 111 

), ,rlt'nt Itie Li(ii-rIt a i , fit I,,'., e til i c 

m otdernl cqtutip mc'ml c;tplllcl III uptJ~ mrttmv, Ili(t, 


in cre ase d p r 	 od tlcot (itl ,i l4In Nove,'Llie1C, j44. , 'lI l+ib tl etttlit, 

w ere Itr;tr Ir 	 ltl c I(I 4.' tie (I . It' 'l1'S illt2CIe )1 4I 

IlIl )J 1rp t(''.c I ' i fit- JCr,44'e l s j %Ii,,,Il 

work ill litit ra d I4 I li I I,tt ok h(' ',,. I A 'k..tt 

,I ral l 11 it ll4 .'4lltt 1 iilt4di l ;ll htll s,(hi4 ,;4l I I)
jrI~tt't' 114t1t'Xli,ti j 44i1,tlt 4th l i It'.. \'.ith , 

,I2:.. i ;tI le 	 I),1 '., 1 .i , 11 1 4 ,iI II I. I r,t W I114 

ereT'll1 l ,W& ' f-h , 44' '(' lt1n11', 41 i4 lllt 

mlllter lit] (.1t hi' pr4(ihlke'ii l, tltv'e , thi, eI,';a IC 
Is tcrnclici;tl (41' ii ilt' r11chlntln l , ,'.111t'vot lil' 

chomi'tl III 	 'fflid~t 'All ' ", Illl h.1n)lh' III(' Illtil it 	 li ,. 

l itt Ir+t,.rt 	 mi,.t thic m tlid Iitttill pli t I ll 
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Pre-havic Seed Production and Storage 

After the laboratory and itrcenhouse steps, the 
result is still to grow pre-basic seed in the field. 
At this st;ige the Potato Sced )till laces l'miliar 
constraints such as the vagaries (4' climate and 
the lack of nllanpmovcl lo priorin timcV held 
managcment. The impctI on Iroduction o(f tile 
loss of environmentail control is captured in the 
data in TaleQ. The laboratory 4d(1 tiucnhousc 

plroductionl illustrated Ii thc pre-vouIS tableshwteady i r in , h vet te ljo. 
,d1t, gimIs 41ul' . l stc,idv.	 Ili prr'd ( , , t l [ 
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InitialSeed Multiplications 

arc no exact measurements, the storage losses 

from the warehouse are reported to be 

undesirably high itsstorchouse temperatures can 

exceed outside temperaturcs and; in this 

situation, rotting and premature sprouting are 

hasthned. 


Tahle 9. 're-basic seed prmdutionfrmin cutlings. lia 

Seed Unil, Seed Pirtlduction i}epartrueni, Santa
 
Catalina Siation, FAuador, ometric iot) 


-
Vartit s 19I9-W ... -7 11," 

- .. . f-l)Cii -. 
],.r nd I.) I 32, 5.7Maria 1.5 1 10t 3+4 
('allfhnl I2(Chotla 4.2S775 4.xiiv 

I}ls21) lP 5(} 1. 2 232+ 
I_2.. 

° I) Is 23.... 

Source: Annual RCel, rtS, 'cd Pt,,lucion l)epirtment,. 
Note: Pr t|'iciton h%variFitv not rC[sirted 

INIAP Seedl Prodtiiction 

RccOurds ofl I\l see priid tinm svh{w in-

creasing but irrciular growth (Fli.urc 12, data in 
['ablc A;). ( )nlv 'atalina was produced in the 
early years and the other varictics were added as 

they were rcgisicred. Thcrc have been 
sitg ificant diicr en ce, hetwcc n plati ed and• 

aclttal production. [hc planned aita has varied 

according tIisced(I supplies, tuditct and thc 
influence of spjccial programs ranging froi a 
hoA ofI tilhaItn 198 to ai high,1 o1 03 ftia Iii 1987 
(INIAI' ciLd I)CpariMc nt Annual Reports). 
Tlc oriti6nl] ct'd productiot tNattIigCr llefthe 

prograit it carl.. and the clmnal19u7(), since 
toult iplical~mt ste viilat,N,t tceuircs 
in;I.nacttttlt, ie..sIIt'qelItl lack ofl 

Sa nae itt eri I affected prodttuitio: this was1 
noted v several observers aidl( Iroved by the-
decline inl produtiot after 10 . 

tevcit h'ir ieus.wr rai I tillplicaion 

tcchnilUC'M Mre II,c'(, (oIIc{c Owl(:ch l 

ituhiplict.ii escle' is begun, the later 
gcnerations) (f basic, re'gistlrd. and ccrtified 

Weed InII lie e'-p t eitli sta tloll s ,ilcl&,of which' 
atC raitif1d, MrC ',ilietC to tl IIICsati [tiibltInt 
faced h, tttite'r, seetd. [hC INI\P' Sccd 

epartitlenl 's atnnal reports t-il of attacks of 
late b10i0tt, guma,t obnhuio, drithit, and chking 
Ihv wc(l.,,, all of which cause the quality and 

quantity of seed to be diminished (INIAP Seed 
Department Annual Reports, IN82-87). Tlic 
drought affected poor production years of 1979) 
and 1983 arc also reflected in the on-station 
seed production. ()nce production shifts from 
the laboratory and greenhouse oul into the fields 
there are severe budgetary restrictions which 
limit the numbers of field workers and
machinery available to mnanage th crop. The 

fact that tseed crop be ove rcome with weeds is 

ample evidence of the shortcomings of the 
b u dge t. 

12. INIAP [,ttto seetd production. Santa 

Catalinna xperiment Station... . . ....
.... 


I 
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;w7 Catalina Miari^ .ahr.,ij - .Arnz ', ('Cjifi 

r: Muno,. 19NM,';~INIAP. S"ted Un,+Annuall Relx~r1N 190,7
 

',tite: total fur illg
radt.-I wed
 

Seed Production Research 

It 1983 PRACIPA was created. A basic philos
ophy of the research network is the division of 
research rcslonst)illitics on c,mmon problems 
amiong its members. Ecuador is tie lead coun-
Itrv for research on rapid ntiliplicatioi. The 
Ijstificalio for tile selection of 1cuador as the 

lead ctuntry it ths subject was based on two 
ciitcria: a serics Oufrctwini/cd constraints and
cxisting work initihe arca. The uonstraints were 
listed as: lack (ff efticiet traiisl,r of technology 
to hc dclicit tnI lack of anllowers, arkeliig, 
efficient cletan ,cd Inultiplitheation rogrit and, 
finally, physical coinstraints for research 
(PRA('IPA,' 1',0). It i,beyond the resporsibil
ities,of INIAP tio addtc,,s the first Iwo tf these 
constraints. PRA'1IIA initiated ai project with 
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INIAP which, through training and research, 
supported the already existing rapid multiplica
tion scheme. 

Thus in addition to production activities, 
the Potato Seed Unit has a PRACIPA-funded 
research and outreach program. The general 
objective of that research program is to 
establish a viable fast system of seed production 

from virus-free tubers of native and improved 
varieties" (PRACIPA, 1983). The "INIAP 
model" of rapid multiplication is one result of 
the research piogram. Research projects 
include evaluating different laboratory methods 
for virus cradicm1al ,. ' u: iig diffcrent rapid 
propagation techniques, and evaluation of 
planting distances for cuttings. Other research 
includes ne-w yield comparison trials for 
different categories, of official seed with farmers' 
seed, and an economic evaluation of different 
rapid multiplication systems (PRACIVA, 1980; 
Moreno, I9&M; Pumisacho, 198,S). A portion of 
the research program has been carried out as 
thesis investigations. These projects are planned 
and designed to assist the program to become 
technically self-sufficient in several seed 
production and quality control areas. 

In 1987, PRACIPA began supporting social 
science research. In Ecuador this enabled a 
project to study seed potato marketing. Some of 
the preliminary results of this project are dis
cussed in the next section. 
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6. Building Seed Supplies
 

The certified seed production steps after basic 
seed has been produced involve both INIAP and 
ih, Division of Seeds in MAG. The technology 
of steps beyond pre-basic seed production still 
require field multiplication and the 
accompanying management and storage. 
Expanding seed supplies to volumes needed to 
supply a reasonable percentage of the seed 
requirements necessitates a considerable area. 
There arc several strategies to address this 
problem. One strategy which results in assured 
supplies of seed produced under strict control is 
to use government or parastatal corporate 
farms. For potatoes this rcquircs a considerable 
investment in land and storage. Government 
farms are not usually found in optimal locations 
for seed production. It can also be a risky 
investment if the crop is damaged by the 
weather. pests or disease. Investment it, or 
coordination with a seed distribution network isalso required. 

a second alternative is to contract seed 
grwecondallerprodcehto d 'is con seed 

growers to produce the seed crop. This requires 
less direct investment by the governm ent and 
shifts sonic of the risk to the growers, but it alsotiv ly co o p odu 
results in relatively less control of the produce 
seed. There is a wide range of contractual 
arrangements available that require more or less 

rcs ltsinlesrel tr l th ed 

supervision or government control or invest-met.vTheition rngerman cntinvese 
ment.attempts 
of tightly contracted arrangements with govern-
ment supply of inputs and control of production,to a passive schemne that sells seed to the 
taipis an rchelethasells te voly

muhiplirs 
com pliance for production and(l distribution. 
Thus there is a wide range of possibilities of 
government invest ment i and involvement infurther product ion and distribtin inoe 

uthird ocito seln odistri butesma 
A third choice is to sell or distribute smallof 

quantities cf sced to a large number of growers,
relying on the farmers' multiplication and distri-
bution via existing informal seed flows. While 
this elim inates the possibility of ccrtification or 
further testing, it is also the least costly option.

The first opt ion is lbeyond thli resources of 
IN IA P or MAC;. The thlird opt ion is not 

considered under tie current seed law. Varia
tions of the second option are employed. The 
INIAP and MAG arrangements for the multipli
cation of botanical seed of crops such as maize, 
wheat, rice and barley are handled by private 
and mixed enterprise companies. These compa
nics buy the basic seed produced by INIAP and 
are in charge of the production, processing and 
distribution of certified seed (Flores, 198,). The 
most important of these, EMsemillas, a mixed 
enterprise company, has declined to produce 
certified potato seed citing the special problems 
of bulkiness, slow multiplication, and perishabil
ity. Thus for certified potato seed production, 
MA( relies on farmer multipliers. 

Seed Potato Multiplication in
 
MAG
 

Two units in MAG have explicit business in the
handling and multiplication of potato seed, the 
Technical Directorate of Roots and Tubers and
th edlC etific ation r vice and i s a nd 

S tia tio rvice w hithethe National Seed Program (PN S). TheSaoSeed 
Certification Service coordinates the production 
of certified seed while the Technical Directorate 

istecodnorfpominadexnin 
activities. ThesL activities have included various 

to establish seed producer associationsand working with special projects that have 
necessitated coordination with INIAP in seedncsiac oriainwt NA nse 
multiplication. There is not cleara distinctionbetween these agencies in their methods of 
ditrh n of certi ie s eed. 

the martifor seedp
The market fo~r seed potatoes is being 

investigated by Reinoso (1988). The initial 
round of field work for this survey took place in 

Ifarcenrs: (1) farmners who were seed multipliers
for (AorMc whi st seltyersfor INIAI' or MAC; within thethe last several years,
(2) farmnrswho at sometime in the last four 
ye ars crsedwhert s e e a n (3) f a s who 
never used certified seed. Te latter two groups 
were selected randomly. The information gives
a farmer perspective on different elements of 
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the seed system including the certification 
scheme. Some of the re!evant points are 
introduced below. 

The PlannedSystem 

The certification of all seeds is, according to the 
Seed Law, the responsibility of the NSP, and the 
actual work of certification is performed by the 
Seed Division of MAG (Flores, 1984) which 
maintains, for this purpose, seed multiplication 
programs and a staff of seed inspectors. The 
Seed Division inspects and certifies seed 
produced on INIAP stations and in farmers' 
fields. There is also promotion of certified seed 
done in cooperation with the National Farmer 
Training Institute (INCCA). For potatoes this 
mainly consists of pamphlets defining and 
describing the process of seed certification 
(MAG, 1987). 

This data includes production from the 
INIAP Santa Catalina farm 3nd from farmer 
multipliers contracted by the Seed Certification 
Service. 

The usual multiplication scheme for seed 
potatoes calls for the field-based seed inspectors 
to contact proficient farmers in a representative 
sample of regions to act as multipliers. The 
farmers contacted are usually personally ac-
quainted with the seed service inspectors. The 
seed service then arranges for seed requests to 
be made by the farmers and presents these 
requests to INIAP. Registration requirements 
include demonstrated expertise in seed produc-
tion and the identification of the field intended 
for planting. The field must be certified free of 
nematodes, and its size and location recorded, 
The farmer must notify the Seed Division of 
planting and inspection dates. The harvest dates 
and production must also be supplied (interview 
notes). 

In the central zone the distribution scheme 
is to select key farmers to act as regional distri-
bution agents. This first level of farmers re-
ceives basic seed for multiplication, keeps some 
of the production and sells the remainder of that 
registered seed to other selected farmers who in 
turn keep and distribute the resulting certified 
seed. This scheme creates regional seed multi-
plication centers. Given a seed renovation rate 
of 3-4 years, the initial selected level of farmers 
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will need new seed from INIAP only in those 
intervals. The impetus for the design of this 
system came from an individual who had at
tended several CIP-sponsored courses on seed 
production and distribution. 

Official prices. The Seed Law provides 
that the National Seed Council (CNS) establish 
seed prices based on percentage margins over 
production costs. INIAP meets with the Price 
Setting Commission each season to establish the 
base for determining the prices it changes for 
seed. 

The average price of consumer potatoes 
entering the wholesale market is used to 
determine the prices of seed potatoes as 
following: 

x + average consumer pdo price 
x + 10% = selted seed 
x + 20% = certified seed 
x + 30% = registered seed 

These are also the prices at which the 
government will offer to buy seed. The govern
ment has rarely purcLased seed potatoes from 
farmer multipliers. The farmers are free to sell 
their seed and fix their own prices. 

Seed Certification Standards. The Seed 
Law was formulated in 1967. A 1976 
Interamerican Development Bank loan insti
gated the formation of PNS and influenced a 
revision of potato seed certification regulations 
in 1978. Modeled on North American and 
European examples, certification standards were 
set unrealistically high for local conditions or 
requirements (Coronel, 1984). The changes in 
certification standards for field and tuber 
inspections are presented in Table 10. These 
are drawn from references citing the original 
standards (Coronel, 1975), the standards as 
revised during the creation of the new seed 
certification department (Murillo, 1978) and, 
finally, standards currently in effect (Coronel, 
1984). The revisions document a gradual easing 
of standards as the needs and requirements of 
potato seed certification for Ecuadorian condi
tions have become better understood. The 
tolerances for virus content in particular have 
become more realistic, the total allowable virus 
content was first set too strictly, then reldxed too 
much and finally readjusted to higher standards. 



Building Seed Supplies 

Table 10. Changes in potato seed certification standards in Ecuador 

Basicseed Registered seed Certified wed 

Ifnpedlon Inspection Inspction 

1984 
Firt 
1978 1975 

Second 
1984 197 t975 1984 

First 
1978 1975 

Second 
1964 1978 1975 1984 

Fit 
1978 1975 

,piSecond 
1984 1978 1975 

Mosaics IVX. PVS 8 8 8 2 2 2 10 10 10 4 4 3 12 12 12 5 5 4 
Potato virus Y PVY 
Potato learoll vtrus PLRV 

1 
2 

3 
5 

2 
2 

0 
1 

i 
2 

I 
1 

1.5 
4 

4 
6 

3 
4 

.5 
2 

2 
3 

1 
2 

2 
5 

6 
IC 

4 
5 

1 
2 

3 
4 

2 
2 

MOSAC PVM 
Yelrow stunt 
Calim yAucuba disees 
Other iruses 

8 

3 

8 

3 

2 
2 
2 

2 

1 

2 

15 

0 
1 
I 

10 10 

5 

3 
4 
4 

4 

2 

4 

2 

1 
2 
2 

12 

8 

12 

8 

4 
5 
6 

5 

3 

5 

3 

2 
2 
3 

Total virus acceptable 8 10 8 2 3 2 12 is 12 4 6 3 18 20 is 8 10 5 

Baceral wit (INeukdomc,,kz 
sorktracearum) 

Illack leg(Emmia spp.) 
0 
1 

0 
1 

0 
2 

0 
0 

0 
0 

0 
1 

0 
2 

0 
4 

0 
4 

0 
1 

0 
2 

0 
2 

0 
4 

0 
6 

0 
6 

0 
2 

0 
3 

0 
3 

Slem canker (RALwroanisoiam) 
IlackLrot (Rasehmna sp) 

8 
.02 

8 
.25 

4 
I 

4 
0 

4 
0 

1 
0 

12 
.02 

12 
3 

8 
3 

6 
0 

6 
3 

3 
0 

14 
.05 

14 
5 

10 
5 

7 
.02 

7 
.02 

5 
0 

Nematodes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Larly blight (Alzenatw sola-) 
Imta ( ucruia rrutna) 

5 
5 

t0 
20 

10 
10 

15 
15 

20 
IS 

25 
20 

Varietal purity .2 .25 0 0 0 0 .5 .5 1 .01 0 0 1 1 2 .1 .01 0 

1984 1978 1975 1984 1978 1975 1984 2978 1975 

j-I- )ralorv 

I atelhghlt(I wt' r 
...frstar..) 

iVU/,a 
.5 .5 1 1 1 2 1i 1. 4 

Powdery scat, (Sp'rig wO 

Mterncanker (Rhtz.,r,. soiam) 
1 
5 4 

3 
2 

2 
a 

2 
6 

5 
4 

3 
10 

3 
8 

7 
6 

Black tl (Rtsuedna sp ) 
Gangrenc (Tec aphoeusodar) 

0 
0 

0 I 
1 

0 
0 

.3 3 
2 

.03 

.05 
1 5 

3 
Common scab (,erpomcqnrym .abies) 1 1 2 2 3 3 
Black leg ( Etwmia spp ) .05 .5 .1 .1 .2 .2 
Ila"teral vrit(heudo.ona. 

s'tna.arun) 0 0 0 0 0 0 0 0 0 
Andean weevil(Prryjw 
Nemalodes 
Dry mt (Fr"tanumsp.) 

voa) .1 
0 

.2 
0 

0 

0 

2 
0 

3 
0 

0 

1 

3 
0 

.1 
0 

0 

3 

S,,ourcr..:Coronel (1975, 19M); Munillo (2978). 

Other categories show similar adjustments to limitations on the farm's capacity. Additionally, 
standards set too strictly, and then relaxed too during a reorganization of the seed service when 
much, while others show a steady relaxation of the usual MAG-farmer contacts were not avail
standards. Some categories have been included able, farmers learned to contact INIAP directly 
and others dropped, and their importance has to obtain seed. Though the formal process is to 
grown or declined. In the recent seed mul- obtain request certificates from MAG, often that 
tipliers survey, however, farmer seed multipliers is done after the seed has already promised and 
expressed the opinion that the standards still do in some cases delivered. While it is legal for 
not reflect actual conditions (Reinoso, 1988). INIAP to sell seed directly to producers (Flores, 

1984), this process has the effect of disrupting 

Some Constraints 
MAG Seed Division plans 
based on expected supplies. 

for multiplication 

A limited supply of basic seed, a failure of 
Crop inspection. Inadequate inspection is 

another point where the certification scheme can 
inspection, and a failure of the farmers to keep break down. When market prices are good, in
or sell the inspected and certified production as formants in the seed service reported that farm
seed can disrupt the system of multiplication and ers dispense with the idea of inspection and sell 
pricing. everything to the table potato market. On the 

Restricted supply. In the recent survey of other side, as reported in the seed multipliers 
seed multipliers (Reinoso, 1988), most mul- survey, farmers noted that occasionally the 
tipliers could not buy all the seed they wanted inspectors did not show up for scheduled 
nor the varieties desired. As illustrated in inspection visits. There are currently eight 
Figure 12, INIAP seed production has been potato seed inspectors for the sierra of Ecuador. 
small and irregular. This is due in part to the Some of them, in the past have not been highly 
serious budgetary, infrastructural and physical qualified in seed potato inspection or highly 
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motivated to inspect the fields rigorously. Since. 
selected seed multipliers arc usually in the 
preferential areas, the growing conditions are 
good, producing a strong vegetative plant that 
masks the normal disease symptoms, making the 
job of inspection difficult, 

Another limitation on proper inspection is 
the personal relationship between the inspectors 
and the multipliers which may make the inspec-
tors reluctant to downgrade the crop :o a lower 
level, 

Thus several reasons influence whether a 
field is certified. Not all of them arc related to 
the health of the crop. Table II show the 
percentage of fields that were planted with 
INIAP-produced seed for multiplication that 
were actually certified. Also shown in the table 
is the production of seed and a calculation of 
seed yield per hectare. Assuming that viclds of 
sec1 -sized tubers are approximately 40% of total 
yield, the farmer multipliers have been achieving 
an average yield that is almost twice the na:ional 
average. 

"Fahie II. Official seed area planted, certifie'd 2nd 

percentage approved and estimated seed 
production and yield. Ecuador, 1982-87 

Area Area % Secded Production Yield 
seeded certified area Of Csfd of seed 

Year (has) (has) ccrified M " (/ha) 

1982 765 50.3 6.8 W8.0 6.9
1983 55.5 47..4 85.5 312.0 6.6 

198 169.2 138.2 ,1.6 M-6.0) 6.1 

19K5 241.3 17S.2 72.6 1,(098.0 6.3
 
1986 4 1.2 233.4 68.41 1,419.0 6.1 

1W87 207.0 1,18. 71.7 5-.0 3.9 


Source: MAG Seed Certification l)cparmnen, PNS. 

Clculated fronfableA4. 


Note: 1. Includes prtYuction of pre-hasic seed. 

The farmer seed multiplier->. The most 
serious constraint on the smooth functioning of 
the regional seed distribution system, widely 
recognized by officials, is the failure of the 
selected farmer multipliers to hold and pass on 
seed to the other farmers in the chain. The 
problem may be more accurately described as it 
conflict between differing objectives reinforced 
by a poorly defined and enforced contract. The 
farmer multipliers come almost exclusively from 
the central zone (INIAP Seed Department 
Annual Reports, 1984-85) and 15 were 
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interviewed in the Reinoso survey. The farmer 
multipliers interviewed are large farmers. The 
above-average yields they report are evidence of 
favorable field locations, liberal use of inputs, 
and the management ability brought to the 
production. They multiply one to two lots of 
seed purchased from INIAP of between one and 
two hectares each. While preferring Esperanza, 
the multipliers grow the seed that they can get. 
The farmers noted that they could not get all the 
seed they desired. The principal objective in 
multiplying seed is to use it for self supply, and 
seed for sale is only a secondary objective. 
These intentions were matched with their actual 
disposal practices, all the multipliers kept sonic 
portion of the multiplied seed, some keeping all, 
and others keeping a portion and selling the 
remainder as seed. The remainder sold 
avcragcd 20% of production. The little that is 
sold as seed is sold via personal contacts. These 
intentions and practices vary sharply from those 
desired by MAG officials. 

The usual scenario described by officials is 
for farmers to decide to conform to the 
certification agreement only if market prices 
favor such an action. If market prices are above 
the established buying price of the government 
then the far.-aer sells his production to the 
consumer market. Any certified production thatremains as seed is purely accidental. If the 
market price is below the government's buying 

price then the farmer multipliers seek out the 
Seed Division -epresentatives to certify their 

crop, thus obtaining an idditional quality to 
promote when selling their crop. Given the 
historically cyclical nature of potato prices,
either condition could prevail during a given 
harvest. 

Estimating the Area with CertifiedSeed 

When the decision of the farmers is analyzed, 
the question is raised of how much area is 
actually planted with certified seed. There are 
various estimates of coverage, Table 12 shows 
one of hese with annual estimates of area 
potentially planted with certified seed. The 
estimated area remained very low with the 
exception of the drought years of 1979 and 1983 
which reduced total potato area. Then, in the 
last few years, with the expansion of seed 
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production, the coverage expanded several fold potato technology, the Subsecretariat of 
I-, over 2%. Integrated Rural Development of the Ministry 

of Social Welfare (MBS) has promoted the 
Tab!e 12. Estimated hectares planted with certified production and distribution of seed of new 

potato seed. Ecuador, 1972,97 potato varieties, by means of integrated rural 
Total Potential area development projects in the sierra, usually in 
potato in certified Percentage close coordination with MAG and INIAP.Year area seed coverage Some private entities have also imple

1972 37,729 50.6 0.1 mented potato seed multiplication activities in
1973 43,576 100.3 0.2
1974 39,138 135.6 0.4 selected areas of the Ecuadorian sierra. Notably1975 39,499. 158.5 0.4 among them are the Agriculture Service Center 
1976 41,223 212.6 0.51977 36,M(X) 139.8 0.4 of Ecuador (Central Ecuatoriana de Servicios
1978 29,843 168.8 0.61979 26,8941 269-5 1.0 Agricolas), the Saint Luke Gospel Mission, and1980 30,380 179.0 0.6 Save the Children/Ecuador (Desarrollo Jtvcnil 
1981 31,602 187.4 0.5
1982 35,101 212.2 0.6 Comunitario).1983 26,743 220.7 0.8 As illustrations of these efforts, different 
1984 33,489 597.7 1.8
1985 .3,32 758.8 2.1 cases in the Provinces of Chimborazo and1986 38,930 1,013.7 2.61987 40,000 389.5 1.0 Cotopaxi are briefly described below (data are

based on the authors' interviews and
Sources: Coronel, 1984 for 1972-83 data. SeedCertification Dept. MAG, 1988 for 1984-87 data Bebbington's unpublished reports).
Note": Seed rate is calculated at 1.5 t/ha. 
 In the southern part of Chimborazo 

Province, since about 1984, the Guamote 
Integrated Rural Development (DRI), has beenThe estimates in Table 12 are based on the promoting Gabriela and Esperanza potato vari

assumption that all the certified seed produced eties with a project for a seed multiplication 
as recorded by the seed service is actually used scheme. Working primarily with Indian 
as seed. As the above discussion illustrates that communities ruch as the groups known as 
is a dubious assumption. First, a small but "Sablogs" and "Chacazas"; the Guamote DRI,
significant portion of INIAP seed is sent to during the first year of contact, supplies all 
different programs or departments for research external inputs (potato seed, fertilizer and 
purposes. Some seed sold directly to farmers by pesticides), and the communities provide land 
INIAP does not enter MAG records. Reinoso and labor. The amnounl of fertilizer and 
(1988) shows that farmer seed multipliers rarev pesticides i. usually determined by the variety
sell the seed they have multiplied and concluded specific recommendations established by INIAP. 
that more than 80% of the production of seed is The potato seed is given as a loan, to be repaid
retained by the farmer multipliers. The seed at harvest in kind, at double the initial amount.
 
multipliers are usually 
 large farmers who sell Other inputs are given free of charge.
 
almost exclusively to whelesalers; thus it can bc 
 The DRI then uses the returned seed to 
assumed that the 20% of sed-sized tubers not work with the same community or to develop 
kept by the multipliers is sold to the consumer similar schemes with other communities. 
market. As there are no specialist seed The rest of potato seed harvested by the 
wholesalers, there are very few beneficiaries, community can either be multiplied communally 
apart from the farmer multipliers, of the seed again, or loaned to member families to be multi
certified by MAG. plied for their own use. The usual amount at 

this stage is 2-3 quintals per household. Each 
family in turn receives some pesticides free ofSome AdditiGoal Experiences in charge on condition that they provide the

Potato Seed Multiplication and fertilizers. Again, at harvest, each family is to
Storage pay back the seed credit in kind, at double the 

initial amount. The rest of potato production is 
In addition to the work done by INIAP and freely used by each family either for seed, sale or 
MAG in the areas of generation and transfer of home zonsumption. The Guamote DRI 
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estimates that, by 1988, communities 
participating in the potato seed multiplication 
program had about 50 ha of improved potato 
varieties under production for seed. 

In tbe Colta area of Chimborazo Province, 
the Saint Luke Gospel Mission, had helped 
Ind-!.-n communities to organize a producers as-
sociation and to utiliz: modern potato technol-
ogy generated by INIAP. For several years now, 
the Saint Luke Producers' Association has been 
selecting and multiplying seed of improved 
potato varieties (particularly Gabricla, Maria 
and Esperanza) and then distributing it to 
interested Indian farmers as part of an active 
agricultural rxtension effort. Support for buying 
seed, fertilizers and pesticides has come first 
from the Saint Luke Mission, then from World 
Watch, another mission group, and in small 
amounts from other sources. 

The producers association also does share
cropping activities with farmers in order to raise 
fund and transfer technology to its members. 
The organization supplies seed and 
agrochemicals while farmers provide land and 
labor. Another related unique experience of the 
Saint Luke Producer's Associaticri is the 
implementation of a potato seed storage system 
b ,,ed on diffused light. Although by 1986 it had 
built over 120 of such storage facilities, at the 
presen' only about (4) exist and their use is 
limited. 

In the Salccdo area of Cotopaxi Province, 
in cooperation with the Salcedo DRI and the 
Casa Campesina (an association of Indian 
communal organizations), fr,,m 1982 to 1985, 
Save the Children cart-led out t community 
development project which included agricultural 
producti.im, health and nutrition, and education 
activities. Work on agricultural production 
centered around potato as the main crop in the 
farming system. Initially, the project acquired 
improved potato seed, particularly (;abriela 
from INIAP and multiplied it in community 
fields. Improved seed and agrochemicals were 
supplied on credit by Save the Children; at 
harvest, farmers returned 501% of total pro
duction to the Casa Campesina. From this, the 
project agronomist and community agricultural 
promoters selected the potato seed (about 25%) 
for next planting, the rest is sold on thc market 
and the returns are used to increase the Casas 
Campesina's capital, so that in the future it will 
be able to provide technical assistance and 
inputs to its members. In the process, local 
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Indian farmers were trained in the new 
technology by a project agronomist. During the 
first year of seed multiplication, 200 quintals 
(enough for 10 ha) of potato seed were pro
duced by 1983, there were 1,000 quintals (50 ha) 
and estimates are that the level of seed produc
tion has been maintained to the present. To 
store the seed, with project support, the Salcedo 
campesinos also built several large storehouses 
or silos verdeadores, most of which are still in 
use. 

http:producti.im


7. Issues
 

Historically, the informal seed potato system 
that has evolved from centuries of potato 
cultivation has succeeded in meeting the needs 
of potato producers. The agroccological char-
acteristics of the potato producing zones, the 
numerous available varieties, and the traditional 
market system have all contributed to creating a 
system capable of meeting the needs )fpro-
ducers. However this effectiveness, based on 
measures traditional needs, is being eroded due 
to changes in modern potato production and 
seed technology, 

This section examines some fundamental 
characteristics of the potato system and the 
effectiveness of the informal seed system as new 
technologies are incorporated. Though rcla-
lively young and still evolving, the official seed 
system has made strides in establishing a frame-
work on which to build, and policies to assist 
that process. The existence and current status of 
the various elements of the official system arc 
summarized and compared with the elements 
considered essential to a well functioning seed 
system as illustrated in Figure ' ;-bove. Finally, 
limitations of this study are discussed. 

The Informal Seed System 

Climate, Varieties and Markets 


Three important factors of physical, genetic, and
institutional odistinctive 

rofundl 
the structure and functioning of the informal 
seed system. Most potato production in 
Ecuador takes place in a fairly narrow altitude 
band that, due to tcmperaturcs and rainfall, is 
also a good potato see production area. '[*here 

orign hve inlueced 

irc no significant low altitude potato production
areas. Potato officials have identified two mjor 

ares. otao maoroficalshav idntiiedtwo 

planting seasons, but in many areas there is yearg w th he a 
round planting with the accompanying range fof 
harvest dates. The moderate climate also makes 
traditional storage of tubers feasible with 
tolerable losses. In sum, the climate in tlie 
production zones of the country is similar to that 

roun pl nti co m~ m~ ng ang of 
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which potato programs in climatically less well 
endowed countries specifically seek out for the 
placing of potato sced farms. 

Small farmers utilize many potato varieties, 
often in the same field. Both tuberosum hybrids 
and andigena varieties are widely distributed. 
The andigena are, of course, well adapted due to 
centuries-long selection processes. The 
andigena varieties display a wide range of dor
mancy and storability characteristics in addition 
to field resistances to various types of diseases 
and pests. The benefits to farmers of planting 
many different varieties itsa risk reduction strat
cLy are well documented. 

The Ecuadorian market system has also 
influenced the structure of the informal seed 
system. The most basic feature of the 
Ecuadorian market system is the network of 
periodic markets diffused through the country. 
Complementing this is the allied network of 
market intermediaries that serve as brokers 
among these markets, assembling and delivering 
all types of consumer and producer goods and 
disseminating market information. 

Characteristics 

With these three fundamental factors -- favor
able climate, numerous varieties and well devel
oped markets -- the Ecuadorian potato farmer 
has developed a potato seed system with several 

characteristics. Most importantly, theinfo~rmal system is one of self supply, each 
farinr prdues is on sed umeou 

scienilc inquiries (Figueroa et al., 1979; Llovet, 
1980; Valderrama and Luzuria:ga, 1980; Barsky, 
1984; Simons and Ramos, 1985; l'pez, 1987; 
Reinoso, 1988) and countless informedobservations have noted the degree of self 
supply. Some observers conclude that 80% of 
seed iage seson con ro e farmer'sseed in it given season conics from the farm er's 

own production. The capacity of' self supply of 
this magnitude rests on the favorable 
agroccological conditions and varieties that 
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arc well adapted. Storagcis practical and 
numerous varieties store well in the ambient 
conditions. 

Obtaining the relatively small remaining 
percentage of seed from outsiders is accommo-
dated by several factors. Planting and harvest 
can occur in most months of the year. Thus 
there arc always at least some potatoes in the 
market. Market intcrmediarie., move aniong the 
markets, buying and selling according to local 
demands and supplies. Though no market intermends aresupelitshoughin sed, tylotermcdiaries arc specialists Il seed, they do 

perform sorting and gradinte and do have 
customers buying potatoes specibcalv for use s 
seed. The short dormancy oftcommonly usedvreiheasot wellancytofcom varie t i e s ids ofi ':s w ell ito th i s s yst e m . A far m e r 
can purchasc freshly harvested tuber>s in Ic 
market, stire them lhiimself, anrd within vcks 
there will be sprouted tubers rctdy for plantin. 
I lo ,-,cr, f,rnirs offtendo no( n ed t.oeter the 

village markct to obtain ,cc,] ,inc nci.hbors 
and family are also frequent s(ources. 

Farmers ,isc specific sced inaagcenlnt 
practices. ilicic i a tairlv hich level of viru , 

infection and othlier Pests and diseases III t 
seed circuh't ingin the infoirmal systeni. Farmers 
have strongly held beliefs about sced becomiing
'tired" and "a systemand isiThe mifrotat ion arid renovation 

followed. Thvey are perceptive it the eflect if 
seed quality oi vields and do(1rnakc conscious 
seed] selections e1litinp (1,iwced. d 1 
or off type tubers. Thcvconwn that seed froirn 
hiigher places, when planted in lower fihlds, otten 

civCs a boiost to) vieIds. Those relit ive lv Iwe r 

production specialists and none exist. 
Effectively, everyone who wants potato seed is 
able to produce it or get it in a market that 
functions fairly well in placing into contact those 
that have seed with those that want it. 

The Impact of Modern 
Technologies 

The informal system evolved long before mod
ern agricultural technologies were developed. 
Thirty years ago, agrochcmicals made an 
appearance, then twenty years ago, improved
varieties began an lving, and finally ten years agou p o e e d p o u t o e h o o y m d 

lmprovedhcahvscuseedI production technologytechnicalmadeapossibility. These 

changes alter the perspective from which the 
effectiveness of the traditional seed system isu g ol 

judged 

'heniical fertilizers and pesticides were 

introuced 1y the private sector (Barsky, 1984).
chemical inputs made an intensification of 

production possible. Polatoes became a high 
cosl, high income crop wit h the assiciated ben

11efits and risks to the producer. The chemicals 
cang perspectiveals te 1v which seed

also chancetb 
quality is judged. The response of healthier seed 
to fertili/er is greater than that of unhealthy 

rs , I inma rgin al,fa r nie usu i , v aCld. Thus there is an additional ;alue fir poodr, p ro d uc tiitm ,,Cld. 
arcas, constrained by heit from fcasible sloragc, 
turn to hichcr areas as a sccd source. Sc ed sc-
Icction is based on sil/c and firin during harxest. 
Seed storage is in traditional dark storc . 
Farmers rccognie tlie different phvsiological 
slavces of set'd dimirrnante and the benchis of 
well-sprou~ted steud. Ihiwevc r, drcspit e tetst~ 

introduict on Ii the paist. there arte ve'ry 1t\k 
iflfused lit ti mAl UWe 

Inla Imnarv. the conbirin imi ot lexiblt 

plantin iand harvstInc dat's, Ihilihly dispersed
vstt'ril ,,fmarkets, liet'abilit'+ Ito,,stoic, tilt 

nrincrl ,',ritie, available (each vith diflt'rent 

dormanc\ ind Iioraic charactcritilcs) crcateshir Ihe tarnitr an extremely Ilcxiblt' environinent 
lot thcr antinic .1c c .l ,When 

orimanatng, and pnurli Seed. 
TVhere has beeni no need or takir cr ,('d]-

Ne [Fricli( 

The arrival f nodern potato varieties also 

changed the informal seed system. Catalina and 
tbe later thuerosur hybrid varieties coming from 

cuador and Colombia are capable of producing 

higher yields than native varieties. With more 

farmers relying on po itatoes as an income source 
i witi pollocs C'li illniorc to produce,
there ire incentives t i plant tlie higher ielding 
il idcrn varicti's. Ni anv rwtive varicies have 
dtisappeared. 

new varictics outperform old 'ari
clies in criteria relevant to farmers, then it is
appropri, le that the individual farnier replace 

.Ii
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the old with the new. No individual farmer has a bctween farmers' and INIAP seed. This led to 
need to maintain old varieties, vet with a the major technical changes in INIAP potato 
cumulative loss of varieties the system becomes seed production discussed above. As gauged by
dependent on a narrower genetic base. The loss the indicator of reduced virus load of certified 
of diversity leaves the system more vulnerable to sued (hc changes were successful. t.srliales of 
outbreaks of pests or disease that may equally virus Ctntent of INIAP seed i the late l1970's 
affect the remain ing varieties leaving the pro- were as high as .Vf' (Reinoso, 19'79,). Recent 
ducers without rescre,'cs, measurements show the virus content to be well 

The preservalioa of genetic divers+iv within within the certification standards (Moreno, 19&S; 
the t.cuatdorian polato food ss lm is an activitv Punisacho, l),Q&). Miorcio measured the per
which would confer benefits il,all users, 'ut no formnce of INIAP seed againslt farmcrs con
one individual would benefit ,ufficienllN from rnmo seed of the same varieties. The farmers' 
the cxti a costs of maintairiing varictics. Thus, it common seed had high virus loads (32",, potato 
is riot surprising to sc the loss f ,aricties illthe virus X) compared to INIAP seed (5"; IVX). 
inftIormal 'stcm II lowcvcr, b failing to Yet the results of the trials showed that variet, 
prCscrvc thC diversity providcd by the numcrous and location werc More important than seed 
varictics, the informal seed lost of source insystem some explaining Yield differences. 
its flexibilityand risk reduction capability. Punnisacho also examined differences between 

The release o~lnew varictics list) placc., I INIAP and faricrir' seed. Allhoulgh a higher 
new IWlus of the distribution systcm. Thc virus load was found in farmers' seed, variety 
mechanilsms of obtaining ne, ,ccd huve tradi- and ocalt tn wCre morc important than seed 
tionally cmphasi/cd very local circulati n. With source for explaining yield differences. These 
new varictics bcine released, thc informal sced arc similar to results rcportcd hy Rcinoso 
systcm has not adjustcd to t he nced for more ears carlier.
 
rapid, broad dispersal of varictie, The marginal contribution that seed liealth
 

imakcs toward siCd dcterminaition il -cuador 
may explain the relatively b,isic traditional seed

,ld'rt S'cd T'chnohtv hcalrh-manageneit practice .. bvIII lloved 
farmers. It may also explain whyi ncgativc and 

The official scd plioduction pr,,rai brmght positive selection ha, not been, nor will be, at 
the concept 1of introducing. seed scicntilical, widely adoptcd p-rOCC,,. The addilional costs of 
managed to cont:in lower virius level-ar mananicril may iot result in benefits sufficient
 
infcction from olher diseases or pests. In I, cover the cos,,,. Farmers may be acting
 
Ecuatdor the most impo< rtant indicatlor f ratio(nall, and clficicntls wNilh traditional seed
 
tcchiicil suCCC',s it scicntific set priRdirtion is selectltin and iitIC ccllnoloics.
 
a reduced incidcc of vir', in licsccd Thc Thc prinipal atsurrptlio of tie benefit of
 
milalitii, plil sophy behind this third sourcc a seed piot, riim. improved ,ced hcalth, has been 
of tcchlical chmg. is that .I scd prg,,rrln thrown inlo doutb. Among, lie sources of 
proilcs i secd tuber that iS hcAlthicr thlan scd Icchnical chinec il pokito production in 
selcctcd and rra~n ticd by tradilol;il mnethods. lcuador iiscuissed ection,i Ic prcviti, seed 
'[The healllhicr ,ccd slo1011dt Icrlore produce producl lcthn ,", is upprcnrlIs the least,n 
highcr Vields than farmer-produccd sccd if imlprtailt. 
hcalth is a constrainint, factor in vield. Thus, all In ,lum,the vrs h c.ili,lcd sed distribulion 
clse equal, a scicnlific sced progr;im shllld and the uu'.emc of effective rluileiCllent prac
fundatmenitally chanl,,hIe basis1 v which hCe tices Ioimprovc ,ccd 1Chcl1, rc' wcakrcsses in 
tecnliicil efficiencv of i Irilditimnal hcd systeNI the inluril seed sv-tcm i litihi1 of recent 
is jledl, re'ndcring, til c' healthy irnris' u,,is The locallv focuscd seedftechnologicCal 
seed techniciiLa, inferir to scienlicafls distribumi nuihibit-I ite rapid dispersal of 
pi otliccld sCCd. lI datO :irs hm, n) ertIhc valrilies eltlin Ilc',v.ti,' Tlc lick of1a seed 
case in I'iF udir. hcall h impro veiccni rcchiiani- lirmnits lie 

Research in l178 (Rcirroso, 1'97) s.i, :d response of varicies It tllCapplicalion tif 
that there was rio significant vicld difference fertilizcrs. 
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Given these weaknesses, how has thc 
official seed system moved to support these 
portions of the inforrmal wslcm? Givcn the 
limited resources for an official seed system, 
which areas should be targeted for support? 

The National Program and the 

Seed Potato System 


As introduced abiove, Figure 1 cmt ains elements 
of a hypothetical potato seed svstcni divided into 
general eat giries, of qualityv cot rid, seed pr,-duetion and supply,, and supl ort, service and 
prIOti~Mi' S th nltiand supprt, crvlsha. nd 
promotion since the national prog~rami has beenb~roadly definedu Ito Include All pmalto-rclatcd 
activities, oriotiriatine from the Paqtlo IProgr,in

orlimialind 111cudilmo 
tre Seed Potalto I 'nit and the Seed ..\n,ivo has 
ativd tities ront I)i i, 

he prvOL S chipicrs '-.iC porti ns of the 
svstcm have been beter cstablished than others. 
This section revicws the activities o1 the natlionl 
prograin Ilie[pdefinedwithin sl ruci tre dc i)clcd Ill 
Figure. 1 arid in light mf the strengths and 

weaknesses of the informal seed system. 

Qualit' Control 

Adequate seed quality control is one of thc 
fundamental requisitcs of certified .;ccd prod uc-
!'on. In tie area of quality control the variiou: 
li.nients,,'Jcicted in F~igure 1 are fair ly well 

estallishied in 'cuad r. A ee wha een 

Seed Productionand Supply 

This sector encompasses a wide range of activi
ties that are divided among several agencies. 
The first four elements of this column arc the 
responsibility of the Potato Progran of INIAP. 

(;ermplasm. Plant introduction and explo
ration and the germnplasm bank have been long
run activities and nave addressed the weakness 
in the informal sed system in preserving 

germ plasm. This portion of the official sued 
system has received support in recent years from 
sp,.'cial externally funded projects from IBPG R 
and ('11P. The germplasm bank is v so a strong
part of the seed system. It has inmerous entries 
frmabodgntchsndia broad genetic base, and is being~suppletromn igsupmented by materials that havc bcen disco cred, 

developed, or imported. 'hese actiities are atvaluable contribution of the official seed system 
in supplenicntin. the informal preservation of 
i~ernplsm by farmers. Maintaining germplasni 
is.n r 
I it practicc with inrnCdiate costs and px)rly

bene fits. These benefits may occur only 
at some distant time in the future and not all of 
them accrue to th farmer. Thus it is an 
appropriate activity fir lie official seed system 
to supplement the ini rinal seed system in the 
preservation of gcrmpli,snm. 

Varieties. Ilistorically cultivar release and 

developmcnl have been strong parts of the 
national program. As discussed above, techno-Iilgical changes carid i g 

e irplasil have had a 
large aid lasting impact on the productivity of 
ti potato sectomr. I lowevcr, in recent years,sstabasbedactivity in this sector has staled and no new 

revised to reflect local needs. The liow makces 
clear division of responsibilitics arnon partici-

paling il es. The process of suhmissi of 
varieties and cerlificati'mn of seed is also clearly 

slated. The seed certification agency is proably 
understaffed given the slated objecti's of th 
government.,Ithmwevcr, fir the quantity of1 ii-

spec rtlicuirretiv, r-.ueircd, the c'ai icilt of The 
seedualicat inslc en is s s tii*tc lnd 
quality'of iluImcti.Aon is s sIu~spectTneilines and 

enforcerient il practically [im l-cexistcit 
cspecialfly anio, Irthe farnier multiplicrs. 
obligation of farmers to colmplete the agreetmcnt
with MA(G for certification is rarely honored 
and n o( punish d if broken . A sc'cd lslna , 
lilborilmry exists in Santa ( 'atulina station thai 
has the ability and capacity to (i thc necessary 
testing for certification or research support. 
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a 
varictices have becn issied since early in the 
dfecad.e. (;ivcii the importance of well adapted 
variclic, with broad rcesistancc, variety
development and release should have at highv d 
priority. Ncv varieties arc, in some respects, 
replacing the nativc varictics as sources of 
,gnticdiversity. The IEcu orian potto farmerhas a demonstrated ability in scrccning and 

lailaining ialtrge nuliber of potato varieties. 
h secd systil also is capale of absorbing 

i iniT 
numeiic cr of varieties larc iCCssarv li fill the 

numerous cological niches hirnierlv occupied 
ay nalive varieties nop o rat t tlcr ivaillithle. Thus ana g ef r I o e q r s 
,lirile strategy iavbe for a more atres
sivi: program in scioriing antI brceding material,and the release of ari 
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Pre-basic seed production. The next set of efforts on strategic dissemination of seed 
activities are the responsibility of the Seed produced by INIAP.
 
Potato Unit of the Seed Production Department Seed distribution. The lower activities of
 
at Santa Catalina Experiment Station. There the column move out of the official seed system

has been a successful shift in the technology of and fall into the informal system. 
 In Ecuador 
pre-basic seed production. This has been there are no specialist seed wholesalers or 
completed in a timely manner and appears to distributors or retailers. The seed system has 
have improved the efficiency with which pre- not required specialists in these activities. The 
basic seed is produced, both in terms of the attempts of the official seed system to influence 
heath quality of seed and the quantity of seed activities in these sectors have been ineffective. 
produced with the available resources. The To enter into these activities would call for a 
Seed Potato Unit's activities have been large commitment of capital and a great deal of 
extensively supported by CIP and PRACIPA. planning and flexibility. The official sector has a 
External funds have provided a research budget, comparative advantage only in the planning. 
training and facilities for the unit. Storage Thus one option would be to produce only
problems on the Santa Catalina station, recog- smaller volumes of seed and plan very carefully 
nizcd for years, are about to be solved with the when, where, and to whom the seed is 
completion of diffused light stores with sufficient distributed. 
capacity to serve the needs of the Seed Potato 
U nit and the Potato Program. The Seed Potato 
Unit has expanded the number of varieties in Services, Support and Promuotionz 
production, including Chola, a still popular na
tive variety. Given the marginal benefits that The support given to any seed system by
healthy seed brings to improving productivity, accurate statistics and data is invaluable for 
the Seed Potato Unit could concentrate on planning, monitoring and evaluation. The 
including a larger number of varieties and not reliability of data on production, area, and yield 
on producing larger volumes of the present is questionable. The data kept by the Potato 
varieties. Seed Unit and tie Seed Division are not in 

Seed multiplication. MA(; is responsible agreement on such basic information as tons of 
for the later stages of seed multiplication aind production (compare data from Appendix 
distribution. However INIAP has had a minor Tables A3 and A4). These are given a spurious

role in distribution by selling various categories 
 validity by being repeated in numerous papers

of seed produced on the farm directly to 
 and then being cited from one paper to another.
 
farmers. Generally, this portion of the official Good management accounting 
 systems

seed system is very weak. The government has a provide guidance to production managers and
 
policy to promote the utilizAtion of certified seed can assist in problem identification and in
 
and promotes the prodluction of it. The current communicating the problems identified to
 
multiplication and distribution schcme used by others. There are apparently no such systems in
 
MA(; nearly exclusively favors large farmers in place in either the Seed Potato Unit or the Seed
 
the central region of [he country. (iven tie Division. The disagreement in production data 
structure of the informal seed market there is isno symptomatic of the low level of 
contact with the smah farm sector and only communication between the agencies. 
accidental contacl with large farmers of other Extension, education and promotion are 
regions. Farmer multitliers generally do not handled by the Technical Directorate. As 
have a clearly defined seed market and the documented in Peterson et al. (1988) these 
government has not been able to provide any activities are constrained to low level localized 
mechanism to support such a market, efforts due to a lack of funds and personnel. 

(iven the importance of variety and loca- These sanie activities are very well organized 
tion in determining performancc, one strategy to and are extensive in the private input supplies 
address this weakness is to abandon the costly market. The national program could obtain an 
and unwieldy process of certifying seed that does idea of the costs and effort needed to truly 
not get circulated and, instead, concentrate 
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make an effective effort at a national level by 
close observation of this sector. 

Credit supplies are generally deficient and 
those that are available are absorbed by the 
large farm sector. 

The research program of the Seed Potato 
Unit has made valuable contributions to the 
development and adaptation of rapid multipli-
cation technology to local conditions. The 
economics research group in INIAP has done 
little potato research. There has been sonic 
research froni olher related agencies in MAG 
that has targeted spccifi: areas and touchcd on 
aspects of the seed system. 

Concluding Remarks 

The official sccd potato svstemi has been 
developed over a period of more than 20 years 
in a variety of official agencies. During that time 
the system has strengthened existing activities 
and added new ones. The system initiated tit] 
completed a major change in pre-basic seed 
production technology. Aspects of quality eon-
trol were added and niodified. A svstem of 
certified secd production was initiated, 
However these efforts have not significantly af-
fcctcd the informal seed system or injected 
meaningful quantities of seed into it. 

A strength of the official system was the 
breeding program. This has been dissipated in 
rccent yeais and no new varieties have been 
released since 1)83. Weaknes:ies of the official 
system are the poor communication between the 
various agencies, tenuous links with tlie informal 
system illustrated by the lack of a systcmalic 
seed distribution plan, and a focus on the 
commercial sector while ignoring the majority 
small farm sector, 

An additional weakness has been the lack 
of on-farm research with active farmer 
participation. The official seed system has few 
points of contact with the informal seed system. 
The contacts thait do exist are largely with the 
large and commercial farm sector and mostly in 
the form of seed sales and certification inspec-
tion visits. Thc lack of feedback infornmation on 
the effectiveness or value of' the product being 
offered, or how it was being offered, has been 
an important ,m ission of the official system,all misson111ortnt f' he ffical ystm. 
The on-farm research reported by Reinoso 
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(1979), and then followed by Moreno (1988) and 
Pumisacho (1988) are notable examples of the 
benefits of this type of research. However, an 
interval of 10 years is too slow a feed back link 
to be efficient. The initial revelation of lack of 
distinguishing value of official seed versus 
farmers' seed in 1,979 set in chain a sequence of 
events spanning a decade that, when finally 
checked, revealed that perhaps there was an 
over-emphasis placed on seed health via rapid 
multiplication. 

Limitations of the Study 

This study has described several elements of the 
seed potato system including its informal and 
formal sui,-systcms, but has not provided 
complete covcrage of all aspects of these 
system!,. An important omission is an analysis of 
tile several small scale seed potato projects that 
were or are in place in various communities. 
These projects are in'portant examples of 
alternative methods in seed production and 
distribution. Another omission is a systematic 
treatmenrit of external assistance offered to the 
sced potato program. There has not been a 
comprehensive project to strengthen all aspects 
of the seed potato system. Rather there have 
been a series of more focused projects which 
have addressed separate components of the seed 
system. The impact of these projects has been 
limited by bottlenecks in other parts of the 
system. There has been no financial analysis of 
the costs or benefits of these projects. Individ
uals in other parts of the system mentioned that 
their efforts had been thwarted by a lack of 
contact with some of the external technology 
transfer institutions. The impact of this was not 
investigated. 

Future Research 

This report has highlighted special problems 
faced by several seed potato systems in the 
Andes. Principal among these is the question
able impact hat seed health has on yields. fit 
is accepted tiar there is minimal impact, it is 

necessary to have an agenda to test the validityf other aspects of seed] technology that a,: 



Issues 

perceived as being ready to be transferred to the 
farmer. Such a research program should be 
strongly focused on off-station research and 
concerns testing assumptions on seed technology 
that is perceived as ready to be transferred to 
the farmer. The benefits of alternative seed 
storage technologies, positive and negative 
selection, and seed rotation between higher, and 
lower fields should all be tested with farmers' 
trials. The basic hypothesis to be tested is that 
variety and location are nore important than 
any of these other seed technologies in 
explaining yield differences. Seed distribution in 
the informal system is complex and patterns are 
difficult to discern. For other investigation is 
needed to help make the various elements of 
this system interact effectively. 
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Table Al. Potato area, production and yield. Ecuador, 1962-87 

IProdutctljn (ml) 

Provice 19o2 1Q3 19.4 1905s 19to 19to7 1 69 19o 1970 1971 1972 1973 1974 1975 197o 1977 1978 1979 1980 1981 1982 193 1984 19&5 1986 1987 

Carchi 
Imbabura 
Pichincha 
Colopaxt 
Tungurahua
Bolrvar 
Ch rr zo 
Canar 
Azuzy 
Loja 

North 
Central 
South 

Total 

15-30 36,400 
4.700 13.300 

46.80 40.900 
70.000 56.700 
40.9W8 36.400 
0.0 6 

102.300 77,700 
22.700 16.500 
21,700 12.00 

0 0 

20,000 49.700 
26.900 218_.00 

44,40C -19.100 

331"30,2 297.300 

36.400 
13.600 
36.600 
81,800 
40,00 
11.400 
68.20 
10.300 
7.300 

13.630 

50.000 
238.900 
31.210 

320.100 

3.4,80 
9,100 

25.000 
86.400 
35.-S0 
10, 00 

111.300 
54500 
14,100 

.100 

43,900 
2,0.100 

77.700 

3M0,700 

36.20 
4.500 

18.200 
71.200 
4C.;00 
10.000 
99f.000 

-500 
3,600 

11.300 

42.700 
229.300 

74,400 

34o.400 

52.U) 
6,800 

19.100 
75,030 
4550 
14.500 

91.100 
70.900 
10.900 
12.600 

5.8.00 
245.200 

94.400 

398,400 

79,6W0 45.500 
3,400 5.500 

27.300 22,700 
77.00 63,.000 
45.500 106.800 
17800 13.600 

13.600 81.800 
72.700 102,600 
12,700 14.300 
10.900 600 

b3.000 51.000 
331,500 287.900 

96.300 117.500 

510,800 45-6.400 

95.500 47,.6W0 95.502 
6.000 4.60 1,800 

22,700 2S.000 22.500 
W,600 101,800 65.90 

107. 10&3,M800120.000 
14.100 20.500 18.200 
82,00 190.900 87.00 

110.300 107.900 50,900
15,000 12.500 9,100 

500 2,0M I.1K 

101.-500 52.400 97.300 
315.400 505.000 313.700 
125.800 123.,000 o2,000 

542,700 6M0,400 473,000 

175.600 
3,100 

77,200 
72.000 
45.600 
22.500 
71.1 W 
55.600 
14.100 

2,000 

178,700 
2 8,400 

71.700 

538,,90 

152.(W 
4.100 

41.960 
92.2-03 
54.131 
9.0 
12.270 
80,3o0 

2.100 
1,512 

156,100 
259.714 

83,972 

4.786 

I27,2b0 
6.136 

61.160 
107.045 

42.045 
52.000 
13.500 
,01l 
5.700 

20 

133,3-6 
275.750 
86581 

495,727 

134,810 111,610 
8.242 32.200 

78.242 35.586 
8R.680 50.525 
48.792 38.815 
57,000 57,94 9 
11.250 16,545 

107,920 4t.04 
11.550 2.2.934 

9WD0 731 

143,052 143.810 
2A3,96f4 !, .420 
120.370 7,0.2 

547.386 413,49 

47.272 
24,170 
45.201 
49.823 
37,572 
39.675 
29.09 
53,010 
14.553 

1.146 

71,442 
201.280 
08,709 

341.431 

45.061 44.,631 75.252 70.205 
18.680 21,436 21.040 13.154 
27.284 48.000 39577 35.381 
N.426 44.339 46.9')0 38.147 
15.310 20.250 27,924 43.-546 
13.525 51,710 57.267 I04.228 
N9.009 25.000 31.750 31.52 
38.507 49.500 77.5.6 03,096
12,33) 15.500 11,50 8.573 

3,471 1.318 1.0s"'9 1,046 

6,3.741 66,067 96.292 89.359 
134,554 182.0-03.50U 253.054 
54.367 66,318 90.505 72,715 

252.662 321. NW 390W6 415.128 

68,493 71.442 94,,349 
7,800 6,180 4.460 

26.558 46,228 54316 
25,965 40.821 40.416 
41,6&5 44.444 56,745
63.505 80.196 90,874 
20.122 16,795 17.662 
48.,030 73.710 54.432 

8.169 5.806 4,679 
2,8M07 2,722 3,429 

70,293 77,622 98,809
177.815 228.4.184 260.013 
59,036 82.238 62.540 

313,144 3&534 421,362 

111,132 
3.511 

72387 
84,02Q 
71.442 
95.256 
20,725 
36.864 

5,806 
4,001 

114.643 
343.839 

J6,671 

505,153 

97,920 
3.524 

50,795 
42,400 
42,276 

i12.190 
22,300 
27,760 
4.763 
3.674 

101,444 
29.961 

36,197 

407.02 

Ara (h.) 

Prunc 196t2 1913 10 1 Iot 196 1967 1968 1903 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 19.3 1984 1985 1986 1987 

Carchi 
Imbabura 
Ptchnch, 
Cotop-.u 
Tungurahou
Bolrar 
Chimtora/o 
Canar 
Azuay 
loja 

North 
Central 
South 

Total 

070 
450 

2.900 
5.950 
4.700 

5-140 
11,500 

4.050 
2.100 

0 

1.120 
25.50" 
6.150 

32.0 

4.000 
620 

2,000 
6.100 
4.800 

t30 
9.500 
3,100 
1.00 

0 

4.620 
23.000 

4.100 

31.720 

4.200 
800 

2.200 
o.200 
4.500 
2.002 

1I.CO 
3,720 
3.200 
1,182 

5,000 
25.900 

7,920 

38.820 

4.000 
800 

2.500 
6.500 
4,000 
1.500 

16.500 
0.400 
1.550 

700 

4.800 
31,000 

8.050 

44,450 

4,200 
.0 

2.200 
5.400 
4.500 
1.50 

16-500 
6.500 
1-550 
1.380 

4,700 
30.100 

9,430 

44,2%0 

4,400 
500 

2.200 
5.500 
4,800 
2,000 

16.700 
9-50 
1.600 
1.380 

4,00 
31.20 
12.48j 

48.580 

3.500 
500 

2.200 
5.030 
4.800 
2.300 

18.030 
9.000 
2,000 
1,200 

4.000 
32.00 
12.2(0 

49,100 

2.500 
500 

250 
4,950 
4.700 
2,000 

12,000 
10,000 
2.100 

100 

3,00 
26,150 
12.200 

41.350 

0.00 
500 

2.500 
6.50 
4.800 
2,000 

12.000 
10,500 
2,300 

100 

6.500 
27,800 
12.900 

47.200 

3.000 
500 

3.660 
7,183 
9,010 
2.500 

14.030 
10.500 
2.50 

720 

3.500 
36.170 
13,720 

5330 

6,000 
200 

2.710 
5.001 
5.410 
2.000 
8.0.0 
5.600 
2.C02 

720 

6.200 
23,150 

8.320 

37.670 

9.20 
510 

6.820 
6.000 
3.430 
2,18 
0,750 
6.050 
1.040 

810 

9,710 
25,000 

8.800 

43.510 

7.t0O 
600 

3.550 
7.000 
3.775 
63.500 
1.50w 
7.000 

600 
600 

8.200 
22,325 
8.200 

38,725 

7.083 6.500 
900 1.300 

5.384 7.100 
7.850 6.030 
2,872 3.800 
5.200 5,000 
1.500 1 .503 
7.100 8.130 
1.22 .l00 

70 150 

7,900 7.100 
22.806 23.400 
8300 9.650 

39,M8.6 40,850 

4.248 
2.780 
5,057 
4.362 
3.828 
3,930 
3.3(n) 
5.9(" 
.-1.9m 
185 

7,028 
21.166 

8,065 

36,239 

3,0594 
2.00.) 
4.5,,2 
3.983 
3,99 
3.551 
2,442 
4,809 
1.337 

127 

5.703 
17.S7 
6,273 

29.633 

?.415 
1,430 
2.625 
3.298 
1.223 
4.696 
3.831 
4.270 
1.535 

316 

4.875 
15.673 
6,121 

26,6o9 

3.514 
1,800 
4.800 
3.910 
1..500 
6.000 
2.500 
4.500 
1.500 

120 

5314 
18.710 

6,120 

30,144 

5530 
1.00 
3,966 
3.572 
2.052 
5.050 
2.50 
5,700 
1.375 

100 

7,130 
17.140 

7.175 

31,445 

5,O02 
1.000 
3,900 
2,900 
3,200 
8,200 
2.500 
6.500 
1,050 

96 

o'too 
2C.700 

7,(.46 

34,0.46 

5,471 
600 

2.768 
2.02 
3.205 
5,000 
1.80 
4,000 

800 
316 

6,071 
15,464 
5,116 

26,r51 

5,250 
545 

3.981 
4,015 
3.2t6 
0,50w 
1.c.3 
6.500 

614 
400 

5.795 
20.045 

7.514 

33,354 

6.0 
470 

4.315 
4,455 
4,170 
9.144 
1.583 
4.800 

519 
420 

6,970 
23,073 

5,73G 

36,.382 

7,000 
337 

4.824 
7.410 
4.500 
8,750 
1,825 
3.020 

624 
490 

7.337 
27309 

4.134 

38,7b0 

7.200 
298 

4.100 
5.381 
4,000 
8.,30 
1.980 
2.040 

506 
450 

7,498 
24 91 

2.96 

34.5.85 

Yild (mi/h.) 
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Sources: llorpa, 1986; .tegand. 1975.Note: Ntinkthrepresents Carcht and Imrbntura. South represents Canar. Azuay and I oila. Central represents the remaining prov'nces. 



Seed PotatoSystems in Ecuador: A Case Study 

Table A2. Main character.stics of INIAP potato varieties, Ecuador 

Characteristics Catalina 

Release date 1966 
Production zone Center 
Yield (qq/ha) 1 612 
Specific gravity 1.086 
Dry matter (%) 22.5 

Tuber 
Size Medium 
Shape Red-oval 
Depth of eyes Superficial 
Skin Pink 
Flesh Yellow 

2
Resistance 
P. infestans M.R. 
P.pittieriana M.R. 
P. vorax M.S. 
G. pallida S. 

Source: Mufioz, 1982. 

Maria 

1980 
Center-south 
593 
1.087 
21.1 

Large 
Round 
Medium 
White-bpige 
White 

M.R. 
M.S. 
M.S. 
S. 

Esperanza Gabriela Cecilia 

1983 1982 
North North Center 
792 784 597 
1.079 1.10 1.096 
20.0 24.5 23.2 

Large Large Medium 
Round Oval Extended-oval 
Superficial Superficial Superficial 
Beige-pink Beige White 
White White White 

R R. M.R. 
M.R. M.R. S. 
M.S. M.S. M.S. 
T. T. S. 

Notes: 1. Yield calculated considering 28,000 plants/ha. 2. M.R. - medium resistant, R. = resistant, 
M.S. = medium susceptible, S. = susceptible, T. = tolerant. 
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Appendix tables 

Table A3. Production of certified and selected potato seed by variety and grade from INIAP Santa 
Catalina Experiment Station, Ecuador, 1972-87 (metric tons) 

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

Catalina 
Basic 43.9 14.5 54.1 141.8 72.7 73.5 69.1 32.7 81.4 30.1 24.4 4.5 3.4 26.5 4.5 -

Registered 34.8 25.6 29.5 13.4 8.9 23.7 
Certified 15.7 -

Mariva 
Basic 5.5 11.1 13.2 5.8 14.2 5.7 0.9 - 9.8 6.4 14.9 15.9 
Registered 4.9 2.4 8.7 26.4 1.1 24.7 
Certified 4.6 -

Gabriela 
Basic 8.9 19.9 - 12.1 - 22.9 12.5 
Registered 7.3 23.2 4.7 105.7 10.8 13.8 
Certified 259.2 - - - 70.6 -

Esperanza 
Basic 45.2 18.6 45.4 7.6 
Registered 5.1 - 18.6 10.4 29.7 
Certified 

Cecilia selected 8.6 14.1 9 8.7 

Total 43.9 14.5 54.1 141.8 78.2 84.6 82.3 38.5 104.5 55.7 331.5 60.8 122.0 229.7 218.8 136.6 

Source: INIAP Seed Production Department Annual Reports. 
Note: A dash indicates no production recorded. 
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Seed PotatoSystems in Ecuador: A Case Study 

Table A4. Production of certified potato seed. Ecuador, 1976-87 

Planted Certified Estimated 

Year Cultivar Category 
area 
(has) 

area 
(has) 

production 
(t) 

1976 Catalina -' 317.7 91.8 624.60 
Maria 35.3 IC.2 69.40 

1977 Catalina 
Maria 

112.0 
3.0 

75.0 
3.0 

275.00 
15.00 

1978 Catalina 69.0 53.0 326.00 
Maria 50.0 25.0 154.00 

1979 Catalina 52.0 40.0 277.00 
Maria 22.0 14.0 98.00 

1980 Catalina 65.4 50.3 715.00 
Maria 17.6 5.5 78.60 
Gabriela - 3.0 3.0 50.00 
Esperanza 1.5 0.0 0.00 

1981 Catalina - 38.5 19.5 140.00 
Maria 7.8 3.8 27.00 
Gabri,.la 17.2 16.7 120.00 

1982 Catalina Pre-basic 2.0 2.0 14.40 
Basic 3.2 3.2 23.40 
Registered 9.8 5.5 39.60 

Maria 
Certified 
Basic 

9.5 
1.5 

2.0 
1.5 

14.40 
10.80 

Gabriela Certified 50.4 36.0 259.20 

Total 76.5 50.35 361.80 

1983 Catalina Pre-basic 2.0 2.0 14.40 
Basic 37.5 35.0 252.00 

Maria Pre-basic 1.0 0.0 
Registered 0.3 0.0 

Gabriela Pre-basic 0.7 0.7 5.40 
Basic 0.7 0.7 5.40 
Registered 3.0 0.0 0.00 

Esperanza 
Certified 
Pre-basic 

9.0 
0.5 

7.0 
0.5 

50.40 
3.75 

Basic 0.7 0.7 5.04 

Total 55.5 47.4 336.39 

1984 Catalina Pre-basic 1.0 1.0 6.5 
Basic 2.0 2.0 13.00 
Registered 35.2 29.3 190.58 
Certified 13.0 12.0 78.00 

Maria 
Selected 
Pre-basic 

21.8 
1.1 

21.8 
1.1 

141.70 
7.02 

Basic 8.3 8.3 53.95 
Registered 2.0 2.0 13.00 
Certified 12.4 8.0 52.33 
Selected 0.5 0.0 .2 
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Appendix tables 

Table A4. (cont.) 

Planted Certified Estimated 

Year Cultivar Category 
area 
(has) 

area 
(has) 

production 
(t) 

Gabriela Pre-basic 2.5 2.5 16.06 
Basic 13.9 13.9 90.68 
Registered 9.5 8.5 35.32 
Certified 2.0 2.0 13.00 
Selected 9.0 6.5 42.26 

Esperanza Pre-basic 3.3 3.3 21.45 
Basic 11.6 0.0 --
Registered 1.7 1.2 7.54 
Certified 18.0 14.5 94.25 

Total 169.2 138.2 896.63 

1985 Catalina Pre-basic 0.6 0.6 3.90 
Basic 2.5 1.5 9.75 
Registered 13.5 6.7 43.55 
Certified 82.9 74.4 483.60 

Maria Pre-basic 0.4 0.4 2.60 
Basic 6.2 6.2 40.30 
Registered 10.5 3.8 25.03 
Certified 4.5 4.5 29.58 

Gabriela Pre-basic 2.4 2.4 15.41 
Basic 7.2 7.2 47.00 
Registered 41.4 26.9 174.85 
Certified 25.1 19.5 126.75 

Esperanza Pre-basic 2.0 2.0 13.00 
Basic 19.8 15.3 99.78 
Registered 17.6 0.0 --
Certified 2.8 2.8 181.20 

Cecilia Selected 1.7 0.7 4.88 

Total 241.4 175.2 1,138.18 

1986 Catalina Pre-basic 4.0 4.0 26.00 
Basic 9.5 8.5 55.25 
Registered 18.0 11.0 71.50 
Certified 47.6 29.0 188.83 

Maria Pre-basic 2.0 2.0 13.00 
Basic 9.6 5.2 33.15 
Regi '., 15.2 12.1 78.65 
Certijieu 7.5 7.5 48.75 

Gabriela Pre-basic 6.0 6.0 39.00 
Basic 5.7 3.0 19.50 
Registered 38.3 22.4 145.93 

Esperanza 
Certified 
Pre-basic 

76.6 
3.0 

38.6 
3.0 

251.23 
23.00 

Basic 17.8 16.8 109.20 
Registered 53.2 39.2 255.13 
Certified 27.0 25.0 162.50 

Total 341.2 233.4 1,520.62 
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Seed Potato Systems in Ecuador: A Case Sudy, 

Table A4. (cont.) 

Year Cultivar Category 

1987 Catalina Basic 
Registered 
Certified 
Selected 

Gabriela Basic 
Registered 
Certified 
Re-certified 

Maria Basic 
Registered 
Certified 
Seleccionada 

Catalina Registered 
Certified 
Re-certified 
Selected 

Cecilia Selected 

Total 

Planted Certified Estimated 
area area production 
(has) (has) (t) 

1.0 1.0 2.80 
7 4.5 34.00 

49.6 38.4 235.28 
18.8 6.5 40.50 

1.3 1.3 5.50 
13.8 10.6 40.90 
10.4 6.6 22.00 
5.7 4.7 41.15 
0.5 0.5 9.00 
8.1 5.8 32.20 

10.5 6.2 21.00 
15.0 4.0 12.00 

3.6 0.0 -
13.4 13.4 83.00 
15.2 7.6 -
38.6 19.3 -
22.5 22.5 5.00 

207 148.4 584.2 

Source: Ministerio de Agricultura y Ganaderia, Direcci6n Nacional Agricola, Divisi6n de Semillas. 
Note: 1. No records of categories were kept during 1976-1981. 2. No records available. 
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