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I BACKGROUND

The Agricultural Sector II 511~T-059 Projecct, includecd an 18 person /
manth position in sced technology. The oxpert was to provide services
thragghout the country, and was to bg bascd in La Paz. At a later date,
tho Ministry of Rural Affairs and Agriculturc (MACA) roconsidercd and
recommonded that thc oxpert residec in Santa Cruz due to the importance of
this agricultural vcgion., Dr, Adricl E. Garay, the author of this report,
was hired to fill this posaition.

Tho activitics of the Sceds Advisor bagan in May, 1980. Duc to polit-
ical problems in Bolivia, therc was an interruption of activitics during
July and August of that year, In Septcmber, the Advisor finally cstab—
lished his residonce in Santa Cruz and worked without interruption until
the prescont.

Initially, tho Advisor intended to work throughout the country. How-
over, it gradually bccame clear that this intontion was diluting the Advi-
sor's cfforts and impeding his offectivencss. The neod to concentrate
cfforts in regions according to their importanca was identified. Factors
considored included the level of rcgional intarcst, the neced, the Advisor's
capacity. and the human rcsourcges of counterparts available within the
Projact.

In viow of the above, Santa Cruz was identificd as tho priority aroca.
Although dapendent upon the availability of Projcct rcsources and local
interest, subscquont progress was to be achigvpd with concontrated offorts
in Yacuiba, Chuquisaca, and other rogionms.

IX SEED SITUATION IN SANTA CRUZ AT THE INITIATION OF THE PROJECT

The agricultural sector in Santa Cruz domonstrated a high level with
rogard to credit, mochanization, usa of posticides, marketing, etc. In
contrast, socd production revcaled ar. undordcvelopment which could be

djagnoscd by the following characteristics:

1. Common and ordinary grain of poor quality was genorally planted as
scad.,

2. Most variotios of soybeans, corn and rice werec obsoletc. In the
casc of wheat, planting was incipient.
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3. A coertain amount of soybcan and corn grainsg was offcrad in the
region as "secad". Evon MACA was selling sced which domonstratod a vory low
gormination rata (40-50 percont), low vigor, and other problcms.

4. Imported sccd was mainly uscd for soybocans and cotton.

5. No certification gservices ecxisted, i.n., no work was donc in in-
spoction, sampling, analysis, otc. The quality of imported and local scads
was not controlled.

6. No scad program oxisted. Thore was confusion of objoctives among
the institutions and cven within ontities such as MACA. This institution
carried out, or wanted to carry out, activitics such as production, condi-
tioning, ccrtification, sale, and price control, which are conflictive
activities.

7. MACA was intorosted in sctting up a National Sced Enterprise,
without having first attemptad to devalop the secds supply in a morec simple
and practical way.

8. On tho other hand, some very important rasources also existod.

* The produccr and farmer associatiouns, were concornced and iuter-
astod in using sccd of botter quality.

* There woro ontitics such as associations, CIAT, MACA, and
private cntcrpriscs which could be brought into an integral sced program.

* Extornal financial support and technical assistancc oxisted,
which could scrve as a catalyst to bring together the scattered human
resourcas.

ITII PROGRESS

Basad on thc nced, intorest and available resources, tha diagnosis
revcaled that it was nccessary and possilile to organize a scod program,
Taking advantage of the common concern that cexisted among produccars of
soybcans, thc Advisor domonstrated that the sccd they wore using, both
local and imported, was of poor quality. Imported sccd was losing its
germination and vigor while being transported in motallic rail cars. It
was domonstrated that local socd, tochnically handled, could be of superior
quality.

A. Progress in Sccd Production

Due to tha lack of counterparts, the initial ncod to concentrate
offorts on only one crop wan idontificd. Soybcans was selectcd for two
rolated rcasons:

* The great effective demand observed among producers in the purchasc
of quality sced.

* Tho intercst on tho part of farmers and institutions to produce
local scod.



Figurc No. 1 domonstrates the progross achieved in production which
was initiated during Summcr 1980-81 with traditional varioctics of soybcans
such as Mandar{n and Pclicano and somec UFV-1. This growth camo about as
a rosult of a cortain leval of interinstitutional coordination and tech-
nical assistancc from the Projecct. During the first yoar of work, the
installation of the first scod conditioning plant in Warnes was initiated.
Tha construction could not be compleoted by April 1981 as originally plan-
ned. Moraover, thec months of March-April were vory rainy, and as a rcsult,
all seccd was lost before harvest.

Through ropcated moctings with thoe Board of Directors of the Soyboan
Producars (ANAPO) and dircct contacts with more progrossive farmers, a
small scoed production plan for the winter scason was ostablished, To carry
out this plan, ANAPO importod by air cargo 30 tons of the UFV-1 variecty,
since planting was alrcady delayed. Asscmbly of the Warnes plant was
comploted in August and sced began maturing in Scptamber. At the boegin-
ning, tho proccss of saecd conditioning in Warnos was viewaed with much
distrust on tho part of soced producors. Approximately 450 tons wero condi-
tioncd and the quality was excollent. The interest shown by ANAPO and tha
scod growers incrcascd and crcdibility in the projecct was achiocved.

From that moment on, the Projoct was oricnted towards rcalistic and
clcar objoctives, with the following basic concepts:

l. To dircct efforts at crops in order of thoir importance. To look
for short-term impact and the possibility of gaining resources far local
sorvices. Thaso cfforts, focused primarily on soybcans, zontinued through
thg following yoar.

2. To dcvelop local services which would sorve %o promoto and support
socd producers in an effective way. This objective included the follewing
scrvices:

* Supply of foundation sced from CIAT,
* Drying and conditioning services in Warnes,
* Cortification Service of MACA.

Theso sarvices were designed to activate the formation of associations
of farmors and sccd producers which did not yat oxist. As a complemantary
activity it was astablishod that referonce prices would bc provided by the
association itsclf.

3. To assign spocific but complementary rcsponsibilitics to tho
various components of the sced program,

During the follewing ycars, sacd growers began forming asscciative,
individual, managcrial and institutional groups. Gradually thc sced grow-
ers began to work with corn and rice. CIAT enjoyed grcat success in its
spccial wheat program in the high valleys of Comarapa and Vallograndc.

The amount of certified sced produced increcased annually. In 1983,

production was limited duc to lack of grcatcr capacity in drying-condition-
ing. 1In 1984, two privatc plants initiated their work and anothor increcasc
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in production was axperienced. It is estimated that the leval of produc-
tion will increcase in the coming years, yat the lack of diffusion and
markaoting programs could ba limiting factors.

As local production increcased, importation diminished, especially of
soybeans. On the other hand, the importation of sorghum, hybrid corn and
cotton (crops not addressed by the project), rcvealed a tondoncy to increasa.

B. Progress in Quality Control

The production of certifiod sced has incrcased. At tha baginning,
cortification parsonncl, due to their reduced number and multiplicity of
requiraed activities, worked on a superficial level. Wi} - o formation of
the Regional Secd Council, which immediately crcated the Ragional Secad
Certification Sorvice in cooperation with MACA, a systomatic and more
tochnical cffort was initiated and was doveloped in the following stages:
registration of scod growers, field inspoctions, sampling of baggad sced,
analysis, labeling, and record keeping.

Progross obtained in the quality and number of analyzed samples is
prcsonted in Figure No. 2. The progress in germination is shown for soy-
boans since this is the most delicate seed. It is observed that during tha
first ycar, gormination was oxcessively low. This germination has
increcasod annually, dospite the fact that largor volumes were handled on an
annual basis. The improvement in quality is a good indicator of thea
technological improvement during the staacs of production (fiecld, seced
plant, quality control). It is expected that in the future, quality will
continuc to improve, but less rapidly. The arcas which neced improvement
aro: purity and discase control in wheat, purity in rice, and germination
and viqgor in soybcans and corn.

C. Progross in Conditioning Infrastructura and Crecation of Seced Producing

Companigs

Initially, the companies usad the sorvices of the Warnes plant. Some
scod growers, aftor watching this plant's oporations, started to mako plans
for setting up their own plants. The Advisor, in cooperation with the
advisor in Sucre, provided support in different aspaects of design and
construction for plants of the private sactor. Deficiencies in the dosign
and quality of some machinaory were noted and support was given, when pos-
sible, to solve the problems encountered. Mainly, this was attributed to
tho fact that specifications were not provided with sufficiont advance
time.

For threc years only the Warnecs plant existed (sce Figure No. 3). 1In
1982, the privata plant of Semillas Horizontc startecd its work, which to
datec has complcted the installation of a drying warchouse, but doas not
have conditioning machinery. 1In 1983, the construction of CAICO and Cordi-
llera plants was initiated, which entered into operation in 1984. That
samac ycar, construction of the I.A.S.A. plant began. Initiation of cons-
truction for the Foundation Sced plant in Saavedra is foreseen for 1985,

The seed plant in Warnes plays a role in promotion and cducation

bacausc it constitutes a small hut complote model, equipped with driers,
conditioning machinery and climatized storage room. Its impartial and
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cffoctive sorvicqg gncourages and majintains the intoreet of ssed growers who
do not have their own plants. This effort constitutes a stratcgy ossontial
to providing impulse to the scad activity in the region.

In 1985, tho construction of thc fourdation sced plant will bagin.
Its importance lies in its capacity to handlec sced of this category, which
will be distributed among scod growors of thc region. From this point of
view, both the Warnes and the foundation sced plants comply with thae strat-
cgy of serving as oncouragement and support for sced activity, without
compoting with the privaie scector plants.

Despite the alrcady cxisting and projected plants, special attention
will still be required for rice,‘forago, and cotton sceds:; morocover, air-
conditioned storaga facilitiocs are required in the region.

D. Progress in Diffusion of Varicties and Yiclds

It is difficult to estimate thc progress achioved in yields for all
crops in the region. Taking soybocans as a moasurc, it is obsarved that
from 1980 to 1984 factors such as mechanization, cultivation systaoms,
climate, otc. romained relatively comparable. Howcver, average yields have
increcased from 1 ton/hectarc to 1.7 to 2.1 tons/hectaro. A great deal of
this incrcasc can bo attributod to the quality of the planted seed, due to
the following roasons:

* Planting of superior gcnotype. Sceds of varioties with more yield
potantial arc being planted.

* Sced of good quality, due to bettor rates of germination, vigor,
purity and frecdom from discasc, is a consoquence of the good handling and
quality control being carried out.

During tho first year, soybean producers were planting the Polfcano
and Mandarin varietiecs, which have a reduced capacity to set fruit, produce
a great dcal of vegetative growth and have a tendency to lodge. At pras-
ont, thec UFV~1 varicty is planted in 40-50 percent of tho arca. This
variety has high yiclds. Another 40-50 percent of the arca is planted with
the IAC-R, Cristalina and Bossier varictics. Bocause of its oxcellent
adaptability to winter climate, the IAC-8 variety offors grecat possibil-
ities for oxtending the commecrcial production of soybecans for oil during
that scason so as not to depend only on the summaer production.

Through the program, the Swan varioty yecllow grain corn has been
promoted and has boan well accopted. In rice, the use of variety CICA-8 is
encouraged without neglecting the traditional varieties. In wheat, the uso
of the Jaral variety, which originated from the valleys was discouraged:;
the Quimori varicty was climinated bocausc of its susceptibility to dis-
casco; and planting of the Saguayo variety was promoted. Planting of this
variecty also has beaon oncouraged in Chuquisaca and Cochabamba with axcel-
lent rosults,

In the future, the nced to replace the Cristalina varicty of soyboans
is forescan, as well as the introduction of new varieties of wheat within
the egocod program, and initiation of hybrid corn production.



E. Progress in Development of the Program

The regional program was organized on the basis of resourccs available
in the region. The objective of the program is to astablish an active and
cffactive system to supply sceds. The program itself is made up of a
serics of assential activities which, operating in a synchronized and
complaementary way, facilitate production and utilization of better sceds Ly
farmers.

Tha structura of the secd program in Santa Cruz is presaented in Figure
No. 4. 1Its operation consists of the following:

1. Research: 1Identifies the varietics best suited to the region, and
recommends and prapares genectic scad. This seed is prepared by the
rasearchers themselves and it docs not represent more than a few kilos or
hundredweights.

2. Foundation Secd Production: Recaives the genctic secad, reproduccs
it maintaining quality and distributes the seced among registcred sced
producers approved by Certification. This activity was organized by CIAT.
It is nocessary to continue strengthening this unit with infrastructure,
training and vehicles.

3. Commercial Sced Production: This activity has beon impleomented by
sacd farmers and sced companies. Its cbjective is to rececive foundation
sced and improve it for the ragistercd and certified categqories. At pres-
cnt, there arc saveral saed companics with their own brand such as: Scmi-
llas CAICO, "Vigorosa", "Cordillera", "Horizonte", "Somillas del Sur", and
othars. This produces a certain amount of competition and allows the
farmar to choose the seed at his convenience. In the regi n, wheat sced in
its totality, is being produced by CIAT in a very effective manner.

4. Marketing and Distribution: Several channels of distribution
currently cxist. Most of the sced companies still do not have their own
infrastructure. Howecver, thay are able to market seed that is finished and
rcady for planting. This has bacen possible duec to existing services. The
need to support this activity through a more aggrossive program of diffu-
sion is forescen.

5. Utilization: Approximately 70 percaent of soybecan and whecat sced
producers usa certified socds. Utilization in corn is considered to be 20
percont; while in rice it does not rcach 5 percent. This is one of the
activities that will need support, aspecially in a new project.

Tho chain of mentloned activities facilitates the flow of sceds of
superior varietiecs from tho exporimental station to the farmer's field,
allowing for tho incrcasc from the fow kilos delivered by the rascarcher tc
tha scveral thousands of tons that farmers require.

6. Soed Cortification: This activity is carried out by the Regional
Secd Certification Service. 1Its function is to control quality in all
production stages. By its nature, this activity also coordinatos varie-
ties' cligibility, sced flow, tha level of infrastructurc utilization, andé
other aspects.
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7. Regional Sced Council: The Council is formed by public and pri-
vate institutions related with the scod program. It dictates regional
policies of the seecd soctor and orients the program's functions. Tho
Council has played an cffective role in the organization of the Certifica-
tion Service.

Although the Advisor has worked in all activities of the program, his
role incorporated four principal aspeccts:

* to orient the strategies which provide impulse to tho system;

* to provide technical assistance in the different activities, with
concantration in scrvices of Warnes, Certification and gancral
infrastructurc:

* to form human resources, and

* to coordinate and synchronize functioning of the integral proqgram.

v CONCLUSIONS AND RECOMMENDATIONS

The results achicved indicate that the seced activity has progressed in
its institutional organization, infrastructurec, formation of counterpart
personnel, magnitude and quality of the seed. Tha level of interest and
complementary participation of institutions and seced companics anticipate
the possibility of major prograss in short and medium terms. However, it
is necessary to sccure some csscntial support:

1. Tha project has awakencd tho interest of the public and privata
institutions in the recgion. This sign of intcrest is noted in the level of
investment of local funds which strengthens Project funds. In order to
make investment recovery viable and to take advantage of tha existing
interast, the presaent Project should be extended. concentrating its re-
sources in training and speccialized technical assistance.

2. Tho activities of foundation secd production and secd certifica-
tion require, as soon as possible, the ecquipment to develop said tasks.
The Project must be cortain that personnel trained ara available to handle
this equipment. Morecover, at the end of this Project, thesec activitices
must have some degree of financial and operative sufficiency.

3. To maintain the level of interest of the seed producers' sector in
the ragion, the government must continuc fulfilling its normative and
promotion role as it has bean doing through: the Certification Scrvice and
conditioning scrvice in Warnes, the latter on bechalf of a decentralized
institution, such as CIAT.

From the point of view of seed program developinent, it must be pointed
out that, despite the achievements, progress made up to this point only
constitutas thc first phase in the development of a seed supply system.
Unfortunately, this Project, by its own limitations, has not produced local
personncl with a decaper knowledge of sced tcchnology. For this and other
rcasons, the davelopment of a ncw project is rccommended which would allow
for continued cfforts. The futurc program must take into account cxtension
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into other 2zones and crops wvithout foirgetting the region of Santa Cruz,
which must continue to be devcloped as a functional model within the coun-
try. Likewise, it should includc components such as training in advanced
university degreces and greater encouragoment in the use of certified sced.
It must be a project of integral nature, with intense participation of
public and privatec institutions in its implementation.

In the following chapter, rccommendations of a technical nature arec
prcsented. There is no doubt that as the seed program develops, new needs
will arise. Therc will be more cxpericnce and some of the given rccommaen-
dations will have to bhe rcformed. TIn the same way, other recommendations
will be needed to address ncw problems and new needs. The rccommendations
only attempt to address the most obvious aspects and not those of a tech-
nical naturc, nor those that could arise in the day-to-day operation of a
sced program. It is anticipated that the latter will be more frequent
since the work for the seed tcchnologists, has just bequn.

\' TECHNICAL RECOMMENDATIONS

A. The General Sced Program

1. Support must be continued with cmphasis on foundation sced. Among
the most important objoctives should be mentioned wheat purification and
delivery of larger quantitics of ricc foundation sced, free of red rica,
without ovarlooking production of corn and soybean foundation sced. To
fulfill thesc objectives, vehiclaes, a plant for the oxclusive usec of foun-
dation sced, sufficicnt personncl, and operating funds are required.

2. Each and every onc of the sced plants nced to implement internal
quality control. A course has been taught for this purpose. It should ba
the responsibility and interest of plant managers to carry out such control
in order to avoid the kind of sced conditioning which has alrcady been
faced with irreversible quality problems, In this control, varietal
purity, absence of red rice and rogelia, insect damage, thrips damaqge,
fractures, ctc. must bc cmphasized.

3. NAggressive dissemination is necded to awaken farmers' interest in
high quality cortificd sceds. All available means must be utilized in this
cffort. For cxample, the video film on seeds, which is soon to be fin-
ished, should be praesantod with a ccrtain frequency and the advertisement
spot, of onc minute duration, should he presented daily during the months
of April-May-Junec and during September-October-November-December. Tike-
wise, "Campo" magazinc should be used as a way to reach institutions,
entorprises and Certification.

4. Certification ncedc its own physical space to install offices and
a laboratory. Improvement of services also rcquires vehicles and labora-
tory cquipment as well as a study to provide orientation for its opcra-
tional zolf-financing.

5. The Warnes seed plant must continue supporting the deveclopment of
the sced rcgional program through capable and cffective service. Due to
the perishable naturec of sceds, administration of the plant must not ke
centralized. On the contrary, it should be left completely decentralized
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through satisfactory agrecments between MACA and local entities. With
these kind of agreements, certain amounts of funds could be directed to the
support of certification scrvices in regions whore these activities are
j;ust beginning.

6. A ministerial resolution is nceded to give authority to the
Reogional Sced Councils for importation of seeds. This would have soveral
acvantages dirccted towards improved coordination between the contral
sovernment and the region in order to strongthen national secd production,

7. Special crecdit is recquired for sced producers, both for the pro-
“uveiicn and storage stages.

B. Certification standards should be updatod every ycar, in accord-
ar.ce with technological progress and new nceds. In the casc of wheat, tha
standards should be compatible with those of other regions of the country
in order to facilitate intecrchange of sced. In the case of soybecans, the
standards should bo gradually made compatible with the ones in Brazil.

9. The Certification Service should take special care in thc oxpan-
sion of its sarvices. It should not enter into other arecas at the exponsc
of weakening the current program. It is foreseen that the following arcas
7ou1d need support in 1985: the wheat secd program in Abapé-1zozog and the
wheat sced program of CIAT in the high valleys.

10. Tho regicnal and national programs should continue omphasizing the
creation of a good group of technical personncl within all elements of the
rroyram. Therefore, it is very important to continue providing training at
All levels inside and outside the country.

1l1. 1In &ny crop, all importation of sced must be in accordance with
ioccal production. ANAPO has had good cxpericncc with soybeans, which

should be valuable for other cultivars.

2. Recommendations Regarding Soybcans

1. It has been obscrved that the southern region, whorc the Menno-
nizes work, could be an important arca for soybecan sced production. Never-
theless, it has been noted that they plant at very low densities and
without inoculant. Secd companies could get better results if the Menno-
nitc farmer could plant inoculated sceds at a rate of 50-60 kilograms
‘netcad of 30 kilograms. IJTn this way, sced fields would also constitute
“cnonstration fioclds for other soybeans producers in the region.

2. It has been noted that the Cristalina variety is too degencrated
(it has scvcral variations and is susceoptible to diseases). Either a pure
Cristalina should he obtained from Brazil or it should be replaced with
come other variety of similar qualities, according to CIAT's reccommenda-
tions.

3. There aro promisory varicties such as DOKO and IAC-6, which should

be imported in small guantities of 5-10 tons for the period 85/86 in order
to observe its bchavior at a commercial level.

- 13 -



4, Lack of climatizcd storage facilities is the most limiting factor
for the soybean sccd program. Thesc facilitioes require all necessary
support for a rapid implementation.

5. Every ccrtification label should display the number of scaeds per
kilogram to facilitate the sced buyer's calculations. By knowing the
germination percentage and the numbhar of sceds per kilo, it is casier to
calculata the quantity to be purchased in order to obtain the desired
planting donsity.

6. Adequate depth for planting of raecommended varieties must be
investigatod. The incidencc level of the inscct problem should also be
considered, by investigating the problem from the ficld to the bagging
stage as finished seced. These two aspects could be executed as a thesis
topic without too much cost, simply by working through the Certification
Sorvice.

7. Certification nceds to develop a methodology for the identifica-
tion of varietal mixtures in sceodlings (taking advantage of differences in
planting depth, hypocotyl color, shade of dotyledons, ctc.}. This nced
becomes more urgent as similar varicties increcase in the program,

C. Recommendation Reogarding Corn

1. Greater institutional coordination is required to propzgate the
Swan variety. This varioty has good characteristics and is well accepted,
although it is recognized by only a fow growers. Likewise, promisory
varietios alrcady cxist whose propagation roquires the participation of
CIAT, PROMASOR, Certification, scecd companies and the Sced Council.

2. Tho most cffective way to demonstratc the good qualities and
charactaeristics of corn varietics is through field days during the stage of
scloction of cobs. Cortification and the sced companies could promote such
activities.

3. It is nocessary to study the possibility of producing hybrid corn
sead locally, cither on the basis of introduced parental or local lines, if
available. In coordination with PROMASOR, sced companies should take
interaest in this aspect.

4. A1l certified corn scoed locally produced should have information
regarding shape, size, and number of sceds per kilo, which is very useful
for the buyer.

D. Recommendation Regarding Wheat

1. A commercial production program is wecak if it is based only on onc
variety. The rolecase of a promisory variety must be accelerated. In the
meantime, purification of Saguayo must be continued.

2. Exchange of wheat sced between Santa Cruz and Chuquisaca must be
aencouraaed.

3. The CIAT-ANAPO scod program should regard with greater interecst
the carly colloction of whoat sced and its maintenance under climatized
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storage facilities for timely sowing (April-May) in the lowlands of Santa
Cruz. The lack of such a strategy forces farmors to carry out late plant-
ings with thec resulting dangors.

4. The new sceds (just harvested) of the vallcys have a high level of
dormancy (inability to germinate). This phenomenon can persist for 2-6
wacks after harvesting. This also indicates that for timely sowings,
stored secd is essential.

5. The wheat secd program in the High Valleys should concentrate its
offorts in morc appropriate regions, with recgard to the possibility of: 1)
machanization of planting and harvesting, 2) futurc expansion of arca under
production, 3) farmer spccialization, 4) discasc control of sced, and 5)
naturce of wceds. This information will be also necessary to provide guid-
ance for the location of a sced plant in the future.

6. The price of wheat seced paid to the farmor-producer should be
differentiated according to the category (foundation, registered, certi-
fied, fiscalized) and should also be discounted for pcrcentage of humidity
and foreign matter. Otherwise, therc is a risk of favoring the mediocrity
and irresponsibility of some farmers at the expense of more progressive
ongs.

7. With the undecrstanding that the last wheat harvests in the valleys
should remain for storage, .ic will be easier to oxtend the sowing and
harvesting scasons. This would facilitate the increasc of hectares in the
most adequate regions. The less adequate zones could remain in a scparata
program for mill grains under other development programs, either within or
outsida CIAT.

8. The Certification Servicae should extond its services to the Abapé-
Izozog program, by initiating the work of quality control for sccds to be
distributed in 1985. The teclhinicians of this project could also partici-
pate in short courses in and outside the country.

9. In years when it is possible to harvest wheat free of fungal
discases, part of the harvest could be stored in Santa Cruz during the
winter. This could be profitable particularly when therc is not enough
stored sced from the valley program, and when a high demand is foreseon for
carly plantings in April-May. However, all the stored sced for the winter
planting should only be used to complement the program of the valleys and
should follow strict certification control, with cmphasis on hecalth and
varietal purity. With this stratogy of complementing the carry over of
scad from the valleys and the sced stored in Santa Cruz, the present
difficulty in availability of sufficient quantities for the appropriate
time could be diminished.

E. Racommendations Regarding Rico

1. Theo increasae in availability of completely pure foundation sced of
Bluecbolle and CICA-8 variectics is of urgent and fundamental importance.

2. Tt is nccessary to stop the progress of red rice. This objective
can be accomplished more rapidly through the increcased availability of
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foundation sced, greater supervision of the sced producers, and stricter
control on the part of Certification.

3. The purificd sced of Blucbelle variety released by CIAT should be
more widely distributed.

4. For tho production of rice seed, the scarch for regions frece of
red rice and rogelia must continuc.
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