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r--------I l. INTRODUCTION 

The conditions in Latín America, the Caribbean, Africa, and 
other developing regions show us that both the personnel in 
charge of transferring new technologies--including seed 
producers and entrcpreneurs--and the beneficiaries of new 
technologies generated by research centers, belong to 
different economic and social strata. On the one hand are 
the seed production and marketing enterprises and their most 
frequent clients: agricultural entreprencurs. On the otner 
hand are the Third World farmers. The latter, due to their 
economic, social, and cultural characteristics do not 
beneflt, ln most cases, from good quality seed in spite of 
the ract that, in global terms, they significantly 
contribute to food productien in their respective regions. 

In the case of cassava, beans, maize, rice, yam, potatoes, 
sweet potatoes, and other social.ly important cOfm'lodities, 
transference of new technologies eneounters vcry complex 
Ilarri ers. These barrí ers i nel u<!e an i nadequete agrari an 
structure, subs1stence cropping, lack of access to technical 
ass i stance 
variables. 

and financi ~1 resources, and other i mportant 
Furthermore, in most , cases existing production 

systems are i nadequate for sma 11 .,tarmers I needs. 

Head, Seed Unit, CIAT. 

2 Visiting Research Fellows, Seed Unit, CIAT. 



11. SEED PRODUCTION SYSTEMS 

The principal objective in plant breeding research is t~ 
develop new and more productive cultivars with agronomic and 
morphological characteristics potential1y apt to have impact 
in agricultural production. lo achfeve this objective, seed 
of new cultivars must be transferred from researchers to 
farmers at the proper time, place, volume, amount, and 
price, in a manner compatible with farmer's socioeconomic 
and cultural conditions, and with their level of 
¿evelopment. In this scheme, seeds play an irreplaceable 
role in technology transfer. 

The quest for alternative systems to improve seed productfon 
and marketi "9, seeks to mal ntai n the characteri sti es 
i ncorporated by research ; n new va ri eti es throughout the 
multiplication process, and to mect smal', medium, and large 
farmers' nceds mo,-e equitably. The alternatives described 
Ilerein are bascd on the principle that seed availability is 
ac!lieved t hrough institutional organization (public and/or 
pri vate) and quality control. 

Thc j n~ ti tuti ona 1 organi zati on for produci ng é!nd 

distributing seed in the Third World i~ very heterogeneous. 
On the one hand, certai n regí ons, crops, pri vate 
enterpri ses, and government i nsti tuti ons are pri mari 1 y 

ori e"ted towards canvent i anal producti on and marketi n9 
systems . On the other hand, in sorne of the same regions, 
tr;Jditional syste('ls are used by small farmers to grow 
different crops, and year after year farmers sow graio or 
vegetative parts from thei r own harvest or that of 
ne; ghbari ng farmer::.. Between the fi rst system and the 
second, the~e is a lack of intermediate-level organizations, 
and this has hindered the improvement of the quality of 
planting material s used by farmers. 

The need to apply the quality control principle is obvious 
and limiting. 
program cannat 
productivity. 

Without éffective quality control, a s eed 
ha ve tangible effects in terms of increasing 
In addit;on to other aavantage s , quality 

control seeks to minimize the effect of qualitative 
dilution, i .e., the speed at which a stock of breeder . seed 
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loses its physical, physiologic, genetic, and sanitary 
characteri stics from generation to generation, when the 
multiplication process is not adequately handled. In 
addition to the 1055 of desired qualities, gualitative 
dilution means that new varieties lose the opportunity to 
express t~eir genetic potential and to satisfy the breeder's 
expectations of contributing to agricultural productivity. 
To illustrate this idea, assuming the delivery of 50 kg of 
breeper seed of a new rice variety to five farmers located 
on farms where this crop is traditionally planted, without 
an effective quality control follow-up, the 50 kg of genetic 
seed would produce 1000 kg, probably infested with weeds and 
diseases and with un~esirable physiological qualities. In 
this case, qualitative dilution of 50 kg of genetic material 
would have occurred. An organized seed production system 
represents an activity that optimizes both the expression of 
the new varieties' genetic potential as well as thefr 
diffusion among possible users. 

To mfnimize these risks, it is important to become aware of 
the mechanisms through which farmers obtain their planting 
material. Conditions in Latin America, the Caribbean, 
Africa, and other developing regions, indicate that seed 
production and distribution systems can be classified in 
three 

1 • 

2. 
3. 

large categories: 
Traditional 
Conventional 
Nonconventional 

l. TRADITIONAL SYSTEMS 

Farmers in this system produce their own planting material 
or obtai,.n it from neighboring farmers or close-by zones, 
through. mechan; sms whi ch usua 11 y to not imp 1 y cash 
exchanges. An example would be the exchange of seed for 
other goods or community labor. 

Within these traditional systems, it is possible to 
substantially improve the quality of material planted by 
farmers through simple cultural practices. Studies 
cClnducted of these systems indicate that farmers rarely 
completely substitute their varieties and traditional 
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practices for the recorrmended varieties and practices. 
Frequent1y, the farmer simultaneously applies both types of 

technol 09i es in hi s producti on system, wi th the apparent 
intention of satisfying multiple objectives with relatively 
equivalent value. The farmers' objectives include: fami1y 
consumpti on, producti on for sa 1 e, and quali ty preservati on 
of nótural resources. 

Due to the large number of farmers involved in traditional 
systerns and to the;r geographic dispersion, special 
technology transfe r programs are requi red to reach them. 
This is, in it self, a main area of research for the future; 
the last few decades' experience clearly demonstrates that 

techr.ical as.sistance strategies developed for specialized 
seed producers in conventional systems are extremely 
soph;sticated and expensive for traditional farmers. 
Fur t hermore, the usual rural extension programs have been 

inefficient in identifying the needs, limitations, and 
potential technological solutions which could help these 
farmers. 

One way to change this course of events is to implement 

training programs, oriented towards improving the quality of 
planting matcrials used by traditional farmers through 
simple cultural practices . This training could be carded 
out by extensionists well-trained in the nonconventional 

techno 1 ogy transfer schemes di scussed further on. Examp 1 es 
of the practices to be recommended: 

él. Rogu; ng di sea sed and/or off-type pI ants (negative 
selcction) and/or separate harvesting of healthy and 
vigorous plants (positive selection). 

b. Se 1 ecti on of characteri sti c va ri ety pani c les to 
pre'lent red rice dissemination. 

c. Elirnination üf corn cob ends. 
d. Uti1iziltion of cassava vegetative material obtained 

from the tTledium thi rd of the planto vegetative 
material. 

e. Selection of cassava stakes on the basis of plant 
root production. ; 

f. T~mely hc:rvest--as close as possible to physi ological 
maturity--of seed to avoid field deterioration. 

g. Natural or vrtific;i:ll seed drying immediately after 
harvest. 
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h. Seed storage in fresh, ventilated sites, protected 
against insects, birds, and rodents. 

i. Utilization of diffuse light to favor formation of 
short and vigorous sprouts in potato seed. 

Applieation of these and other recommendations in 
traditional production systems would enable fanmers to more 
effic;ently take advantage of the genetic potential of both 
nati.ve genotypes, commonly grown by them, and the new 
varieties generated by research centers. 

Even on the assumption that during the inftial stages of the 
transfer process farmers in traditional systems do not 
specialize, or specialize only partially, in production of 
planting material, the spread out effect (i.e., the 
multiplying effect of the system) would take place througn 
the demonstrative influence that the successful practices of 
the more innovative farmers could ha ve on their neighbors. 
When diffu sion takes place and overcomes the limits of 
traditional cornmunication and relationships of exchange, 
favorable conditions are established tor integrating these 
farmei"s with the rest of the country's seed sector . 

2. CONVENTIONAL SYSTEMS 

Seed producers in conventi ona 1 systems are characteri zed by 

thefr eeonom'ic ~bi1ity to make large investments in physica1 
infrastl'ucture, mach'€nery, and equipment, in accordance with 
their needs and the requirements expressed by official seed 
regulations. They·have qualified personnel and in many 
cases, are organized in trade associations. Profit is the 
essential objective of the production process for su eh 
produccr-s, the sine qua non condition for their corporate 
surviv., l. 

Conventional systems operate supported by a complex network 
of public and private instítutions which carry out research, 
technical assistance, certification, credit, and other 
functions, enabling them to produce and market their seed as 
relati './ely stable and self"sustained businesses. This 
sy $t~~ of institutional help is based on the premise that 
seed-producing enterprises playa strategic role in the 
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technology transfer process, contributing to increased food 
production, productivity, and supply. 

3. NONCONVENTIONAL SYSTEHS 

Farmers in nonconventional systems develop planting material 
production and distribution strategies with qualitative 
charactedstic& similar to those of the conventional 
systems, but fol10n norms, rules, and standards more 
pertinent to their particular conditions. Seed quality 
originating in these systems is always superior to that of 
grains or co~mon vegetative material s used by small fanmers, 
and can frequently reach the quality levels of seed produced 
in conventional systems. 

More than a unique assemblage with specific characteristics, 
nonconventional systems include a broad range of production 
and distribution schemes that arise to sati s fy the demand 
for goodooquality planting material in regions ignored by 
certification programs or in arf:3S where the establishment 
of these programs is not viable. 

Nonconventional seed systems offer import3nt advantagcs in 
smal1 farmer areas. In the first place, the less demanding 
initial technical standards make possible the .application of 
producti on schemes in accordance wi th the soci oeconomi e 
characteristics of farmers and the level of development of 
each region. In the second place, the small volumes of seed 
usually produced al10w a more effective quality control, and 
require equipment and facility investments within the reach 
of the limited economic capacity of these farmers. In the 
thi rd pl ace, the more successful nonconventi ona 1 systems 
known are based on the producti ve use of the i nnovati ve 
capacity and associative spirit of rural communities. 

It is important to bear in mind the series of similarities 
and i nteracti ons extant betwec!", conventi ona 1 and 
nonconvention~l systems,-in spite of the fact that each is 
ba~ed upon differcnt development premises. The si~ilarity 

between the strategi es many times imp 1 i es that 
nonconventional systems make use of the institutional 
components originally established as part of conventional 
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systems. 
gradually 
stages. 

Furthermore, 
evolve toward 

sorne nonconventional 
certification systems 

systems can 
in thei r fi nal 

Nonethel ess, the di sti neti ve charaeteri sti es of 
noneonventional systems are their institutional flexibility 
and the crucial role played within their structures by 
associative organizations of farmers. fhese characteristics 
maka them particularly appropriate for developing regions 
which possess a grp,at diversity of agroclimatic conditions, 
production systems, cultural values and level s ·of 
technological and institutional development. With such 
systems and in the absenee of an associative organization, 
even individual progressive farmers can a1so produce and 
market their seed. 

3.1. Organization of Nonconventional Systems 

Civen thc complexity of smal1 tarmer situations, there is no 
single scheme that can be applied in the organization of 
nonconventional seed production systems. The goal ot thcse 
systems i s to meet the specí fi e requi rements af ea eh 
country, regí on, or corrxnuni ty, in arder to sati sfy the r.ecds 
of smül1 farmers rather than the standards imagi ned as 
adequate by those unaware of either farmers' limitations or 
their productive capacities. 

Successful exümples of these systems demanstrate that 
farfl'lers initial1y tend to ove reame sorne of the following 
barriers: 

a. Lack of seed in the region. 
b. Constant crop lasses, due to poor quality seed. 
c. Hígh prices far the seed available. 
d. Agrarian structure of the region composed of small 

farmers. 
e. Lack of interest by prívate enterpríse in the region. 

Working with and through associative organizations is the 
most effective method for salving these problemsj in this 
arrangement, a small group of progressive fanners is 
selectcd to conduct seed multiplication. Ouring this phase, 
the initiative of local leaders is the key to carrying out 
the fol1owing activities: 
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a. Preparation of the so;l and plant~ng, using 
individual or col1ective labor. 

b. Construction of a small rustic o infrastructure, to be 
used as a central storage place for al1 craps, 
fac;litating internal Guality control. 

c. Request seed training and technical assistance, te be 
offered by the officia1 entities. 

d. Official approval of the association or cooperative 
before the Seed Serví ce and/or Di vi s i on af the 
country in question. 

e. Adoption of a trademark for rr.arketing the seed 
produced. 

These and other activities can be conducted simultaneously 
or as the process evolves. 

The most cornmon forms of these organiziltions are ofteo 
supported by goverr:ments or by rura 1 deve 1 opment programs 
and projects which are able to overcome barriers in order to 
achieve proposed objectives. 

In any case, the neet1 for a gcvernmental deci::oio:1 t'J 
estab 1i sh 1 ess dcmand1 ng prodccti on systems i s always 
presentj this decision re~5t be part of a palicy witn more 
social than economíc 90a15. ro facilitate these activities, 
certification programs must assume a more flexible attitude 
adopting activities which tena to train rather than control 
the seed producers. 

3.2. Operational Forms of Ncnconventional Systems 

Nonconventional systems follovI less rigid norms that those 
adopted by certification programs or other mo~e conventional 
systems. Using the~e norrns and relying upon the special 
characteristics of quality control applied to small volumes 
of seed, participating farmers are able to produce 
high-quality planting material as good as that obtained in 
conventional systems. SOine of the field activiti<,s 
characteristic of these ~ystem5 are: 

a. Pl anti ng basi e secd of vari eti es recommended by 
research that a150 ;r.eet with bioad farmer acceptance. 

b. Elimination of crop residces frcm the previous 
sea son. 

8 



C. Eradication of diseased or off-type plants. 
d. Utilization of irrigation and other inputs (when 

these are available). 
e. Harvesting close to physiological maturity. 
f. Drying and threshing. 
g. Storage in fresh, ventilated areas. 
h. Supply of seed within and outside the region. 

In ctddition to these activities, the establishment of a 
nonconventional system (Pilot Project) should be accompanied 
by the supplementary activities summarized in Figure 1 and 
described below. 

----. A.B.C. 
C23'J 

o 

AgroecologiC31 Zoncs 
Coopcrativc Infl1lstructurc 
Sced Producers 
Fanncrs 

_ Tcchnological Irradiation Arca 

Figure 1. HYPOlhetic disuibUlion of a non·conventional 
seed production and marketing pilol projcct. 

a. Di agnose qua 1 i ty of ~eed p 1 anted in each 
agroecological zone. 

b. E;stablish seed technology training programs focused 
on nonconventi onal systems to proví de speci al i zed 
technical assistance to seed producers. 

c. Establish training programs for extensionists to t 

offer basic technical assistance to farmers growing 
grafns J roots J or tubers. 
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d. Establish training programs 
demonstrate the advantages of 
seed. 

for farmers to 
using good-qual ity 

e. Seek aeeess to adequate volumes of basie and 
eertified seed to supply farmers seleeted as seed 
produeers. 

f. Conduct information activities in areas surrounding 
the pi 1 ot projects, to create an effecti ve seed 
demand (essential part of the multiplying effect of 
the nonconventional system). 

111. FINAL CONSIOERATIONS 

The essenti a 1 el ements compos; ng the seed sector are 
multidisc1plinary and usually range over a series of 
institutions with operation~l strategies and administrative 
di fferences that vary from the more simpl e to the more 
highly sophistieated and complex forms. 

Al though the above reeolTlOendati ons have been primaril y 
addiessed to nonconventi ona 1 and tradi ti ona 1 systems, thi s 
does not mean thet the conventional system (the seed 
industry) does not require improvement. Hany activitíes can 
be propased to increase both its efficiency and its 
distributive effects. 

A priority task for all three systems examined is the 
creation of quality awareness within the spirit of improving 
the efficiency aehieved in the technology transfer process, 
"dth the goal of establishing an internal quality control 
progrJm i ndependent of governmenta 1 aeti vi ti es in thi s 
field. 

Tlle present w.Jrk has not proposed absolute rules, nor does 
it offer definitive strategic formulations; its purpose is 
to offer a framt!V'lork ot.. conceptual reference tor thc 
development of inno'lative projects that benefit the smal1 
farmer. Criticlsm and suggestions for impraving this 
propasal are wclco~e and will receive prampt replies fram 
the authors. 
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