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Worldwide, most plant pathologists being trained to work in the tropics
 
receive training which overemphasizes the scientific disciplines and does 
not give sufficient emphasis to other important discipline areas, especially 
those that consider the nature of small farmers and their farming systems in 
the tropics. The products of such training often have serious difficulties
 
and make errors in planning and implementing their strategies for
 
controlling plant diseases -in the tropic,, especially those that occur on 
the food crops of small farmers. It is not enough to understand the host,
 
the pathogen, and the physical environment. An understanding of the fragile
 
tropical ecosystems and their transfomnation into agroecosystems is also 
important. In addition, we must also understand much more of the human and
 
socio-economic factors that imn'inge upon plant disease control. Plart
 
pathologicsts (and other agricultural scientists planning to work in the 
tropics) should become aware of and more sensitive to the importance of the
 
culture, customs, traditions, history, politics, sociology, religions, and 
economics of tropical regions in which we plan to work. Technical problems
 
in the tropics are usually relatively simple in comparison to the
 
socio-economic problems.
 

Why emphasize small farmers? It has been estimated that one-half of
 
the people of the world depend on a subsistence (mainly traditional) type of 
agricultu',e, and that 40% of the world's land area is in the hands cf the 
subsistence farmer (Wellhausen 1970). More recently, Haskell et al. (1981) 
stated that small farmers wcrk about 65% of all usable arable land in the 
world. If significant increases could be made in production on this land, 
it should help to alleviate world food problems. We agricultural scientists 
kno', how to help educated farmers with access to land and credit engaged in 
modern agriculture, but we have had less success in improving the welfare of 
the small farmer. Poverty and socio-economic insecurity characterize the 
lives of a large sector of the rural populations in the tropics, and this is 
especially severe in that vast grcup with limited resGurces constituted by 
small, "traditional", and subsistence farmers. 

One approach which is useful in understanding the socio-economic
 
factors that influence small farmers is the farming systems approach. Many 
involved in international development believe that if there is to be an 
improvement ir helping small farmers, such a new approach is required -- one 
which has its initial focus not only on crops and animals, but also on the 
farm family and its farm. The approach constitutes studying the farm 
household and 4ts activities, both on and off the farm, looking at cropping
 
and animal systems, the interactions between and within these as the farmers
 
engages in practicing them, farmer's inter3ctionis with other farmers, the
 
role of women in farming, the market, and the region in which the farmer 
live!-. The goal of farming systems research (FSR) is to provide ­

technologics that will increase production and incomes for peasant or 
limited-resource farmers of developing countries. In practice, FSR 
generally consists of four stages; description/diagnosis, design, testing, 
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and extension. There is currently disagreement ar.iong FSR practioners
 
whether, for the description/diagnosis stage a rapid appraisal
 
(characterized by some as a "quick and dirty" survey) is sufficient, or
 
whether a longer, more thorough study (perhaps lasting years) is needed to
 
provide a complete picture of the farm system. FSR involves problem

identification with the active participation of the farm family, and thus 
provides a two-way flow of knowledge between farmers and researchers. 

Most discussions of the conceptual origins of the farming systems
 
approach suggest that the disappointing results of traditional 
commodity-oriented or discipline-oriented agricultural research to improve
the production and incomes of small farmers with successful and useful new 
technologies stimulated the national research programs and international
 
research centers to develop the farming systems approach. Mexico,
 
especially through the Puebla Project (CIMMYT 1974), was one of the early

leaders in the development of the farming systems methodology and
 
philosophy. Although millions of small farmers are benefiting from the

"green revolution" in agriculture which brought about the remarkable
 
increases in the yields of staple crops such as wheat and rice in Asia, one
 
of its most disturbing aspects was that it did not seem applicable to many

small farmers, especially those of the tropics of Latin American and
 
Africa. Constraints faced by these farmers often did not permit utilization
 
of the new technologies, and indeed many recommendations did not appear to
 
be relevant to their conditions.
 

It has become increasingly clear over the last few decades that much of
 
the agricultural technology which has been so successful in temperate areas
 
has only a limited application in the tropics. Small farmers are not always

interested in maximizing yields, but rather in having stable, reliable
 
yields. To do this they have to minimize risks and not take chances that
 
may lead to hunger, starvation, or losing their land. Nevertheless, most
 
agricultural projects are primarily concerned with maximzing yields and 
increasing production. There is also increasing evidence that many of the 
decisions made by small farmers are rational, that they innovate, and that 
they will change if agricultural innovations are sound and do not involve 
undo risk.
 

Much has been written on tropical farming systems (Harwood 1979,
 
Ruthenberg 1971, Shaner et al. 1979), and many projects bear'ing the farming 
systems label are found in the tropics. It is far too early to be
 
judgmental about the potential of the farming systems approach for helping
 
small farmers, but the following is clear. First, the old style comnodity 
or discipline-oriented agricultural research does rot seem to be able to 
solve the problem of raising the incomes of small farmers while increasing 
food production, and secondly, the farming systems approach will not bring 
quick or easy solutions to the problems of small farmers. To date FSR has
 
contributed little to the welfare of small farmers. Successful FSR projects
 
will take even longer than traditional agricultural research projects to
 
produce significant, measurable results and this is a reality difficult to
 
accept for international and national aid agencies that want results in one
 
or a few years. Nevertheless, some aspects of the Farming systems approach 
are essential if the small farmer is to be helped.. Plant pathologists (and 
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other agricultural scientists) need to become familiar with the farming
 
systems approach, and seriously consider incorporating some of its
 
methodology and philosophy into the design of disease management strategies.
 

In order to illustrate how inadequate training can lead to errors in
 
judgement when working with small farmers in the tropics, I will use a few
 
examples from my personal experience. In June of 1954 1 went to Colombia,
 
South America as an Assistant Plant Pathologist with the Rockefeller 
Foundation. My knowledge of the country was essentially zero. I had to 
look up its location in an atlas and knew not one word of Spanish. Because 
of my lack of experience and training, I knew almost nothing of the culture, 
customs, traditions, history, religion, or sociology of Colombia. I had 
seen Andean peasants only in picture books and had no inkling that thousands 
of years of agricultural trial-and-error, observation, and natural selection 
were behind what seemed to me to be apparently haphazard or "primitive" 
farming systems. 

I was hired by the Rockefeller Foundation to work in their agricultural 
program with the Colombian Ministry of Agriculture; specifically with 
potatoes. Fortunately, I did know something about potatoes, as I had 
received a M.S. degree in plant pathology from the University of Minnesota 
and had done my thesis on late blight of potatoes, a disease of worldwide 
importance. After a few months in Colombia (which included a severe case of
 
culture shock), and after I had had time to see how potatoes were grown and
 
to travel a bit, I decided that almost everything the farmers were doing 
relative to growing potatoes was wrong. They planted whole tubers and not 
cut seed as was done in Minnesota, they used very small tubers for seed 
(often 3-4 tubers per hill) rather than a single 30-40 g seed piece of 
optimal size as was done back home and, they planted seed 50-60 cm between 
plants rather thdn the 20-30 cm recommended in Minnesota. Rows were 150 cm 
apart rather than the 90 cm row spacing Minnesota growers used. 

The fungicides used for disease control were ineffective, herbicides 
were not used, storage procedures were appalling, and so forth. Almost all 
cultural procedures were "amano", ie. done by hand. On steep hillsides 
(where I eventually discovered that the vast majority of Colombian potatoes 
were grown) that was understandable, but in the level Sabana de Bogota where 
our experiment station was located i reasoned that large tractors and 
machinery such as that used in Minnesota were appropriate. Thus, I ordered 
a huge potato harvester that simultaneously dug two rows of potatoes and put 
them directly into a truck. The machine was the most useless thing one 
could imagine for Colombian potato farmers and their conditions. Labor was 
less than $1.00 (U.S.) per day, and thus obtaining inexpensive labor ir
 
harvesting was not a major problem. The machine lasted barely two years
 
before it broke down and became useless for lack of spare parts. By that
 
time I had come to realize that perhaps it was not "appropriate" technology
 
for Colombia.
 

Another order was for a 300 gallon, 14 row, John Bean potato sprayer.
 
Insects and late blight of potatoes (caused by the fungus Phytophthora
 
infestans) are serious problems in Colombia, and potatoes had to be sprayed
 
frequently in order to obtain economic yields. The sprayer was useful on
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our experiment station; we grew up to 100 hectares of potatoes on level
ground, but using it for fungicide tests was not appropriate for most
Colombian conditions. It took some 
time for me to realize that perhaps only
5% of the potatoes in Colombia could be sprayed with such a machine because
of the steep slopes where most were grown. At that Point we began using
portable, back-pack srrayers for our fungicide tests as most growers in the
country used them, and the data were obtained using them was much m'"e
meaningful to Colombian growers than that obtained with a 300 gallon sprayer

hardly any of them could afford.
 

Almost all growers in the Andes of South America plant whole seed

(tubers) rather than cut seed which is commonly used in the United States.
It is well known that cutting seed is an excellent way to spread pathogens

(especially bacteria and viruses), but we are able to use cut seed i3 the
USA because of excellent seed certification programs and sound sanitation
practices. Nevertheless, serious problems due to the 
use of cut seed still
 cause serious losses in the USA. 
 With my temperate zone mind-set in 1954 1
believed we should use cut seed as the growers in Minnesota did, especially
so that we could use the tuber unit method for reducing viruses. This is amethod whereby a tuber is cut into four pieces and planted with a spacebet-ween it and other tubers. 
 This practice greatly facilitates field
removal of virus infected plants and in the 1950's was considered essential
in the USA to a good seed certification program. In 1955 the potar.o programof DIA (Division of Agricultural Research of the Colombian Ministry ofAgriculture) in cooperation with the Caja Agraria (a semi-official 
agricultural bank which was 
in charge of seed production for DIA), began
increase of the improved variety 'onserrate which held great promise for
 
potato culture in Colombia because of its productivity, high degree of
general resistance to Phytophthora infestans, yield, and other excellent
agronomic characters. -- nci'dentI_7 lyneF,-te is still highly resistant to
P. infestans today. 
 Cy 1959 a total of 700 tons of Monserrate seed was
available for use by farmers. 
 Almost all multiplication was done using cut
seed pieces, although customarily whole tubers were used in Colombia for
planting. 
During the second growing season of 1959 about 30 hectares of
Monserrate were planted by the Caja Agraria on the farm "Valmaria" near 
Bogota at an elevation of 8600 feet.
 

This plantinq represented about 50% of the Monserrate seed available
for the entire country for the coming season. 

30% 

At harvest time approximately
of the tubers were infected with Pseudomonas solanacearum (tile bacterium

which causes bacterial wilt of potatoes). hls dlsease, although common on
potatoes in many countries at lower elevations, had only been reported a few
times at high elevations in Colombia. 
 This loss was a severe blow to the
potato program of DIA since the infected seed from this farm had to be
discarded or 
sold for numan consumption. Similar seed in the hands of
several 
private growers who cut their seed, following DIA recommendations,

produced fields with 100% infection by P. solanacearum. As a result of
these losses from bacterial wilt, growers and the Caj -Agraria 
became

convinced that Monserrate was highly susceptible to the disease and demand

for seed declined drastically. 
 In fact, the Caja Agraria almost terminated
its national seed multiplication program. In subsequent years, when whole
se,.d pieces were planted in the same fields, no detectable infection
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occurred. Our program reverted entirely to using only whole seed, and
subsequently we never had another problem with P. solanacearum in 
our
station (Thurston 1963). We finally came arounW to 
using a practice farmers
 
knew was practical for their conditions.
 

Colombian farmers probably had discovered over the centuries that cut
 
seed would not produce a crop. We scientists had to rediscover what the
peasant farmers of Colombia already knew. 
Many (not all) of the practices
of Colombian potato farmers had sound reasons for their existence which we
could not initially discern. Most traditional methods of crop production -­and protection --
were probably developed empirically through centuries of
trial-and-error, natural 
selection, and observation (Glass and Thurston
 
1978).
 

What I have attempted to do in this paper is illustrate that because of 
my early lack of education or experience relative to traditional farmers andtraditional agriculture in Colombia, my judgement on 
technology

recommendations and appropriate areas of research in my first years there was poor. Subsequently, I spent a total of 11 years in Colombia and am

proud of my association with ICA (Colombian Agricultural Institute) and 
the
Rockefeller Foundation. 
 In later years I believe I became useful and
 
productive to the Colombian agricultural program, especially after I gained
respect and appreciation for the knowledge of small farmers and the basic
 
soundness of their farming systems.
 

Most projects intending to improve the lot of small 
farmers have failed
 
due to a lack of understanding of how and why traditional 
tropical
agriculture works. I wish to emphasize the point that we 
in the temperate

regions (our governments, universities, and private organizations) are still

sending agricultural 
scientists to the tropics into difficult, complicated

environments with the 
same lack of training and experience I had initially.

Scientists are 
sent who have almost no understanding of or sensitivity to

the agronomic and socio-economic problems of the tropical regions and with
the same mind-set I had, ie. that the only way to make progress is to 
do it
like it was 
done back home. Not only the USA, but most temperate countries
 
of North America, Europe and Asia are doing the same to scme degree. 
 I
suspect that Mexican plant pathologists trained in the temperate areas of
Mexico have similar problems when they try to work with smail 
farmers in the

tropics of Tabasco, Chiapas, Quintana Roo, or Yucatan.
 

The tropics is a poorly understood region of the world, especially by

those of us that come from temperate areas. It is strikingly diverse and

includes forests, deserts, grasslands, mountains, and maritime regions.
Although the seasonal temperature extremes of the temperate regions do not
 
occur, considerable seasonal changes in rainfall 
occur and daily temperature
fluctuations are common. Altitude greatly affects climate in the tropics.

Climbing upwards about 100 m on the equator is equivalent to traveling 160

km towards the north in a temperate country (Wellman 1962). 
 Tropical

ecosystems are generally highly complex when compared to those in temperate

areas. 
 For example, Mt. Maquiling near Manila, a mountain about 1130 in highand about eight km in basal diameter, has about twice as many species ofwoody plants as the whole United States (Stevens 1932). Probably twice the 
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number of crop plants are grown in the tropics as are grown in the temperate
 
zones, and thus it is extremely difficult for plant pathologists to
 
recognize and study all the diseases of potential importance in any specific
 
tropical country.
 

The farming systems of most small farmers are highly complicated and
 
their knowledge is often broad and impressive. A few examples can
 
illustrate this statement. In a 30,000 hectare area of the Quimiag-Penipe
 
project near Riobamba in Ecuador, over 100 different crop associations grown
 
by peasants were found by Kirkby et al. (1980). Brush (1977) in describing
 
the agriculture of an isolated mountain -alley in Peru (Uchucmarca) states
 
"There are more than 2,000 named potato varieties in Peru; in Uchucmarca 
alone, the peasants can identify 50 varieties". Describing the agricultural 
knowledge of a traditional tribe Conklirn (1954) states: "The Hanunoo, a 
mountain people of Mindoro in the Philippines, know 10 basic and 30 
derivative soil and mineral categories. They also understand the 
suitability of each for various crops as well as the effects of erosion, 
exposure, and over-farming. Their repertoire of 1500 useful plant types 
includes 430 cultigens". Mayan Indians in Mexico have their own 
comprehensive plant classification system. Berlin et al. (1974) describes 
the Mayan (Tzeltal) system as follows: "At this time, a total of 471 
mutually exclusive generic taxa have been established as legitimate Tzeltal 
plant groupings". 

Another illustration of the complexity and knowledge of small farmers
 
can be gained by considering a traditional maize field near harvest in
 
Mexico. Farmers in Mexico have been growing maize for perhaps 7000 years,
 
so they have accumulated considerable experience with the crop. First, the
 
maize varieties grown are native landr.ces, as they are best adapted to the
 
area. The maize is not growing as a monoculture, but rather is being grown
 
with squash and climbing beans. Numerous studies have shown that not only
 
total economic yields, but nutritional yields are often superior with this 
cropping system. Other benefits may also occur; as, according to
 
Van Rheenen et al. (1981), a cultural control of the major bean diseases in 
Kenya is effected by growing beans in association with maize. A temperate
 
zone farmer might not approve of the appearance of the Mexican maize field, 
as it is near harvest time and the field is choked with weeds. Studies have 
found that farmers weed their fields for about 90 days and then let the 
weeds grow. Under their conditions little additional yield results from 
weedings after 90 days. Furthermore, the weeds are used as fodder for 
animals in the dry season, and the farmers have noted that there is far less 
wind and water erosion when weeds cover a field. Perhaps 40 species of 
weeds found in Mexico corn fields are also eaten as pot herbs by small 
farmers according to Ing. Efraim Hernandez X., and some are allowed to
 
produce seed in order to encourage future seedings. Thus, the weeds in the
 
fields are not there because of bad farming practices. The maize plants 
have been stripped of their leaves and tassels. This material was fed to 
animals as forage. In addition, the ears have been bent over (doblando la 
mazorca), as farmers have found that the grain dries better on the plant in 
the sun than in storage, is less accessable to rodents and birds, and
 
reaches such a low moisture content that storage deterioration is reduced. 
To summarize, although the fields may look haphazard and poorly cared for to 
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the temperate observer, the Mexican traditional farmers have sound reasons
 
for their practices.
 

The above examples give a few insights into the often broad, accurate,
 
and useful knowledge of traditional farmers.
 

The remarks of Haskell et al. (1979) summar-ize the complexity and
 
challenge of traditional agriculture: "Itis now becoming recognized that
 
any attempt to import technological change in ignorance of, even in defiance
 
of, the socio-cultural background of small farmer practice is a recipe for
 
disaster. The basic reason is simple; traditional peasant systems of
 
agriculture are not primative leftovers from the past, but are, on the
 
contrary, systems finely tuned and adapted, both biologically and socially,
 
to counter the pressures of what are often harsh and inimical environments,

and often represent hundreds, sometimes thousands, of years of adaptive
 
evolution in which the vagaries of climate, the availability of land and
 
water, the basic need of the people and their animals for food, shelter, and
 
health, have been amalgamated in a system which has allowed society to exist
 
and develop in the face of tremendous odds".
 

Although the situation has improved in recent years, many plant
 
pathologists (and other agricultural scientists) going to a tropical

assignment still do not receive adequate training to work with small farmers
 
or their tropical farming systems. They may be well prepared in their field
 
of specialization as regards the temperature regions, but they seldom have a
 
sound understanding of how to work most effectively in a tropical

environment. It is important for those interested in tropical agriculture

and development to receive special education and training in preparation for
 
a career in the tropics. This education should include not only a sound
 
professional training, but also language competence, courses and seminars
 
dealing with the nature of the tropics especially as related to their
 
subject matter field, courses on socio-economic aspects of the tropics, an
 
introduction to the philosophy and methodology of the farming systems
 
approach, and an opportunity to work and live in a tropical environment
 
before graduation. When possible and appropriate, thesis research
 
(especially at the Ph.D. level) should be done in a tropical environment.
 

The type of training should produce professionals with a real backgrond
 
of competence, training, and aptitude for working abroad in the tropics.

There is a saying that goes as follows: "almost everyone is good for
 
something, you can always serve as a horrible example". Unless we make a
 
serious effort to train plant pathologists in something more than the
 
science of plant pathology, we will be sending out more "horrible examples"

who may be good plant pathologists, but who are culturally insensitive and
 
ill-prepared for solving the food production problems of the tropics.
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Y LA FILOSOFIA DE SISTEMAS AGRICOLAS -

H. DAVID THURSON. Cornell University, Dept. of Plant Pathology 330 Plant Scien­
ce Bgdg... Ithaca, N. Y.. 14855.... 

En todo el mundo, la mayorfa de los 

Fitopat6logos que son entrenados para 
trabajar en los tr6picos rec.ben adiestra 
miento con denasiada 6nfasis sobre dis 
ciplinas cientificas y no se le da sufi-
ciente atenci6n a otras importantes 

areas especialmente aquellas que con 
sideran la naturaleza de agricultores pe 
queios y de sus sistemas de labranza en 
los tr6picos. Como producto de tal en-
trenamiento a menudo se tienen dificulta 
des muy serias y se cometen errores en 
planeaci6n o implementaci6n de sus estra 
tegias para controlar enfermedades de 
plantas en los tr6picos, especialmente 
en aquellos casos donde se trata de cul­
tivos comestibles de agricultores peque-

nos. No es suficiente con entender al 
hospedante, al pat6geno y al ambiente f I 
sico. Tambign es imoortante entender a 

los frggiles ecosistemas tropicales v su 
transfornaci6n en agroecosistemas. Debe 

mos entender mucho m~s de los factores 
htmanos y socio-econ6micos que chocan 

con el control de enfermedades de plan-
tas. Los Fitopat6logos (y otros cienti-

ficos agr.colds que planean al trabajo 

en los tr6picos) deben entender y ser 

m~s sensibles a la importancia de la cul 

tura, costumbres, tradiciones, historia, 

polltica, sociologla, religiones, y la 

economia de las regiones tropicales en 

las cuales planean trabajar. Los proble 

mas t~cnicos en los tr6picos en general 

snrelativamente simples en com.maraci6n 

con los problemas socio-econ'micos. 


ZPor cu enfatizar sobre agriculto-

res peouefios?. Se ha estimado que la mi 

tad de la poblaci6n del mundo deDende de 

un tipo de agricultura de subsistencia 

(principalmente tradicional) y que el 

40% de la superficie de la tierra esti 
en las manos de estos agricultores de 
subsistencia (wellhausen 1970). Mas re-

cientemente, Haskell e't a.. (1981) de-
clararon que los agricultores peque-ios 

trabajan aproximadamente el 65% de toda 
la tierra cultivable del mundo. Si se 

pudieran hacer aumentos significativos 

en la producci6n de esta tierra, se ayu-

daria a aliviar los problemas de alimen 


_ ... ­

taci6n en el mundo. Como cientlficos
 
agrfcolas, sabemos c6 mo ayudar a los 
agricultores educados que tienen acce­
so a la tierra y al cr~dito en una agri 
cultu:a moderna, pero hemos tenido mu­
cho menos 6xito en mejorar las condicio
 
nes de vida del pequefo agricultor. La 
pobreza y la inseguridad socio-econ6mi­
ca caracterizan las vidas de un gran 
sector de la poblaci6n rural en los tr6 
picos, y Esto es especialmente severo­
en acuel vasto grupo con recursos limi­
tados, que constituyen los agricultores 
pequeios, "tradicionales", y de subsis­
tencia. 

Una estrategia cue es muy 5til en
 
el entendimiento de los factores socio­
econ6micos que influenclan a los agri­
cultores pequefios es el enfoque de sis­
temas agr~colas. Muchas personas invo­
lucradas en el desarrollo internacional 
creen que para lograr una mejorla en la 
ayuda de los pe.-uefios acricultores, se 
r-quiere de una nueva estrategia que pon 
ga su enfoque inicial no solo en culti­
vos y en animales, sino tambi6n en la 
familia del agricultor y su propiedad. 
La estrategia incluye el estudio de las 
actividades de toda la farilia tanto 
dentro como fuera de su propiedad, ob­
servando los sistemas de cultivo y de 
explotaci6n animal y como el agricul­
tor se involucra al practicarlas, las 
interacciones del acricultor con otros 
agricultores, el capel de la muer en 
la explotaci6n agricola, el mercado, y 
la regi6n en la cual el aaricultor vi­
ve. La meta de la investigaci6n en sis 
temas acricolas (ISA) es proveer de tec 
noloqia cue aumente la producci6n y los 
ingresos de campesinos o agricultores 
con recursos lirnitantes de los passes en 
desarrollo. En la pr~ctica, la ISA gene 
ralmente consiste de cuatro fases: des­
cripci6n/diagnosis, disefo, prueba y ex­
tensi6n. Existe en la actualidad un des 
acuerdo entre los oronotores de la ISA 
referente a que para la primera fase, pa 
ra alqunos es suficiente con una aprecia 
ci6n rguida (caracterizada par algunos 
corno una encuesta "rtpida y sucia") mien 



"ae.tjuiu -Itz 	 ezmao =spectouna, evideniC a.ada- al 
hod qu ku~ hechas~ porMu decisiones 

delsistema p i y,, 
de, Ensebuscala"dentifca- que q'ei, a 

un 	 spanorama'completoagr cc- ­

Y;o:aeiad-ha fa.ila:. 	 -pro: 'no-n ucr riesgo­scmpinasy.as sata.s ' nngun

Lun,nflujo ed direcdiones. de con6:
 

cJ.cienft6entre los agri6ciitoresyl'os: in Se'ha escrito mucho' sbre los sit­
'ves.igadores.... 	 a c s tropicales,. (Ho:o d 9 ......? 

Ruthenberg 1971, sShaner.et aZ. 1979),f
La mayorla de las discusiones sabre-transe enou en' los bI" muchos" pro-.. . 

Slos origenes conceptuales deloenfoque de yectos que ostentde ae ta, de site­jrsistef'A agr~colas sugieren qe 	 sarroa.A' es te~p~ano para juz­
; 	 los resultada s desalentad res de la in- gar en relaci6n al potencial las estrate­

v;es tigacicn agricbla,,cnvencional u gias desarrolladas bajo este enfoque para
orientada hacia las disciplinas, estimu- ayudar a los pequeeos agricultorees, pero
laron a los programas nacionales de inves lo siquiente es claro Pri.ero, el viejo
tigaci6n ' 'alos centrosd in estilo as :g de investigaci6n agrcola orienta­

....,aco..... s a desarroliar las estrate da o aumentar Los rendimientos a hacia las
.ias bajo el enfoque de' los Iosistems agr disciplinas no parece Iser capaz de - resol­
colas. gxico,, especiaLmente . a traves ver el problem. de el incremento los
en

del" Plan Puebla (CIMMYT 1974), fue uno de ingresos de Los pequenios agricultores me­
'Los primeros 11deres en el desarrollo de diante incremento en la producci6n y Se­
las metodoloqas para el estudio de los gundo, las estrategias bajo el enfoque de
sistemas agr~colas y su filosoffa. Aun- sistemas agr~colas no traera'n soluciones 
que millones de pe io s agricultores se rapidas a fcies par .o as de~yest~n benef3.ciando de la "revolucio~n ver pceo losgiutr lrolea del 

Pde" en acricultura, la cual =ajo un aUn~ enfoque de rSA ha contribuido poco en el 
to considerable en los rendimientos de mejoramiento de los camoesinos. El 6xito 
cultivas b sicos tales cc= trigo y arroz de estosa proyects llevare ms tiempo q"ue
en ia uno de sus aspectos cigs preocu- los proyectos de inetqco agricola.Qpantes fu6 que parecla que no era aplica- tradicional para producir resultados sig-

Sble a inuchos de los agricultores pequefios, nificativos y medibles, y esta es una rea 
especialmente a aquellos de los; tr6picos lidad dif~cil de aceptar por parte, de La 

.%eAerc ain frc.Lmiats agencias de ayuda 'internacional'y nacionaencaradas par estos agricultores a menudo les que' Irequieren resultados en uno o va­
no permitlan la 'iti.Lizaci6n de las nuavas rios aijos. N~o obstante, algunos aspectos

tecnologlas, y de hecho atuchas reccme'nda- de los sistems 
de explotaci6n son esen­
ciones no pareclan sex relevantes a sis ciales si se va a ayudaz a los pequefios

condiciones. 
 . arcloe.Los Fitopat6logos (y otros 

cient~ficos agricolas) necesitan familia-
Ha resultado evidente en las dltImas rizarse con los sistemas de explotacio~n

dicadas que una gran parte de la tecnolo- agr~cola y considerar seriamente la Lncor
 
gla. agr~cola que ha sido muy ixitosa en porac16n. de algunas de sus metodologlas y

las &reas tepladas tiene aplicaciories filosoflas en el disefio de las estrate­
limitadas en l~s tro~picos. Los pequefos del' mahejo de nfeedes
 
agricultores'no estin Siempre. interesa­
dos 'en maximiza~r sus rendimientos, si no Para ilustrar coma es i.nadecuado el
 
mas bienlen-tener rendiznientos esals entrenaniento y como nos puede conduci.r
 
y-ofals..'Pr hacer estortienen a errores de juicio cuando txabajams con

qlue rin Ti.ar riesgos y no arriesgar en *.campesinos en los trdpicos, usa.algunos
 

*gias 

-7 	algo qruie ptida conducirlos a]. hambre, a ej emplos de mi expei~ienci.a personal. En 
21a+. ..,+iiii+i.pe!er tiAoaAd 1954,fuX, a. Colombia,.en Sudameri
 
pesax el atrir, la mayrla'de los ..ca coau.Ftptlg asistente de la
ctos~: 	 cacls.esg unFroptogcomacdo 


.iundaci6n7proyec's agfoa sF noao r-	 Rockef eller. Mi conocJimiento 
Imrdialmente ,n' maximizar los rendimien- 7dlp- eaeecalet 	 u.,-Tv, 
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sabla una sola palabra de espafiol. Debi 
do a mi falta de experiencia y entrena­
miento no sabla casi nada de la cultura, 
costumbres, tradiciones, histcria, reli-
gi6n o sociologla de Colombia. Habla 
visto campesinos de los Andes unicamente 
en fotograflas de libros y no tenla ni 
la menor idea de los miles de alios en 
los que la observaci6n, la prueba y el 
error en agricultura, y la selecci6n natu 
ral, estaban detr~s de todo eso que,para 
mL pareclan sistemas de agricultura primi 
tivos o casuales. 


Fu- contratado por la Fundaci6n Ro-
ckefeller para trabajar en su programa 
agricola con el Ministerio de Agricultu-

ra de Colombia; especlficamente con papa. 
Afortunadamente sabla yo algo sobre pa-
pas, ya que habla recibido mi Maestria 
en fitopatologla en la Universidad de Mi 
nnesota, y habla realizado mi tesis so-
bre "Tiz6n tardfo" de la papa, una enfer 
medad de importancia mundial. Despu~s 
de unos cuantos meses en Colombia (que 
incluyeron un caso severo de choque cul-

tural) y despugs de haber tenido tiempo 
cara ver como se cultiva la papa por 
allS, v de viajur un poco, decidl que ca 
si todo 1o que los agric*2t.-ras haclz-n, 
con relaci6n al cultivo de la papa, es.a 
ba equivocado. Sembraban tutbrculos com 
pletos y no "semilla cortada" com, se ha 
cla en Minnesota, empleaban tub6rculos 
peque.ios como sexilla, Coon frecuencia 
sembraban 3 a 4 tubgrculos por sitio) en 
lugar de sembrar 1 semilla (fraqmento op 
timo de 30 - 40g) por sitio como se ha-
cla en mi tierra y, sembraban a una dis-
tancia de 50 - 60 cm entre plantas y no 
a 20 - 30 cm como se recomendaba en Mi-

nnesota. La distancia entre surcos era 
de 150 cm y no de 90 cm como lo haclan 
los agricultores de Minnesota. 

Los fungicidas empleados para el 
contrl de enfermedades era,, inefectivo4 
los herbicidas no se usaban, los procedi 
mientos de almacenamiento eran hechos a 

manc; sobre las laderas de montanias 
(donde eventualmente descubrf que se x ea 
lizaba la mayor parte del cultivo de pa--
pa en Colombia) era entendible, pero en 

"las sabanas planas de Bogota, donde se 

-ubicaba nuestra estaci6n experimental, 
considere qe serfa apropiada la maquina 

Minnesota.
 

Entonces, ordeng que se trajera una
 
cosechadora de papa gigantesca que simul
 
t/neamente podia excavar dos surcos de
 
papa y ponerla directamente en el ca­
mi6n. Esta mnquina era la cosa m.s ind­
til que uno pudiera imaginar para los
 
cultivadores de papa colombianos y sus
 
condiciones. El costo de mano de obra
 
era menos de un d6lar norteamericano al
 
da, por lo que obtener mano de obra ba
 

rata para cosechar no era mayor proble­
ma. La maquinaria dur6 escasamente dos
 
afios antes de cue se rompiera y de aue
 
se convirtiera en algo indtil par falta
 
de refacciones. En ese tiempo me dl
 

cuenta que tal vez esa no era la tecno­
logfa apropiada para Colombia.
 

Otra orden fue que nos enviaran
 
una aspersora con capacidad de casi
 
1,200 litros, para asperjar 14 surcos
 
de plantas de papa. Dos problemas se­
rios en Colombia son los insectos y el
 
tiz6n tardi6 (causado por el Hongo Phq-
Zophthota in6ua nf) Por lo aue la papa 
tenla cue asperjarse frecuentemente para
 
obtener rendimientos econ6micos. La as
 
persora fu6 til en nuestra estaci6n ex 
perimental; cultivamos hasta 100 hect5­
reas de papa en un terreno nivelado, pe
 
ro el usarla en pruebas de fungicidas
 
no era apropiado para i mayorla de las
 
condiciones colombianas. Me llev6 al­

gdn tiempo darme cuenta que tal vez solo
 
el 5% del grea cultivada con papa en Co
 
lombia podrla ser asperjada con una m97
 
quina como 4sa porque las pendientes
 
eran muy pronunciadas en la mayor parte
 
de los lugares donde se cultivaba papa.
 
En ese momento empezamos a utilizar as­
persoras partatiles, que se podlan car­
gar en la espalda, para nuestras prue­
bas de fungicidas, c-mo la mayorla de los 
cultivadores de maiz lo hacen, y los da
 
tos que se obt-avieron usando estas as­

persoras eran m9s significativos para 
-los agricultores colombianos que aque­
-"losobtenidos con la aspersora de mas 
de los 1000 its. que dificilmente hu­
biera podido comprar alguno de los agri.
 

cultores locales. . . . . 

.. .... . ...... 

-* Casi t6dos los cultivares en los 
Andes de Sudamgrica plantan semilla com 



-wU=R'stados Unidos %:- zr- UskdA en losde Nortean6rica, Es bien
sabido que la semilla cortada e& una ma-
nera excelente de dispersar a los pat6genos fespecialmente bacterias y virus , ­
pero nosotros Somoi capaces de utilizar
stvmilla cor.ada en Norteamrica por los 
programas tan excelentes de certificaci6n 
de semilla y par las pr9cticas tan firmes 
en el aspecto fitosanitario. No obstan-
te, adn persisten serlos problemas enlos Estados Unidos debido al uso de semi
la cortada que causan p4rdidas conside-

rables. Con mi mente adn ubicada en las 
zonas templadas, en 1954 pens4 que po-

drfa=ms utilizar semilla cortada cc/uo lohacen los agricultores de Mitnnesota, es-
pecialmente de tal forma que pudierams
utilizar el m todo de la unidad de tuber
culo para reducir la incidencia de vi-rus. Este es un m~todo donde un tuber-
culo se corta en cuatro partes y se
loca en 

co-
el suelo dejando cierto espacio

entre unos y otros tubgrculos. Esta

prdctica 
 factlita enormemente la elimina
ci6n en el campo de plantas ±nfectadas 
de virus y en la d~cada de los 50's se
consideraba esencial en Estados Unidos

de Norteam~rica 
 para un buen programa de
certificaci6n de semilla. En 1955 el 

programa 
 de papa de DIA (Divisi6n de In-
vestigaci6n Agrfcola del Ministerlo de
Agricultura de Colombia) en cooperac16n

la Caja Agraria (escon un Banco semiofi
cial agrfcola que tiene a su cargo la
producci6n de semilla para DIA) empeza-
ron a incrementar la variedad mejorada

Monserrate, 
 que era muy prometedora

el cultivo de papa en 

para 

Colombia debido a 


sii productividad, 
 alto grado de resistencia horizontal a Phytophthola !Jtan4,

rendimiento 
 y otras caracterlsticas 

n6 micas excelentes. Incidentalmente 

agro 

Mon 

serrate es ain altamente resistente al
hongo hoy en dla. Para 1959 se disponfa
de un total de 700 toneladas de Monserra 
te para ",os agricultores. Cas± tod,, la
multiplicaci6n se hizo usando fragmentos
de tub~rculos, aunque par lo general se
usaban tubgrculos completos para las plan
taciones en Colombia. Durante el segun-
do perlodo de crecimiento de 1959 se plan
taron alrededor de 30 hect.reas de Manse-
rrate par parte de la Caja Agraria en elRancho "Valmaria" cerca de Bogotl a una 
elevaci6n de poco wms de 2,500 mts, sobre 

Esta plantaci6n represent6 cerca del50% de la semilla de Monserrate disponi­
ble para todo el pals para la siguiente
fecha de sienbra. Al momento de la cose­
cha aproximadamente el 30% de los tubercu
los resultaron infectados con PReadomonaT
Aa0nceaptm Ila bacteria que causa el
marchitamiento bacterial en papas). Estaenfermedad, atn cuando es com6n '_n la pa­
pa en muchos paises a bajas elevaciones

sobre el nivel del mar, solo se habla re­
portado unas cuantas veces en las tierras
altas de Colombia. Esta p~rdida era un
golpe severo para el programa de papa del

DIA debido a que la semilla infectada de
este Rancho tenla que ser eliminada a yen
dida para consume humano. Semilla simi­
lar, en manos de algunos productores pri­
vados que cortaron su semilla, siquiendo
las recomendaciones del DIA produjeron ren
dimientos con 100% de infecci6n par labacteria. Como resultado de estas p4rdi­
das par marchitez bacteriana, los agricul­
tores y la Caja Agraria se convenciercn de 
que Honserrate era altamente susceptible
 
a la enfermedad y la demanda par esta semi 
lla disminuy6 dr~sticamente. En aios sub­
secuentes, cuando se sembraban tubrculos 
completos en los mismos campos no se detec
t6 infecci6n. Nuestro programa tuvo
cambiar y usar 

que
unicamente semilla comple­

ta, y subsecuentemente 
 nunca tuvimos otro
problema con P. 602 n=Ceaeum en nuestra
 
estaci6n experimental (Thurston, 1963).

Euimos entonces 
 nosotros quienes final­
mente cambiamos 
 nuestras pr~cticas hacia

aquellas que los agricultores sabfan que

eran las apropiadas 
para siscondiciones. 

Los agricultores colombianos posible

mente 
 a lo largo de varios siglos hablan­
descubierto que la semilla cortada no pro
ducla un cultivo. 
 Nosotros los cientlfi­
cos tuvimos que redescubrir aquello que

los campesinos clombianos 
ya sabfan. Muchos (no todos) de los procedimientos de­
los agricultores paperos colombianos te­
nlan razones de peso para su existencia, 
que nosotros no podl'mos discernir ini­
cialmente. La nayorla de las prcticas
culturales tradicionales en la producci6n 
y -protecci6n, se fueron desarrollando 
probablenmite en korma empfrica a travs -de los siglos en prueba y error, selec­
ci6n natural,* *bservin (Glass y. 

_yoberacn
~ls
 



--

Thursto 1978).. 


Lo que he intentado hacer en estA 

exposici6n es ilustrar el hecho de que

debido a mi falta de educac16n o falta 
de experiencia inicial relativa a los
agricultores traddonales y a la agr±cul 
tura tradicional en Colombia, mi ju±cio-
sobre las recomendaciones tecnol6g±cas 
y -ireas apropiadas de investigaci6n en 
mis primeros afios fu6 erroneo. Subse-

cuentemente, permanecl un total de 11 

afios 
en Colombia y estoy orgulloso de mi 

asociac16n con el ICA CInstituto Colom-
biano Agropecuario) y con la Fundaci6n 

Rockefeller. En los 5tl±i.os anos creo 
haber resultado 5til y productivo para
el programa agrfcola de Colombia, espe-

cialmente despu~s de haber aprendido a 

respetar y a apreciar el conocimiento de 

los pequefios agricultores y lo saludable 

y apropiado de sus sistemas agrfcolas, 
para sus condiciones. 


La mayorla de los proyectos que pre

tenden mejorar a la gran mayorfa de los 
agricultores pequefios han fallado debido 
a la falta de entendiiento de el cdxno y
el por qu6 de cada una de las labores de 
la agricultura tradicional tropical. De 

seo enfatizar el punto de que nosotros, 

en ;
ls zonas templadas (nuestros gobier-

nos, universidades, y organizaciones prl

vadas) a(n estamos enviando cientificos 

agrfcolas a los tr6picos, a ambientes di 

fIciles y complicados, con la Liisma 
ca­rencia de entrenamiento y experiencia que 

yo tenla inicialmente. 
Los cientlficos 

que son 
enviados carecen del entendimien 

to y la sensibilidad a los problemas agro

n6micos y socio-econ6micos de las regio-

nes tropicales y con la misma actitud que 
yo tuve la de considerar que el dnico ca 

mino para lograr progreso es el hacer la 

cosas como se hacen en mi tierra. No so 
lamente los Estados Unidos, sino la mayo 

r~a de los paises templados en Norteam67 

rica, Europa y Asia estgn haciendo lo 

mismo hasta cierto punto. Sospecho que

los Fitopat6logos Mexicanos entrenados 

en las Ireas templadas de Mexico tienen 

problemas sirilares cuando tratan de tra 
bajar con pequefos agricultores de los
tr6picos en Tabasco, Chiapas, Quintana
Roo, o Yucat. ' 

' " 

-- . 
-Los tr6picos son una 'regi6n pobremen 

te entendida del mundo, especialmente
 
para aquellos de nosotros que venimos
 
de greas templadas. Es impresionante­
mente diversa e incluye bosques, desier
 
tos, praderas, montahas, y regiones ma­
rftimas. 
Ain cuando no ocurren en ellas
 
los extremos estacionales de temperatu­
ra, se presentan cambios por temporadas
 
considerables en el r
6 gimen de iluvia y
 
son comunes 1.s fluctuaciones diarias
 
de temperatura. La altura sobre el ni­
vel del mar tambign afecta grandemente

el clima en los tr6picos. Subir airede­
dor de 100 metros en el Ecuador es equi

valente a viajar 160 kms. hacia el nor­
te 
en un pals templado (Wellman, 1962).

Los sistemas tropicales son generalmen­
te complejos concuando se le s compara 
aquellos de las 
zonas templadas. Por
 
ejemplo, el monte Maquiling cerca de Ma­
nila, que es una montafia de aproximada­
mente 1130 mts. de altura y que tiene 
aproximadamente 8 kms. de di&netro ba­
sal, tiene aproximada nte el doble de
especies de plantas lefiosas del que tie
 
ne 
toda la parte continental de Estados
 
Unidos (Stevens 1932). Probablemente 

se duplica el nImero de cultivos que se
 
sien',bran 
 en los tr6 picos en relaci6n a
 
los que se siembran en las zonas templa

das, y de aqul que ts extrernadamente di
 
ffcil para los Fitopat6logos reconocer
 
y estudiar todas las enfermadades de im
 
portancia potencial en cualquier pals
 
tropical.
 

Los sistemas de explotaci6n agrlco

la de la mayorfa de los agricultores pe

quefios son altamente complicados y su
 
conocimiento es a menudo amplio e impre

sionante. 
Unos cuantos ejemplos pueden

ilustrar esta afirmaci6n. 
En una grea
de 30,000 hectreas en el proyecto Qui­
miag-Penipe cerca de Riobamba en Ecua­
dor, Kirkby et atL. 
 (1980) encontraron
 
mrs de 100 asociaciones diferentes de
 
cultivos practicadas por los campesi­
nos en esa grea. Brush (1977) descri­
biendo la agricultura de un Valle ais­
lado wontafioso 
en Peru (Uchucmarca)
 
afirma que 'haymns de 2,000 variedades 
de papa en Peru: simplemente en Uchuc­
marca, los campesinos pueden identifi­
car 50 variedades". "Describiendo el ­

conocimiento de la agricultura tradicio, 
nal de una tribu,*Conklin (1954)-decla.

ra: "Los Hanunoo, que son gente 
de
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COMMODITY/DISCIPLINE LINKAGES WITH FARMING SYSTEM RESEARCH 
H. David Thurston 

9/26/86 

Most discussions of the origins of the farming systems approach suggest 
that the disappointing results of traditional commodity-oriented or 
discipline-oriented agricultural research to improve the production and 
incomes of small farmers with successful and useful new technologies 
stimulated the national research programs and international research 
centers to develop the farming systems approach. Although millions of 
small farmers are benefiting from the "green revolution" in agriculture 
which brought about the remarkable increases in the yields of staple crops 
such as wheat and rice in Asia, one of its most disturbing aspects was that 
it did not seem applicable to many small farmers, especially those of the 
tropics of Latin American and Africa. Constraints faced by these farmers 
often did not permit utilization of the new technologies, and indeed many 
recommendations did not appear to be relevant to their conditions. The goal 
of farming systems research (FSR) is to provide technologies that will 
increase production and incomes for peasant or limited-resource farmers 
of developing countries. FSR involves problem identification with the active 
participation of the farm family, and thus provides a two-way flow of 
knowledge between farmers and researchers. 

It has become increasingly clear over the last few decades that much of 
the agricultural technology which has been so successful in temperate areas 
has only a limited application in the tropics. Small farmers are not 
necessarily interested in maximizing yields, but rather in having stable, 
reliable yields. To do this they have to minimize risks and not take 
chances that may lead to hunger, starvation, or losing their land. 
Nevertheless, most agricultural projects are still primarily concerned with 
maximizing yields and increasing production. There is also increasing 
evidence that many of the decisions made by small farmers are rational, 
that they innovate, and that they will change if agricultural innovations 
are sound and do not involve undo risk. 

Much has been written on tropical farming systems and many projects 
bearing the farming systems label are found in the tropics. It is far too 
early to be judgmental about the potential of the farming systems approach 
for helping small farmers, but the following is clear. First, the old style 
commodity or discipline-oriented agricultural research does not seem to be 
able to solve the problem of raising the incomes of small farmers while 
increasing food production, and secondly, the farming systems approach 
will not bring quick or easy solutions to the problems of small farmers. To 
date FSR appears to have contributed little to the welfare of small farmers. 
The time frame in which FSR was to deliver great results was not 
realistic, and often more was promised than could be delivered. Successful 
FSR projects will take even longer than traditional agricultural research 
projects to produce significant, measurable results and this is a realityi 
difficult to accept for international and national aid agencies that want 
results in one or a few years. Nevertheless, some aspects of the farming 
systems approach are essential if the small farmer is to be helped. 
Commodity and discipline oriented agricultural scientists need to become 
familiar with the farming systems approach, and seriously consider 
incorporating some of its methodology and philosophy into their teaching, 
research, and extension. 



The following are some of the accomplishments of farming systems 
research relative to the linkages between commodity/discipline oriented 
scientists and farmirg systems research: 

* Most agricultural scientists in bot.b developed and third world 
countries have become aware of the farming system approach and the need 
to thoroughly understand the systems used by small farmers. However, 
many commodity/discipline oriented scientists still do not differentiate 
between cropping and farniing systems research and many are still opposed 
through ignoralnce to the approach. 

* No longer can human factors be ignord and only the technological 
factors be considered in teaching, research, and extension in agriculture. 
Much of the progress made in this regard has been due to the farming 
systems approach. 

o Training in farming systems research has been incorporated into the 
curricula of many U.S. universities. This should have a positive effect in 
the long run on commodity/discipline oriented scientists. 

The following are some of the needs to improve the interaction between 
commodity/discipline oriented agricultural scientists and farming system 
research:
 

a FSR is perceived by many commodity/discipline oriented scientists as 
becoming far too theoretical and complicated and the domain of agricultural 
economists and rural sociologists. This perception needs to be changed by 
incorporating more commodity/discipline oriented scientists into teaching 
and FSR projects. 

a In looking at the literature, it appears that some important groups (ie. 
foresters, fish and wildlife scientists, natural resources, agricultural 
engineers, nut-ition, etc.) have had little interaction and made few 
contributions to FSR. 

* Few commodity/discipline oriented agricultural scientists can receive 
recognition for or publication "credits" (essential for tenure or 
advancement) for FSR research. 

a Most of the emphasis of the farming systems approach has been on 
research and little emphasis seems to have been given to the dissemination 
of the results of researci to the farmer target groups. In addition very 
few of the commodity/d..,cipline oriented scientists ever s;e or have access 
to the FSR literature. In my discipline (plant pathoogy) the words farming 
systems research are almost never found in our professional journals and 
very few talks have been given at meetings that ever mention the subject. 
We could do a much better job of educating commodity/discipline oriented 
scientists about the concepts and philosophy of the farming systems 
approach.
 



* Far too much jargon has entered into the FSR literature. This 
sometimes annoys and often inhibits communication with 
commodity/discipline oriented scientists. "Upstream" and "downstream" 
are notorious examples of confusing, unclear, unnecessary jargon which is 
meaningless to most agricultural scientists. Jargon needs to be eliminated 
as much as possible from farming sytem vocabularies and literature. 

My colleague Dr. Tully Cornick has pointed out that these terms hold 
another danger. They suggest a position held by many FSR practictioners 
that the on-farm phase of FSR can be separated from the largely 
commodity-oriented research of the international centers and universities. 
We artificially separate integral parts of the same research process, much 
as we might break up a farm system and look at crop or livestock systems 
without recognizing their function in supporting the farm system. This 
leads to methodological disputes and the flippant way in which FSR and 
commodity researchers dismiss the other's methods and approaches to 
research as irrelevant to their own work. Rather than recognizing that 
we are all applying different approaches to related problems, one could get 
the impression that even the technical aspects of FSR and commodity 
research are mutually antagonistic and incompatible. One of the reasons 
why FSR is failing is because ties to more basic agricultural research have 
been lost, and the basic research foundation upon which sucessful FSR 
depends is simply not there. 

o Many commodity/discipline oriented scientists feel they have been "left 
out" of FSR projects and research. It is obviously impossible to have a 
representative of each important commodity (ie. corn, beans, squash, 
cassava, cabbage, plantains,etc.) and each important agricultural discipline 
(soils, plant pathology, entomology, nematology, weed science, statistics, 
nutrition, natural resources, forestry, engineering, etc.) incorporated into 
each project and course taught on FSR, but serious thought should be given 
to means of tapping these resources and making them feel they are a part 
of the farming system approach The alternative is too see FSR become 
entirely the domain of economists and sociologists. 
(The primarily social science disciplines of the staff of the FSSP project 
illustrates this point very well). 

* Probably the greatest need for the farming systems approach is the 
need for continuity of effort. Positive, measurable results from FSR 
projects will probably take decades, not a few years to achieve. 
Unfortunately international and national funding agencies have already lost 
much of their initial enthusiasm for the approach since it is becoming 
obvious that significant results can seldom be acheived in a few years. 
This is a tragic situation and FSR practitioners should make every effort to 
continue and strengthen linkages; not only with each other, but also with 
the commodity/discipline oriented scientists who at least got a fleeting, 
glimpse of how the small farmers of the world might be helped in a 
realistic and significant manner. A few carefully selected regional efforts 
with adequate funding and good linkages with the commodity/discipline 
oriented researchers art needed to continue to develop methodology and 
research agendas. 


