
Farming-systems research Using ethnoscientific tools 
and extension programs 

now generally viewed to understandfarmers'are 
as having some hope of plans, goals, decisions 
increasing food production 
on sr:all rainfed farms ir ChristinaH. Gladwin, Robert Zabawa, 
the Third World (Gilbert et and David Zimet, Food and Resource 
at. 1980; Shaner et al. anoi ir ty of Flor e 
1981). Approaches to Economics, University of Florida, 

Gainesville, USAfarming-systems programs 
are varied, with debates 
raging about "downstream" vs "upstream" approaches, and FSIP vs FSR/E 

vs(the farming systems' approach to infrastructural support and policy its 

approach to technology generation, evaluation, and delivery) (Norman and 

Gilbert 1981; Norman 1982). 

In general, however, all farming-systems programs share (Hildebrand 

and Waugh 1983:4): 
farmers generally a* A concern with small-scale family who reap 

disproportionately ,:mall share of the benefits of organized research, 

extension, and other developmental activities; 
* A recognition that a thorough understanding of the farmers' situation 

is critical to increasing their productivity and to forming a basis for 

improving their welfare; and 
The use of scientitts and technicians from more than one discipline as , 
a means of understanding the farm as an entire system rather than the 

isolation of components within the system. 

The focus of a farming-systems program is the fatmer, rather than the 
(CIMMYT Economics Programcrop, the technology, or the environment 

approach thus starts with the iarmers' con
1980). The farming-systems 
straints and develops, through experiments on their fields, recommendations 

to improve their family's standard of living. Most farming-systems programs 

accomplish this aim via a multidisciplinary team that, first, diagnoses farmers' 

problems, goals, and constraints; second, identifies new technoiogies or 

strategies to deal with or alleviate those constraints; third, tests the promising 

technologies or strategies via experimentation and on-farm tests; and, fourth, 

diffuses or extends the new technologies or strategies to the local farmers 

(Gilbert et al. 1980). 

As farm tWials and farmers' tests are on farmers' fields and the farmer is 

consulted during both the diagnostic and the evaluation stages, the farmer is 

clearly at the centre of the program and farming-systems projects all espouse 

the goal of involving farmers more explicitly at each stage (of diagnosis, 

technology development, and technology assessment). However, as noted 
. . . the goal of direct and creative

by the sponsors of this conference, " 
.. .farmer participation has been elusive. 
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How to increase and improve direct farmer participation - and at whichstage(s) - has been widely debated. At one extreme are those who call forcontinual but informal contact with participating farmers, disavowirng allformal social-science surveys "superfluous,"as not directly useful to thetechnical team designing trials and offensive to farmers who have beenresearched to death (P. Hildebrand, personal communication). At the otherend of the spectrum are those who subject farmers to nine different kinds ofquestionnaires on a weekly, monthly, and yearly basis for 4--5 years (Ryan
1977). 

Based on the Economics Program at CIMMYT (Centro Internacional de
Mejoramiento de Maz y Trigo), we propose a compromise solution - amnixture of an initial, informal phase and a formal follow-up (Winkelman and
Moscardi 1981). Our solution differs from CIMMYT's, however, in aim andpurpose. Rather than focusing on factual data collected to test scientific
theories about farmers, the "ethnoscientific" approach to increasing farmerinvolvement concentrates on cultural symbols used by farmers. The aim is"to grasp the native's point of view, . .. relation to life, . . . vision of Ithe Iworld" (Malinowski 1922:25). To see the insider's world through theinsider's eyes is the goal of ethnography, which differs from other socialsciences in its emphasis on indigenous or folk knowledge rather than onscientific knowledge. Because "the subject matter in ethnoscience is notei vironmental phenomena as such, but people's knowledge and interpreta
tic of these phenomena" (Glick 1964:273), an ethnoscientific approach toinvolving farmers in farming-systems research isquite different from previous
appioaches. It differs most notably in use of trained personnel and choice of'research tools. To acquire an understaning of folk or indigepous knowledge
systems in a natural way (Brokensha et al. 1980), ethnoscientists participate
and live in the culture they are observing, often for extended periods(Spradley 1979). To test their understanding, they model farmers' knowledge of the meaning of important cultural symbols in their farming systemsThis indigenous or folk knowledge be summarizedcan and represented intaxonomies, plans or scripts, goals, and decision models. To describe andillustrate the usefulness of these tools, we present models of farmers'
classification systems, decision processes, goals, and plans, and show how
 we use them to understand and evaluate traditional farming systems of family
farmers in north Florida. Our models of farmers' folk knowledge are " 'micro'
in scope and deal mostly with conditions inside the farm gate" (Hildebrand

and Waugh 1983:4). As such, ethnoscientific research falls within an FSR/E

rather than FSIP program.
 

Taxonomies 
The pillar of ethnoscientific tools is taxonomy, based on the relationship"x is a kind of y" (e.g., trees and flowers are kinds of plants; oaks and elms are kinds of trees; white and red are kinds of oaks; etc.). More formaldefinitions are found in Frake (1971), Kay (1971:868-869), and Wernerand Schoepfle (1979:49 -50). Taxonomic analysis searches for the internalstructure of domains, which are sets of cultural symbols that carry meaning

for and to the members of the culture. 
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For an example of a taxonomy, let us look at the case of Gadsden 
County, north Florida. For the better part of its agricultural history, Gadsden 
County's farming has been based on "shade," or cigar wrapper, tobacco. At 
its height, shade tobacco was planted on more than 2.4 x 10:'ha, produced 
more than 3.6 x 10"t annually, and accounted for 65% of the value of all 
agricultural products in 1969, and 45% of the value of all agricultural 
products in 1974, jus' . 3 years before itdropped out of production completely 
(US Agricultural Census 1974, 1978). Shade, as a type of tobacco, was first 
developed during the latter part of the 19th century. During the 1890s, the 
area's tobacco industry w'as being revived through the production of "sun," 
or cigar filler. tobacco (Womack 1976:99 101). Growers soon discovered, 
however, that the light-coloured, silky leaves found near the shaded base of 
the plant and on plants shaded naturally by trees brought the highest prices 
at market because these leaves made the best cigar wrappers. Until the 
mid-1970s, shade was a labour-using, land-saving, ideal crap for Gadsden's 
relatively small fields with nch soils. Because production inputs for shade 
were supplied partially by tobacco companies who established a formal 
"forward contract" with the farmer, shade was not a risky crop to produce, 
even though input costs increased from $3125/ha in 1955 through $7500/ha 
in 1968 to more than $17 500/ha in 1977. At the same time, the farmer's 
profit margin remained in the range of $2500-5000/ha, with increasing 
costs of production !mostly labour) keeping the profit margin down. 

Shade tobacco was also part of a more general farming strategy. 
Although shade tobacco received the most attention, other commodities 
(e.g., cattle and corn) were managed around the production of shade 
tobacco. The cattle were maintained for their manure that was added to the 

soil to maintain soil structure 
and supplement the chemical 
fertilizers. Corn was produced
mainly for cattle feed. Interest
ingly enough, farmers fre

................. ....... .. . quently stated that the value of 
cattle and corn was associated 
only with their benefit to shade 
tobacco: in and of themselves, 

a, ,r, they were only breakeven von
tures. 

"/'aa During the decade 1967
however, shade tobacco as 

a farming system and the basis 
I77, 

...... of a .nique farming culture 

disappeared because of in
creasing costs of production 
aggravated by increasing 

..... labour costs; competition from 
Central America where a shade 

....a.a.. a............ tobacco industry based on 
cheaper labour was developed 

Fig. 1. Ethnoscic'tific taxonomy of Gadsden with the help of the US gov
farmers' understanding of tobacco. ernment and some Gadsden 
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farmers; the development of synthetic or manufactured "homogenized" 
wrappers for cigars and the use of a plastic tip that eliminated the need for a 
full leaf to hold the cigar together; and the decline in the demand for cigars 
(Plath 1970). The traditional farming script thus interrupted, shade produc
ers had to decide whether to continue the traditional farming system and find 
a crop similar to shade tobacco, to change their farming system drastically 
2nd increase their row-crop and livestock operations, or to cut back 
substantially and even drop out of farming completely. To understand how 
they made this difficult decision, one must understand how they tFought 
about shade tobacco and what meaning shade had in the -:ulture of Gadsden 
County, which had, after all, developed for 80 years around the crop. 

To find a substitute money crop for ex-producers of shade, a member of 
a farming .systems team could consult the USDA (United States Departmlent 
of Agriculture) classification of the different kinds of foreign and domestic 
tobacco (Gardner 195':18). 3ut, because farmers' decisions and survival 
plans depend on and are influenced by their Own knowledge or percepticn of 
tobacco, rather tha-t USDA's kncwledge of tobacco, a more useful approach 
is to understand shade tobacco as the farmers do. Thus, an ethnoscientist 
would elicit the classification structure of tobacco internal to the Gadsden 
farmer. Briefly, this taxonomy (Fig. 1) says that, first, Gadsden farmers 
classify tobacco by use. into cigar tobacco lsL a and shade tobacco) and 
cigarette tobacco (flue-cured and air-cured, Maryland) (ZaLawa and Gladwin 
1983). At the next level, shade tobacco, used for cilgar wrappers, is 
distinguished from sun tobacco, used for cig!lr fillers. Produced in Gadsden 
in the 1930s, sun tobacco production dechned as shad,, tobacco became 
more prominent. 

Since the 1930s, the national government has controlled production by 
graating farm rs the riqht to grow flue-cured tobacco in small areas or 
allotments, with a ceiiling at 175 acres (ca 75 ha) total in Gadsden. Maryland 
tobacco was briefly ntroduced in the county in the 1960s, but production 
declined shortly thereafter whe:t pressUre from Maryland legislators forced 
Gadsden farnwo to incluie Maryland tobacco as part of their flue-cured 
allotment. This actioO effcctively squelched any attempt by Gadsden farmers 
to adopt Maryland tobac-o because they had been growing it to increase 
their production over and above their flue-cured allotment. 

The lo-ver taxonomic levels further specify different varieties of shade 
tobacco (Type 61, Type 62 or Florida shade), and different varieties of 
Florida shade (Rg. Dixie shade. Florida shade. and the hybrids). Partonomies 
or part-whole relationsh:ps then distinguish meaningful parts of the 
individual plant for the farmer: h,2 roots, stalk, a- i leaves are important parts 
of the tobacco plan*. Because the shaded leaves contain the plant's 
economic value. -sand" leaves ('he bottom two or three marketable leaves) 
are distinguished from the "middles' (the next 4 19 leaves, among which 
the most desired leaves are usually found), and the "tops" (the upper 24 
marketable leaves on the plant). The taxonomic structure can be carried one 
stage further in the marketability of specific kinds of leaves. For example. the 
most profitable of the ''middles'' were called number one strings and sold 
with no further grading, whiereas the rest of the leaves went through a 
grading procedure developedl by the tobacco companies. 
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The taxonomy of shade tobacco thus represents tie knowledge 
structure Gadsden farmers have developed while growing shade. A 
farming-systems team can corsult the taxonomy for possible substitute 
money crops. Indeed, the second level taxa - flue-cured tobacco and 
Maryland - would have been logical alternatives to shade ifgovernment 
cont.rols had not prevented increases in the production of these crop. 

Gadsden's farmers thus lnad to switch to money crops outside the 
domain of tobacco. How did they make that decision? In most cases, they 
searched for and found alternative crops (such as tomatoes, nursery crops, or 
pole beans with squash) that caused ,nly a small disruption to the original, 
formerly successful -rop plan or farming system. A knowledge of how they 
grow shade - their pl.in or script - would be essential in identifying asimilar 
crop. 

Plans and scripts 

Instead of deciding how to do something every year, farmers develop a 
plan or inherit a plan already developed by their parents or grandparents. 
The plan, "how to do x," is a sequence of mental instructions or rules that tell 
the actors who does what, when, and for how long (Werner and Schoepfle 
1979). The rules could be coisidered by the outsider to be a set of decision 
rules. To the insider or decision-maker, however, they are not decision rules, 
because he or she is not aware of having had to make a decision. The 
decision is made so frequently, so routinely, that the decision rules become 
part of a preattentive plan or "script," like the script in a play that tells the 
actor what to say and do (Schank and Abelson 1977). By means of these 
scripts, the farmers do not have to make a million decisions; they know how 

Table 1. Gadsden County farmers' plan for snade tobacco (Kin aid 1960). 

Timing 	 Task 

January Plant seed beds 
January February Prepare soil; fumigate: fertilize 
March Harrow soil into rows about 3 weeks before transplanting seedlings; 

install shade cloth shortly before planting 
Late March early April . ransplant and irrigate seedlings in the shade; replace missing or 

weak plants within a week: dust plants with insecticides evry 7 
days; plow the rows twice a week (discontinue near harvest time to 
prevent damage to the leaves) 

April 	 String plants (starting when plan.s reach 0.3 m),spirally from the 
stalk near the ground, to the overhead wire abote the row: continue 
to string, spirally between the leaves, once or t 'ce a week 
depending on rate of growth 

May Water when needed using overhead irrigation system 
June "Top" plants to prevent budding if desired 
July Harmest 7 8 weeks after transplanting; harvesting consists of 

picking the desire.l leaves off each plant, i.e., 'priming' (there can 
be 2 5 ]caves per priming and 6 I0primings per plant); placing 
the leaves in the order picked and hauling them to the tobacco barn; 
stringing the tobacco in the barn: curing the tobocco in the barn 
(3 5 weeks): and delivering the tobacco to the packing house 

August 	 Clean up and prepare for a fall crop (e.g., pole beans) if desired 

"Labour force was primarily Ioc l blacks. 
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Table 2. Gadsden County farmers' plan for staked tomatoes." 

Timing 	 Task 

December -January Prepare the soil, add lime; order plants 
February Lay plastic mulch on the rows; fumigate; fertilize 
Ma.-ch When plants arrive, transplant them into the fields about 15 March 

(plants are watered through trickle irrigation that isunder the plastlc; 
soil treatments are applied under the plastic as well; plant treatments 
are applied through overhead irrigation if available, or by portable 
sprayers); spray plant treatments on every 3 -7 days to prevent 
insects and disease 

April 	 Stake plants about 2 weeks after planting; start horizontal stringing 2 
weeks after staking and continue every 2 weeks until there are four 
horizontal rows of string per fow of tomatoes 

May 	 Complete stringing; irrigate as needed 
June 	 Start hand-harvesting the "green" tomatoes; delivering them to '.he 

packing house for shipment; harvesting involves picking through 
one field, moving to the next field, and allowing the tomatoes to 
mature before beginning to pick again; start picking "pink" 
tomatoes when they represent about 10% of the tomato popul.:4an 
- about 2 -3 days after harvesting begins (the "pinks" are 
harvested by independent migrants who pay the farmer a flat rate 
per box of picked tomatoes and then sell the tomatoes at farmers' 
markets) 

July 	 Open fields for "you-pick" operation at the end of harvest and 
before cleanup operations ("you-pick" issaved for last to prevent 
damage to the plants and the spread of disease from other fields)

Late July -August 	 Clean up: bum the plastic string off the old plants with a2-row 
propane burner; pull up the stakes and Etore them; mow the old 
plants down and harrow them into the ground; and prepare for a fall 
crop (e.g., pole beans) if desired 

Labour for land preparation, transplanting, staking, and stringing issupplied mainly by local black 
residents; harvesting isdone mainly by migrant workers of Spanish desc2nt from south Florida. Texas. and 
Mexico. 

and wh~ii to plant shade tobacco, probably because they were taught by 
their parents. 

Eventually, this knowledge will be passed to a new generation as a 
"traditional" way of doing things. When the new generation of farmers is 
asked why they do things the way they do, they may reply, "It is the 
custom." Some of them may even forget the original decision criteria; they 
only know that, for some reason, the traditional way is "the best" way to do 
x, given the original constraints or criteria used or faced by their grandparents 
and parents. Examples of such inherited scripts or "adaptive" strategies 
abound in the literature for economic and ecologica! anthropology (Bennett 
1969; Johnson 1971; Cancian 1972; Brush 1976; Mayer 1979; Moran 1979; 
Barlett 1980; Chibnik 1981). 

The Gadsden farmers' plan or script for shade tobacco (Table 1) 
(Kincaid 1960) was quite sin -!,ir to that for staked tomatoes (Table 2). For 
example, tobacco seed beds are planted and maintained in the same months 
when plastic is put out for rows of tomatoes. Tobacco seedlings and tomato 
plants are transplanted in March fn a similar, labour-intensive way. In June 
and July, both tobacco and tomatoes are harvested by hand; and, in August, 
fields are cleaned up after harvests of both crops. Given the similarity of these 
plans, it is not surprising that many ex-shade producers decided to become 
tomato producers. 
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By means of these internalized plans or scripts, therefore, the Gadsden 
farmer does not have to make a million decisions; he or she knows how and 
when to plant and transplant tobacco seedlings, string plants, cure tobacco, 
and pick "pink" tomatoes. Eventually, this knowledge will be passed to a 
new generation as a "traditional" way of doing things. The plans and scripts 
that evolve then remain a part of the traditional way of life until the original 
conditions or sequence of activities of the plan is interrupted, or the desired 
goal is changed. To quote one Gadsden producer: "We weren't accustomed 
to the thought that (shade) tobacco was going out because it had gcne 
through cycles all the time, and we ,vere not enitirely sure that it wasn't going 
to come back; and we hated to lose the entire organization if it was possibly 
going to come back." This faimer cut tobacco production but continued 
growing the crop and losing money for 3 more years before stopping 
production entirely. 

The importance of a plan or script as a tool in farming-systems research 
and extension is that it tells the investigator something specific about the 
person or group of people carrying out a particular action sequence. Plans 
are the highlights that show the outsider the insiders' methods to achieve 
their goals and satisfy the roles that place them within their cultu,'e. 

Hierarchical decision models 

A knowledge of farmers' traditional cropping plans or scripts, however 
essential to an FSR/E team designing on-farm trials, does not alw. ys tell the 
team what happens when the script or plan is interruptcd or the desired goal 
is changed. A knowledge of farmers' decision criteria and perceived 
alternatives and options is, therefore, necessary to a team that wants io 
design adoptable technology or evaluate technology already ge. erated. 

With this information, they can build models of the decision-maidng 
process that incorporate tarmers' decision criteria and constraints. The 
models of decision-making are hierarchically (Gl,,dv.in 1976, 1980) ordered 
on the basis of the characteristic to be maximized, incorporating alternative 
branches based on the constraints and criteria of the farmers. As Shoemaker 
(1982) noted: 

... most decisions are made in decomposed fashion using relative 
comparisons. Evaluations of multidimensional alternatives are se!dom 
holistic in the sense of each alternative being assigned a separate level of 
utility. It is cognitively easier to compare alternatives on a piece-meal 
basis, i.e., one dimension at a time.... 

Hierarchical decision models (HDMs) are decision "trees," flowcharts, 
lists, a set of rules, etc. For example, alternative money crops (Fig. 2) for 
shade producers in Gadsden would be hierarchically ordered on the basis of 
an activity's similarity to growing shade tobacco. The decision-maker 
mentally moves through a series of options that begin with those that are as 
close as possible to shade in managerial style and use of resources of land, 
labour, equipment, and capital and end with the option that is the most 
dissimilar to shade growing - that is, livestock, mainly beef cattle. Tomatoes, 
nursery crops, flue-cured tobacco, fruit orchards, pole beans and squash, 
and confinement hogs are similar to shade tobacco in that they are labour

http:Gl,,dv.in


34 FARMERS' PARTICIPATION 

Nursery, tomatoes, pole beans, squash, flue-cured 

tobacco, row crops, livestock. cut back 


Did you grow shade tobacco no (21)1 I 
as your majot money crop? E 

yes (19) 

Did you wani to grow acrop
with similar managerial 
style and use of resources: 
land, labour, equipment, and 
capital? noj 

Do you have the 
capital, 

encouragemet ,and
interest to 
develop anurser) 

operation'! 

no 
yes 

nu 


operaton Are you willing 

to accept the risks 


yes of growing tomatoes" 

/! 


Grey tomatoes n 

E7) n1 


Can you make 
a living
growing po!e beans, 
,quash, flue-cured 
tobacco' 

ye! ; " noj//(10) 

Grow pole beans, a/yes 

squash, flue- 7
 

cured tobacco ( 1 ).. .-

Issptho possible profit from 
arow crop-c-ntred operation > 
the possible profit from alive
stock-centred operation and > 0? 
Are you already set up for 
row cropping versus livestocL? 

yes 

Do you have the land 
and equipment needed to row 
crop efficiently? 

yes 

Develop row
crop-centred no 

operation 
Are you willing to buy or rent 
more lard to increase area 
along with needed additional 
equipment I 

revelop a rorn
 

"'rop"L-entred Is the posible profit from
operatin 

alivestock-centred opera
tion > 0on your present 
setup.' Are you already 
setup for a livCstoLK 
operation." 

Del,)p :ivesick-
Are you w!ling tocentred 
invest inn.'..,aryoperation 12) 
lijveiock inputs 
(buildings, fences. 
etc.) and possibly 
increase land 
throuh purchases 
or rent for pas. 
ture and reed to 
increase pc,sibleprod_*uction axnd profit'.) 

pn 

c evelop livestock-I 
centred u(01 
o.eration E2:k]iJ 

Fig. 2. Decision tree for tobaccc farmers forced b' economics to cherqe production activities. 
alternatives are denotec at the top; outconies are ;n boxes: numbers of famiers choosing a 

particuoar branch are in parentheses. 
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and capital-intensive and use less land than do other crops - important 
criteria because of Gadsden's small fields. 

The criteria that would motivate farmers to choose an activity that is less 
similar to shade tobacco include a change in goals (such as wanting to avoid 
the hassles invo!ved in hiring migrant, seasonal labour) and lack of resources 
(such as not having enough capital to invest or to take the risks involved in 
marketing an alternative crop). Row crops like soybeans, corn, wheat, and 
peanuts that require relatively more land than labour or capital input become 
the options. If the requirements (economically efficient quantities of land, 
access to equipment, etc.) are beyond the resources of the farmer or if the 
profitability of raising livestock is perceived to be greater than row-crop 
production, a livestock-centred farming system would be chosen. Uzing more 
land and less labour and capital than tomatoes or row crops, bee,-cattle 
systems as alternative "money crops" resemble shade-tobacco production 
very little and are the last option or suitab!e substitute for shade tobacco. 
Without a major source of income, the farmer has to cut back production or 
go out of business entirely, a decision related to "structure" issues described 
elsewhere (Gladwin and Zabawa 1983). 

Knowledge oi the decision criteria that farmers consider important 
(riskiness, capital-intensity, equipment and land requirements) is vital fo. a 
team trying to identify a suitable substitute money crop, as isa knowledge of 
their plan or script. Further, it is knowledge that cannot be picked up for all 
possible substitute crops on a "quick and dirty" 5-day reconnaissance survey 
(Franzel 1983; Gladwin 1983); it requires a follow-up survey using careful 
procedures to elicit information from farmers in a systematic way (Gladwin 
1979a). 

UsingHDMs in technology evaluation 

Although decision trees are most appropriately used at the diagnostic 
stage of a farming-systems research program to describe farmers' plans and 
explain farmers' reasoning and logic in using traditional practices, they are 
also useful in the testing stage, to evaluate technological packages ex-ante, 
i.e., before they become official recommendations of an institute or centre 
(Ashby and de Jong 1980). Examples of ex-post evaluations of a 
technological package 7 years after the design stage are given by previous 
evaluations of the Pueblo Project in Mexico (Gladwin 1976, 1979a, b) and so 
do not require further explanation here. 

An example of an ex-ante evaluation via decision-tree models, however, 
can be taken from a project sponsored by the Florida ;egislature to increase 
the pounds of beef sold by Florida cattle raisers via an increase in the 
finishing and slaughter of cattle in Florida (Baltensperger et al. 1982). The 
project was multi disciplinary, including economists, agronomists, animal 
scientists, and extension agents. A beef-cattle package, developed by the 
Institute of Food and Agricultural Sciences (IFAS), was to be compared with 
traditional beef-cattle systems in northwest Florida, an ar.a considered 
particularly important because of its ability to support cool-season pastures 
and produce other crops used as cattle feed. 

One portion of the research focused on farmers' beef-cattle systems and 
farmers' decisions whether or not to use recommended practices (such as 
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controlled breeding, worming, and implantation of growth stimulants) in a
cow-calf operation. In addition, farmers' traditional choice of a cow-calf
operation over a "stocker" operation was studied, where stockers are calves
that are bought as weanlings and "backgrounded," i.e., brought to weights
high enough to "finish" them in a feedlot. 

Some beef-cattle producers in northwest Florida did not use controlled
breeding, i.e., limiting the length of the season to 3-4 instead of 6-8
months. Controlled breeding is a key recommendation upon which efficient
exploitation of other recommendations depended. For example, implanta
tion of growth stimulants depends upon a short, predictable calving season.
Yet a large minority of producers did not impose a limited breeding season 
on their herds, perhaps dooming the entire IFAS "package" to failure or atleast to only limited success. Finding out the reasons for nonadoption was the 
means for determining whether anything could be done to improve the
potential for success of the program (Gladwin 1976, 1979a. b). 

Each of the criteria in the decision-tree was a factor limiting adoption
mentioned by the producers (Fig. 3). Itdeed, of the 10 producers who could
have used a controlled-breeding program but did not, 5 stated that they were
satisfied with the present calving rate and saw no need to improve it.According to another farmer, controlled breeding would not improve the 
calving rate. Two additional producers stated that tihey did not have enough
pasture to separate bulls and cows. One producer lacked know-how,
whereas another wanted a consistent cash flow from the operation spread 
over the year. 

Impo,e controlled breeding vs don't . 

Would more uniform calves Do you want cash income from beef operation
improve your marketing situation" to be concentrated in time.' 

ye3)1no (20) yes (16) 1 nowj 
Would use of controlled breeding improve calf Do you have the know-how or willingness to
 

managcmen;? Ilearn to impo.,e controlled breeding? 
yes (H J no oH0) yes (15) 1 1no (1)Do yo hav enoug patro(ee 

Would use of controlled breeding enable you to [)o you have enough pasture to keep
spend more time on other things? j bulls separate'? 

(2)es no (8) yes (013)jn (2) 

Are you dissatisfied with present calving rate'? Could you stand loss in calf crop while 
yi.s(3) no (5) converting from open to contrAlled breeding? 

Do you think controlled breeding would improve yes 1 no (0) 

cal ing rate'? II 

yes (2) o(1) (13) (4) 

Impose Don't 
Si)(oHn't Fig. 3. Decision tree: whether or not to 

impcse controlled breeding. The num
bers of livestock owners choosing a 
particular branch are in parentheses. 



Stocker operation vs. cow-calf operation 


Can buy enough calves 

to make backgrounding worthwhile? 


yes( 2) 1o00l) 

Profit 

Profit frome rs > 

than profit from cow-calf? 

no (3) ~(2)
 

ysyes
Slong-run profit 
from stockers > 0? 

yes (3) nbeef 

Flexibility of stockers > 
flexibility of cow-calf? 

no (6) 

no 	 I 
(6) Greater profit or long-

run profitability worth 
loss in flexibility?yes (6) Irik? 

no() 

Risk of stocker operation> 
risk of cow-calf operation? 

(12) 


Have strategy ioreduce risk? 

ynoe 


11)I( 

Have know-how or willingness to learn 
about stockers? ~beef 

yes no (2) 

Make enough temporary winter pasture? 

I yes no (2) 

Stocker (7)
 
no(16)
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I 

Long-run profit from cow-calf > 0? 

yes(4) no (2) 

Are brood cows Cow-calf only 
a good form of feasible 
savings? A operation?
liquid asset? 

yes
 

no(13) 	 (1) Cow-calf (2) Don't
 
raise
 

no (0)cattle 	 (0) 

Are calves a
 
consistent
 
source of
 
cash income?
 

yes no
 
IF (I)
 

Cow-calf operation 

risky? 

)
3) nys
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Fig. 4. Cow -calf versus stocker decision tree; 
nurrbers of farrners choosing a particular 

branch are in parentheses. 
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A decision-tree was also uscd to determine why some profit-oriented
cattle raisers sold weanling calves rather than holding them till they reached 
the weight considered suitable for a finishing program. In Florida, as in other 
southeastern states, raising stockers - backgrounding - is potentially more
profitable than owning a cow-calf herd (Ross et al. 1983), but, as the 
decision tree (Fig. 4) showed, it has some disadvantages as well. Also, there 
were key advantages to cow-calf herds that ar2 overlooked in a simple
examination of budget data. 

First, size is a barrier to entry to backgrounding and, therefore, must be 
considered first. It is a barrier because returns/animal are small and 
marketing costs/animal, especially hauling animals to and from the farm,
increase Ps the number of animals decreases. Several farmers claimed that 
haulingl fees with less than half a truckload of animals (i.e., 25-30 animals) 
are excessive. Another disadvantage to backgrounding is that it is risky.
Because stocker prices fluctuate more than weanling prices during a single 
year and weight gain - the critical factor ir a successful backgrounding 
program - depends on variable weather conditions, the risks in raising
stoc.kers are greater than those of a cow-caif operation. Some farmers are 
not willing to assume the greater risk. 

Disadvantages inherent in backgrounding are not the only reasons that 
more backgrounding does not occur. There are also requirements for 
successful backgrounding. A producer must know how to run a successful 
operation. Obviously, animal nutrition and health needs are important in this 
regard. Most producers, especially those with a farm background, have a 
reasonable understanding of these needs, and producers originally lacking
this knowledge can obtain it easily from a number of sources. Marketing
know-how is another matter. There are two marketing aspects related to the 
managemerni of a stocker herd. First, the right kind of animal must be 
purchased; second, the animal must be sold. The former is critical as animals 
that will gain weight efficiently are keys to success. The ability to purchase
such animals has been described as a learned art and is not just "picked up."
Being able to produce an adequate supply of temporary winter pasture is 
also critical. If a producer has a winter backgrounding program, he or she 
must be able to produce such pasture in a timely fashion to get good weight
gains. Thus, producers must ask themselves whether they have enough time, 
proper machinery and equipment, and know-how to plant combinations of 
rye, ryegrass, oats, and clover, If the answer is no, winter backgrounding is 
not an optimal choice. 

Besides greater profitability, the stocker operation also has the advan
tage of greater flexibility. In stocker operations, the producers can change the 
size of their herd to satisfy anticipated market conditions and available time 
and pasture. In contrast, the cow calf herd operators invest a good deal of 
time and management in a breeding program, trying to develop a brood cow 
herd that does well under the conditions of their farms. They are reluctant to 
sell part of their breeding stock in a bad year and decrease herd size. 
Similarly, increasing herd size in the short run is more difficult to the 
cow -calf operator, because finding the "right- brood cows or raising heifers 
of good quality isa long-run proposition. 

On the cow--calf branch of the tree, profit in the long run rather than the 
short run is satisf:ed. Cow-calf operators, more than stocker operators, 
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justifiably believe they will lose money for approximately 3 years while 
starting up the operation. While heifers mature, management experience is 
gained, and a production system is established, they lose money. In contrast, 
stocker operations lose money maybe for 2 years while managers gain 
experience and establish a production system. The question for both would 
be: Can I sustain such losses? 

As viewed by the producers interviewed, a cow-calf operation does 
have some advantages. Because brood cows are owned for riore than a 
short time while incom. is generated from their calves, the cows are viewed 
as a form of savings. They can also serve as collateral on loans as well as a 
source of capital. Another advantage is that the calves can be sold at almost 
any stage in their development, whereas stockers should be kept until they 
reach a profitable weight. Even under the most constrained conditions (e.g.. 
calves are held until weaning and controlled breeding is used), calves art 
available for sale for 3-4 months compared with a few weeks for stockes. 
Further, the potential sale period of calves when controlled breeding is not 
imposed is approximately twice as long. Thus, there is greater potential for 
more consistent cash income from a cow -calf operation that does not 
incorporate controlled breeding. Cow --calf operations, however, are not 
necessarily profitable. Nor do all producers find the advantages of a 
cow-calf operation to be attractive. Yet, some have brood cow herds, 
because they think that beef cattle are the only or the least-cost way to use 
the land and not lose their agricultural tax exemption. 

Results showed that only 7 of 23 farmers decided to raise stockers, 
whereas 15 deciaed on a cow-calf herd. Limiting factors to potentially 
profitable backgrounding operations in north Florida included: 

" 	Capital to buy a sufficient number of calves; 
" 	Know-how to run a stocker operation; 
* 	Riskiness of a stocker operation; and 
o 	Ability to make enough temporary winter pasture to get good gains on 

stockers. 

In conclusion, profit-motivated small producers who do not have the 
cash or credit necessary to buy enough calves for backgrounding opt for the 
less-risky cow-calf alternative. Producers with enough credit or capital 
accumulated to buy stockers will do so only if their cow herd will not suffer 
from competition with stockers for scarce resources such as winter pasture. 
Given these decision criteria, it is understandable that the traditional 
beef-cattle production system of the limited-resource farmer in north Florida 
is a cow -calf operation without controlled breeding. 

Conclusion 

This paper has presented examples of the use of ethnoscientific tools 
and hierarchical decision models in progran-3 designed to generate appro
priate technology for small-scale family farmers through a multidisciplinary 
team effort. In designing on-farm trials, farming-systems researchers can 
benefit from knowledge of farmerj' indigenous classification systems, plans 
or scripts, and cropping decisions. The case of Gadsden County in the 
1970s, when full-time farmers had to switch from shade tobacco to tomatoes 
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or go out of business, and the case of Gadsden today, when some farmers 
are trying to switch from risky tomatoes to other cold-weather vegetables,
shows the utility of an in-depth knowledge of how farmers make cropping
decisions and plans. Hierarchical decision models are also applicable in both 
ex-ante and ex-post evaluations of technology generated by a research team. 
Such evaluations are most useful, however, ex-ante - in the testing stage of 
the project. At all stages of farming-systems research and extension, an 
ethnoscientist has a more important role to play than that of "trained 
observer" (P. Hildebrand, personal communication). Specifically, decision 
modelers have a role to play in helping the team in an FSR/E program, and 
not just policy planners in an FSIP program, understand traditional farming 
systems, in contrast to conclusions reached by Hildebrand and Waugh 
(1983). 


