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Abstract 

M. Sc. Jacques Naul t Renewable resources 

Partieipatory extension strategies for the implementation of 

sustainable agriculture 

Requirements for the development of sustainable farm systems 

include the generation of si te-specifie management 

praetiees, and heightened levels of awareness and 

empowerment Wl. thin the farming communi ty. The eurrent model 

of teehnology development and transfer does not adequately 

facilitate the development of these characteristics. In 

this study, an alternative, participatory approaeh for 

agrieul tural extension is elaborated. The e:<periences of a 

{ support group, eonsisting of six farmers and a university 

eo-research team, who employed this approaeh ta develop more 

ecologically sustainable farm systems, are presen ted. 

Changes that took place at the farm and farmer level over 

the 17-month period of the study are described. The stages 

of a "procesa of development model" are elaborated. These 

comprise: General Systems Description, Cenvergenr.e, 

Implementation, Exehange, and Monitor~ng and Evaluation. 

Thl..3 mode l i8 proposed as a means te expand the potential of 

part ie ipa tory extel1sion strategies to facilitate the 

development of sustainable agricultural systems. The 

primary l.mplications Qf the partici,atory extension approach 

for the future roles u.f agricul tural extension workars are 

outlined. 

ii 



Résumé 

M.S0. ,Jacques Naul t Ressourcee renouv~l~bl~d 

Stratégies part ic ipatl ves de vulgar isat i.:,n pout' 

1- implantation de l -agricult.ure durable 

une régiE: adaptée à chaque si t,s, et par une <>::'illlllL:n;::\ u !_," 

agr ioo le à la 

une facl~l !,é ,:i-= faire élevée. 

développement et de transfert technologique n~ f~vcr~3~ pa~ 

aJéquatetnent ces caractéristiques, Dans cette ~tuJ~, un~ 

approche de vulgarisation partl\::ipative est èle..bcll"§-:: ,:::OIlUl1..-: 

alternative. L"expérience d'un groupe, constitue rle SIX 

producteurs et d'une équipe de co-recherche de l'unlv~rsite, 

qui a employé O'3tt-= approche pour développer des sY.3temee de 

fermes plus écologiques, est présentée. Les changement.:: 'lUl. 

se sont prodults, après 17 mois, au niveau de la ferme et du 

producteur sont décrits, Les étapes du "prQc~SSUS ,'1' '.:t1 

modèle de développement" sont définies. 

Descriptlon Générale des SY3tèmes, 

Implantation, Echange, et Suivi et Evaluaticn. 

est proposé pour accroltre le potan: leI des .:;--:;re..t·§d: ,,;::- 10 

vulgarisation participatives, et pour 

développement de systèmes agrlsoles durab~~.3, • ,.' ... ...! 

implications de 1" approche partIcipative pour l~" r·:;':"·::..~ 

futurs des vulgarisateurs sont souligne~.3. 
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PREFACE 

This study i8 about extension for sustainable 

agr icul ture . 

l t i3 original in bath content and methodology. In 

content, because it is, to my know ledge , the first 

comprehens1 ve study, conducted in Quebec, addressing 

extension strateg1..es for sustainable agr icul ture, And in 

methodo logy. because this proj ect 1.s an act.lùn-research that 

invol ved farmers throughout, and in r,.,hich the stra. tagies 

employed, and the model that developed, emerged directIy 

from the fie Id work. 

The basic premise of the study 1..S that the development 

{ of sustainable agriculture requ1..res new approaches in 
.. 

agricul tural extan.sion. This realization orig:"::1.ally arase 

during my experience as a cooperant in a rural area of West 

Africa. There, my own ignorance of local agriculture, and 

my isolation from other forelgn "experts", placed me in a 

receptJ.. ve learning mode wi 'Sh the local farmers, As l 

learned and exper lenced a totally new way of farming, l 

became increaS1ngly aware of my own biase s, 9.nd. the 

assumptlons that were built into the problems l saw, the 

solutJ..ons l suggested, and the ways l suggested them, l 

reali::ed then tha t a ~hange in perspective, and of the 

approaches used in extension, shoulct be the fi:: st .step 1::1. 

facilJ..tating any changes in agr:.cul.tur-al prtJduc"t:.on. 

,'. 
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. " 

This project has been one of the most rewarding and 

demanding experiences of my life. Most importantly, it has 

heightened my faith in people, and enhanced my hopes for a 

more humane future for ail . 

:c 
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Introduction 

Th~ agricultural sector finds itself in the midst 

of a social, economical and environmental crisis. This 

has led the agricultural community to re-aasess its 

current agricultural systems at the farm, extension, 

and research levels, and to se arch for viable 

alternatives. For instance, in Quebec, a province-wide 

consultation was organised by "l'Union des producteura 

agricoles" (UPA) to analyse present trends and plan 

appropriate political and social actions (Cahier 

special, UPA, 1991). Sorne of the proposed solutions 

seem to be based on a set of val~~s and thoughts that 

reflect the emergence of a new socifJtal paradigm. 

This paradigm has ernerged from the work of many 

people, coming from a diversity of backgrounds 

including (among man y others): a) in Agriculture: Koepf 

et al., 1976; Fukuoka, 1985; Hill, 1980, 1991; Altieri. 

1987; b) in Economics: Schumaker, 1973; Dasman et al., 

1973; COlrunoner. 1976; Daly & Cobb, 1989; c) j n 

Education: Fre~re, 1970; Boulding, 1977; Richarda, 

1988: d) in soc~ology: Davis & Mouch, 1977; Roberston, 

1978; Gowan et al., 1979; e) in Third World 

Development: Chambers, 198·3; Dumont, 1988. 

Roberstcn (1978), fur instance. refers to his 

vIsion as a San~, Humane, and Ecological (SHE) society. 

The 3ali~nt features of the SHE society include: 
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1- People. rather than thing-oriented. 

2- A decentrali~ed and informaI local economy and 

an equitable international economy. 

3- The use of resources based on ecological 

principles. 

4- The use of appropriate, humane technology. 

Gowan et al. (1979) examine the U.S. society uslng 

a different set of criteria than those normally 

employed (i.e., economie growth, unemployement rate3 

etc.). They diagnosed a seriously ill society, and 

suggested a model for a new political aconomic system 

along with strategies te achieve it. The criteria they 

used to evaluate the soundness of the current system 

were: 

1- Physical security: for each and every human 

being. 

2- Equality: of social benefits, services and 

costs. 

3- Non-exploitation: incarne based on work and 

needs. 

4- Work: enhanee one"s own skills, tal'?nt3, 

thoughts, and creativity. 

5- Democracy: poaple"s partiçipatian in deciaiona 

that affect them. 

6- Wholeness: spir i tuaI, psycto loglcal. }:hy.:ücal. 

7- Ccmmunity: cooperation and mutual well-bslng. 
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8- Freedom: to change. 

9- Conflict: accepted as a natural part of lifa, 

experienced with openness and honesty. 

10- Ecological harmony: concern for other human 

beings, including future generations, and for 

other species. 

11- World community: equal world citizens. 

Dalyand Cobb (1989), in a convincing book, calI 

for a move away from liberalism-oriented economic 

growth, and argue for a more humone and community-

oriented perspective. Numerous arguments are put 

forward to show that current approaches to development 

and growth will likely lead to dire consequences. 

Paehlke (1989) builds on the historical 

achievement of environmentalists and suggests that 

their actions can be translated into a new political 

ideology called "Environmentalism". He argues that 

environmentallsm i8 not on the right ta left political 

spectrum, but appear8 on a different axjs and i8 based 

on a set of values that could appeal ta people almost 

anywhere along i t. These -'lalues are: 

1. An appreciatLm of aIl life forms and a viefll 

that the complexities of the ecological flleb of 

l:'fe are politically salient. 

r, A sense of humility regarding the human species .... 

{ 
in relation ta other species and to the globa: 

. 
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ecosystem. 

3. A concern with the quality of human lite and 

health, including an emphasis on the importance of 

preventive Medicine, diet, and exercise ta the 

maintenance and enhancement of human health. 

4. A global rather than a nationalist or 

isolationist view. 

5. Some preference for political and/or population 

decentralization. 

6. An extended time horizon - a concern about the 

long-term future of the world and its Ilfe. 

7. A sense of urgency regardlng the survlval of 

life on earth, bath long-term and short-terme 

8. A belief that human societies ought to be 

reestablished on a more sustalnable and physical 

basis. An appreciation that many aspects of our 

!, 

'~ 
-: 

present way of life are fundamentally transitory. 
( 

~ 
~ 9. A revulsion toward waste in the face of human 
, 
l' 

? 
! 

need (in more extreme forms, thi3 may appear as 
!i 
" 
~, 
t, 

asceticism) . 
~, 
~ 10. A love of simplicity, although thlS does not 
1-
l, , include rejectlon of technology or "modernity." 
h-
~ 

t 
11. An aesthetic appreclation for season, setting, 

~ 

f climate, and natural materlals. 

~ 
l' 12. A measurement of esteem, including sel:-~steem 
t' 
f <,"'.-, and social merit, ln terms of Buch non-materlal 
~ 

ï .. 
tl 
1. 

1 
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values as skills, artistry, effort, and integrity. 

13. An attraction to autonomy and self-management 

in human endeavors and, generally, an inclination 

to more democratic and participatory political 

processes and administrative structures. (p.145) 

AlI these authors have contributed to the 

emergence of a new paradigm that Milbrath (1989) called 

the "New Environmental Paradigm". Its characteristics 

can be grouped under three main categories, and are 

summarized in Table 1. 



l Table 1 

Cbaracteristics of the New Environmental ParaJjgm 

Categories 

1-
Envlr,:'nment.~ü 
Harmony 

1 2- Ruman 
B81ngs" 
Fulfillment 

, 3- Producti\:m 
Sustainabili"Cy 

Characteristics 

- concern :01' ether speCles 
- 11armony ~"lth natt.u'~"::, cy,:;le:::' 

eynergy wlth b10losical pr0~eeeet 1- recOgnItIon of phyaical and 
bi0losical lim1ta 
- extended t1ffie hori=ene 
- aesth-:;tl':::.3 

1

- conoern and r-:;spect for other 
human beings, including future 
gen~l' 9. t 1,:-11:::' 
- ,~c-mmunity and people or:-::-;ltat.h,11 
- slmple waY3 of living 
- appr8ciatlon of people bsaed en 

Ihuman ,~riterl=. (love, cre3."':l"lit::,-. 
"" ....... ) l'-tl·.=.r 1':\18n 'nate"l-' 

! :L'~'~ :.~;'i:::t.·.:\I1·.~ "'(~!~l'.e.' l " ..... ::.,':.1. 1 \- .... 1 ... _ • ,_ _ _, *-' _, ,_ '_1...... L.. ,_, '_1,. _ Lt ...... 

i- inf~rmal eoonami~s 1- decentr3.2.I:::eC! eCOnOIl1l~ ::11';: 3\::;<: :éi: 
13t l'l.lctlll~e 
'- participatory, hlShly democratic 
polltlcal structu1'~ 
- faIr and equitable acceS2 t0 

Iteols of development 
, - educat~on and opportunitleS tha~ 
lead to f1'e~dom, awar~neS2 anJ 
emp\YJle1'ment 

- use of local 1'enewab:~ re30ur~es 
- conservation of 1'esource3 
- use of apprO?rlate, human-31~e 
t.echnùlùglt~s 

1- thermoôynamically-amart. 

i~~~~~~~!~~~~~stema and 30cl~t.al 

6 

Within the agricultural mIlIeu, th:3 n~w parad~gm 

al te1'nati ve, ':arrner--''::1' :'ven ftlay of f3.rnnng ( :Ia t10nal 

Research Council, 1.389) . 

"sustainacle :::.g1':'::').2. ~ur,,:: " :=tnd nlll 



7 

most appropriately: 

Ecologically sustainable agriculture (ESA) i3 both 

a philosophy and a s~stem of farming. It is based 

on a set of values ~nd vlsions that reflect an 

awarenesa of bath ecologtcal and social realitias 

and a level of empowerment that is sufflcient tu 

generate responslble action. Efforts to ensure 

short-term viability are tested against lùng-tarm 

environmental sustainability, and attention to the 

uniqueness of every operation is consid~red in 

relation to ecologica2. and humanistic imperatives, 

with an awareness of local and global 

implicati·.Jns. It emphasizes benign designs and 

{ . management procedures that work with natural 

processes and cycles to conserve aIl resources 

(including beneficial soil organisms and natural 

pest controls) and minimize waste and 

environmental damage, preven~ problems and promote 

agroecosystem resilience, self-regulation, 

evolution, and sustained production for the 

nourishment and optimal development of aIl 

(including rural communities both here and 

abroad) . Special attention is paid to the 

relationships between sail conditions, food 

quality and livestock health; and steps are taken 

( 
to care for livestock in the most humane way 

. 



1 possible. In practice such systems have tended ta 

avoid the use of synthetically compounded 

fertili=ers, pesticides, growth regulators, and 

livestock feed additives. and in8~ead rely upon 

crop rO~dtions, crop residues, animal manures. 

off-farm organic wastes. mechanical cultivation. 

and mineral-bearing rocks to maintain soil 

fertility and productivity, and on na t.ura) . 

cultural and biological control.::; to manage 

insects, weeds and other pesta. The potential of 

this approach, however, goes far beyond its 

present expression, which has largely been limit0d 

ta the substitution of environmentally benign 

products and practices. As this new vision of 

what lS ecologically responsible becomes 

established, slgnificant development can 

expected in the science and art of agroecosystem 

design and management. (p. 216-7) 

Ecolog1cally sustainable agriculture has two 

fundamental character~stics. First It la an appr0a~h 

that views agriculture as a system, comprising three 

interrelated support systems: 

1- An environmental support system that supplies sorne 

of the resources and materials the productIon and 

social support system. 
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2- A social support system in which humans are free, 

aware and empowered, and ~elationships are benign; and 

that is a source of materials and labour for, and a 

sink of neeàs for the output~ 

support system. 

c 
.~ , the production 

3- A production support system that transforms locally-

available renewable resources and materials from the 

two other support systems into outputs that fulfill the 

needs of the social support system, and into by-

products that the environmental support sytem can 

easily recycle. 

Such a sustainable agricultural system is illustrated 

in Fig.l. 

Figure 1. Sustainable agricultural system (adapted from 

Hill, 1980, 1985, 1991). 

Social support system 
~ (free, aware, empowered; 

demand based on needs; 
benign relationships) 

Production support ~<----------------------~~ Environme~tal 
system support system 

(outputs based (supply and 
on human fulfillment, recycle) 
conservation of resources, 
and environmental harmony) 
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The second fundamental characteriatic 

sustainable systems is that they are resilient, self-

regulating, and evolutionary. Aa auch, they are 

process-dependent systems. For instance. they lre 

designed ta rely on biological proceSDes ta malntain 

sail health, fertility and productivity, to \~cntrol 

pesta and weeds, and ta produce food. Natural 

processes are also involved to transform energy. anJ 

recycle nutrients and water. 

It is these two fundamental char':1ctt3t' 13t.ics 

(interrelating support systems and processes-

dependency) that are at the roots of the sustai0ability 

of the food system. The reason for this is that 

natural and biological processes, and the connectlon 

between the support systems (for instance between 

production outputs and humans real food needs - a3 

opposed to manipulated wants), have built-in limlts 

(Hill, 1980) that provide checks on unllmitad gr0wth. 

resource depIe~ion. and environmental lntoxication. 

The problem is haw do large n~mbers 0~ peGP~~ 

acquire the quali ties (frae. ,5o"dare, empowered) t:1a t. 

would make them responsive ta, and responsibla f:r, ~he 

environmental and social well-be:ng of the Jverall 

system, and haw do they achieve leveis of knowledge and 

competence sufficient ta work with naturaI pr0cesse~. - The anstller might be as aimple as i-:..::: ::nplir:::t:': :.:3 f-:,c 
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( research and extension are deep: give them the 

opportunity to be involved in, and committed to, the 

transformation of their world. 

Thesis organizatioo 

This research project is guided by the values and 

characteristics of the new environmental paradigm. It 

is an attempt to be consistent with it, and to enhance 

the implementation of a sustainable agriculture in 

Quebec. 

The thesis is divided into 5 sections: 

1. Chapter 1 ls the 11terature review; it ls divided in 

two parts. In the first, lt will be argued that the 

way most knowledge in agriculture and agricultural 

extension has been generated and transfered is 

incompatible with sustainable agriculture. 

2. In the second part of Chapter 1, an alternative 

participatory approach is suggested as more 

appropriate. Reasons for the compatibility of this 

approach with the development of sustainable 

agriculture are given. 

3. In Chapter 2, the way in which this action research 

project. which involved both a university research team 

and a group of farmers, was designed, is e:o:plained. The 

research methods for data collection and analysis are 

presented, and the question of the validity of the 

results is addressed. 

{ 
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4. Through the use of participatory extension 

strategies the project was implemented. and its 

evolution over a 17-month period 15 recorded in Chapter 

3. 

5. In Chapter 4, this evolution is interpreted and its 

implications for extension are discussed. 

-
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CHAPTER 1: LITERATURE REVIEW 

Part 1 : Current Agricultural Knowledge System: 

Inadequacy For Sustainable Agriculture 

In the current research and extension structure, 

most agricultural innovations are developed on a 

research station, passed ta an extension department 

that transfers them down to farmers. This information 

flow, illustrated in Fig. 2, also represents the 

current agricultural knowledge system (AKS) (Blum, 

1991; Roling, 1985). 

~F~iAgu~r~e ____ 2~. Current agricultural knowledge system 

(adapted from Roling, 1985) 

Farming community 

Research ----'>~ Extension -----~_ 

The system i8 divided into three stages: a) knowledge 

generat~on, b) knowledge transfer and c) knowleàge use. 

It will be argued here that this system is ~n~ompatible 

with sustainable agriculture. 

Research " j 
4 

1 

l 
Most agricultural research is conducted according 

( tù the positi~,ist or quanï:itat~ve resear,:h paradigm. 



out there that con be, t.al:en apart :?.nd E:tudH-.j: b \ ~ h .. ~~ 

reali t~r is consistent Bcroes time and space; cl 

observatlons can be made that :ndepen.j';m~ . 

neutra1, te the theories and hypotheses thal they wlll 

conf:rm or l'efut>E; d) observat lom:. can be madE- t.hat éll"t' 

value-free. and consequently, research filldings are 

objective statements ai what is going on in reality, 

and do not represent the values of the researcher: and 

e) there is linear causality; everything i8 cause and 

effect (Lincoln & Guba, 1985). 

Critics of positivism argue persuasively that none 

of these assumptions carry much weight when placed 

under scrut1ny (Reasen & Rowan, 1981; Bogdan & Biklen, 

1982; Lincoln & Guba, 1985; Dalhberg, 1986). Reality 

ls context dependent and has meaning on117 with!n that. 

context. Reality 1a more than the sum of its parts. 

Data are not separable from theory be~aUSE theory 

dictates what is data. Also, it is absurd to suggest 

that observations and findings can be value-frae, since 

the research will lnevitably reflect the goals and 

bel iefs of the persan or group undertaking the 

investigation. For instance, if a scientist"s goal i8 

to improve farming practices, the reaearch will be 

biased towards his own definition of improvement 

(Sriskandarajah et al., 1989). 
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Thus, positivism is an extreme1y use:ul paradigm 

of inquiry to discover 1inear relationshi~s, and most 

probable and generalizab1e causes of effects. It turns 

into a very poor approach to improve a system whose 

behaviour is determined by complex, and unique 

interactions of aIl the elements of that system CMacRae 

et al., 1989). Such is the case for sustainable 

agricultural systems. Also, sustainable systems rely 

on natural processes (nutrient, water and organic 

matter cycling and recycling, balanced insect 

populations etc.), which vary from one location (a 

reg10n, a farm, or a field) to the next (Patriquin et 

al., 1986, 1989; A1tieri, 1987; Lampkin, 1990; Madden, 

1990) . This ecosystem d ·.versi ty should be reflected in 

the practices used and management strategies employed, 

if the integrity of each agro-ecosystem is to be 

maintained. Generalizable technologies and innovations 

are replaced. to a large extent, by knowledge of, and 

harmony with, the specifie context in which each farm 

finds itself. 

MacRae (1991) suggests sorne appropriate actions 

that political parties, agribusiness and research 

institutions should take to enhance the development of 

sustainable agriculture. For the research 

institutions, his suggestions include (among others): 

a) to perform new paradigm research and b) to use an 



1 agroecological agenda. His thesis 18 exhaustiv~. 

arrive at his recorrunendations, he uses Hill's (19SE" 

1991) Efficlency-Substitution-Redesign framework. Th~ 

framework ls useful to understand the evolutionary 

process of the transition from conventional t-:, 

sustainable agriculture, and ta evaluate and SE-::"ect 

strategies for its implementation. MacRae et al. 

(1990) wrote: "Ideally, efficiency and substit.ution 

strategies should be selected for their ability ta 

contribute towards a smooth evolution to the redesign 

stagE." (p.78) 

A second aspect of research that is incompatible 

with sustainable agriculture, is that agricultural 

innovations and knowledge are produced by too few 

people, at too few places. Since innovations are 

necessarlly expressions of the whole context in which 

they were developed. they will be relevant only ta 

farmers with resources, goals, and farm frames similar 

to those of the research station. Numerous examples 

from the literature on third world development examine 

or document the gap separating the research ~.tation and 

the farm (Chambers, 1983; Chambers & Ghildhyal 1985; 

Dahlberg, 1986; Chambers & Jiggins, 1986; Chambers et 

al., 1989; Francis & Atta-Krah, 1989; Sumberg & Okali, 

1988; Ashby, 1986). Ashby (1982) gives a fascinating 

- account of how the farm ecological make-up and resource 



17 

~0mp5tibility with ~he technology, lead te its adoption 

or rej ection. She wri tes " Farmers' adoption behavior 

appears more or less innovative dLpending on the 

suitability of the technology for different types of 

farm and has an eCGlogical bacis". tp.234) 

The implementation on-farm of centrally-developed 

innovations forces the farms to change and adapt te 

these innovations (Leonard-Barton, 1988) . The farms 

will thereby start to resemble the model for which the 

innovations were conceived, with its built-in 

objectives, biaises and consequences. 

The problem is that research in agriculture has 

1 
"' 

tradi tionnally overemphasized production and 

efficiency, and neglected the social and environmental 

side of agriculture (Allen, 1990). Heffernan (1986) 

divided agricultural research into: a) research that 

reduces the need for labor (e.g., mechanization, 

automation, etc.), and b) research that increases 

output by non-human inputs. In both cases, the result 

is a pressure ta decrease the number of people involved 

in farming, and to increase the amount of capital 

needed to farm. Socially, this is a recipe for 

disast.er. Since farming could not provide a decent 

living, people moved out of rural areas, depriving it 

of its most important resouree. Also, the reguired 

capital was provided by the ur'Dan centers who 
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consequently gained increasing control over 

agr icul tural product iOl!. 

Agricultural research institutions have failed ta 

address the social and political implications of their 

actions. Altieri (1989) recogni=ed this major flaw 

when arguing for a new research and developmental 

paradigm: "Agroecology should deal Wl. th technological 

issues in such a way that these asswne their 

corresponding roles wi~hin a politlcal agenda that 

incorporates social and economic factions in its 

development strategy" p.38. 

Powerful but skewed technologies also permltted 

the design of farm systems that proved extremely 

damaging ta the environment. Soil erosion and 

compact ion , pollution, destruction of habitats and 

losses of species, and pest outbreaks (National 

Research Council, 1989; Gips, 1987; Hill, 1980, 1991), 

were sorne of the results of linear farro systems that 

were designed for production only, and that mie non

renewable energy sources, heavy machinery, few crop and 

animal species, chemicals to control pests and weeds, 

and inorganic ferti.l i~ers to feed plants. 

Conventional farming that evolveà through 

scientific research, succeeded mainly in producing 

cheap and large amounts of food and fiber. However, 

the list of negati ve effects i6 getting qu: te long 
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Negatlve effe;t.s CI; co.m:entjooal ;arming practl.ces 

( ada;.ted froIT. Hill, 
Milbroth. 1989 ) 

1981 ~ Hodges & Scofield, 1983: 

, , 
i . . 
1 - t',c'll -::-!'Clt,lon ane: 

degl'acla t ':"OfJ 

! - l ncl'~ e,~ 11"11:.1: P'? ::~t , 
\:il8'?8.S-?.. an':l st reSE 
problems in crops and 
livestoclŒ 
- de:::tru·::-ti(:!l: ·:·f 
predators and other 
natural pest contr01e 
- maSSIve expenditures 
on non renewable 
resources 

Environmenta2. guaI i t.y: 

- ree.':)lu-'c'e-b5 se 
uncertainty 

biodiversltY/ genetic 
e1'c)8ion 
- dlminishing wildlife 
habitats 
- climat 1e 
uncertainties 
- pc'llutlon of air, 
water, sail. landscapes 
Ce.g .. nltrate8 in 
drinl:ing water) 

social systems 
1 
1 RUréd c~..::·mmuni ~~r: 
i 
1 

1- deCr~-5-::'lng number~ üf 

1 
sm5.l1 fami::.y farm~ 
- ruret2. c·)mmuni tr 
stagnatlon and decline 
- rural unemployment 
- increasing rift between 
rural and urban dwellers 
- farmers' hopelessness and 
helplessne5E'. 
- deval u5.tion of popular, 
oontextual, indigenùus 
J.:nowledge 
- cultural erosion 
- regional and global 
ln~gui ties 

Economies: 

- c:entrali:;e, t ion of 
resource~. and markets. 
1. e .. 5.gl'ibusinO:-8s t.a}:ing 
0ontl'ol 
- debi11tating financial 
debt 
- increasing dependence on 
subsidies and high levels 
C'f reS0urce input.s 
- vulnerabil i ty t.o changes 
in wo1'ld markets and 
natural events 

Health and nutrition: 

- food quali ty concerne 
- exposure ta taxie 
chemicals or residues 
- POOl' diets 
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Changes in the research structure and methods of 

inquiry are necessary. As long as research in 

agriculture remains centrallzed geographically and 

politically, and as long as it is conducted almost 

solely according to a 

incompatible witl,. 

restr~ctive paradlgID, it will be 

sustainable agrlculture. More 

participatory, broad-based, and open-mir.ded approaches 

are required. 

Extension 

The next step in the model (Fig. 2) 15 to move 

innovations to the exten~ion facilities, which then 

transfers them ta the farming community. 

Extension is dominated by the adoption-diffuslon 

mode 1 of extension (Rogers, 1983; Thomsen, 1985) . 

According to this model, farmers can De categori=ed 

into five groups: a) innovators, b) early adopters, c) 

late adopters, d) laggards, and e) non-adopters. They 

go through five stages in the adoption proceS5: a) 

awareness, b) interest, c) evaluation, d) trial, and e) 

adoption (or non-adoption). 

Despite its widespread acceptance and explanatory 

power, it has recently come under criticism (Duff et 

al., 1990; Nitsch, 1979). First, it gives a headstart 

to the farmers who are already ahead, which is unjust 

at best. Also, it has a pro-innovation bias, making 

the adoption the Il good" behavior and the ear ly adopters 
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the .. good" guys. l t the ,'efore discriminates against 

farmers r",ho reject the innovations because their farm 

structure does not fit the right model (Bennett, 1986). 

Research in extension has been concerned wi th 

that affect, explain, 

techniques by farmers. 

and identifying the factors 

predict adoption of new 

suffers doubly from the characteristics of 

It 

the 

quanti tati ve paradigm. First, the researcher carries 

his/her concf)ption of reali ty ta determine what is 

important fr~m the out set and goes on ta measure i t 

with as mucn control as possible. And second, the 

knowledge that i t generates will be used, at best, ta 

suggest policies and approaches to influence the 

behaviour of the very people i t studied. Change is 

therefore seen as something that cames from without, 

rather than as adynamie, contextual, and mutually 

shaping process between man and his world. 

Paradoxically then, research on behaviour change has 

prevented change, by replacing this internaI process by 

external incentives, thereby perpetuating a model of 

outsider control, and insider helplessness (Bennett, 

1986) 

Erwin and Erwin (1982), for example, divided the 

adoption of 

stages: a) 

soil conservat~on practices 

perception of an erosion 

into three 

problem, b) 

decision ta use soil conservation practices, and c) 



soil conservation effort. Their model points out that 

the adoption of an innovation is a difficult concept te 

maesure because it takes place over time. They also 

suggest that four categories (personal, institutianal, 

physical, economical) of factors might influence one or 

more of the three stages of the decision-making 

process. Their research was very weIl done 

statistically speaking, and most of the factors 

correlated positively with the dependent variables, 

even though relatively few were significant at the 0.10 

level. Their conclusions, however, are aimed at policy 

makers, and nothing in the knowledge they produce ~s 

~~. ) - .' 

very useful to guide the actions of farmers or 

extension workers in the field. 

Hefferman and Green (1986) tried to correlate farm 

size with soil erosion. They found that soil loss 

potential was the key independent variable that 

predicted sail erosion on a farm. But, because land 

with low soil 1055 potential is better land to s'tar't 

with, it is owned by large-scale farmers, and 

consequently, farm si=e correlates negatively with sOll 

erosion. The authors stated in their concluslon: .. 

Soil erosion, then, is a problem of small-farm 

agriculture, not capital-intensive agr ieul ture" (p. 39) . 

They go on ta propose legislation te be applied to the 

small scale farmers to counterbalance this detrimental 
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Nowa~: (1987) attempted t.o see whet.her 

informational or economical factors were more important 

in predicting the adoption of sail conservation 

practices. He found, among other things, that " larger 

operations also had lower quality land, ... This is 

contrary to the findings of Hefferman and Green (1986)" 

(p.214). Nowak finally concluded that bath economics 

and diffusion factors are important predictors. Also, 

he remarked that research in the area of adoption of 

soil conservation practices suffers from unreliable 

measurements and inability to differentiate between 

contexts. This is summarized by Duff et, al. (1990) in 

( 
a cri tical li t.erature review: "Diffusion-based models 

have been critjcized prlmarily for their lack of 

comprehensiveness in conceptual approach and 

inconsistency in research design" (p.20). They also 

identified four "key elements or steps in the decl.,sion-

making p!·o~ess ... " that are prereguesi tes t.o adopting 

... a practice, group of practices, or a particular 

perspective or philosophy" (p. 46) . 

They are: a) an awareness of both the problem and the 

existence of a potential solution, b) a need to see the 

problem solved, c) a commitment to find the solution, 

and d) a capacity to implement the solution. 

The problem is that it 18 unlikely that any 

-



research on ~he fac~ors affecting farmer"s behaviour 

will ever help farrners and their advisor~ meet thes0 

four prereguesites. 

In pract iee, ext.ension" s ra le has been t.c- tran::-fE'l' 

sClentifically-based knowledge ta the farming 

community, via the farmers who were most lü:~::'y t.o 

adopt first. and rapidly. Technology transfer involve::-

linkages between research, extension, and producers, 

within an infrastructure comprising universities. 

agribusinesses, governments, and farrn organi~ations 

(Webster, 1986). 

Extension agents have tradl tionally been 

considered agricultural experts (Nit.sch, 1985; 

Marchand, 1989), with a mission ta enlighten the 

farming population about the most profitable management 

practices. These experts play an educational l'ole to 

upgrade the technical competence of thelr clients. 

through the dissemination of relevant information. 

There is sorne serious incompatibility between thjs 

transfer of information paradigm, and sustainable 

agriculture. 

First, extension agents are the vehicle by whiah 

the dominant farm models (through the innovations) 

invade the farming community (White, 1978). Extension, 

then, i5 open ta the sarne criticisms as research, that 

of having a mu ch too narrow view of agriculture, and 
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a~~ect.s. Recently, environmental oonoerns have 

triggered an intereet in farming praetices that can 

~onBerve resourees, and minimi=e negative environmental 

impacts. whlle maintaining ~rields, and l'edue ing costs. 

Sorne examples of this include ridge tilling in cash 

cropE, . and In tegr a ted Pest Management (IPM) in 

vegetablee-. and fruits. Even though it appears 

nonsensical ta criticize practice~ that are 

environmentally more benign, and that reduee cost of 

production, the source of the problem - the design of 

the system - remains the same. The farm does not 

integrate harmoniously in i ts environment. Also, when 

enough farmers will have adopted these practices, it 

will drive priees down, and farmers out. 

It could be argued that the farmers were the ones 

that demanded the efficiency model. and that extension 

and research only responded. Nitsch (1979, 1984), 

however, shows evidence. based on his own Experience 

and empirlcal research, that most Swedish farmers see 

farming as stewarship and a way of l ife, and make 

dec 18ion8 according to a rationali ty that is qui te 

different from what is normally assumed by advisory 

service persanel. Because it is unlikely that this is 

unique to Sweden, dividing farmers according to their 

1 approach te farrning might put sorne of the so-called 

" 
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laggards and non-adopters into a shining new position. 

Secondly, if education should lead te.' freedom, 

empowerment and awareness (Fre ire, 1970), then the 

transfer of knowledge paradigm is a d.lsmal failure as 

an educational approach. Agricul tural extension has 

confused development and adoption of innovatl.ons. l t 

is unlikely that knowledge about a product, or a 

technology and its use, will stimulate the 

developmental process necessary to attain freedom, 

empowerment and awareness. In fact, the transfer of 

lü"owledge approach is more l ikely to lead to 

helplessness and dependency. 

A paralle l can certainly be drawn between 

extension and education. Referring to the latter, 

Torbert (1981) wrote: "The reason why neither current 

practice nor current research helps us to identify and 

move towards good educational practice is that both are 

based on a model of reali ty that emphasizes unilateral 

control for gaining information from, or havlng effects 

on, others." (p" 142) 

The design and implementation of sustainable farm 

systems will not be the work of experts. and the 

results of a transfer of knowledge. Rather, it will be 

the creation of countless people who have acqu':'red the 

ability to think critically, and act responsibly, and 

who do not doubt the importance of the role they have 



27 

to play ln shap~ng the future. Extension activi ties 

and approaches must be such as to encourage 

responsibil i ty, participation and development. 

Summarv and Conclus ion 

I:1 this section. reasons for the incompatibili ty 

between the cu!'rent model of research and ext.ension, 

and sustainable agriculture, were gi ven. 

l t was argued that the positivist paradigm that is 

used in most agr icul tural research. reduces complex 

phenomena to a re lative ly small number of measurable 

variables. It also generates innovations and 

technologies that are context-bound and skewed towards 

( ) 
produc tian. Therefore, positivism ignores the 

unigueness and the complexities of each agro-ecosystem 

that must be globally accounted for if it is to be 

sustainable _ 

Also, the transfer of knowledge paradigm 

associated wi th current extension reflects an obsession 

with the adoption of innovations. Research in 

extension is concerned with the factors affecting the 

adoption of innovations. In practice. the technology-

focus. whether it emphasi:::es production efficiency or 

resource conservation, is much too narrow to develop 

agricul ture as a system. Furthermore, the transfer of 

knowledge approach is an inadequate educational method 

that fails te enhance hum an developmental processes and 
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that, in fact, like ly Ieads to dependency and 

helplessness. 

For these reasons, the current structure of the 

agricul tural knowledge system i5 campa t ible nL:i ther 

with the system- , nor the processes-based 

characteristics of sustainable agriculture. A more 

appropriate approach is suggested in the ne}:t section. 

_. 
~) 
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Part 2: An Alternatiye Madel for the Agricultural 

Knowledge System 

From the previous discussion it is evident that 

sustainable agriculture requires different approaches 

to research and extension. 

Clues as to what the alternative model(s) should 

look like are provided by various groups who are 

presently involved in developing sustainable 

agriculture. For instance, the "Practical Farmers of 

Iowa" ~ and the "50uthwest Wisconsin Farmers Research 

Networl~"2 have undertaken their own research and 

developed their own innovations. The latter group 

wrote (June 1988): "The Network has been spawned from a 

grassroots initiative and is growing across the state 

in the same manner. While staff can usefully advise 

and inform Network members about research and policy 

options, the leadership development of farmers 

themselves is important to the long-term effectiveness 

of the project." (p.8). 

Closer ta home, another group warrants attention. 

Resource Efficient Agricultural Production (REAP)3 

is a Quebec-based organisation with, at its core, an 

~ Practical farmers of Iowa; cio Rick Exner, Agronomy Hall, 
Rm 2104; Iowa State University, Ames, IA 50011 

2 Wisconsin Rural Development Center; 1406 Highway 18-151 
East; Mount Horeb, WI 53572. 

3 REAP, P.O. Box 125, Ste-Anne de Bellevue, Quebec H9X lCO. 
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1 agricultural scientist, working in collaboration wlth a 

dozen farmers. They have accomplished an astonishing 

amount of research, on-farm, regularly publlshed in 

their quaterly newsletters (Sus~ainable Farming). 

The striking similarity between these three 

examples, is that the farmers are central to both 

research and extension. It is not done for them or on 

them, but with them and by them. Considering the 

systemic nature of sustainable agrlculture, it is not 

surprising that its development would have to take 

place on farm, with farmers, in a collaborative manner. 

Sa far, the effort has largely been to adopt scientific 

methods to produce statistically valid data using farm 

seale experimental design and maehinery (Rzewnicki et 

al., 1988; REAP, 1989). A good example of this 18 the 

side-by-side strip design made popular by the Rodale 

Research Institute (1990, 1991). 

The real potential of this approach, however, goes 

far beyond produeing scientific r~sults, as the 

literature on participatory research demonstrates. 

Participatory research 

Participatory research i6 an approach t.hat 

involves, i.n the research process, those persons whc 

are to bene fit from, or be affected by, the research 

findi.ngs (Hall, 1981). It has taken momentum in thlrà 

world development efforts, and was trlggered by the 
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failure of conventional research and extension to solve 

the current development and food crisis (Chambers & 

Jiggins, 1986; Jiggins, 1989). This momentum was 

enhanced by the realization that local people possess a 

wealth of knowledge about their environment and an 

extraordinary ability ta innovate in a dynamic and 

self-directed fashiùn (Richards, 1985, 1986; Altieri, 

1983; Edwards, 1989). This last point is crucial: 

there is nat only people's knowledge, but also people's 

process ta generate knowledge. The recognition thôt 

indigenous people are veteran experimenters and that 

their "science" has often generated ecologically and 

f~nancially sound innovations (Richards, 1985; 

Colorado, 1989), was a powerful enough argument to 

convince same "developers" to work collaboratively with 

local people, and to elaborate new models of 

developIDent (Molnar, 1988). 

The parallels between sustainable agriculture and 

third world develapment are too obvious ta be ignoreà: 

a) divers~ty of settings, and b) incompatibility with 

the conventional model of research and extension 

(ILEIA. 1989). It is a small step to take, to assume 

that the approach that shows great potential to work 

for one, might also be tried for the other. Patriguin 

(1989) wrate: ....... Participatory ..... research models 

:f ) arising out of th~rd world research for Resource Poor , 



32 

Farmers offer a f(lay out of this dilemma, and are highly 

desirable from an ecological perspective because they 

deal explicitly with the problem of regional variation" 

(p.4). His model is shawn in Fig. 3. 

Figure 3. Participatory research model (adapted from 

Patriquin, 1989). 

Gov' t agency 
Research institution IL 

Other groups ~( 
Other farmers 

I~ 

Group takes 

-
Group 
of 

Farmers 

-
control 

... On-far , trial 

1'" 

of the 

m 
s 

research process; minimizes 
formal reguirements; enhé\nces 
group dynamics. 

In Patriquin's model, the outside agent (scientist 

or extensionist) becomes a facilitator of the group's 

research process. The challenge for the agent is to 

truly encourage farmers te take the initiative and to 

trust their kno\l;ledge and self-interest as an adequate 

guide for the research process. The concept of 

learning from farmers (Ashby, 1986; Chambers & Jiggins, 

1986; Chambers et al., 1989), requires much from a 

university-trained expert, and yet this is the basis of 

the techniques that can serve to enhance farmers' 

participation in technology development (ILEIA, 1989). 

Hoare and Crouch (1988), for example, propose a 

methodology, centered around farmers-extensionists 

meetings. The methodology was designed to enhanee 
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farmers' participation in project planning and 

implementation. It consists of: a) a first meeting 

with the concerned community to identify the main 

problems, b) a second meeting to select a series of 

possible solutions, c) a third meeting to identify the 

most financially-sound solutions, and d) the 

measurement of present resource use by different groups 

of farmers. Conway (1985), has developed a method for 

the analysis of agroecosystems. It consists of a series 

of workshops in which participants define their 

development objectives, analyse the systems in which 

they evolve, identify problems and solutions, implement 

the solutions and monitor the results. A focus group 

f , session format (Folch-Lyon & Trost, 1981) has also 

proven to be a powerful tool for in-depth information 

generation. 

Baker et al. (1988), used field meetings at which 

scientists, extensionists and farmers meet to discuss 

on-going on-farm experiments. They showed that the 

meetings increased farmers' motivation to manage on-

farm trials, and lead to greater effectiveness of the 

technologies being tried. 

Kean (1988) also favored discussion as the means 

to collect farmers' feedback and input lnto the 

research agenda. He starts with surveys as the means 

of gathering background data. and later selects 



34 

appropriate technologies to extend ta farmers. Because 

this resulted in poor farmer participation, he expanded 

his strategy to include a problem identification 

discussion with the targeted group of farmera. This 

early direct involvement lead to a much more accurate 

diagnosis of the farm situation, but a1so to the 

identification of key testable questions, and to an 

increased farmer commitment to the research. 

AlI these approaches are based on respect for the 

participants' knowledge and ski11s, and are consistent 

in grounding the reflections and the analyses in the 

participants' current environment and ln gearing their 

learning tùwards eventual action. Also, in all cases, 

it was reported that farmer-scientist cooperation lead 

to at least one, and often to al1, of the following 

outcomes: it improved understanding between the two 

groups (Norman et al., 1988), generated commitment, 

motivation and awareness, stimulated enormous 

creativity, and yielded farming practices with an 

important quality: immediate adoptability (Chambers & 

Ghildyal, 1985). Furthermore, the process of 

generating self-directed knowledge also brings 

empowerment and has been a way to confront and 

positively affect strong and oppresSlve power 

structures in North America (Gaventa, 1988). 

~) 
These outcomes resemble the prerequesltes to 
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( change identified by Duff et al. (see p. 23 of the 

present document). They could also be considered 

prerequesites to the development of sustainable 

agriculture. They are contrast.ed in Table 3 with what 

Hill (1991) suggests are the main factors that limit 

the adoption of sustainable practices. 

Table 3 

~rast betwepn the outcomes of participatory researrh 

ùnd Hlll's (1991) limiting factors for sustainability 

~Adapted from: Baker et al., 1988; Chambers, 1983: 

Chambers & Ghildyal, 1985; Chambers & Jiggins, 1986; 

Chambers et al" 1989; Hill, 1991; Jiggins, 1989; Kean, 

1988; Norman et al., 1988) 

( Outcomes of participatory Hill's limiting factors: 
research: 

Site-specifie information Information 

Competence with new Skills; time .s.nd si te-
farming practices specific, and for the 
developed on site: design of benign systems 
ability to conduct own 
reseal'ch 

Cooperation between Institutional support and 
farmers and scientists removal of barriers; use 

of multifaceted 
approaches and removal of 
oppressive and unjust 
institutions and 
procedures 

Commitment, motivation Vision 
and creativity 

Awareness Awarene:=.s 

Empowerment Empowerment 

Values 
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As a research approach, a participatory structure 

can involve man y more people, in many more places, than 

the conventional approach. This increased diversity 

has a two-fold advantage from an ecologically 

sustainable agriculture point of view. First, it ean 

aecomodate more diverse, numerous, and ......... Sl ... ua,,10n-

specifie objectives and biases, and, therefore, it can 

generate much different knowledge and innovations that 

respect the integrity of each particular agro-

ecosystem. Of course, this is not a guarantee that 

short-term profit will not be the main driving motive 

behind t.he innovations, but it is more likely that 

different groups, immersed and tied to a specifie 

environment and community, will realize the necessity 

of maintaining the health of both and act on that 

realization. 

Second, it is also more likeIy, as the number of 

sources of knawledge increase, that different ways of 

inguiry and of discovery wll1 be used. Sorne of these 

paradigms, grounded in the reality of the farms, will 

be more holistic, serving ta create the processes and 

systems-based knowledge necessary for the design of 

sustainable farm systems. 

As an extension approach, the participatory model 

can help define extension strategies that are truly 

educational, by recognizing eurrent individual 



37 

experience and situation, and by seeing learning as the 

process of transforming that experience and situation. 

In this case, knowledge is sought, generated, and used 

to fuel the process of transformation. 

In the participatory model, then, the boundaries 

that define agricultural research, extension, and 

practice are blurred. Each group, and each 

participant, is involved at aIl stages. Thjs is 

necessary to design Site-specifie management practices, 

but also to gain a sense of responsibility over the 

effects that these practices have on the local and 

global communities and environment, and to have the 

ability (freedom, awareness, empowerment, competence) 

to respond. Consequently, the participatory model is 

the precondition for, and paradoxically it 1s also the 

result of, the implementation of ecologically 

sustainable agriculture. 

Summary and conclusion 

Ecologically sustainable agriculture has begun its 

development in a grassroot fashion. Its viability as 

an alternative way of farming has attracted the 

interest of farmers, extension workers, and 

researchers, who have pursued their work on-farm, in a 

collaborative fashion. 

l'his participatory approach to research has 

'fI 
... 

produced an explosion of new knowledge, but more 
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importantly, the process has generated empowerment, 

awareness, creativity, and commitment in the 

participants. 

consistent and 

These outcomes are necessary for 

responsible environmental and so~ial 

actions. For these reasons, the participatory approach 

might provide a structure in which the new 

environmental paradigm can flourish. 
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CHAPTER 2: METHODS 

In the previous discussion the necessity of wo~king 

collaboratively with farmers to develop sustainable 

farming systems was demonstrated. The purpose of this 

collaboration is two-fold: a) to create more 

sustainable farm systems and b) to explain the process 

by which these systems evolve. 

These two goals may be restated as: to improve 

the situations of the farms. and improve the way the 

situation is improved (Bawden, 1990). These goals are 

illustrated in Fig. 4. 

Figure 4. Goals of farmers-researchers collaboration 
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Thus. this is an action-reseaI'ch project in which 

a research team and a group of farmers participated. 

The creation of more sustainable farm systems. 

- goal a, was appreciated mainly by the field 
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participants. For us CI was one of the participants), 

it resulted in sorne new behaviours. reflecting 

heightened levels of awareness and empowerment. These 

changes are discussed in Part 1 of the results section. 

The explanation of the process goal b, is 

presented in Part 2 of ~he results section. This 

explanation is the scientific outcome of this thesis. 

The process was discovered by examining and 

interpreting the data, which consisted of the 

chronological descr~ption of the activities that took 

place on-farm, during the course of the project, 

between January 1990 and May 1991. This description, 

which appears in Chapter 3, is useful for appreclating 

both the context of the project, and the activities 

that were undertaken to create more sustainable farm 

systems. The analysis of this descript10n allowed 

patterns of activities to emerge that ultimately 

outlined the dynamics of the group's process of change. 

Therefore, the r~search methods employed consisted of 

careful observation of an evolving situat~on, followed 

by reflection regarding what was observed. The raw 

data are the activities that took place, and the 

analysis is their interpretation in terms of their 

meanings in a process of change. 

Choiee of a researeh pargdigm 

.ft.) 
""-'" 

For every investigation, it is necessary to cnoGse 
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( appropriate research paradigm (Guba, 1981; Gage, 

1839) . 

For this project, it was necessary to employa 

qualitative research paradigm. According to Lincoln 

and Guba (1985) the five key assumptions of this 

r.·é,!·adigm are: .. a) reali ties are multiple, constructed, 

and holistic; b) knower and known are interactive, 

inseparable; cl only time- and context-bound working 

hypotheses (idiographic statements) are possible; d) 

aIl entities are in a state of mutual simultaneous 

shaping, sa that i t is impossible to dist.inguish causes 

and effects, and e) inquiry i8 value-bound." (p. 37) 

( 
Because this research was concerned with 

human behaviour, there were important ethical aspects 

that guided the choice of approach. These included: 

a) the parti~ipants cannet be studied as abjects 

responding te treatments in an experimental design, and 

b) my own behavieu!' is not a dependant variable 

~nfluenced by sorne independent variables. Rather, it 

i8 a complex reflection of my "background" and my 

current environment, and i8 '?elf-direct.ed te> achieve 

desirable ends. It would be impossible ta explain my 

behaviour in mechanistic terms. Since 1 have no reason 

ta believe that 1 am different in that respect from 

an~rbody else, l chose a method of inquiry th/.,t is 

{ consistent with this way of thinking. 



Validity of the results 

Researchers generaIIy are concerned with the 

externai and internaI validity of their results 

(Lecompte and Goetz, 1982). ExternaIIy valid results 

are generalizable to the broader population from which 

the research sample was drawn. In my case, however, 

the concern was slightly different. l assumed that the 

"truth" is context-bound and therefore ungenerali::::able. 

However, by providing ample detail about the settlngs 

and interpretations, the results may be transferable to 

similar contexts, and be a source of questions relevant 

ta different contexts. As Bogdan and Biklen (1982) 

state: " They therefore concern themselves not with the 

question of whether their findings are generalizable, 

but rather with the question of to which other settings 

and subjects they are generalizable" (p.41). 

GeneraIizability translates into transferability (Guba, 

1981) in this paradigm. 

InternaI validity refers to the degree ta which 

the research findings are distorted by var~ables not 

accounted for in the research design (Borg & Gall, 

1989) . For this inquiry, it is a question of whether 

the description and interpre~ation given actually 

represent and explain what happened or are the fruits 

of my imagination. There are three ways by which l 

guarded against this -chreat. 
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First, a relatively long period of time (17 

months) was spent working with the participating group 

of farmers as an involved participant. This enabled me 

to acquire a good, if not profound, tacit knowledge of 

the setting. It also discouraged me from drawing 

quick, but possibly flawed, conclusions about what l 

experienced. 

Second, l worked as part of a team. Dr. Stuart 

Hill and Prof. Henri Garino provided ideas and 

reference materials. Dr. Hill also provided advice on 

methodology, and suggested a variety of perspectives 

and frameworks to facilitate my understanding of my 

interactions with the farmers. Also, Susan Green, a 

~( ) master's student on the transition to 

sustainable farm systems (G~een, 1991, unpublished 

thesis) with the sarne group of farmers, provided 

constant checks on my observations and interpretations. 

Third, by not harbouring any preconceived ideas as 

ta what l might disc,-J\J'er regarding the process of farm 

development, and by acknowledging my own biases and 

assumptions at the outset of the project, l aimed to 

not impose a particular agenda on the participants. My 

role was that of an extension worker employing a 

participatory approach to work wi th his "clients", and 

guided in his actions by the character1stics of the new 

environmental paradigme Thus, as an explorer 
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discovering a new country as he travels through i t • 

this project' s design and activi ties emerged as we 

progressed. 



i 

( ) 

CHAPTER 3: DATA 

A chronological description of activi ties 

Introduction 

45 

The description that follo~lS CQvers the period from 

January 1990 to tvlay 1991. It comprises and summarizes 

materlals ::rom three journals that l kept during the course 

of the proj ect. These j ournals were: a) a personal journal, 

in which l recorded my comments, ideas, and feelings, b) a 

journal of actl vi ties, in which l recorded everything that 

was done on-farm, such as "farm visits to discuss the 

seeding rate of green manure", and c) a journal of my notes 

from the group s workshops and meetings. 

The group that was ul timately formed consisted of six 

farmers and two masters students. In the following 

descr iption , the term "we" refers to the two students, the 

term "the group" refers to the farmers and the students, and 

the term "the research team" refers to the students and our 

thesis supervisors" 

In the description. l have attempted to present, 

chronologically, the group' s activities, and how we 

T'p!'formed our raIe as facilitators of change. l ha"ve tried 

to keep thl.s description clear and accurate. However, it is 

difflCUlt to convey the intensity of our relat.iunship with 

the farmers and the honeet friendships that developed" 

Although the description is correct, it does not portray the 

ridmess of the reali ty we encountered. 

Also, this project took place wi thin a specific 

po 11 t ical and soc lal environment, a t a specific historical 
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1 \ time, and involved people with unique backgrounds. l did 

not oover these aspeots, nor their possible influence within 

the project. l have briefly described each farm, but l have 

not tried to quantify any aspeot of the farms and farmers. 

The following description takes for granted the broader 

environment in whioh we find ourselves, and the richness of 

the relationships that have developed between the farmers 

and ourselves. 

Winter 1990 

Our involvement wi th a group of Ïarmers started in 

January 1990. Prior ta this, however, we had prepared 

ourselves by reading, meeting resource people, and attending 

relevant oonferences and demonstrations. 

) In early January, we met with the advisor of the --"' 

"syndicat de gestion LACONA" ta explain the project. A 

.. syndicat de gestion" is a group of farmers who hire a 

financial advisor. There are a number of these groups in 

Quebeo who are arranged in a "Fédération" within the 

farmera' Union infrastructure. The Syndlcat is located in 

Napierville, South of Montreal, in the agricul tural region 

nunber 07 of Quebec. We drafted an invitation to farmers ta 

participate in our praject for her (the advisar) ta send to 

her members. The study was presented as an on-farm research 

project focusing on eoologically-saund practices. 

On January 30, we held the f:rst meeting in a communi~y 

-:J center, with the six farmers who respanded ta our 

invitation. The meeting proceeded as follows: 

1. Introduction to particlpatory resear~h; Patrlquln's 
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(1989) model was explained. 

2. Taking the work of the organisation "REAP" (Resource 

Efficient Agricul tural Production) as an example, and 

using some of their slides, a small presentation was 

given on a part':cular rotation with built-in cover 

crops and green manures. This elic i ted much discussion 

and more questions than we had anticipated. 

3. Explanation of our preliminary ideas concerning this 

project. The praject was explained as best we could. 

At that time, we were not sure ourselves what we were 

looking for. We were simply driven by the overall 

goals of the action research. We put, however, three 

"conditions" ta being involved in the project: a) each 

farmer was to se lect and carry out sorne sort of on-farm 

trial, b) this should involve a technique or a crop 

that is environmentally sound (or sounder than their 

present practices), and c) the farmers were ta assume 

the cast and calculated risks associated wi th the 

trials. In exchange they would receive specifie 

information. and our cooperation in carrying out 

experiments and in monitoring certain aspects of tl"leir 

farms. 

In early February, we met individually with each of the 

farmers that attended the meeting, as weIl as with one more 

who was interested in participating. The purpose of these 

meetJ.ngs was ta get to know the Îarmers a li ttle better, 

gain an overv~ew of their farm systems, and determine their 

pr ior i ties . We conducted an exploratory farm survey 
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(Appendix 1). 

On February 15, we held our first workshop. It had two 

parts. First, we gave a presentation on sail organic 

matter, its importance and behaviour. We also talked about 

weed management. We prepared a hand-out, and gave each 

farmer a booklet entitled "La gest~on des matières 

organiques" prepared by the "Centre de Développement 

d"Agrobiologie du Québec (CDAQ, 224, rue Principale, Ste-

Elizabeh-de-Warwick, Qué., JOA 11'10)". These materlals were 

provided in a fo Ider, individua11y identifled with the name 

of each respective farmer. We a1so included several 

articles relevant to their particular farms. Our 

assumption, wh~ch we stated repeatedly. was that each farm 

was different and required different interventions. 

In the second part of the workshop, we put the preVlOUS 

theoretical knowledge into perspective by showing how 

different management practices and rotations can contribute 

to organic matter cycling and weed prevention. 

generated an animated discussion. l wrcte ln my notes: 

"After the presentation, the discussion warmed-'..l? The 

group 6eems to like looking at rotation:, analyslng t~em and 

relating them to what they have tried." At the end aÎ th~ 

meeting, the farmers asked us to invIte Plerre Jobln from 

the CDAQ, ta taik about ecological agricul-::ural pract:"'::-::5 in 

genere.l, at a workshop to be held two weeks lat.er. 

Between February 16 and 

including one new one who had a3ked ta jain the prcjec~, 

discuss rotations. We wanted ta examine the posBibi:i~:e3 
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i of incorporating practices such as green manures, mixed 

cropping Ctwo crops grown together), cover crops, and 

mechanical weed control. We met with Roger Samson of REAP 

and reviewed the rotations of sorne successful organic 

farmers from Ontario. We spent a considerable amount of 

tlme documenting the farmers present crop mixtures and 

levels of production, and estimating what they could achieve 

with an alternative rotation. We began drawing transition 

matrices (an example is given in Appendix 2). These showed, 

on paper, what each field would grow over the 3 to 5 year 

period required to evolve from the current rotation ta the 

preferred one. 

() 
On February 23, 

group on sail, soil 

Pierre Jobin gave a workshop for our 

fertility, microbial activity, arganic 

matter management, and alternative farm management 

strategies. He used many slides and real-farm examples. 

The discussion became very lively as the presentation 

proceeded. 

We were very pleased with the a=ternoon, as much 

because of the information given as for the fact that we had 

been able to deliver something useful. The farmers 

commented that we should have planned a whole day rather 

th an just an afternoon. 

By March, the emphasis was on action. In collaboration 

with each farmer, we drew up a possible rotation and 

transition matrix. We incorporated the use of green 

manures, mixed cropping, and the amount and place of the 

manure applications when appropriate. We consulted with a 
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variety of resource people and read a lot. especially the 

specific files at the resource center of Ecolog1cal 

Agricultural Projects CEAP) at Macdonald Campus of McGill 

University. 

From March 9 ta 31, we met once with each farmer. We 

concentrateà on which practices should be trled and in which 

field. We noted their questions and searcned for answers. 

We also talked with each of them about the design of the 

experiments. Although we loved these meetings, we were 

nervous as ta the outccmes of the trials. What if the 

trials did not work; what if their yield dropped~ As an 

answer. l wrote in my personnal journal: .. The farmers woulà 

not do it if they didn't think it was feasible." We were 

relying on their knowledge and practical experience to avoid 

costly errors. 

On April 3, we held a workshop on the trials. Si;.: 

farmers attended. By this time we were aIl supposed to know 

the "W5" (who, wha t when, where, why, and how) of the 

trials. During the workshop, each farmer explalned what he 

was going to do. A summary of the workshop was later given 

ta each participant (Append1=-: 3). The main treatments of the 

trials that were ultimately set-up are llsted in Table 4. 

In most cases the treatments are compared to the regular 

practice. 

As weIl as providing this summary, we prepared an 

information factsheet that gave the practical details of 

the new practices, such as seeding rates and dates, co st o~ 

seeds, etc. 
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Table 4 

SUDllnary of the 199(: trlalE. 

Trial categc·rie5: Numbe!' ·Jf ::arme: 1 . : 1 

1. Gr'?'?n 11anul'E;s 1 ! 
1 

Oi l f~~cl':'s!: j:; ! 
1 - ~. 

Whi :.e Must =-.rd 1 
':1 

, 
- ,-' : 

- Eed C'l·)v'?r 1 
1 

Alsike Clover 1 1 -
- Buckwheat 1 

r; 
~. Corn mixed-intercropping 

- P,)l'?beane " ~ 

- Soyabeans 1 

( - Grass/legumes/grass-legumes mixes 2 

F'?1't i li::& t i,:·n 
i 

':l l'" ~.,:" 1 .-.J • .... 0\.._ 

- Reduced fert ili::atioll rate in corn " -
after a hay/claver stand , 

4. Wlnter C'ereal survival 

- testlng a mi;.: of winter cereals 1 

-Testing Et sprlng cereal as a snowcat.ch 1 

5. Mechanical weed control 

- Testlng the rotary hoe as a method of 1 
weed control in soya 1 

( 



52 

This workshop was very lively, with continuous 

interactions and questions. I noted that sorne of the ideas 

presented previously were being reconsidered, and their 

implications for the other operations of the farm in terms 

of workload and compatibility, evaluated. For example, one 

farmer remarked that because he contracts the spreading of 

his m~nure, he does not have the flexibility required to use 

it with the August sown green manures. Also, another 

participant suggestad that polebeans be mixed ~n corn silage 

rather than soyabeans, as described by Marting et al. 

(1987). The original intention was to lmprove the quality 

of the silage. This was immediately recognlzed by the other 

farmers growing corn silage as a better practice. -. 
~) Even though eight farmers had been involved up to thi5 

point, the group ended up with six committed participants. 

One of the farmers left because he was in the process of 

losing his farm, and another had started to show less and 

less interest as the growing season approached. Among the 

six who cont~nued, three were dairy farmers, one had a 

feedlot and two grew cash crops. The farms were very 

different from one another. A brief description of each lS 

given in Table 5. 
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( 1 Table 5 

Farm descriptions 1990 (Note: H= Hay; C= Corn; CS= Corn 

Silage; S= Sorghum; W= Wheat; WW= Winter Wheat; B= Barley;) 

FARN A 

Background Information Prior to 1990 

Main Pl'oducti'jn Cash crope: 

Cul ti vated land base 122 ha (38 ha is owned by 
brother & ~s needed for 
hay) 

RotatIon Unclear but roughly: H-H-H-
C-C-C-W-B-WW 

Fertilization Chemical fertilizer & 
manure (from brother) 

Manure management 
-storage Solid rnanure. no liquid 

catch 
-application 50 to 70 Tonslha every 5 to 

6 years: spread in the 
fall, usually on the hay 
and plowed under 

Weed management Chemical (broadcast 
herbicide) & 
mechanical (cultivation in 
corn) 

FARM B 

Background Information Prior to 1990 
1 

Main product~on Cash crops 

Cul tivated land base 150 ha (10 ha owned. 140 ha 
rented) 

Rotat ~on 1 Almost mono cul ture grain 
corn (130 ha of corn) : 

Fertllization Chemical fertili=er (same 
rate ev"?rywhere '; 

Menure -----

\veed management Chemical ( broô.dc ast 

( 

herbicide) & mechanical 
(cultivation) ; 

-cent cl 
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l 1 Table 5 cont 'd • 
FARM C 

Background Information 1 Prior to 1990 

Main Production Beef finishing feedlot 

Cul tlvateà land base 65.3 ha arable & ~8 ha 
pasture 

Rotation H-H-H-H-C-C-C-C-B 1 

Fertilizatian Cheml.cal fertllizer and 
liquid manure 

Menure management 
-st.orage Liquid, under ground 

reservoir 
-application spreading is contracted, 

50000 to 70000 l/ha, in the 
fe.ll, every 4 ta 5 years, 
plowed under 

Weed management Chemical (broadcast 
herbicide) & mechanical 
(cul tivat ion in corn) 

.,~) 
FARM D 

Background Information Prior to 1990 

Main production Dairy 

Cul tivated land base 86 ha 

Rotation H-H-H-H-C-CS-C-CS-B 

Fertilization Chemical fertilizer & saUd 
manure 

Manure management 
-storage Piston system, soUd manure 

ne. ::'~quid catch 
-application 50 to 60 Tons/ ha, in the 

fall, on the hay, every ':l v 

ta 4 years, plowed under 

Weed management Cheml.cal ( br0adcast 
herbicide) 

~ cant d 
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( J Table 5 cont' d 

FARM E 

Background Information 

Main pr,)duct ion 

Cult:'vated land base 

Rotatl.on 

Fertll ~zation 

Menure management 
-e"t0!'age 

-application 

Weed manasement 

Background In:formation 

Main Product ion 

Cultivat.ed land base 

Rotation 

Fertilization 

Manure Management 
-storage 
-application 

~~eed management 

(' 

Prior te 1990 

Dairy 

83 ha 

H-H-H-H-C-C-C-C 

Chemical (broadcast 
herbicide) & solid and 
liquid manure 

Chain & el.::;vat,ùr, sclid 
manure. earthen catch for 
liquide 
Spread in the fall, where 
possible, Q.uantitles 
undetermined 

Chemlcal (broadcast 
herbicide) 

Prior te 1990 

Dairy 

~22 ha 

H-H-H-C-C-C- ( 81/2 +C1/2 ) 

Chemical fertilizer & 
liquid manure 

Liquid. outdoer resel'voir 
On sor shum in the spring, 
on corn in the fall, 50000 
to 80000 l/ha 

Chemical (broadcast 
herbic ide) & mechanical 
( cultivation in corn) 
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In May, the t.rials were set-u:i=' b;-· the :armers. They 

essentially 'üùok control of the research process. the choice 

of treatments and t.he "experimen-:'al" de ~:.ign. 

wal'e infc'rmal. and c an be grouped int.e' t.hree broad 

categories: a) Two side-by- slde Unl'E'j::>} i C' a:.E'c!. -::.l'foTment..: ,:-,f 

various si:::es, b) two trea'L.ments and a control. set-u!=, ln 

side-by-side ol- • s ... r~ps and replicated twice, anà ..::) 

our.:r ight adoptlon of the" treatment" , i.e., tried inone 

whole field. Also, we superimposed, where appropriate, 

three more formaI (replicated three times) trials. The firet 

tested hairy vetch as a green man ure in barley. Tt. was a 

simple experiment, in which the vetch was broadcast into 

., .... growing barley at 25 kg/ha, and compared ta a cont.rol. The 

plots were two by three meters, and t.he resul ts (effects on 

weeds and barley yields, and biomass of vetch present. in the 

fall) were evaluated "by eye" wi th the farmer. i. e., no 

precise measurements were taken. 

The second trial tested winter rye as a weed control 

st ra tegy in soya. In this experiment, winter rye was seeded 

at 26 l~g!ha on two different dates (26th of May, and sb:th 

of June), and compared to a control. The plots were three by 

five meters. This trial was abandoned because some of the 

plots were mistakenly sprayed wi th herbic ide. 

The third trial tested the effectô of diffcrent seeding 

rates of po lebeans on the yie Id and prote in content of corn 

silage. Five polebeans rates were used. The plots were ten 

meters long by ten rows wide. The re~:.ul ts are shown in 
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Appendix 6. 

From May until early winter, we spent a significant 

amount of time on-farm discussing and observing the plots. 

In May, we worked on the design of worksheets ta calculate 

nutrient budgets. We wanted to prepare something that the 

farmers could use easily. We consulted wlth the expertise 

available through the CDAQ, REAP and EAP. l started to 

participate in the meetings of the "conseillers de club 

d'encadrement technique" in Warwick. In June, l attended a 

course on on-farm soi~ evaluation with Claude Bourguignon (a 

French microbiologist; Laboratoire Analyse Microbiologique 

des Sols, Marey-Sur-Tille, 21120 Is-Sur-Tille, France). In 

August, using Bourguignon's approach (Bourguignon, 1990), we 

" , ) evaluated the soil of one field en each farm. We also teok 

r ' 
~ ) 
.... -.1 

one soil sample from every field in which a trial was 

conducted, and interpreted the results of the analyses with 

and for the farmers. The samples were sent to the 

"Ministère de l'Agriculture, des Pecheries, et de 

l'alimentat~on du Québec" (MAPAQ). Each analysis revealed: 

a) the pH, b) the organic matter content, c) the levels of P 

and K, d) the CEC, and e) the ratio of base saturation and 

the total saturation. l remarked in my personnal journal 

that l had never learned so much and so fast. 

On-farm, we observed the evolution of the trials. By 

the end of the summer we had started sampling and collecting 

data, and had results of the tissue, soil and manure 

analyses. We discussed the results with the farmera, and 

exchanged our respective interpretations. The journal of 
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.;. 
) activities contains many entries such as: 

-...... / 

Beef farm 

"07-07-90 
Farm visite Farmer C was seeding a strip of hairy 
vetch and raygrass into corn in f~elà 2B. Would have 
done bigger if had more seeds. The corn is perhaps too 
high already ta be lnterseeded - above knee level. 
Cultivated once. Polebeans ln large part of the :ield 
are yellow and suffering from last year's atra~lne 
residues. Few weeds except on top of the hill DY the 
road ... 

18-07-90 
Field visite Soya ln corn, no nodul~s. Corn looks a 
bit lower in this field, but no dlfference between the 
control and the treatment. He said there were nodules 
in the polebeans. Sorne that were touched by the 
herbicide are yellow and stunted, but the rest 0; the 
field looks good ..... 

23-07-90 
CDAQ farm visits (Bill Murphy in Vermont) - intensive 
pasture management/rotational grazing. HM very 
interested ln finishing steers on pasture. Problem 18 

the stabllization insurance, he mlght be eut because 
they don't count cattle on pasture ..... " 

Cash crop farm 

"06-06-90 
Seeded in an extra square meter of rye into subplots. 
Farmer B has not yet rotary hoed in soya: ground lE now 
moist and sorne weeds have already reached the ~-4 leaf 
stages, sa it's gettlng late (1). The soya has come u!;> 
unevenly. 

08-06-90 
We took corn plants samples from field ~18 and brought 
them to Macdonald for drying. Took 10 samples from 
each fertilization treatment. 

09-06-90 
Farm visite Early thls mornlng Farmer B had passeè the 
rotary hoe. Doesn't seem ta have èisturbed the soya, 
but many weeds are a1so lntact 1 They are to~ h:gh ar.è 
this rain won't help. He didr.'t hoe ~he entlre :~elJ 
and there are many weeds, 50 WB 3re not sure how ~~~S 
is going to turn out ... " 

Throughout the summer thé group also par~:;.c:pateè ln CJr 
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conducted other activities. For instance, we organ~zed a 

demonstration of mechanical weed control in cereal. We 

went, with two members of our group, on a three-day tour of 

sorne successful organic and bio-dynamic farms in Ontario. 

The tour, wh.lch was organized by the CDAQ, attracted a 

busload of farmers from different parts of the province. We 

also visited Blll Murphy's farm in Vermont. 

We also dlscovered that the MAPAQ had put together a 

numbAr of programs to encourage the adoption of 

"environmentally-sound" management practices. One such 

program was on green manures, and t"m farmers in our grouI= 

succeeded:n getting a small financial incentive for their 

efforts. Withln the next few months we applied to many of 
{ .. these programs. This is discussed in more detail later . 

Fall 1980 

Between September and December, we wrote a paper, for 

academic creè.::.ts, called "Farming Systems Sustainability -

Evaluation and Monitorlng: An On-Farm Guidebook" (Nault & 

Green, 1990). ~t was an up-dat~d verSlon of the nutrien~ 

budget worksheets tha~ we had done in May, but that we found 

lmpractica! dnd too compllcated. The paper lntegrated what 

we had learned durlng the summer. Later, thlS new version 

wes summar:=ed. presented ln a workshop in FebrDary, and 

flnally transformed 1~00 a small Lotus pragram ta calculate 

field by field nutrlent requlrements (Appendix 4) and 

( \ 

overall farm nutrlent budgets (Appendix 5). We used it the 

followlng wlnter ta evaluate the fertili=ation needs of the 

farms. 

n 
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The major event of the fall was a demonstration day 

organized by the group on green manures and corn intercrops. 

It took place on three 

attended. We also made a 

consultant (Paul Gaudet, 66 

farms, and more than 30 people 

small video with the help of a 

rue Pontiac, Bromont, Qué., JOE 

ILO), on green manures and on the corn and polebeans m~x. 

This was presented te another group of farmers from Granby 

in November. 

On December 6, we organi=ed the last workshop of 1990. 

at which we presented sorne of the resul~s 0: the trials 

(Appendix 6). The Îarmers who attended added their own 

observations, and even commented on the financlal aspects of 

sorne of the practices. Also, we inv~ted other farmers from 

the region because l ~anted to launch the idea of forming a 

"Club d'encadrement technique". A club i8 a group of 

farmers who hire a technical advlsor through â government 

program. The farmers and the MAPA share the cost of the 

advisor's salary. Only four farmers showed-up, but the y aIl 

agreed 

In my 

to =orm a club. The 

personal journal l 

workshop was relatively quiet. 

noteè my dlsapointment and 

questioned the use of group meetlngs to reach people from 

the larger farming community. 

By the end of December, however, l concluded that thls 

year had been one of the most rewarding of my life. 

Winter 1991 

In early January, l went ta each farmer and 

individually received their commitment ta Join a club. 

Three other farmers who had heard about the club also asked 
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( tG Join. Ûne was a dairy farmer and the other two operated 

cash crop farms. We were now a group of nine farmers with a 

name, and throughout the winter we wrote a number of project 

proposaIs and sent them to the different government ?rograms 

:or funding. A list of these proposaIs is provlded in Table 

6. 

Table 6 

The group's project proposaIs 

Name of pro gram 1 Number of Date of Outcome 
1 projects Appli -

submitted cation 

Club 1 January Aecepted in 
d"Encadrement (Club 1991 May 1991 
technique (l.'1APAQ) formation) 

( 
Promotion de la 3 November AlI refused in 
conservation des (Creation 1990 February 1991 
sols (Canada- of educa -
Quebee entente) tionai 

material 
for 
farmers) 

Recherche à 1 January Refused in 
contrat; entente ( research 1991 March 1991 
awnliaire project on 
Canada-Québec sur weed 
le développement control 
agro-alimentalre with REAP) 

Introduction de 6 March 3 were 
nouvelles (on-farm 1991 accepted and ':l 

1 

v 

technologies à la demons - refused in 
ferme (MAPA) trations) June 1991 

1 

Innovation 2 March AlI refused in 
technologique en (On-farm 1991 May 1991 
·9.sricul tUl'e evaluation 
(MAPA) of innova-

tions 
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Applying to any of these programs requires conslderable 

dedication and effort. Farmers often commented that "what 

you get out of it is hardly worth the effort you put into 

it." They were critical, and almost bItter, towards sorne 

programs that are really made to help englneers and 

consulting ::ïrms." Mostly, we found the process frustratlng 

for three reasons: a) the se programs seemeà ta be parachuted 

down, and the farm has to adjus~ to ~hem rather than the 

other way around. and b) we had to delay all declsions that 

were related to the project until we recelved an answer. 

Consequently, when a proJect concerned the cropplng sys~em. 

and was under consideratIon when was ~ime to plan the 

growing season, we were somewhat. paralysed. Usually, we 

proceeded as if we would not be funded. Finally c) the 

fieldstaff dià not know anymore about the programs than we 

did. It was impossible, therefore, ta recelve stralght 

answers the first tlme around. 

On February 6, we held a workshop on sOll fertllity, 

fert.i.lizat.ion, and nutrlent cycllng on :arm. The farm W - a c::. ..... 

presented as a system with a cycllcal nutrlent flow. The 

main sites of nutrient losses and gains were hlghlignteà. 

Also, it was emphasized that each crop requires a cer~ain 

amount of nutrients that can be supplied by a) the r~cycllng 

of nutrients on farm, b) the inheren~ fertlll:Y 0: the S011, 

and c) externally purchased inputs. Improvement of t~e farm 

sys"tem could therefore be achieved through s-:rateg:es 

v minimize losses and conserve nutrients. 

On March 6, most of t~e group attended a con:erenc~ 0n 
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organic agriculture ent~tled "Où en est l'agriculture 

biologique au Québec". It took place in Victoriaville, and 

was organi~ed by the CDAQ. The presentations that generated 

the most interest among the group were on manure management, 

which had become a major concern for most of the fa~mers. 

In March we met each farmer indlvldually to plan 

approprlate crop rotations. We also establ~shed, w~th most 

of them, a fertil~zatlon program for the summer of 1.991, and 

we planned the up-comlng trials. Many decisions were made 

during that time concerning the lmplementation o! t~e new 

rotations. manure management practices, and other related 

adJustments. 

On April 16, we held a workshop on the trials. It was 

straightforward because aIl of the participants knew what 

the y were looking for. Sorne of the trials were repeats of 

the preVlOUS year, but the y were backed up by the provision 

of more accurate technical information. For example, we 

noted that the fall brassica green manures must be seeded 

before August 20 to produce reasonnable amount of biomass. 

Other trials were follow-ups, such as the ones on the 

fertilization rate in corn after oil radish as a green 

manure. Sorne trials were new. such as the composting of 

feedmill wastes. The 1991 trials are stunmarized i~ Table ï. 

In May, three other cash crop farmers Joined the club, 

which now consisted of 12 members. By then, the group had 

f' , j 
galned a r~putatlon in the are a as being progressive, and I 

was even forced to refuse sorne lnterested farmers because I 

dlj not have time to work wlth any more cf them and write a 
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'"') thesis at the same time. 
.. ' 

AIse in May, the trials were set-up and sorne new 

rotations were implemented. We wrete a one page description 

of on-farm nutrient cycling and described the relatlonshlps 

between soil conditions and crop productivity. This served 

as a guide for our on-farm evaluation and monitor1.ng program 

which at this point consisted of five items: al MAPAQ S01.1 

analysis, b) soil profiles, c) weed surveying, d) evaluation 

of crop yields. These four types of records are to be 

performed on three fields on each farm. These fields will 

be chosen because they are representative of the whole farm. 

Finally e) overall farm nutrient budget (Appendix 5). 

Other actlvitiea that were planned for the summer 1991 

) included: a) demonstrations of mechanical weed control in 

soya. of green manures, and of rotational gra=lng for beef, 

b) visits to organlc farma in Quebec, and c) attendlng 

demonstrations organlzed by other groups such as the CDAQ. 
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Table 7 

Summary of the 1991 trials 

Trial categories: Number of farms: 
1 Green Manur~s -. 

- 011 Radlsh 6 

- White Mustard 6 
1 

- Red Claver 2 ! 
- Alsike an<..~ red clover mlX 1 1 

1 ... Corn mixed-intercropping 1 - . 
- Polebeans 1 2 

- Soyabee.ns 0 

- Grass/legumes/grass-legumes mi:-:.~s 5 

{l 3. Fertilization rate 

- Reduced fertilization rate in corn 5 
after a green manure 

- Reduced fertilization rate l.n corn 3 
after a plowdown of hay with or without 
manure 

- 0 Ni 't,rogen fertili:;ation in soya :2 

4. Mechanical and cultural weed control 1 

- Rotary hoe vs flnger weeder vs 1 
Rabewerk in soya 

- :inger weeder in corn and cereal 1 

1 
- Delayed planting and .:ultivation in 3 
,:::orn 

cont'd 

r 

• 
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Table 7 cont'd 

5. 

6. 

7. 

Compost 

- composting of farm yard man ure with 
differ-:-nt. amount.e, c.: atraw or di:ferent. 
han,:l1.ng metl1·,xl,s 

- cùmposting of feedmill waste products 
wi'th different amounts and types of 
fibrous materials mixed in 

Winter cereal survival 

- Testing a mix of winter cereals 

- Testi!1g a spring c:ereal and;'·:;!' can l : le~ 

Use of organic produc:t 

- testing the crop enhancement 
properties of an organic product made 
recently available on the market 

66 
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( ':HAP':'EF: 4: RESULTS AND DISCUSSION 

( 

( 

Introctu::-lion 

ln ~h12 section. two sets of results are presented. They 

c0rrespond to the two Origlnal goals of this action research: a) 

~o create more sustainable farm systems, and b) to explain the 

process by which the se systems evolve. 

ln the firet part of this 

practices at the farm level, 

section, changes in management 

and changes in the knowledge, 

skills, and perspective of the participants are listed. Thls is 

t.o show that the approach taken. and the activities pursued and 

described in the previous chapter, were effective in creating 

more sustainable farm systems. 

In the second part, the process by which these changes took 

place l~ explained. The process was discovered first by 

observlng recurrent patterns of activities. These pûtterns were 

then categorlzect according ta the stages of the group's process 

of change. 

Creation of more sustainable farm systems 

Six charact.eristl~s were used to describe the six farms et 

the start of the experlments (Table 5). In June 1991. similar 

lnformation was again r-ecorded, and this ls compared wlth the 

pre-experlment condition in Table 8. 
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1 Table 8 

Farro descriptioDE 1991 (Note: H= Hay; C= Corn; CS= Corn Sllage; 

s= Sorghum; Ce= cereal; WCe= Win"r.er cere al ; W= Wheat; WW= Winter 

Wheat; B= Barley; SB= Soyabean) 

FARM A 

Background 
Information 

Main production 

Cultivated land 
base 

Rotation 

Fertilization 

Manure 
management 

-storage 

-applica 
tion 

Weed management 

Prior to 19HO 

Cash crops 

122 ha (39 ha 
~s owned by 
brother & is 
needed for hay) 

Unclear but 
roughly: H-H-H
C-C-C-W-B-WW 

Chem~cal 
fertilizer & 
manure (from 

1 brother) 

1 1 Solid manure, 
no liquid catch 
50 to 70 
Tons/ha every 5 
ta 6 years; 
spread ~n the 
fall. usually 

1 on the hay and 
i plowed under 

As of June 1991 

Cash crops 

L55 ha 

Adoption of two 
rotatlons: 1- H-H-H-
2(C-SB-WW); 2- H-H
H- 5 ta 6 years of 
cereals-l+?'5Umes :::.=.:=-=-----11 
Reduced chemlcal 
fertilizer (based on 
nutrlent budgets) & 
manure & green 
manure 

Saroe 

25 to 50 Tons/ha 
every 3 ta 4 years~ 
spread on the green 
manure. lncorporated 
su~er:'::'clê.lly 

I
l Ch~mi :-09.1 i '::hemlca::" (or0ac;cast 1 

(broaàcasl. hero le ::.ae aCCOrdl:1g , , 1 0 

herbi-.:~lde) & ' "co :'leec:.); me~hanL'al ~ 
1 me,~'h~n';'"'al ! (cult::'·v"at::.oo ::'0 ~ 
1 (c~ï~~;~t10r. ::.r. ! ·:;or:-!, .3cya a!1'~ ~ 
1 corn) 1 cerea2..s;; c'Jl ":ural ~ 

! 
i (~hroug! ... rc: ~a t l0D:= fi 

L-__________________ ~ ____________________ ~I_a_n_.d ___ s_o_~_~ __ :_e __ r_t_::._:_l~~_vy __ I ___ j 

cont 0 
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{ Table 8 con~'d 
FARM B 

Background Prior to 1990 As of June 1991 
Information 

Main product.ion Cash crope Cash crope 

Cultl.vated land 150 ha ( 10 ha Same 
base owned, 140 ha 

1--
ren'ted) 

Rotation Almost Adoption of two 
monoculture rotations: 1- (on 10 
grain corn ha) C-SB-Ce + green 
(130 ha û: manure of clover-C-
corn) SB-Ce-H-H, and 2-

Started C-SB 

Fertilization Chemical Chemical fertilizer 
fertilizer (varying rates) & 
(same rate green manure & 
every where) compost of feedmill 

wastes 

Manur'9 ----- -----

Weed management 
1 

Chemical Chemical (herbicide , 
(broadcast banding in corn) & 

( ) 

herbicl.de) & mechanical 
mechanical (cultivation in corn 
(cultivation) and soya) & cultural 

(rotations) 
. cont d 
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FARM C 

Background 
Information 

Main Production 

Cul t i vated land 
base 

Rotation 

Fertilization 

Manure management 
-storage 

-appli\~ation 

Weed management 

Prior to 
1990 

Beef 
finishing 
feedlot 

65.3 ha 
arable & 28 
ha pasture 

H-H-H-H-C-C
C-C-B 

Chemical 
fertilizer 
and liguid 
manure 

liquid, 
under ground 
reservoir 
6preading is 
contracted, 
50000 to 
70000 
litres/ha, 
in the fall, 
every 4 ta 5 
years, 
plowed under 

Chemi\~al 
(broadcast 
herbicide) & 
mechanlcal 
(cultivation 
in corn) 

As of June 1991 

Seme 

Same 

H-H-WCe+green manure
CS-Ce; Rotatlonal 
gra::ing on the 
fJ.:..sture lands 

Use af chemical 
fertilizer anly when 
necessary (declsion 
based on nutrlent 
budgets & knowledge 
of the field); manure 
& green manure 

Same (plans for 
aeration) 

same except 20000 ta 
40000 li tres/ha, on 
the green manure in 
the summer, 
~ ncorporated 
superfic ially 

Mechanical 
(cultivation in corn) 
& cultural 
(rotations, mixed 
cropping wi th corn 
and soil fer~ility) 

cont'd 

70 
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Table e cont'd 

FARH D . 
Background 1 Prior to As of June 1991 
Information ,1990 

Maln productlon Dairy Same 

Gui t l ve:::;~d ~":\nd o~ ,_,0 ha 65 hé. 
bas,=: 

Rotat:ion H-H-H-H-C- H-H-H-CS-Ce+green 
CS-C-CS-Ce manure-CS-Ce 

Fertll':::;atlon 1 Chemical Reduced chemical 
1 fertillzer & fertilizer & man ure & ! 

solid manure green manure 

Manure management 
1 Piston 

Same 
-storage 

system, 
-applicetion solid manure 

no liquid 

Tons/ ha, in 
the fall, on 

1 

the hay, 
every ':J to 4 v 

years, 
plowed under 

Weed management Chemical Chemical (broadcast 
(broadcast herbicide) & 
herbicide) mechanical 

(cul ti vation in corn) 
& cultural \ rotationa 

1 and mixed cropping in 
corn) --- , cont d 

'! 
) 
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Table 8 cont - d 

FARM E 

Background 
Information 

Main pl'odu,:"::l.()D 

Gultivat-=:d land 
base 

Rotation 

Fertili::a tian 

Manure managemen't: 
-storage 

-application 

W~ed management 

Prior to 
1990 

183 ha 
1 

" 

H-H-H-H-C-C
C-C 

" 

Chemical 
(broadcast 

i 

1 
herbic~de) & 
SOlId and 

1 llqUld 
1 manure 

1 

! 

Chain & 
eleva-:.or, 
sollè. 
manure, 
earthen 

1 cat.ch for 
1 liqUlde-
1 Sprea·:: ln 
1 the fall, 
1 where 

possIble. 
quanti tle8 
undeterm:~leè. 
pltJwe,:: under 

" 

Chemical 

I

l (br0adcast 
herbicide) 

As of June 1991 

,same 

3~, ha 

H-H-H-WCe+green 
manure 

Use of chemlcal 
1 :ertillzer accordlng 

to neeas only; manure 
1 & green manure 
1 

1 

1 

1 

1 

Same. except more 
straw ln the barn te 
eventually make 
compost wltn the 
SOlld part 

M0s~ly appl:ed onta 
the green manure. 
incorporate.::! 
superfIc~ally; sorne 
OD the hay tetween 
'~ute 

Il 

~ 
1 

~ 

~ 
H 
Il 
~ 

Cheml·::ë.l (brOadca::-l 
herblcIde accordlng ~ 
~o nee::is) & cul tural ~ 
( rota ticm ) 

com:. . c 
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Table 8 con<c - d 

FARM F 

Background Prior to As of June 1991 
Information 1990 

Main P:--oduc t Ion Dairy Same 

(:1.; l t ::. v 0 ';:. e .:: 15.nd 1':''7' ha 3ame 1 
base 1 

RotatIon H-H-H-C-C-C- H-H-H-l/2C+ 1/2S-
r c, ;" \ ....,~, .... -i-Cl/2) Ce+green manure-C; 

plannlng rotational 
grazing for dry cows 
and helffers 

Fertllization Chemlcal Reduced use of 
fertilizer & chemical fertilizer; 

1 
liquid manure & green manure 
manure ft 

Manure Management 
-storage 1 Llquid, Same except planning 

outdvol' manure aers. t 1011: 
reservolr 

-appllcation , On sorghum On sorghum in the 
in the sprlng, on the green 
spring, on manure in t-he summer, 
corn in the 25000 to 45000 
fall. 50000 litres/ha 
to 80000 

1 li t,res/ha 

Weed management Cheullcal Chemical a..:::cording to 

1 Cbroadcast 1 needs; mechanical 
3 

1 he"bici<:!~) & 
1 (cul t, l vatl,)n i!1 
1 ft 

mechanical corn) ; cultural 
(cult':vat:.on (rotatIon, mixed 

1 in l::orn) crapping in corn, and 
1 

ï i soil f~rtill ty) 

Changes are eVldent in most categorIes and on aIl the farms. 

These changes will encourage the farm's evolution toward 

sustalnablll t.y, because the ne",," pra~tlce5 tend -co enhance natural 

processes and cyc les, through rota t lons, increased sail CQver, 

Improved manure use and compost':ng, and green manures. Abo, 



mechanical and eul tural approaches ta weed management have been .. 
ineorporated, and a more rational use of chemical herbicldes and 

fertilizers is being adopted. 

The use of the se alternat.Ive management practlces imF':'le:::-

changes a~ ~he personal level a1so. ~hese changes can be divlded 

in~o three main categories: a) knowledge acqU:~l~~~n. where~y )ur 

improved unàerstanding o~ the agroecosystem allowed us te') ChOOSE 

appropriate practices, b) Skills acqulsl~lon, whereby we acqulred 

the abiiity tc ef!ectlvely use and generate the se approprlate 

practlces, and "';:.0 design and manage more ber:~g:1 syete:ns, and .:' l 

perzpeetive transformation, whereby our attItudes and values 

evolved towards an envlronmental paradigm. 

These personal changes are prereque~ltes ta sustalnable 

agricul ture because they provide the knowledge ta choose. the 

skills ~o ae"';:., and the perspec~ive ta evaluate alternatives, anè, 

canseguently, ta think and aet wIth ecologlcal responslbility and 

eonsistency. 

The farrn-level managerlal changes presented above provide 

signs that personal changes !rom all three categorIes have also 

taken place. EVIdence of thlS i5 prov Ided :Ln Table 9, wher<::: 

eomments made by the partlclpants are listed. These were 

spontaneous comments that were recorded ln the journal 0: 

aetivi ties . 

... 
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Table 9 

Farmers' paraphrased commer;.ts showing three types of personal 

changes 

1- Y.nowledge ACqU1Si t ion 

Farm A: l learned that there is life in the sa il and how 
important ~ t 1S' l understand better sorne 0:: the principles of 
organlc farming. l am starting ta see the relationship b-stween 
the dlfferent aspects of the sOll and the role tha~ manure can 
play. 

Farm B: l know how ta read a sail analY8is. ~t 
calculate an overall f arm nutrlen"C budget. I"C rnakes 
how ta rat :.onallze the fertill:::er use. 

lS good te 
you _'eali::e 

Farm C: l can see how the new rotation wlll enhance the 
productivl ty 0: my soil, and provide sorne weed control as well. 
The green manures allow me ta use my manure more effecti '.rely. l 
fee l 1 am hl tt Ing two blrds Wl th one stone. 

Farm D: l am proving to myself that ecalogical practices can 
work. Also, l was surprised to see how well the white mustarè 
competed Wl th the quackgrass. The rnost frustra ting thlng now, 1S 

1 know that 1 am not uSlng the :ull potent:.ial of my manure. 

Farm E: l have enough fertill ty comlng lnto "Che farm through the 
purchase of feed, to cover aIl my crop nutrient requirements. l 
have ta :::lnd a way ta store separately my liquld and sclid 
manure. 

Farm F: l can see that l t makes much more sense to use the green 
manure and apply the llquià manure on i t, than to put the slurry 
on the fIe Ids in late fall. We are planr.ing now \:.0 aerate the 
slurry sa as to reduce lts toxlcity for soil mlcrobial actlvity. 

:::- Skllls ACgU1Sl "t.ion 

Farm A: l am more careful ln the design of my exper:ments. 
more a'ctention to what goes on in the field, 

l pay 

Farm B: l Camments made during a demonstra tion on mechanical weed 
control ln soya that thlS farmer hosted) The rotary hoe works 
on 1:1.- if you can catch the weeds at a very early stage, You have 
only a short per lùd of tlme when 1 t is f ffecti ve, and the weather 
can really spoll lt for you. 

Farm C' 1 t was usefu l ta see how o'Cher farmers are managing their 
farms wlthout herbicides or fel'tilizers. l knew l could get away 
wi thout the herblcide but 1 was not sure abou"t the fertilizer. 

i 



Farm D: = car. manage my farm :.0 producE m;]!'e }:'!'ote:!1 
besldee, the po lebeé.!1s ln the cc\r:1 S1} age, l 3.m 
experiment w~th lupine. 

Farm E: l am moving towards a rotat1on v,ith ha:\', \\llnt.er :'t:·!·eé.L~~ 
and green manure. ThIs way, l should have the !:.t.rav;:: or t lit 
composting of the solid manure. 

Fa~'m F: Wi t.h the price (Jf e";rain corn, 1 ... lS worth . . -
~ L. ~ , . '-

inc8!'porate the cereai and t.he green ma:1ure ln our ~~r~.-:: em. ~~~ l~· 

brasE, iCôE" however, do not wor}: with oat.s. 

3- Perspective Transformation 

Farm A: We have tG learn to live in harmony witt nature rath~! 
tohan e:XplCllt .... -" . 

Farm B: l am concerned about pollution and SOlI conserv0tion, but 
because üf the expansion of the nearby town, l use the land 
mastly ta my finaneial advantage. 

Farm C: 1 would IB:e to see a more harmOnlOUE: relé:·.: ion~·hJ. l 
between man and nature. 
l am more confldent ln what 1 am doing and r d:m t can- sc' m'J:,h 
what '"Che neighbo'L:.t's are thlnking anymore. 

Farm D: l can be more sel:-reliant. 
Ecologieal agriculture lS ralsing our awareness of naturE. 

Farm E: l want tne farm to look good. l am 
and a smail sugar bush. The trees are not 
next generatlon. The aesthetics of the 
important. 

pl anting windbreo}.: ,::. 
for me, but for Lh~ 

countrysldE-' éirE-' Vt"t·~· 

Farm F: We 
agr icul ture . 
generations. 

are moving 
We owe 

towards a more environment.a!ly-fri8ndly 
i t to the environment and the futu}'€' 

In the next sect.ion, the proce~8 by wh1ch :,h888 manag-:-T ib ~ 

and personal developments have tal:en place lS descrlbëd. Tht. 

patent ial of the part.iclpatory approaeh to enhance ::::.uch (;b6!lgt:!~." 

as weIl as ite compatibility with th~ deve10pment 

sustainable agriculture are demonstrated. 

l have wri tten the ne:>:t section in such a way that the 

l'eader may understand how the model unfolded for mE-'. This way, 
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i the reader can follow my thoughts, and understand not just the 

actual interpretation of the events, but also how l arrived at 

this interpretion. 

ExplanatiQn of the process of change 

The main events that took place ln the field are summarized 

in Table 10. It was possIble to div~de these activities into two 

main categorIes, .. theory" and "practice", which, l repea tedly 

notlced, cyclically fed into one another. l noticed that this 

pattern is a1so evident in this thesis (descriptions and 

interpretations). 

These broad categories were further divided into a number of 

stages. The flrst of the se stages happened at the beginn~ng of 

each year. Both in January 1990 and 1991, we discussed, in a 

workshop. a rather general view of the farm. In 1990, we focused 

on rotations in general, and:'n 1991, on the nutrient cycles on 

farm. l tentatively ca1led this sub-category "General system's 

descr iption" . 

After that, both ln the workshops and in indi vidual 

meetIngs, came a perlod of discussions that went ~rom the general 

to the particular (seeding rates and dates, quantity ta apply 

etc. ) . This happened in both years. l tentatlvely called this 

period "exchange". 

Following the exchange s~age, the trials were set-up. ~his 

was a very active tlme, particularly ln 1990, when three types o~ 

activities took place. These were: a) the trIal set-up and 

.,. follow-up, b) partl.cipation i:'1 farm tours and demonstration days, 
,1 1 
~ .. _ 1 
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and e) soil evaluations. Originally, however, l referred ta thls 

complex stage simply as "trial". 

These emergent patterns are d~splayed in Fig. 4. 

Table 10 

Sumroary of events 

January 
to 

February 
1990 

February 
to 

April 1990 

May 
to 

December 
1980 

January 
to 

April 1981 

May 
to 

Summer 1991 
(planned) 

TIME 

Meeting w~ t.h 
the "syndicat 
de gestlon' s" 

1 adVlsor 

1 Indl vidual 
farm visi ts: 
<)ver,5.11 
rotations; 
(theory) . 

l ':'r laI set.-\.:p 
and fùllow-u;>; 
:nformatlùn 
:act sheet.e; 
nutrlent 
worksheet.e>; 
(pra,:t l,:'e ) 

!1<~+"-", 
1 ~..L_ ~ •• 

i 
workshop: 
nutr len:' 

1 cye Ilng and 

1 

s,,:,i l 
fertil~ty; 

1 (theory) 

Tl'i3.: S8T.-Up 

and :'.) 11'Jw-up; 
(prac~lce.l ; 

Introdue
tlon Wl th 

1 farmers; 
1 (t.heory). 

1 

Second 
worksho:;.: 
broae:. 
informatlon; 
(theory) . 

! ~,,)il 
1 evalua"'Clon; 
1 ::arm t.ours 

anè 
demonst.ra
tlO!1e> 
(I-,r,~ct, i ~e) . 

1 Appllcat:ùn 
1 to government 

1 

programs and 
attendance to 

1 
1 ol'gani-:: 
1 ::arrrllng 

conference. 

Farm anà SOl.2. 
evaluat:.on 
and 
mùnitorlng; 
(f-ract :.'-::a2. ) . 

1 

First group 
workshop; general 

1 concepts of sOll 

1 

fertlll ty and 
weed control; 
(theory) . 

lndlvidual farI!'. 
visite; rotation2 
and a;36<X~:'o5 ted 
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F~gure 5. Emergent pa~terns of activitles 

l 
THiORY -, PRACTICE 

f 

~ , 
description Exchange -----.., TrIals General system s ---'P 

1990 Rotatlon ------------------~ Discusslons I------~ 'T'rials -ï --

1991 Nutrient ~YCleS on farm ----~ Discusslons ------~ 

Each of these steps builds a momentum for the next, 

1 ' revea_lng, t.hereby, the existence of a dynamic process. These 

categories began to emerge in early 1991. My thoughts at that 

point were influenced by Kolb's (1984) theory on experiential 

learnlng, Fritz' (1989) on creativity, Savory's (1988) on 

holistlC resource management, and most of all by Paulo Freire's 

(1970) "pedagogy of the oppressed". 

By Aprll 1991 l had written the first draft of the 

descrlptlon of the ac~ivities, and new stages and details became 

apparent, l was then able to break the whole period into eight 

recognl~able stages. These are described below. 

Stages of the process 

Stage 1: Preparation. The first stage is the "preparation" 

that precedes the actual project. This took place between May 

and December 1989, It was a time when we scanned the literature, 

'L.--' met people, and visi ted farms to bui ld-up a background of 
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knowledge on organ1c farmlng . 

Stage 2: Gain~ng access. The advlsor 0:: the "~yndi('at -1(" 

gestion" facill tated our access to the :arms. She sent out our 

invi tation to ~he farmers and helped us obtain a room for t.he 

first meeting. 

Stage 3: General system's descrip~ion. This stage includes 

the fIrst group meeting, at which the project was presented, and 

the first indivldual meetings, when we attempted ta obtaln an 

overview of each farm. 

Our work was presented as a farm improvement proJec~, 

through the use of "better" rotations and associated farm~nb 

practices (green manures, cover crops, etc.). 

Stage 4: Convergence . This stage took place between the 

. } first workshop on February 15 and the end of April 1990. l 

orlginally had called this the "exchange" stage. In thls stage, 

the information traveled back and forth between us and the 

farmers. This stage 1s sim11ar to what Blackburn (1989) calls 

the "convergence model". In this model, the extension worker and 

the farmer 3hare thel.r understanding anè interpretatlon of a new 

farming practice until "they achieve convergence, a levei of 

mutual understanding that 1s sufficiently congruent to allow 

action to be taken" (p. 110) . 

Most of the information that we shared was gathered during 

the preparation stage and from our readings and consultations 

with expertlse in REAP, CDAQ and EAP. At the end of this stage, 

the farmers had decided what the y were going ta try, and they had 
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enough lnformatlon to do H. This stage is illustrated in Figure 

6, 

Figure 6. Convergence 

CDAQ, REAP, EAP ---- Q ~ 1 
,--O_t_h_e_r_S_o_u_r_c_e_s_-, ~ A (-------"" Farmers 

extension 
worker 

Stage 5: Trials. This stage took place between May and 

December 1990. l t started wi th ':ohe establishment of the tr ials, 

and ended with a workshop on trial evaluation. Three types of 

activities took place during this period: 

First, there was trial establishment and follaw-up. 

Second, there was a series of "extra-curricular" 

acti vi ties: demonstrations and farm tours organized by the group 

or others. This was a hands-on stage. We were consa lidating the 

trials wi th new ideas and new knowledge from a number of sources. 

- Third, was the monitoring and evaluation of the farms, 

which consisted mainly of perforLing the Bourguignon's soil 

evaluation technique. This stage is presented in Fig. 7. 

.Figure 7. Trials 

~I Other groups 1 ~ 

~--------------------~71 ~-F-a--r-m-e-r-s~J Extension 
workers 

~-'·8~ 
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Up to this point, my concern had been focused on conductlng 

participatory research, with an emphasls on deciding what to try. 

and on the setting-up of the test plots. At the end of 19S10. 

the group decided to form a club, and the farmers agreed t.o 

contribute towards a salary for the advisûr. As sueh. all 

participants became involved in much more than slmply é 

university project; and it changed the focus from on-farm 

participatory research, to participatory ferm development. 

Stage 6: General system's description. The maln feature of 

this stage was the workshop in February 1991, at which the farm 

system was described as a unit through which nu~rients cycle. 

From then on, our efforts to improve the farms were directed not 

only towards an improved rot.ation, but also to the enhancement of 

_) on-farm nutrient cycling and elimination of losses. 

Stage 7: Convergence (revisited). After the workshop on 

nutrient cycling (February 1991), interaction with government 

programs became a major preoccupation. For me, the se programs 

were a possible way to continue working wi th the group. For the 

farmers, the y const i tuted a possible incentive ta adopr, 

"improved" management practices. 

. , Besides these government project proposals, the actlvltles 

" 
undertaken were the seme as those in Stage 3 (convergence;. We 

ie 
t 
~ ; conducted individual vlsits ta identify the most relevant 
1" 

': 
rotations and trials, and discussed alternative manure ma~agement 

r, strategies. We planned soil fertilization programs accordlng ta 
,\ 

J, 
" .. 
~ 

past manure application and sail potential. 

~ 

f .. 

l 
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• ~ between Stage 7 and Stage 3 of the year before was that decisions 
"1 

were not just on what ta try, but also on what ta change in the 

overall farm management. 

In May 1991 we were back into "practice", and l changed the 

name of the next stage from "trial" to "action". 

Gtage B: Action. Tr.l.s period lS currently (summer 1991) 

underway. We are planning three main types of acti vi ties: a) 

Implementation: the new ro-cations are started, trials are set-up 

and fields are fert~li2ed and managed according ta plan. The 

trials, therefore, are only one of the decisions and plans that 

must be implemented (thus the new name of this stage) ; b) 

Exchange: this set oÏ activities will bring the group . .. 
ln 1..0 

con~act with what lS going on elsewhere, on other farms and at 

research stations. It will also be a chance ta show others what 

we are doing, and c) Evaluation and monitoring: a number of 

criteria will be follawed and recorded on each farm. This will 

serve ta eventually draw trends relating to the farm evolution, 

and will be used as a management tool to make decisions. 

The entire process is presented in Fig. 8. 
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The participatory approach used jn this proj~ct facilitated 

the developmental process shawn in Fig. 8. It a1so creat.ed An 

agricultural knowledge system consisting of our group (farmers 

and facilitators) interacting with other groups. Th1R system i~ 

illustrated in Fig. 9. 

Figure 9 '. Participatory agricul tural lmowledge syst.em 

SOURCES OF INFORMATION 

CDAQ OP REAP 

univers1t1ee 

Other Farllere 

Goverrunent .... --- ... --

..... ,.------ - - - ..... 

< 
Exchanie' 

... - - ... Goverrunent __ - _ .. -
Proirallle 

..--

) 

1 Farme1'5 

Extension 
Worker 

" ... ... 

""~armv 

In this model, the members of the group are hath users anri 

generators of knowledge. and the group itself becames a medium 

for exchange. The members ~re all co-learners and co-teachers . 

vJ The farms becC'me a main source of knowledge through the "action" 
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stage, B.nd are evolving creations that each farmer constructs. 

This is the reasoning behind the double-headed arrowe'. between the 

farmers and the farms. 

The dotted arrows represent samples (soil, tissue, manure, 

yield, etc.) taken by the facili tator as initial criteria to 

mon~ tor and eval uate the e'.rol ution of t.he farms. 

Also, the group interacts wi th other groups who ce.n aIse 

use, generate and exchange knowledge. This knowledge system sets 

in motion a self-sustair.ing developmental process, in which the 

interactions between groups create a dynamic, similar to the one 

within our group, that pushes the whole system up the 

developmental path. The key is that nobody has full control over 

the dil'ect ion of this development, but everyone can participate 

in it simply by being members of a support group and in 

developing their own farms. 

After 17 months of field work using this participatory 

8pproach, l have been able to identify the process that describes 

how this group progressed and changed. l have also descri bed the 

new knowledge system that has emerged. In the following section 

of this thesis, l describe the relationship between the 

participatory model and the proce3S of change, and indirectly 

wi th the development of sustainable agriculture. Also l e:{plore 

the significance of this relationship for the "new" or .. future" 

roles of extension agents. 

() 
~, -~ 
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".., i Part 2; Discussion 

Introduct ion 

The previous analysis provides a basis for under8tanding thf' 

dynamics c= personal and farm development, and the role tha,'. 

extension workers can play in the se. In the first. part. of the 

following discussion, l suggest that the source of development i:s 

not in t.he adoption of new technological packages, but rather, in 

the process of change, such as the one previously described. 

Most imporT.antly, l relate outcomes such as empowerment and 

awareness te this process, and, Indirectly, sustainable 

agriculture is linked ta the participatory approach. 

In the second part, l criticize the conventional view of the 

--.. extension agent in his/her role as a disseminator of informati·.:m, 

and emphasize instead the need. ta be the facili tator uf a 

developmental process. l then argue that the choice i8 not one 

of role, but one of personal paradigm that guides one' s actions. 

In the third part, l discuss the restraining and driving 

forces likely to play a role in the implementatlon of a 

participatory knowledge system on a large scale. 

Participatory extension and sustainable agriculT.ure 

The existence of developmental processes is we 11 recogn:zed 

in the extension li terature. For example, Rogers ( 1983 ) 

describes a five stage adoption of Innovations process. Leonarà-

Barton (1988) describes a more in-àepth adapta;:; 10n process. She 

states tha t .. ini tial implementat~on of t.echnlcal Innovat i008 :"3 

~ best viewed as a process of mutual adaptation, 1. e., t..he 
<,.11:) 
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é{ ) reinvention of the technology and the simultaneous adaptation of 

the organ.1.sation" (p.253). Her model describes a cyclical 

process where, over a period of time, both the organisation and 

the technology are significantly diffel'ent than what they were at 

the onset of implementation. 

However, these processes are appreciated only for their 

obvious outcomes, i. e .. the adoption of the innovation, or the 

change in the organisation. Theil' importance, however, goes far 

beyond their obvious outward signs. Strange (1988) provides a 

useful example. At one point in his book, he describes his 

involvement in an energy project for small farms, during which 

farmers learned to build home-made energy-saving devices. To his 

surprise, he found that the use of the new devices, and of oth€~!' 

( ) _.- technical measures associated with them, could only account for 

31~~ of the energy saved. The other 69% resulted from a change in 

the overall behaviour of the farrners towards energy consumption. 

He wri tes: "When farm families gained a sense of responsibility, 

of ownership and control over the technology, they behaved in a 

more resource conserving manner in aIl aroas of their farm 

1 ife ... The process, more than the product, was the source of 

success" (p.228). The process gave the farmers the necessary 

background to use the technology effectively. 

Further evidence of the importance of the process is 

provided by Kol b . s ( 1984) theory of e:·:periential learning. 

Ac~ording to Kolb, "learning requires both a grasp or figurative 

{) 
representation of experience and sorne transformation of it" 



absorPtion of reali ty vla the diff er·ent. sensee'. (appl eh~llE'.l (·n \ . 

and b) through orderlng tnis reali t.y by WC, l'doC. . deS':'l ipt:1 C;l alh:'i 

mod-;ls (compl"eh'?nE.ion). 

ale.o t.ake place in two modes: a) t.hrough intelJt.ic,n. b:l reflE-'-=:jn~ 

on the obe,ervat ion2: of the r'e091lt.y. and 'b) through e:·:t.enE"lOl1. 1',~' 

acting on that reality. 

Each of these modes re:t:·resent.s a way of knowing. L!::.arning 

and development are seen as adaptatJ.ons t.o the world b~' 

cyclicaUy using aU four modes. The abilit.y ta use and 

integrate aIl fom.' modee. in any circume.tance r~presents the 

highest level of development. Bawden et al. ( 1984) summar i::e~: 
t , 
~ 

" " this model by wri ting: "Probl~ms start wi th a situation of 

perceived mismat.ches being experienced. DavId Kolh and hie 

colleagues suggest that effect.lve problem solving proceeds fron: 

this fire:t step as a cyclical process involving t.hree more E:t, ... :r·E. 

of i) observation and reflection; ii) conceptualisation and 

generalisation; and iii) action to validat.e (p.216)". 

Paulo Frelre (1970) identified a similar pat.tern of learnj ng 

through reflection and action. He e,aw in it th.::- "pr'act.ic:e cf 

freedom, the means by which men and women deal cri tically and 

creatively with reality and di~.cover how to partlC'ipat.e in the 

transformation of their world" (p.15; in the forew0rd by Richard 

Schaull) . 

Therefore, processes, such as the one described in this 
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thesis, becorne extremely impor~ant when one is concerned with 

development, freedom and empowerment. Such i8 the case with 

sustainable agriculture because these (development, freedom, 

empow~rment) are necessary for consistent respons~ble actions and 

thoughts. The involvement and commitment of farmers ~o the 

developmen~ of their farms ~n particular, and of agriculture in 

general, transcends the actual practices generated and used. In 

fact, the most significant outcome is that participants, 

ultimately, become responsible for the creation ot their future, 

and, conseguently, responsible for the future. In the end, 

ecological practices are not dictated by an external advisor, or 

by outside pressure. They are the resul t of a weal th of 

technical, ecological and self-awareness and knowledge, and are 

part of a life style that is, by definitio~, sustainable. 

The participatory model descr ibed above provides an 

appropriate developmental environment. This enV1ronment is the 

result of the interactions that take place between members who 

accept to learn from one another, and who work toge ther to 

improve their part:i.cular situations. Also, the model is based on 

respect for the freedom of the participants. Originally, the 

farmers have to accept to search for improvement in their 

management praccices. They have to "want to want". This 

decision activates the learning process, which is further 

enhanced in the support group by the participa~ory extension 

strategies and the dynamics of the group. 

() The implication is that the focus of the extension worker's 



JI.- role must shi::t from Ol'e of dissemina t l.ng informa t,1.on. to 

enhancing the learning process through the formation of support 

groups and the use of part1.cipatory strategles. Franc lS et al. 

(1990) state that participatory strategies in extension are a 

necessary response to a rap1.dly chang1.ng world. They argue that 

st least sorne research has to be conducted on-:arm, and the 

responsibilities of research and extenS1.on have ta be shared w~th 

farmers. They suggest a more educationai role for extensio~. but 

of the kind that leaàs to empowerment. They write: "Farmer5 

share in gathering and evaluating informatlon: they a150 share ln 

the risk of applying these practices. This is empowerment 

through education." (p.160). 

Extension worker as facilitator of the ~arm deyelQpment 

In the current view, extension workers bring innovations to 

the attention of farmers. The adoption of t~e :nnovations lS 

seen as the desirable enà, and is the foeus of the extension 

worker's (or salesman's) convergence effort. Nitsch (1985) 15 

very critical of extension workers who "tend to see themselves 

primarily as agricultural experts wl~h an obligation te provlàe 

farmers with scientifically based knowledge. ThlS knawledge, it 

is assumed, will help farmers run their farms more efficiently 

and improve their living conditlons." (p.1-2) 

The very structure of Quebec' s agricul tural k:1Owledge SY5tem 

is arranged to transfer technologies onto farms, rather tha~ ta 

faeilitate a developmental proeess. This 15 illustrated in Fig. 

~ la, in which the current system is also contrasted wlth the one 
~ 



( developed in this project. 

Figure la. Quebec·e agriculturel knowledge system 
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(dotted arrows) 

5.nd nutrient cont.ent. acreage groWI: . farl1llT~' 

characteristics, etc. The information lE then 

instltutions, and sorne of it cornes back 

!"'ecorrunenda cione. packaged ir:to a pre'gram C,l' E, F'l CIC:'.J2i . , , 

ap];·lied at the farm level. 

integrated. In fact, the se have tht-

insti tut ion::. düing the thin}:ing and finding the S'.)lutlone., alld 

t~e farmers impl~menting t~em. Furthermore. the L. .'.:'.,.l,l _ 

0on...::eived a reality of the farm that has been flltered t~l~E 

once by the background (values, status" educat.ion) the 

scientlsts, and then again by the methods of data c~llection and 

analysis. 

Both. the approach used by extenEion agents (trans!er 0! 

information), and the structure of the current agrlcultural 

knowledge system, prevent the establishment of development61 

processes. and. indirectly of sustainable agriculture. Therf arp 

t.wo main reasùns f,)r thi3. 

First. the curl'ent approach and structurë- 61'02 based C>l'l :-:1'::' 

implicit aSB' .. unptic,n that lndividual behaviN1!'. and !',ehbvL,ur 

...::hanges. 5hould be C'ùntrolled froln th-:- .,) .... ,: E·id-:-. 

they shùuld be tne result of internaI ~r)ces~es. 

of free, aware and empowered &dults should be (6.Tld 6.1·E; ) 

controlled fram within. Seen from the sustalnability angle, the 

current. modelstands at the wrongend of the locusof control Besle. 
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( Second, behaviours that would be soc:'a:ly and 

~nvironmentally responsible sustainable are necessarily 

gr-ounded in whole si tuat ion (social and environmental conte)::', 

and internal needs), or rather in the exper iencing of t.he who2.e. 

A knowledge system must allow each indlvldua2. involved to do thie 

(e:>:perlence the whG le) . Anything short of this, anyth:'ng that 

separates people from the ir environment, that dlchotomizes 

reflection and action, or that splits thoughts and feel1ngs, 1· C' 
~. 

bound to maintain behaVlours that are irresponsible and il1-

f01.lnded. The separation is institutionalized in the current 

structure. Researchers, extension agents, farmers, consumers are 

aIl removed from one another, separated by their individual 

( 
disciplines and speclalizations, and by cultural, political and 

geographical ditches filled with a flow of incomplete information 

and misconceptions. 

Furthermore. extension agents usually omit the s~eps that 

would help them grasp the system in Its entirity. They, rather, 

focus on thp innovations, on how it should be done, and on 

immediate and measurable !~esults. They do not. take the time, nor 

the risk, to describe and explain the interactions of the support 

~ystems. and their view of the entire system. 

The participatory model resolves the se problsms by shift!ng 

the control, and t.he responsibili ty, onto the shoulders of 

everyone invo l ved in agr icul ture. The message 18 that "ye-l can 

make a differer ... ~e". Also, both the structure and the approaches 

( tend ta integrate people in their world. The ca~trast between 
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Knowledg'? r:nowl,?·jge Knowledge 
generation. generation. 
t r 5.n:::.f'?l' . 6n:~ ue.e- trenE~ÏE'r . E\nd llt.'? 1 
are int.egrated. are separated. 

1 Social integration Researcher. Researcher, 
i 

1 
+- • agent, extension agents. ex L.enSlon 

1 and farmers are the i and f armers are 
same" ·,:·r éü·e bound 1 E~epar a t.ed , 
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reality. 1 different l'ales on 
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! 
Social interaction Farmers are 1 Farmers are at the 

1 members 
1 

creative of 1 lower end of a 

1 

a networ}: . 1 hierarchical 1 

1 structure 

Focus of act i vi t,y- On process. 
1 
i Gn produC't. 

B,=,cause extensIon 18 a t t,11e interface betwe.;-n l:nowledge 

generation and use, it ('an significar.tly Inf] uence thE: 

development af agriculture. The direct ion of thi3 deve lopment 

will depend on the l'ole that extension warkers decide t~ plbY. 

Ta put. it sim];·ly, lf the y focus on proce8S, and on learning, 

sustainable agriculture has a fair chance of be~ng 9stablish'?d. 

If, however, they continue to channel their efforts towBlds the 

transfer of innovations. i t i8 likely -.:.hat the curl'E'nt, 

agricultural crisie (Table 2) will only worsen. 
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Extension workers must be able to do teree things te become 

:acilitators 0: learning. Fir:=;t, the y must go through a Iearning 

process to heighten their own knowledge about themselves and the 

system in WhlCh the y operate. Plannlng and conducting this 

act icm research proj eet and preparing this thesis proviàes an 

f'xample for this kind of exercise. This impl ies that e:-:t.ension 

workers must reach wi thin, and define their "personal paradigm" 

or those assumptions that guide their behaviours. Consequently 

and concurrently, they mus"t. cri tically appraise what they do and 

the system in whieh they do i t, and then take appropriate 

act ions. Facili tating the group' s development is, therefore, the 

"action" stage of the extension worker's own development. 

Second, ex"tension agents must see themse l ves as eo- 2.earners 

wi th the farmers. Every time they go to a farm they must realize 

that they are there to learn as mueh as to teach. This is 

necessary, together wi th their awareness of their personal 

paradigm", to exchange and explain their perceptions of the farm 

reality and their choices of "improved" farming practices. This 

lS the starting point of an extension agent-farmer relationship 

that will avoid misunderstanding and a paternalistic ("for your 

own good") approach, whieh is a subtle form of oppression. 

FinaIly, they must be able te reeognize at what stage they. 

and thelr clients, are within the change process, and have the 

the knowledge and the skills to fulfill the adequate role (if 

any) for the situation. 

Gartner ( 1990) deseri bes similar quali t ies that the ne;.:~ 



97 

generation of extension workers must possess. He wri tes: "The 

primary guality that this person must passees lS an abllity t.c-

apprecia"te the tatali ty of the farming system, from wi thln and 

without ... " That persan "will be more than a facllltator 

accarding ta the "Rural vacuum" theary; and he wlll be more than 

just a "researoh dlstributor" for he will have the teC'hnlcal 

competence to canduct his own research and t.a interpret tht2 

results of others. including farmers, for use in specifl.ed 

farming systems." (p. 341) 

Finally, by taking on a facili tator' s raIe, e;·:tension 

facilities can great ly affect the structure of the knowledge 

system. They can do this l.n two ways: a) dir-ectly, by serving as 

~) 
"_1. .. 

a l ink between the reali ty of the farm and i ts abstractlon in 'the 

research station, and, thereby, playing a raIe in est.abllE".hing 

research needs and pr iori ties, and b) :"ndirectly, by conductlng, 

in collaboration wi th farmers, farm-spec ific research and 

developing appropriate technologies. This would he Ip to 

"institutionalize" the in:formal research network, and other 

al1:.ernative research approaches and prlorities. 

Implementation of the partl\"1patory model 

The formatlon of numerous participatory groups. and the 

development of a network that would reach deep inta rural areas 

will not be an easy task. 

Obstacles to the implementa tian of the ?art l.Clpa:;ory m:-,del 

on a grand scale will obviously be raised by those whose power i3 

"""') threatened, and whose livelihood is based on fa1'mers' dependency. 
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( Barriers will also be set-up by aIl people, including farmers, 

who fear freedom and the responsibilities attached to it. In a 

sense, it appears much easier to put the blame on the outside, 

and to be the good llttle person who does what he/she is told. 

However, there are also drlving forces. First, there is 

increasing concern for the environment, and the realization that 

sources of pollution, and causes of degradation are multiple and 

interrelated. Solutions are no longer simple and single, but 

multiple and integrated. This calls for integratlng approaches 

and models. 

Second, established farmers, especially dairy farmers or 

those with anlmals and crops, are starting to realize that they 

can maintain production and income by replacing chemical inputs 

(: by site-specific information. The formation of groups of farmers 

hiring a "private" advisor to supply this kind of information 

makes a lot of sense, and more so as priees of inputs go up. 

AIso, young people, hoping ta start in agriculture, are 

faced Wl th a next to insurmountable financial barrier. 

Alternative arrangements that somehow reduce the burden of 

debilitating debt and dependency have ta be found. Su ch 

arrangements are likely ta include integration and interactions 

wi th other communi ty members and support groups. This is 

happening a~ a time when consumers are lncreasingly concerned 

with their food, and show a àesire to participate more actively 

ln food productlon. 1 am referring here ta groups involved in 

() 
... 

"~ommunl ty supporteà agrlcul ture" projects and "communi '"Gy land 
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trust". In these projects, food production i5 tied (often by a 

legal contract involving aIl parties) to both the needs of the 

consumers and the well-being of the supporting environment. 

Strategies for implementing the perticipatory model will, 

therefore, include any action that would serve to form a group, 

creating thereby the adequate environment for wholistic 

development. Such actions will include: a) those that strengthen 

the bonds between farmers and consumers. A catalyst person or 

organisation could offer a service to link interested consumers 

and farmers, and to help them find solid agreement grounds. 

b) Those that strengthen the bonds between farmers, and help thern 

become more self-dependent and self-reliant. This was the role l 

played in this project. Universities could, therefore, have an 

~) interesting role to perform by setting up a graduate action 

research program with an emphasis on community actlon. 

Similarly, government programs, such as the "club d'encadrement. 

technique", could be designed to better serve this growlng 

demand. 

c) Those that help netwùrking such as the production of a Québec 

on-farm trial directory, a computer "phone-in" line, group 

workshops and visits, and the strengthening of resource centers 

where people can get information and contacts. 

The success of the implementation oÏ the participatory model 

will obviously require the involvement of people from aIl places 

in society. These people need not be solely the "movers and the 

shakers". More importantly is that their life style creates a 
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( pull for a society that could simply fulfill their needs. 

() 
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CONCLUSION 

In this . .... proJ sc v, participatory extension strategies were 

employed within a support group consisting of six farmers and a 

University team, and a participatory odel was constructed, ta 

create more sustainable farm systems. 

In this thesis, l have described the activities conducted by 

the group. and the resulting farm and personal changes. 1 have 

also explained the process involved in these changes. The main 

stages of this process, in chronolagical order, include: a) a 

"general description" of the farm system is given to show how the 

farm. or a particular aspect of it, ls perceived; bl this ls 

followed by a period where sharing of information takes ;·lace 

- until the extension worker and the farmer "converge", i.e., they 

- reach a level of mutual understanding sufficient for actjon ta he 

taken. This stage ~ c: callsd " convergence " and, within thi!::' .J....., , 

project, it focused around environmentally-sound fë.rming 

practices; cl the thlrd stage ls called "action", and it consists 

of three main types of activities. In this study, the first 

involved the implementation of what had been decided upon durlng 

the "convergence" stage; the second consisted of participation in 

farm visits and demonstrations; and in the third, the farm 

evolution was monitored and evaluated. 

The importance of this process goes beyond the adoption 

of the new practices or sorne other obvious ctanges within the 

management of the farm. It was demonstrated that the process ls - a Iearn:l.ng and developmental process, whereby human te-ings 
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{' aeguire the ability to think critically and act consistently in 

every unique s~tuation, and therefore, it leads to empowerment, 

( 

( 

awareness and freedom. This process is enhanced by the 

participatory strategies and the dynamics of the support group, 

and thus, the relationship between the participatory model and 

sustainable agr~culture was established. 

This relationship has implications for the role of extension 

workers and, uItimateIy. for the structure of the agricultural 

knowledge system. The extension worker must become the 

faeilitator of the group's learning. Facilitating, however, is 

not just a matter of choiee. It is part of the extension agent's 

own Iearning process by which he/she gains new knowledge, new 

skills and new perspectives. 

For me, this projeet has been one of the most rewarding 

experiences of my life. l have learned about the technical 

aspects of what we, as a group, have tried in our experiments and 

newIy adopted management practices. l have learned how to better 

communicate and share ideas and understanding with the farmers. 

And, ultimately, l have learned how ~o learn. AIso, I have 

become able to clearly define my own assumptions, and make "them 

clear to the farmers and other people around me. t-'iostly, l have 

become more critical, more involved, a more "educated citi.::en" aa 

termed by Spedding (1988). I believe the other participants have 

also experienced a similar personal development. From our point 

of view then. this project has been highly successful. 

This project points to three areas that :;'leed ~.:;o be 
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developed. First, ther~ is a need to develop the tools that will 

help extension workers perform their roles within each of the 

stages of the change process. For in5tance, tools are missing in 

the first stage, "general system's description", to appralse a 

farm and appropriate1y describe it as a system. Complete and 

locally-relevan~ guides for moni~oring and evaluati~g the farms' 

evolution towards sus~ainability are lacking. What cr-l.t~ria 

should we be looking at? How do we measure these adequately on-

farm? 

Second, there i5 a tremendous need to train agricultural 

students to become responsible extension workers. As far as l 

know, most of the student's formation is oriented towards the 

"scientific" (Le., technical, biological, physiological, etc.) 

aspects of agricultural production. There has to be more 

emphasis on prepararing students for their future role as 

communicators and facilitators. They have ta be gl.ven the 

opportunity ta learn to think critically, and appreciate the 

social side of their future work as extension agents. Thia type 

of training should be built into the methods of education 

employed, and not 1eft as something that the student 13 -=;.::;;:>ec~ed 

to develop merely by his/her presence within the un~versity 

environmen~. 

Finally, as agricultu!'al sustainability becomes an 

international priority, there is a need for more "action-

research", in which the results a~Q immed:ately felt by ~he 

people, and in the setting of the researc~ ?r-0~ec~. ~h:s :ïpe ~f 
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~ research haa the tremendous advantage of potentially creating, 

besides scientific/technical research results, changes in the 

( 

participants themselves that are necessary for the development of 

sustainable agro-ecasystems. These changes include heightened 

levels of knowledge and skills, as well as new perspectives that 

lead t.o increased awareness and empowerment. These changes are 

manifested in the ecalogically and sùcially responsible actions 

of all those involved. 
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APPENDIX 1 
(Exploratory farm survey) 

Name •.•.••..•••••••••••••••••••••••••.•••••••••••••••••••••• 
Address ............................................................ . 

Phone ...................................................... . 
Produc t ion ....................................•............. 

Farm 5 ize ..................................... , .................. . 
.. . . . . . . . . . .. . . .. . . . . . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . . . . . . . 

sorLS 
-major soil types 
-drained/nendrained 
-avail. soil anal. 

CROPPING SYSTEM 

-crepe and acreage/incl.yield est. 

-rotation 

-pests/weeds/diseases 

-cultural practices (field prep.,mech.ops.,fz,hc,ic .... ) 
-incl. machinery 

-manure management 

-particular problems 

1 



2 

.-;. ANIMAL PRODUCTION SYSTEM 

-herd inventory 

-nutrition 

-health status(by age/prodn g~oups) 
-incl.reprod 

-grazing 
-,..,.. 

........ 

-housing 

-particular problems 

--
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APPENDIX 2 

Matrix of the conversion to the following rotation: 

Aifaifa - Alfaifa - winter cereal + green manure - corn - barl~y 

Fie Id Numbers 

Tranai- 1 2 3 4 5 
tian 
Year 

. 
A / B A / B 

0 corn corn corn/ùata oats/hay corn 

1 barley + corn barl~y/ alfalfa/ barley 
green alfalfa corn 
manure 

2 corn barley alfalfa winter alfalfa 
rye / 

barley 
+ green 
manures 

3 barley alfalfa alfalfa corn alfalfa 

4 alfalfa alfalfa corn barley winter 
cereal + 
green 1 

manure 1 

5 alfalfa winter barley alfalfa corn 1 

cereal + 
green 
manure 

.. - - ----
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APPENDIX 3 

SOMMAIRE DE LA RENCONTRE du 03 avril 1990 

Les essais qui seront effectués cet été incluent: 

Categorie 1: engrais verts 

Categorie 2: jl~is intercallaire 

Categorie 3: survie des céréales ct"hiver 

Categorie 4: compost 

Sous-categorie: sous-salage, chiael, houe rotative, 
sarclage 

Les rotations visées à long terme sont: 

Fi - F2 - F3 - Mais - Cer.+ E.V. - Mais 

Fi - F2 - Cer.(d~hiv.) + E.V. - Mais - Cel'. 

MG - Soya - Cer.d~hi~,. + E.V. 

Fi F2 - F3 - MG - Or.- Cer.d'hiv.+ E.V.- MG - Ble 

Categorie 1: Engrais Verts 

CULTURES 

A- Céréales d'été 
i- semis après récolte des 
céréales: 

- Radis Hui leu.x 

- Moutarde Blanche 

- Sarrazin 

- Autre céréale 
d'été 

~~- semis dans les 
céréales: 

- Trèfle 

- Vesce Velue 

NOMS 

Ferme A, 
C, D, F, E 

A, D, B, (7) 

D, 

Ferme A 
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B- Céréale d'hiver 
i- semia après la récolte 

des céréales 

- Radis Huileux 

11.- semis dans les 
céréales: 

Trèfle 

- Vesce Velue 

C- F3, se servir d'un foin de 
3ième année comme d'un 

engrais vert. 

D- Essais sur cultures suivant 
l'engrais vert de 1989. 

i- après céréales d'hiver 
et trèfle: essais de 

différentes doses de 
fertilisants sur le mais. 

i1.- après un foin de 3ième 
année: essais de 

differentes doses de 
fertilisants dans le 

mais. 

Ferme A 

Ferme A 

Ferme A, D, E 

Ferme A 

Ferme B 

BUTS IDENTIFIES (durant la rencontre) 
Recycler les nutriments 

2 

Contra 1er les mauvaises herbes (en couvrant le sol, 
en brisant leur cycle). 

Augmenter la matière organique (à long terme). 
Decompacter le sa l (par les racines pivotantes de 

certaines cultures) . 

Il faut aussi mentionner: 
Stimuler l' activi té microbienne. 

- Ameliorer la structure du sol. 
- Contra 1er 1 - erosion. 

N.B,: Le Ch01X de l'engra.l.s vert dépend des priorités du champ et 
des !"9ssourC93 .:i laponi b les. Par exemple, le radis huileux peut 
3et'v:;.r de décompac<:eur mais necessite l'apport préalable de 
fumier. 
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Categorie 2; Mais Intercallaire 

CULTURES 

A- Mais et soya/fève dans le 
rang (pour ensilage) . 

B- Mais et: 
- Trèfle 
- Raygrass 
- Vesce Ve lue 
- Raygrass + Vesce 
Velue 

Ferme C, D 

Ferme B, C, F 

BUTS IDENTIFIES (durant la rencontre): 

Aider dans le controle des mauvaises herbes. 
- Augmenter le tau:< de proté ine dans ].' ensilage _ 

3 

- Diminuer l'erosion (en servant de ccuverture de so l). 
- Réduire la compaction du so l à la réco l t r: • 

- Peut servir de source de fertilité (les legumineuses 
dans certaines situations). 

Catégorie 3; Survie des Céréales ct 'Hiyer 

CULTURES 

A- Semis "no-till" des 
céréales d 'hiver directement 
dans les chaumes de soya. 

B- Semis de canola, l'automne, 
avec les céréales d'hiver. 

C- Semis ct' une céréale d'été 
avec la cereale d'hi ver. 

NOMS 

Ferme B 

Ferme C 

Ferme C, B 

BUTS IDENTIFIES (durant la rencontre): 
- Augmenter la survie des céréales d'hiver (ce faisant, 

on augmente aussi la couverture du sol minimisant 
ainsi l'érosion et maximisant la compéti tion avec les 
mauvaises herbes). 
- Essayer le "no-tUl" (et vérifier ses a-fantages) . 
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Categorie 4: Compost 

A voir. 

Sous-Categorie 
Les essais dans cette catégorie restent à déterminer et dépendent 
de la disponibilité des instruments. S'il s'averait impossible 
pour nous de faire ces essais, nous pourrions au moins aller les 
voir chez quelqu'un d'autre. 
En attendant, voici la liste des possibilités: 

PRATIQUE NOMS 

- sous-solage, SU~Vl Ferme D 
d'un engrais vert stabilisant. 

Chisel; en '89 Ferme B, 
certains producteurs ont E, F 
essayé le chisel. On pou.rra 
peut-etre évaluer sa Ferme A 
performance. 

- Sarcleurs (Lely, Ferme B, F, 
houe rotative) C, A 

BUTS IDENTIFIES (durant la rencontre) 

Controler mecaniquement les mauvaises herbes. 
- Reduire les couts. 
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,~ METHODES d"ESSAIS 

.... 

Un essai permet tout d'abord de comparer l'effet ou la 
performance d'au moins de~{ traitements. Donc, AU MINIMUM, nous 
suggerons de diviser un champ en deux pour pouvoir faire une 
comparaison valable. Par exemple: 

Partie 1 vs Partie 2 

Radis 
Huileu.~ 

dans le 
exemple: 

1 

Radis 
Huilew-: 

Moutarde 
Blanche 

Notez cependan~ que plus l'essai est répété souvent 
meme champ, plus la comparaison devient valable. Par 

2 2 

Moutarde Radis Moutarde 
Blanche Huileux Blanche 

1 

1 
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SECTION 1: IrurRIMENTS PROVENANT DE LA FERME 

CHAMi> Il: 14, 15 
TABLEAU 1.: AZOTE DU FUMIER 

SAISON D' : : TONNE (S) : Kq de N"m:F .cteur : Kq d~ N"m 11(9 de ~lor9: F.cteur :1<9 de Norq :: 
APPLICATION : :PAR HA : polir TONNE:de dl!lp. :d15p. par Bol :p.r TON~IE Ide disp. :disp. par Il ... :: .. 

" COURRANTE .. 0 0.4 0 :: . . . . 
AUTOMNE .. 0 1.J 0 0 4 0.4 0 .. 
PASSE .. :: 

:: .. 
DEUX ANS :: :: 
PASSES .. 0 0 0 4 0.12 0 .. 

:: :: 
TROIS ANS .. .. 
PASSES .. 50 0 0 4 0.05 10 .. 

:: .. 
TOTAL .. 0 10 .. 

TABLEAU 201: AZOTe DES ENGRAIS VERTS 

.. .. 
SAISON D ::KILO :% d azote:Ficteur :Kg d 'I~ .. 
AppLlCATIml : : PAR HA :d~ dlsp.:par ha :: .. .. 
COURRAIHE .. 0.5 0 .. 

:: :: 
AUTOMNE .. 2200 O.OJ 0.5 JJ .. 
PASSE :: .. .. .. 
DEUX AI~S .. 0.25 0 .. 

( PASSES .. .. 
TOTAL JJ 

TABLEAU J: FIXATION D'AZOTE PAR LES LEGUMINEUSES 

Culture : :kq fues:: 
: :p.r h. .. 
:: .. 

Mals-9riln .. 0 .. 

( 
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TI\RL(I\U 1 b: PllOSrllORE DU rUMIER 

SAISOH 0 :I<q de r :r ~(tfW'" :Kq de r :: 
I\PPLICAIIOI-I : PM TOilI-IE:de dl5p. :dI5p. l'''''' ,,~: : 

:: 
COUfllMIHE 0.6 0 :: .. 
AUTOMNE 1.77 0.6 0 .. 
PASSE :: 

:: 
DEUX MIS ., 
PliSSES 1.7 0.2 0 :: 

:: 
TROIS AHS :: 
PASSES 1.7 0 0 :: .. 

0 :: 

TABLEAU 2b: PIIOSPHORE DES HIGRAIS VERTS 

:: 
SA 1 SOI'I D :e: dl' :r~ctell'" : Kq de P .. 
APPU CA TI 01'1 : phOS!lhore: dl? dl5p. :par ha .. 

:: 
COURRIINTE 0.6 0 :: 

:: 
AUTOMNE 0.006 0.6 7.92 :: 
PASSE .. 

,,,,,,, PEUX MIS 0.2 0 :: 
PASSES 

".\'il 

7.92 



3 

,( 
TABLEAU le: POTASSIUM DU FUMIER 

SAIsor~ D' :I(q de 1( :F'.e teur :/(q de 1( : : 

APPLI CA TI OH :p.ar TONNE:de dlSp. :disp. p.ar Ha:: 
1: 

COURRANTE 0.6 0 .. .. 
AUTOMNE 3 0.6 0 : : 

PASSE .. 
,. 

DEUX ANS .. 
PASSES 3 0.2 0 , . .. 
TROIS MIS :: 

PASSES 3 0 0 .. 
" 

0 ,. 

TABLEAU 2(: POTASSIUM DES EHGRAIS VERTS 

,. 

SAISON O' :': de :F'.adeur :I<q de 1( ,. 

APPLI CA TI ON :potasslum:de dlSp. : par ha .. 
.. 

COURRA/HE 0.6 0 .. 
,. 

AUTOMNE 0,043 0.6 56.76 .. 
PASSE .. 

.. 

( 
DEUX ANS 0.2 0 ,. 

PASSES : : 

56.76 

( 



TABLEAU 4, TOTAL OES CONTRIBUTIONS DES SOURCES DE LA fERME 

.... 
TOTAL POUR N dlSp. :P dlSp. :K dup. 
CE CHAMP kg/ha : kg/ha :kg/ha 

No: 14, 15 43 7.92 56.76 

TABLEAU S: BESOINS DE LA CULTURE A COMBLER 

Al BESOINS TOTAUX 
N P 

CULTURE T prevue:Kg/Tonne :Kg/ha :~g/Tonne : Kg/ha 
par Ha : reco llee :recol tee 

7.5 24 180 13.3 99.75 

Bl BESOINS A COMBLER (beSOins totauK-contrlbutl0n de la terme) 

: : N p K 

Kilo/Ha 137 91.83 63.24 

EST-CE QUE VOTRE SOL PEUT VOUS FOURNIR CES QUANTITES? 

-

1( 

:Kg/Tonne :Kg/ha 
: rll!CO 1 tell! 

16 

4 

120 
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APPENDIX 5 

Budget des éléments nutritifs 

(N.B.: Pour compléter le budget, multipliez le %, ou les kg/T, de 
l'é)ément - apparaissant en annexe - par la quantité, en kg, de 
la source) 

INTRANTS 

SOURCE QUANTITE N (kg) P (kg) K (kg) 1 

(kg) 

1- Grange ----- ----- ----- -----

- anlmau:·: 

- foin 1 
1 - moulée 

- paille 

2- Champ ----- ----- ----- -----

- fumier 

- fertili-
sants 

1 

1 

- Fixation 
dON 
(Lu::. =150 1 

kgjha; 
Tr~fle= 
lOOks/ha; 
Soya= 
50kSlha) 

1 

Soua- ! 

Total 1 
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SORTIES 

SOURCE 

1- Grange 

- animaux 

- lait 

- fumier 

2- champ 

- céréales 

- mais 

- soya 

- foin 

Sous-
Total 2 

TOTAL 
(1 - 2) 

2 

QUANTITE N (kgj P (kg) K (kg) 
(kg) 

----- ----- ----- -----

----- ----- ----- -----

1 

1 
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ANNEXE 1: Contenu en N. P. K du fumier 

Sur votre ferme Moyenne régionale (région 07) 

Résultats (voir n ote) Solide Liquide 

N tot (kg/T)= 6.8 3.5 

N am (kg/T)= 1.9 1.6 

N org (kg/T)= 4.9 1.9 
(N tot - Nam) 

P205 (l~g/'T) = 4.0 2.0 

K20 (kg/T)= 5.6 4.4 

N.B.: Si vous avez les analyses de vos fumiers, inscrivez les 
résultats dans cette colonne, et, s'il y a lieu, utili~ez ces 
chiffres pour vos calculs. 
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ANNEXE ~: % DE NUTRIMENTS DE DIFFERENTS MATERIAUX 

% da nutr1ments de la mat. seche 
Culture % de N % da P % de ~ 

Luzerne: "" c; -- . -' .'.:5 1.5 

Trefle :2.5 1.-':: 
rouge 

1 Vesce 
velue 

::.&! a 50 l 
M.:.l 1.1) l 

1 
l).14 1. 5-=; 

Rad1s HU1lau~~ 
1 

:; • Ci c) .6t) 4.-::0 

, 
I-

MOLltarde blanche 4.0 :) a .:JO 4.-::0 

I Sarra=~n 

Avo1ne 1.9~ (~ ---' . _"_, 

-""" Orge :2. c) 0.40 1) .49 

1 
Ma.is Grain 1.:: 

: Ma~s d'en:;_ 0.40 t). (:7 !) • ::(: 

1 
Soya ~.O <).59 1.'::0 

1 Pa.~lle de 
1 

cereale 0.58 (l.:::! 1. 5::: 

Cr1blLlr= da .==r~:tl= (la 55 0.7-:: 
, 

C.:;~on d'ep~s de 1'1- 1
-c ..... ::> 

~----------------------------4----------------r--------------1------------! 
1 
1 

~----------------------------~~--------------~---------------r----------~ l - - - - -
1 

- - - - \ 1 

1).4( (1. (:4 0.55 

Fa'_Ll.llas Cl'arbres 
1 

t).8(1 i (J.15 (~ • 5() 
1 
1 
1 

Candre ! -
1 

1. S(l 4.8 1 
1 

1 
1 

CapeaLl!~ de b01S j - 1). r)O:: (s.1)(:9 
1 i 

Phosphate de ('"ache 1 - ! -:'t) • (J - ! 1 

1 
, , 

1 1 1 1 -
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ANNEXE J: Contenu en N. P et K du lait et de la viande 

I<g de nutriments,' 11)00kg de ' ~ +- I~Ll de vl.ande .. ,3,. ,_ -
N P ~ 

LriIT 5.5 5.(1 - "7 _1. 1 

','lANDE 50.0 :29.0 6. () 

-
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APPENDIX 6 

Results of trials, Summer 1990 

l- Results of green manure trials. Suromer 1990. 
Note: In aIl cases, the weed biomass at the end of the 8easan was 
negligible. 

, Green manure Seeding 
Date 

Seeding 
Rate 
(kg/ha) 

Biomass, 
including 
roots 
(kg!ha) 

Bu...:.kwheat 1.1 .June. 1 50 3950 
f.9.rm) 

0i1 Radiah August 17 
(avg. \Jf 5 1:;0 25 
farms) 

White Mustard August 17 10 to 15 2569 
i (avg. of 2 ta 30 

farms) 

Red Claver ( 1 Hay 25 12 1630 
farm) 1 

1 Alaike Clover 1 May 10 
i 

16 ::130 

8- Rpsults of mixed rropoing trials (~0rn =i!~ge. - p01ptpane;] 
Summer 1990. 
Note: The ':,orn waB .3eeded ?t 5621() gl'S.:':1:3,':W.: ::E'L":: "Il'"::!''":: n" 
herbicide used and ana cu!t~va~~0n; N.A. = Nc~ Ava~~~t:~ 
1 

1 ----'---..., 
1 Polebeans 

1 
1 Seeding 

1 

; Yield 
! 
! ~~ Proteln : Ener-gy 

Seeding Rates: date 1 (kg!ha) 1 (Meal/kg) 1 , 
i 1 

0 May <")>:' 13151 11.0.:3 i :. ô=: ~..; 

14~O2 
.. 1 15::44 IN.A. i ~1. A. 1 1 

beans/ha 1 1 : : 

29640 
1 

.. 
1'30~1j 11.1. 7 i :.51 ! 

1 1 
beans/ha 1 , 

i 1 

42608 " 15584 'N CI : N.A. 
beans/ha j 

1 . , .. 

, 1 ! 1 

! " : 4 ,.. 1 

" 1 56810 _38.30 :N.A. LA. i 
beans/ha 1 j 

~-----------------------------------------------------------------
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3- Results of mixed crQPping trials (CQrn silage + soyabeans). 
Suromer 1990, 
Note: The CQrn was seeded at 7820B grains/ha; there were no 
herbicide used and Qne cultivation . 

Soyabeans Seeding Yield % Protein Energy 
Seeding Rate Date (kgjha) (Mcaljkg) i 

0 Hay 27 17552 N.A. N.A. 

~519~3 
.. 12803 8.8 1.59 

1 beans/h8. 
t 

4- Results of fertili~atiQn rate trials in grain corn. Summer 
1990. 
Note: On aIl other aspects the management of these plots 
followed recommended practices. 

Farm Fertilization Rate: 
1 
Yield of Grain Corn t 

N-P205-K20 kg/ha kg/ha (14% 1 

moisture) i 
! 1 

Farm A 0-0-0 16355 
, 
! 

89-52-15 6905 1 

177-105-31 7001 1 

1 Farm B 0-0-0 8091 

152-119-119 8604 

:270-119-226 9018 t 

5- Resulta of weed contrQl trials in soya. Summer 1990. 
Note: On aIl other aspects the management of th6 soya followed 
recommended practices. 

1 Weed management '-Y-i-e-l-d-O-f-a-O-y-a-k--g/ha 1 Weed Biomas\. (end 
(13% t) f th ) 

1 

m01S ure la e season 1 

kg/ha 

Recol1unended 2700 210 
herbicide 

1 

1 907 . 5 
J 

1 

1 Rot.ary heed twice. 1 :2445 
no herbicide 

1 i 
J 

1
550 Recommended 1 ~668 

herbiCide and 
1 rt)t.ary hoe·:i tw:.ce 


