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of sorghum with 100 kg/haof 14-23-15 pius 50 kg/ha urea ranged from 17%
to 58%. The percentage of farmers who would have lost cash by fertilization •
of millet with, 100xg/ha volta phosphate plus 50 kg/ha urea, ranged from
80% to 86% (Lang et al., 1983). '

The potential benefits of animal traction include expansion of area
cultivated, reduction of labor constraints, and increased yields. The '
relevance of animal traction' to 'this study ,is the deeper cuItivation of '
the soil during weeding which enables farmers to construct more effecive

,tied ri.dge~ than with manual cultivation.'

The objective of this study is to ~etermineeconomicreturnsrrom
investments in tied ridging and minimal 'fertilization of ,sorghum:,. maize'
and millet under farmer~managed conditions. Data'presented here, from
trials in 1984, are generally supportive of,butmore extensive'and con­
clusive' than, data from previous year.s (FSU/SAFGRAD, 1982; Lang'et aI,
1983). '

MATERIALS AND METHODS

Agronomic,and socio-economic research was conducted in five villages
(Nedogo, Bangasse, Poedogo, Diapangou and Dissankuy) which represent ,a '
wide range of agroclirnatic zones and agricultural productivity. In each

,village a census was taken to identify-all households (Lang,et al., '1983).
From this census a random sarnpleof 30 households was selected. This
sample was used as the base for socio-economic surveys which were-.' designed
to identify production constraints and to understand the farmers' decision~

making environment. A questionnaire-was also conducted to find out the
extent of adoption of certain technologies. Farmers were asked to comment

,on the benefits, and problems with the new technologies.

, Three experiments were ~onductedon fields of up to 25 randomly
chosen farmers in each of one to five villages. 'The number of treatments
for each experiment'was five orless.~ Each 'treatment was randomly assigned
to a parcel of thefarroer' s field. Parcel size ranged from 0.05 to 0.12,
ha, depending upon ,the size of the farmer's field. The one parcel of
each treatment in each farmer's field was considered as an, observation .',
The farmers managed and carried.out the experiments and were respotlsible' ,
for all labor inputs. Prior to seeding, FSU field staff stationed in
each Village delineated each parcel with colored stCikes and measured the '~.

area of all parcels. FSU field staff frequently 'visited the farmers to '
ensure that seeding, application of fertilizer, construction of tied
ridges and other taskswere'effected ,correctly and on time. ,Labour inputs'
by the, farm families were recordedeachweek'by,FSUstaffori afarmer~
recall basis. Prior to harvest, FSU staff· evaluated all" parcels forge­
neralconditons of the crop. Farmers harvested all>parcels. FSU staff
weighed the harvest from all parcels. ' ,

,The economic analysis required labor data,
fertilizers, and agronomic data. The labor data requirements were the
number of hours of labor it took to construct tied ridges'andapplY
fertilizer. , For tied ridges, the values of'100, 75 and 75 hours of
labor per, hectare were used for manual labor, donkey' traction, and ox
traction, respectively. Because tied ridges are constrLictedin combi-
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nation with a weeding operation, these figures express the additional time
necessary to tie the ridges above that required for the weeding operation.'
Fertilizer application required 40~ 20 or 75 additional hours of labor
per hectare when applied , respectively, in the seed rows ,., or in pockets
at 10 to 15 cmfrom the seed po~kets. The labor hour figures are all
expressed on a man-hour equivalent basis weighted as follows; one male
hour (~ 15 years) = 1, one female hour ( , :::>15 years) = O. 75 and 'one·
child hour ( <: 15 years) = 0.5. ,The labor data, which was gather-edon'
a farmer recall basis, showed a large variation and with the help of the
field staff, the data was carefully. screened to arrive at thefigures~
A40 CFA./hr opportunity cost for farmers' labor is used in comparing the
economic return/hr of the additional· labor required to construct tied
ridges and/or apply fertilizer. 1 This figure represents a best estimate
of the opportunity cost, based on field staff observations. Grain prices
are the official OFNACER prices irlthe fall of 1984. The prices are
92CFA/kgfor sorghum; niillet and maize. The fertilizer prices are the
the official prices (subsidized) in the spring of 1984. The prices are
78 CFA k:gfor 14-23-15, 88 CFA/kg for' urea and 25CFA/kg for volta phos-
phate. ", . . ,

'Total rainfall· during£he ""1984 growing season" was considerablY,
below long-term seasonal average rainfall at all villages. Total rain­
fall (mm) was 514, 452, 633, '675 and 458 at respectivelly.Bangasse,
Nedogo, POedogo,DissankuyandDiapangou. AtBangassethe.rainsbegan
early"in,the season and continued regularly until 15 August. Absence of
rainfall" from mid-September caused severe drought stress in most cereal
fields during flowering and'grain fill., At Nedogo rainfall was limited,

. but occurred regularly and was adequate for fair' crop growth. At
Poedogo, lack of rainfall delayed seeding of most cerealfieldspntil
,early July. Beginning.mid-July,rainfall was excellent and.continued
until.mi-October. ,At .Dissankuy " lack, of ·rainfall. delayed seeding.

Throughout the season '. several .. largebut 'infrequent rains occurred. re­
suIting in several periods of drought stress. At Diapangou, rainfall
was limited and infrequent until early July. Rains were small but '
frequent during September and October. '

Most of the agricultural labor is provided by family members throu­
, ghout the. agricultural season..Although some farmers .·are able "to hire
',labor in peak periods because of economic or<social status·, little

labor is available for hire at these·t.imes. The40CFA/hr~ opportu­
nitycostishe average of thewagdrates paid for hired labor du!:,ing
the peak labor periods of seeding,- first weeding and second ,weeding.
Imperfections in the labor market account for the 'fact that the wage
rates do not substantially change from period to period. However, the
marginal.product of labor. can befour.to,five times'the average wage
rate in criticai labor shortage periods (Norman' etaL ,1981; Roth and
Sanders, 1984). . ,
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Experiment I. The experiment was conducted at· Nedogo with manual tr'action
and donkey traction, at Bangasse with manual traction, at Dissankuywith
ox traction and at Diapangou with manual, donkey and ox traction. The
four treatments were the following: traditional management practices in­
cludingflat cultivation and no fertilization, the control (C); construc­
tion of tied ridges (TR) one month after'seeding and no fertilization;
flat cultivation and 100 kg/haofcotton fertilizer, 14-23-15, applied in
a band at 10;..15 crn from the rows of sorghum.two.weeks after seeding plus
50kgl.~a of urea, applied in pockets at 10-15 cm from the seed pockets one
month after. seeding (F); and construction of tied ridges as described.
above, plus fertilization as described above. Locally grown varieties
sorghum were utilized., ..._...

The experimemtwas conducted at DissankuY for thef.:i.la5t time' in1984,~
At Nedogo, Bangasseand Diapangouthe experiment was conducted in .1983;

-and in '1984; treatments wer.e ,assigned to 'the same' parcels as in 1983~·At·
Bangasse and Dissankuy, the experimental design was a randomized complete.
block. Farmer's fields were replications. At Nedogoand Diapangou, the'
experimental design.was a split-plot with whole-plots (types of traction)
arranged in a' completely rand?mized design. Treatments were the subplots •

Experiment II. The'experimentwas 'conductedatNedogo wi thdonkey trac­
tion, Bangasse and'Poedogo with manual traction, Dissimkuy·with ox trac~

tion. Local varieties of maize were utilized. The two treatments were
the foilowing: traditional management practices including "flat CUltivation,
the control (C) and construction of tied ridges (TR) one month after .
seeding. It was "planned that half of the farmers at Poedogo and
(villages at which mulch .was most available) were to, apply mulch at
to one. 'of .the two, parcels after construction of tied ridges •. It was
reasoned that . farmers'wouldhave access to: sufficient mulch for one~half

of .their compound maize field which is .usually very· small in area. ...• How­
ever,onlY four farmers 'at Poedogo and., two farmers at Dissankuy had
to·sufficient mulch •. We abandoned the application of mulch, although"·
these·sixfarmers did apply the mulch. Compound fields," on which niaize
usually growl1, are relatively well fertilized with ma,nures'and'organic
wastes ,and rai,nfall is usually the mostlimitingconstraint .. ,""

Theexperimentw~sconducted at PoedogoandDissankuy' for
time in 1984. At Nedogo ,Bcmgasse and Diapangou the experiment
ductedin1983, and 'in.' 1984. In 1984,treatmentswere assigned to the
same parcels as th~y were in '1983 to capitalize on residual soil· water

'which might be pres,ent as a result of tied ridges in 1983. At Nedogo;
Bangasse, Poedogo and Dissankuy the experimental design was a randomized
complete btock•. ' Farmers' fields were replications. At Dlap,angou
experimental design. was aplit-plot with whole units (types
arranged in a .completely randomized design and treatments
subunit. • The statistical significance of differ·ences between' maize
yield means ofthe·twotreatments (flat cultivation and· tied ridges) was'
determined by 'thet-teston pairs of observations. A pair of observations;
the yield for maize with flat cultivationand'theyield.for maize with

,tied ridges, was ob,tained from each farmer's field.
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Experiment III. The experiment was conducted for the third year in 1984
at Nedogo and Bangasse with manual traction only~ Local,T?rieties of
millet were utilized. The' five treatments were the follo;ring: traditional
management practices including flat cultivation (without ~ied ridges) and '
no fertilization, the controleC); construction of tiedr-dges eTR) one
month after seeding; F, consisting of 100kg/ha of volta ;hosphate (VP1)
aoplied in the seed pocket plus 50 kg/ha urea applied in;ockets at 10-15
em from the seed pockets two weeks after seeding', and cOr..!truction of tied
ridges one month after'seeding; 2 F, consisting of 200 kg'ha ofVP1 and
50 kg/haurea applied together in a pocket at 10-15 em f~m seed pockets
two weeks after seeding; and, F,consisting of 100 kg/ha1?1 plus SOkg/ha'
urea, but without tied ridges . '

In 1984, treatments were assigned to' the same parcels as in 1982 <and
1983 to capitalize on the availability of phosphorus froo VP1 applied in
previous years. At Nedogo and B~mgasse" the experimental design was a
randomized complete block. Farmer~rfields were replications. '

Adoption of technologies. A survey was conducted in Novenber, 1984
interviewing the FSUfarmer cooperators of the farmer-ma--::gedtrials.
The farmers within "the farmer;...managed trial, group', also c:mprise" the ,'. far­
mers that FSU collects socio-economic data from. The scr...io-economic data.'
made it possible to analyze some of the key variables ttEt may distinguish
adoptors from.non-adoptors.

'.
Expe'riment I • 'The •relative -responses of sorghum to 'the ~our treatments:"
was consistent' across the four villages: Nedogo, Bangass:o, Dissankuy and
Diapangou(Table. 1). Treatments consisting of tied ridI;2S to reduce sur­
face runoff of rainfall, or fertilization to ameliorate ~he low soil fer­
tility resulted in increased levels of sorghum yield. fuwever, the, .
greatest yield response was consistently achieved with.t:..ecombination
tied ridges and fertilization.

Yields of sorghum were generally higher with ,animal traction than "
manual traction. However, at. Nedogo ,the differemcewassignificant

only for the combinationoftied ridges and fertilizatia::. At Diapangou r
sorghum yields with ox traction were not superior, to th~sewith donkey
traction. It is possible that the deeper cultivationdzing weeding with
ox traction;, compared to donkey traction, accentuated Uesevere drought
conditions .in.1984, especially in sandy soiiswith low=-:-ganic matter,.

•Theeconomicanalys1s show~:'ihatfor the mean Yi~l: increases at all·
locations, the return/hr for labor inputs to construct -:ied ridges, and/or
to apply fertilizer is above the '40 CFA/hropporttmity .::cst of labor•. The
combination of tied ridging and fertilization resulted' ~'1 the largest net
returns at all locations • Netretu·rns Wi3re larger for :ertilizationalone
than for tied ridging alone at Bangasseand for thet~ types of trac­
tion· at D:1.apang'ou. Also, the return per hour of additional labor for the
combination of tied. ridging and fertilization were larg:st at Bangasseand
for the two types of aniinaltraction at Diapangou. Wit.:~ respect to risk,
tied ridging alone carries no risk of losing cash. Ho~'ver; the fertili­
zation, alone treatment i~moderately riskyands0ffi,E!. fa..-.ners at' each
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236 394 671
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o ,. 26 0
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498 6BS 849· 1133
190 ' 351 635
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o 21 0
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6rainYield, kg/hi'. .,.
Yield 6ain AboveCcntrol, kg/hi
Gain inN,t Revenue,.. eFA
Return/hr. ef Addi ti anal Labor, eFA
.1 hr••rs Vllo Iiould Have Lost Cash,

SrainYilld, kg/hi
Yidd EainAbovl Control,kg/ha
adn.in Net Ri"lnue, CFA
Return/hr. of Addi tiond Labor, eFA

_tFaraers Ifholiould Hav' Lost Cash

Grain Yield, kg/hi
Yield 6~in Above Contrel,kg/ha
Gain in leet. Revenue, eFA_ 21
Returnl/ir. of AdditionilLabor,CFA 3/
1 Farlers Vbo lIoilld"HaveLost CiSh

SrainYhld,kg/ha
Yield 6ainAbove Control, kg/ha
Gain in Net. Revenue! eFA .
Return/nr.of AdditiondLabor,' eFA

.I Farlers Wholfould Have Lost Cash

Grainfield, kg/hi
Yield6ain AbovlControl, kg/ha
Gain in Net Revenue, CFA
Returnlhr. of Addi tion" Labor, CFA
1 Farnrs Who Would Have Last ClSh .,'

6rain'Yieid, kg/hi
. Yield6ai n Above Control, kg/ha

6air.in Net Revenue. (FA
Return/hr .of Addi Hond labor, eFA
! Faraers. !ino lIould HiVe,Lost Cash:<

.-Srain Yield, kg/ha
- Yifld Eiin Ab~ve Control, 'kg/ha

6ain in Net Revenue, CFA
Return/hr. of AddHi and Labar, CfA
1 Faraer5· Klto Mould Havl Lost Cuh
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. . - . . - - . . .

I~C I: central (nliliedridgesorfrrtilinr);TR I: tied ridges constructed ant lonth afhrseeding;
I J s l00kg/ha !4-23-15ha Meeks Jihr seldinq plus 50 kg/ha urucnflonth afttrueding. .
2/Net revenue :yiel~gain x grain price (92CFA/kgl lillusfertilizer cost;D9 eFAlkg~cr _14-23-15, irId .66
. eFAlkg fer urtd,lnCludesinhrest charge forsii lonths .t rate of lSI.. '...

31 Hetrevenue/additional labor of tied ridging and fertilizer application. ".nual, Donkey, .nd Ox traction .. c.

rr~uire 100,7S,and 75 houf!iof ldditiond l~~or/ha fer tied ridging rrspedivllY. Jtrtilizer.pplicatian
, . requires 95 .ddi tiondhours/ha. .. .,.. ... . . ..

,- 4l.S.E. : thlshndud error of the diHerenu bet.een two t'rfilhent le.ns.eV1=ttitficie~t of variation.

Table 1. Econolic analysis of hrur ..n.~ed trial! of sorght:1 Nith hrtilinr and tiea m!ges,
. -----------------_..._----------------------------------------"-----------------
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location would have lost tash. The use of tied ridging in combination
with fertilization, substantially reduces ,the farmers' risk of iosing
cash as opposed to the fertilization alone treatment. When tied ridges
and fertilizer are combined, only 9% of the farmers at Nedogowith manual
traction and'17% of the farmers at Bangasse with manual traction would
have lost cash~ Only at these two locations is the tied ridging-fertiliza-'
tioncombination a greater risk than tied ridges alone. However, the low­
risk tied ridging options results, in sUbstantially reduced net returns when
compared wIth the tied ridging~fertil~zationcombination." -

Experiment II. BecCl.useof. drought conditions which were particularly da­
maging to maize in 1984 ,several farmers in each village failed to cons...;
truct the tied ridges and these fields were abandoned. This resulteclin'
a limited number of observationsf'or treatments. Although 'the number of
observations was less than desired, the results show that at all villages,
representingaw~derange of yield levels, maize with tied ridges produ~,

ced greater yields than maize without tied ridges (Table 2). At Diapangou
the experiment was conducted with manual traction and 'with ox traction.
With both types of traction,yieldsof maize with tied ridges were 'signi-,
ficantly greater than yields of maize without tied ridges. Maize with ox
traction px:-oducedsignificantly'greateryields than, maize with manual

, traction.' ' ' ,

The economic analysis shows that in all trials, the mean
'crease from constructing ti~d' ridges compared to that of ,flat
results in labor returns/hrwhicb are 'much greater than the 40 CFA/hr oppor­
tunity'cost is, moderately high at the Nedogo, Poedogo'andDiapangou· (manual
traction) locations. Assuming farm labor can earn 40 CFA/hr in other em­
ployment opportunities" some farmers would have b'een better off doing so
at all locations with the exception of ox traction at Diapangou.,' The're-;
suIts, however, do emphasize the value, of water conservation by the cons-'
tructiC?n of tied ridges on the fertile compound fields where maize is,
grown. '

Grain yields of millet for'the treatments' (,tied ridges
in combination with fertilization or fertilization alone) tended to be
greater than yields of millet without tied ridges or fertilization at
Nedogo and Bangasse (Table3L However~ yield dif.ferences ,from that of
the 'control were significant only for the combination of tied ridges' and
fertilization at Bangasse and for treatments consisting of tied ridges
and/or fertilization at Nedogo. ,Responses from treatments involving fer,;.;'
tilizationwere generally greater. in 1984 than in 1983 (Lang, etal.
1983)01"1982 (FSU/SAFGRAD ,1982).

:Tiedridges withollt',fertil,izer resulted in 'a significant yield>in...;.
crease compared to the control at Nedogo. This ·treatrrient.requires.no,
cash inputs, but this practice cannot solve the problem orsoil ferti;lity
improvement over years ~, Tied ridges in combination with fertilization re­
sulted in thegreatestyield'ofmilletin 1984, which is consistent with
our 'results in 1982 and 1983~

The mean yield increases at Nedogo
ments which involve tied ridging (TR)and t,ied ridging plus fertilization·
(TR, F) are adequate to cost of labor. When ferti;"

'i"

i-;'·'

.':: ..
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Yield Gdn AbDveControl, kg/ha
Gain in Net Revenue, CFA2/
Return/hr. of Additional Labar, CFA 3/
%Farlers Not CDvering labor" .Opp. Cost 4/·

Grain Yield, kg/ha
· Yi e1 d Gai n AbDve Control, kglba

Gain in Net Revenue" CFA
Return/hr. of Additional Labor; CFA
1 Far.ers Not Coveriilg labor Opp. Cost'

. Grain Yield,kg/ha
Yield Gain Above Control, kg/ha
Gain in Net Revenue, CFA
Return/hr. of Add itional Labar, CFA
1 Farters NDt Covering Labor Dpp.: Cost·

Grain Yield, kg/ha
Yield Gain Above Control,
6ai n in Net Revenue, CFA
Return/hr. Df Additional Labor ,CFA

· XFar.ers Hot Covering Labor Opp. Cost· .
," . . - : " - - .:
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Grain Yield, kg/ha
.Yield Gain Above Control, kg/ha

· 6ain in Net Revenue,tFA.. . ' .
· Relurn/h·r. of Add iti anal labor, CFA .
· 1 fir',ersHot Covering labor Opp~' Cost .

Grain Yield, kg/ha .
YieldGa1n Above CDntrol, kglha

· Giin in Net Revenue, CFA
~eturn/hr. of Addl ti anal labor, CFA
1 Far.ers Not Covering .labDrDpp~ Cost

llC = cDntrol (no tied ridges or hrtilizer~j TR =.tiedr·idges construcbdone"Dntb afhrseeding~
2/ Net revenu! :. yield gain x grain price (92 CFA/kg). ' .
3/ Het rtvenue/additional labor of tied ridging. "anuai, Dcnkey; and Ox. tr atti on require 100, 75,

. and 75 hours·of additionallabor/ha for tied ridging respectively.
4/ A40 CFAlhr.opportunity cost oflabor is used. '. '.' .' .' .

. 5/a,U, ua, and UU indicate a level of significantt of 0.2, 0.05, 0.02, and 0.01 respectivdy far
difhrences between treatnnts C and TR as deter-ined by. the T..lest ior pairedobservatiDns.

6/ CY% = coeficient Df .variation,.... . "',' .. " " •... ..'
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Table 2. Etonolic analysis of farler aanaged trials of .aiz~ Mith tied ridges, .1984 •.
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Table 3; Econolic arlalysis of hrmer unaged trials of lillet with volta phosphate and tied ridges,1994•

. . .- "

---------------------------------------_._-~------.-~---------;.-------------------------~--------~--

11 C='control (no tied ridges or fertilizer); TR = tied ridges constructRd one .onth after seeding;.
F = 100 tg/ha volta phosphate applied in the seed poctet and SO kg/ha urea applied in packets 10-15cI frol

, seed packets two weeks after seedi ng j 2F =200 kg/ha vol h phosphate and 50 kg/ha urea applied together in
a pocket 10-15el frol seed pocket two weeks after seeding.

2/ Net revenue = yield gain x grain price: (92 CFA/kg) .inus fertilizer cost; (25 CFA/kg for Volta Phosphate and
66CFA/kg for urea!, Includes interest charge for six lonths at'ratl! of 15%. ,

. 3/ Net revenue/additionallabor of tied ridging and fertilizer application. "anualtractionrequires 100 hours,
" Df additional labor/ha'fDr tied ridging. Fertilizer application requires US additional hours/ha forF and

75 addi ti coal hours/ha for 2F., . .
41. S. E. : the standard error of the di Herenee. beheen two treat-ent leans~CVI =coeficient of variation.

"j
·l
;
~

Nedogo,Hanual Traction

Grain Yield,kg/ha 107 238 349 228 195 28.0 32
Yield Gain Above Control, kg/ha 131 242 121 89.

, "/ Gain in Net Revenue, CFA 2/ 12052 16029 2209 1861
Return/hr. of Addi tional labor, CFA 31 . 121 75 29 16
% Far.ers Mho Would Have lost Cash 0 0 55 55

Bangasse, "anual Traction'

Grain Yield, kg/ha 220, . 283 469 251
'field 6ain Above Control, kg/ha 63 249 31
Gii n in Het Revenue, CFA 5796 16673 . -6071
Return/hr. of Addi ti onal Labor,' CFA - 59 79 ._"
%Farlers "ho Woul d Have lost Cash 0 6 59 59



70 APPROPRIATE TECHNOLOGIES

lizer is used alone at both locations, mean yield increases are not.suffi­
cient to cover the opportunity cost of labor. At both'locations,the
combination of tied ridging and fertilization provided the largest. net .
returns, emphasizing the gains which can be made by combining soil f~rti­

lity and water conservation~ It is important to note that" millet response
to improved soil-water mariagementwould likely be greater in the presence
of a more soluble ·sourceofphos·phorus.. '. . .

. In the economic analysis ,. net ret'urns .are calcu~atedwithout consi­
dering the carry-ove'r effect of fertilizer from one year
amount of fertilizer. carry-over varies with rainfall and
tilizer. There.is considerably more carry-over of volta
either 14-23-15 or urea~

, -. ~ .

Assuming that 25 percent of the valu~of14-23-15andureaand 75·
percent of the value of vol ta phosphate i's carried over each year with
an opportunity cost 'of 15 percent, the economic relationships among·th~.. ,
treatment ,made in.._:hepaper still, hold . ." . .', '. .' ..... '.

Adoption of technologies ... The FSU program is research-oriented and
specifically designed for an extensionrole. Although FSU research
volves directinteractionand feedback from. the farmercooperators, any
adoption by farmers of the technologies that FSUworks with is not 5011i­
citedby'FSU but is a welcome externality of the ,program. The.FSU far-.
mer~managed 'and researcher-managed trials, however, do provide a demons-'
trationeff.ect and add to the programs provided by ,the local extension

services. When asked who introduced them to tied ridges ,.95:percent ()f'

the farmers said FSU~ '. Across all villages with the exception of Dissan­
kuy, a.similar question of fertilizer brought the' response that 50 percent
of the farmers were introduced to fertilizer by FSUand50-'percentby
the local extension service (Ohm"et, al.,' 1984) . "

Data are presented on ·anumber offarm~r~basis (Table 4) and on
hectarage basis (Table 5). A demonstration effect was evident in that.
some farmers adopted the tiedridging,fertilization c:l.nd new variety,
,technologies in the FSUvillages ~ A positive relationshipbetween adop­
tionand the number of years FSU worked in the villages was evident for
tied ridges • The adoption' ratesmay~ however,havebeen', hampered by the
poor. 1983 and 1984 agricultural seasons. ,The primary reason for not
adopting tied ridging more extensively 'waslackof sufficient labor.
farmers said that financial conditions of not .having the cash or not
ingableto obtain~.t:'~dit was the .primary: reas'on for not ,utilizing'
fertilizer. Farmers were generally hesitant about trying new
until they could give them a good appraisal~ ,

'. ., .'. . ; ". .' -- " - I":~: .". . .' - .

In .summarizing. the. characteristics of adoptors and non-adoptors,·
the main characteristic of tiedridge.adoptorsis<that they have larger
tnanaverage size land holdings. Other characteristics are a larger
than average cash crop area and' a higher management level. All three ­
characteristics showed up most noticeably in Nedogoand Bangasse. The
main characteristic of new varietyadoptors was farm size and the other
characteristics were cash crop area and management level alL exhibiting
a positive relationship ..' The Poedogo fertilizer case indicated that
younger farmers used fertilizer. Other characteristics included farm
size and .management leveL '.
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areas'
mann' (
rietie
thesi
costs
for in
Winkel
the'fi

,lysis;

'I
25·raI1
cu'lti'll
for 'tt
gesor
50.kgl
meI)ts
trol·c



D;Lapangou-.
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3
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Dissankuy

• 11
.3­

-.12

.03
o
o

Average hectares of technology adoption, 1984.

Number of years FSU in villages; 1984 was
managed· 'trials -atPoedogo _arid Dissankuy.

The figures relate only to land sown to cotton. Small
. fertilizers are used on cereals.

2

Number Percent of Farmers Adoptingof
Village Years1

Farmers TR Fertilizer Varieties

.Nedogo 5 69 25
Bangasse 3 53 23
Poedogo 2 27 4
Dissankuy 2 60 2
Diapangou 3 61 25
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Table 4._ Percent of farmers adopting tied ridges (TR), fertilizer and
new varieties by village, 1984.

.sUMMARY

- .Three farmer-managed· experiments were conducted on ·fieldsof up to
25 randomly ·chosen farmers in each of one to five villages with manual
CUltivation and/or cultivation with donkey and/or ox traction. Treatments
for the experiment with sorghum were a control,. construction of tied rid­
gesone month after seeding, fertilization with 100 kg/ha 14-23-15 plus
50kg/ha urea and the combination of tied ridging and fertilization. Treat­
ments for the experiment with maize grown.on compound fields were a con­
trol and tied ridging. The third experiment, with millet, 1nvolved five... / ...

The characteristic that consistently showed the strongest relqtionship
to adoption in all cases was farm size. Farmers controlling. larger land
areas are associated with adopting the technologies. Perrin and Winkel

- mann (1976 ) found similar results with respect to farm size forriew va­
rieties in countries where variety introductions wereflecent~ Underlying
the size effect are the factors of economies of size in the transaction
costs of evaluating and ac·quiring new technologies,; differences in prices
['or inputs and products ,and difference in land productivity (Perrinand
Winkelmann, 1976 ). Given thctt farmers with large sized farms may be -­
the first adoptors-oftechnology'as is suggested by this preliIDinaryana~
lysis, questions concerning future income distribution should be pursued•

Tied Ridges
Fertilizer

. Varieties

>;}
-f

I
~ :...._~ '1

.:
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