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northe~5t which is sahelian.:/ There ~re three clstinct seasons:

. ...
too ""n,_

Davtlme

During the r~in~

i ~ he~.'.·l e~ than i :',

'2

I '3on','t!!$ tend to bE? her i:: ant",.l e:' c:eot

daytime ~emoeratures ranQe ~etween ~,

Since the mid-si:'.ties. annLlal r~ini ... ll hi's :.ver.:'Qp.d

5eaSOIi~

Once the r~in stoes ~n the fall. temperatures ag~in beqin
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l rl the e:: treme seLlthw&st.

The population of ~urkina 1$ estimated ~t 7.2 million !lc~1)

~his ~rea apDraaching 48 per squ~re kilcmet~~ !n some loc~ticns

1('(' to 15(l mm be,low the long term average within "!av:h .::; ~hF.

~et~ in ~bout mjd-November.

00;0-'" c.

~Qr 1 CLll tura,l

on a pl,il.teilLI :'1'1 the centrill o ... r-t Oot t.he COl.lntr·'! re,erred t:- ~$

}.
~he Mossi or Celitr~l Plat~au. Po~ulaticn den~it~ ie v~rv h19h ~~

wlth an annual 9rowth r~te of ~.6~. Most of th~pnoulatio~ Ilv.~

temoer~tures re~ch into the 40 C range.

through M~y and not and wet from June to October.

ranges .from 50(' mOl in the nort.he.;:l,'iterl~ Sahel1 an :':lne to 14(·t,' itl·T

warm and drv from November to March~ hot and drv du~tng MBrch

to climb to the 40 C range durin9 October until =ooler wea~n~~

t~m~~r~tLlre st~rt5 to climb i~ March and bv M~y most d~Y~im!

for the southwest where rai~iall

about 30 C and drco to 16 C at nIght with very low humidity. 7he

tem::::eratLlres duri ng the cool Er· November to MC\rch ceroi od c,ve,-'l';l"!

:1 Burkina is a l~ndlccked ~o~ntrv in the =ent~r of West ~fri~~

bordered by ~1a.l 1. on the north:.lnd west r I ',lor v Coast. GhQ\na .and
~'ogc on the $ol.lth ..\lid gent nand Ni oar ':)n tl"le e~·~t ~Fi 0 1). The
~oun~ry is loc~ted b~tween oft20" ~nd 15~~' l~titude ~o~th a~d ~c
:0' longitude east and 5°70' longitude west of th~ Dri~e

meridian. Th9 land area of the COLlntr'l i~ :'74.1)(lf) 50LL,U',£'

~ilQmeter5 of which an estimated one-half is arable. EiQhtv-fl~~

oer ~ent. of t~H! "rea ,i. s pI ai n5 w~ t~ an ~l t i tude of between :('(.) '~o

350 me~er. abov~ $&3 level.

·Eo\.:tr,east.



30% bv 1990 to maintain the current consumption levels without

Senegal. This re$ults 1n an ~nnu.l net population growth rate of

Diagnostic and Farming SYstems Information

food

Bl.lrkinc,

incre..sed

FSU conducted on-farm

"'l'.'

A~suming the current increase in

1984, p vii). The World Ban~::'!1 average inde\:

achieve the objectives.

Although inc~eBse~ in food availability (including

To
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identify the princic~l constraints to

The major objectives of the farming system unit (FSU) w~re

p.:) •

production and to identify technologies approcriate for farmers

gre~ter reliance on imports (Singh. 1984. p. 5).

is the largest supplier of emmigr~nt workers in West Africa. It

1.7%. About 90% of the population live in rural areas with 83 %

population gr~wth. total food oroduction will have to increase bv

l~ 85% and lipid consumption 50% of nutritionally recommended

Food secl.lri,t',I contlnue$ to be an imoortant problem for

import.) have ~ect pace with population growth allowing per

young single m~n. work in the l~ory Coast~ Ghana. Mali ~nd

as compared to 12 per kilometer in the north and east.

which can overcome the production constraints (Ohm et aI, 1985a.

is estimated th.t :~% of its work force~ mainlY better educated

to

between 1971 and 1981.

researcher-managed and farmer-managed trials and collected base-

l.v~ls (Haggblada.

of food production per capita dropped 51H percentage points

Bl.I r I:: i n iii •

capita consumptl0n to remain constant, aggregate caloric intake

of the labor force eng~ged in agriculture. The literacy rate is







WOmp.n have cersonal fields and olant cash croP£.

their own household labor ~nd little labor is hired in or out.

more

90me

are

(Sat..tnder s.

Most farmers use

however sorghum is more

The timing of rains ~l$o

6

F~rmer$ in Dis5a~kuv

198:. P. 519). The poorer l~nd is

Also~ farmers would clant more millet if

Farmers s.v that in the worst rainfall vear~.

of 1)1 ssanhlY.

BEST AVAILABLE COpy

Farmer~i s~v that white sorghum i. creferred becaus~ tt

2:<c&ption

198('. p.5). Work on collective fields takes :::wioritv over \.'IlJrl:

on private fi~lds e5peci~llv in poak labor periods. Both men and

There is a distinction between collectIve fields of the

meeting their staple food consumption needs (FSU/SAFGRAD.

fields which individuals cultivate for priv~te profit

<.

but priority is 91ven to the planti~g and first weeding of ~taole

particularly at planting and first weeding.

In general. farmers' goals on the Mossi Plateau ~re

household th~t provide the major subsistence crops and person=l

~:Jt constrained bv the labor :iHlPo1v in the c:lla,"ting. first

i$ millet.

Commercialization is at a low level in all the villages with the

subsistence orient~d with the most immediate goal being that of

pl~nted to millet~ which is the most drought and dise~se toler~nt

millet farmers plant.

influences planting decisions. the l~ter the rains~ the more

crOfJs. A limited l.\bor market I;!::ists for agricultl.lral activiti""",.

w~edlng period. More cash crops such ~s peanuts would be planted

millet can always be harvested.

stores twice a$ long as millet.

vulner~ble to p~ra$ites ($triga)~ drought and other dlseases than

soils ~r. more fertile th~n the poorer 5011$ further uo the

toposeQuenee (Stoop et al.~
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commercialized as a result of the co~ton incustry in their area.

Mo~t animal traction units are aCQuired undertraction.~nimal

Animal traction 1S the only major capit~] investment made by

farmers. It is estimated that 10% of the farms in Burkina use

animal tr~ction progFams with built-in credit arrangements. Most

formal credit for purchases of agricultural inputs such as

fertilizers is obtained through membership (usually the household

head) in a village credit group. When f~rmers are asked why they

do not use more fertilizer. their response is that it is not

readily available (outside the cotton growing area) and that theY

l",ck the credit <Ohm et al •• 1985ao.).

The increa5~d man-land ratlO on the Massi Plateau has caused

~ ch~nge in the traditional farming systems in many villages.

Traditionally~ farmers plant land for five to seven years and

then it is fallowed for up to 20 years to restore the fertility.

In Nedogo and Bangasse however. there is limited access to new

land and virtually all land within the boundaries of the two

villages has been cultivated continuously over the past ten

ye~r$. Many of the fields have been planted without fallOWing as

long as the f~rmer can r~member. The shorter fallow period in

combination with the present farm management practice of burning

or the removing of all olant material fbr household and animal

feed exhausts the soil. The end result is that as more nressure

is put on the land for food production. soil deterioration will

increase. resulting in lower yie~Ms and lower food production.





In 198:. on-farm researcher-managed trials on sorghum wer~

conducted using commercial fertilizer and tlad ridges constructed

30-35 days after planting resulting in average vield increases of

195Y. over traditional practice$ (FSU/SAFGRAD. 1983). Based on

th~ inform~tlon of the on-farm researcher-managed trials~ cn-

farm farmer-managed trials were then conducted in 1983 and

1984 with the objective of evaluating the agronomic

characteristics and economic benefits from the construction of

th~ water conserv3tion techniQue of tied ridging in association

wlth minimal amounts of fertilizer. The treatments of the trials

in the four villages were as follow~: 51

1) traditional management cractices (flat cultivation~ no pre
olant ploughing~ no fertilizer).

:i conSitr'.lct 1 on of tied ridges at 4 to 6 week after seedi ng
and no fertilizer~

3) flat cultivation and 100 ~g/ha 14-23-15 fertilizer apclied
in a band 10-15 cm from the rows of sorghum two weeks after
seeding clus 50 kg/ha urea~ applied in pockets 10-15 cm
from the ~eed pockets 4 to 6 weeks after seeding. and

4) construction of tied ridges 4 to 6 week~ after seeding clu$
fertiliz~tlon as described above.

5/ In 1983 and 1984 the trials were conducted on medium to cood
Sc-r-ghl.lm land.at 8angiilsse ( :5 farmers with manl.lal tillage). :\t
Nedcgo (25 farmers with manual tlilage and 25 farmers with donkey
tr~ctlon) and at Diapangou ( 25 f~rmers each with manual~ donkey
.and '.'):{ tr.':\~tioni. In 1984~ the trial was concl.lctedfor the first
time in Dissan~uy with 25 ox traction farmers. At Bangasse and
Dissankuy~ the eMperimental cR~ign was a randomized complete
bloc!:: with farmers' fields as replications. At Nedogo .and
Diapangou~ the eKperimental design was a split plot with whole
plots (types of traction) arranged in a completely randomized
design and treatments were the subplots. Trea~ments were
assigned to the same plots in 1984 as in 1983. Each treatment
WC\'S r.andor.. ly assigned to e.acli plot. Plot sizes ranged from .05
to .12 ha with all plots in the sama field of equal size.
L~c3lly grown varieties of sorghum were used. Planting in 1984
took place the week of June 1. May25~ May 15 and June 18 in
Nedogo~ Bangasse. Oissankuy ~nd Diapangou respectiv~ly. Harvest
started in October and continued into December.

BEST AVAILABLE COpy 9



application required 75 and 20 man-hour equivalent hours/ha for

and 75 hours/ha for manual, donkey, and OK traction. Fertilizer

and/or tied ridges and fertilizer on sorghum vield for the 1984

agricultural

technologicaltwo

"principal

the

Both 1983 and 1984 rainfall are

ti mes forlaborand

on farmers' fields for the

Table 3 presents the means for effects of animal tr~ction

The ANOVA and economic bUdget analysis is presented in Table

Socio-economic data collection included cellection of labor

application in the seed pocket and banding respectively. 6/

campaign.

1984 is presented in Figure ~.

..,-.

BEST /lV4fLABLE COFY 10

activities

Rainfall in the villages was 574, 670. 6~~ and 668 mm in

1983 and 514. 452. 675. and 458 mm in 1984 in Bangasse, Nedogo,

the budget analysis in Table 2. The mean man-hour equivalent

labor required above weeding for tied ridging was set at 100. 75

below the long term averages (Fig 2).

times

Dissankuy, and Diapangou respectivelY. The rainfall pattern in

interventions of tied ridging and fertilization which are used in

6/ The labor data are synthe£i:ed from FSU data for the year~

1983 and 1984. The labor data, which was gathered on a farmer
recall basis, showed a l~rge variance among farmers. Although
part of the variance comes from -the problems of a farmer recall
method, there is a large difference between labor times of
farmers as noted by the field staff and time and motion studies
carried out on a select group of farmers. For eHample, the
additional time above weeding to tie ridge. by donkey ranged from
50 to 12~ hr/ha. The labor times used for the bUdget analysis in
Table ~ represent that of a good farmer. For purpose. of the
economic bUdget analysis presented in Table 2, a comeosite labor
figu~e was calculated using the following weights: one male hour
( 2 15 yrs) • 1. one ismale hour ( l 15 yr.) = .75 and one child
hour ( < 15 yrs) = .5.



A survey of technology adoption by FSU cooperator farmers

was conducted at the end of the 1984 campaign (Ohm et al., 1985a.

p. 1(5). The ob ject i ve of the survey was to determi ne the e:: tent

to which FSU cooperator farmers adopted the technologies of tied

ridging. new varieties and fertilizer on their own fields. A

further objective was to identify gome of the key v~riable5 that

distinguish adoptors of technologies from non-adcptors. The

rE~ults (Tables 4 and 5) indicate that adoption rates and the

average hectares of technology adoption are low. Farmers

commented that the primary reason for not constructing more tied

ridging was lack of sufficient labor. The financial conditIons

of not having the cash or not b~ing able to obtain credit Mere

theIr primary r~ason for not using fertilizer. Fertilizer

availability was also cited as a problem. Farmers were generally

he~itant about trving new varieties until they could give them a

good appr~isal - either en a demonstration plot or on another

farmer's field.

The characteristic that consistently showed the stronqest

relationship to adoption in all three technology cases was farm

si:~. Other ch~racteristics of adoptors were cash crop area and

good management skills wnich both exhIbited a positIve

rel~tionship. Farmers (households) controlling larger than

average size land holdings are a5sociated with adopting the

technologies. Perrin and Win~lemann (1976) found similar results

WIth respect to farm size and the adoption of new varieties in

countries where new variety introductions were recent.

Underlying the size effect are the factors of economies of si~e

BEST AV/J,fLABLE COpy 11



in transactions costs of evaluating ~~d acquiring new

technologies, differences in prices for inputs and product$ ~nd

differences in land productivitv (Perrin and Winklemann, 1976).

Ruttan and Binswanger (1978, P. 387) indicate that while there

were differencial rates of adoption by farm .i:e and tenure for

the adoption of HYV~s in green revolution countries at the start.

differences in the adoption rates for different farm size ~nd

tenure categories disappeared after a few years. The data

collected and analyzed in the FSU adoption of techl,ologv survev

corresponds to the vary earl',' stage. of the typ i cal "5" shaped

adocti on curve and the resul ts agree wi th Perri n and Wi nJ::l emann

and with Ruttan and Binswanger. The widespread use of new

technologies in Burkina has not taken place ~nd it is vet to be

determined whether the differences in adoption rates for

different farm size categories will disappear after a few vears

as they did in the green revolution countries.

Technology Evaluation

Evaluation Criteria

The criteria for the evaluation of the technologies of

fertilization and tied ridging were as follows: 1, technic~l

Teasibility~ 2) profitability/risk. 3) the "-fit" of the

technology within the farming $ystem. and 4) the intra-household

and inter-household relationships.

The first criteria involves answering the Question of" Is

the technology agronomically or technically superior to existing

farm cractices~ II Simple budgetinQ analysis lS used for the

BEST AVAiLABLE COpy 12





locations for both years. 7/

........."
It is

Treatments con~isting of tied

14

At Diapangou, sorghum yields with ox

The relative respO~5PS of sorghum Yleld

th& deeper cultivation during weeding with

BEST AVAILABLE COpy

possible that

based on the fixed endowments ~nd implied prices o~ r.scurce~.

traction were not superior to those with donkey traction.

traction, compared to donkey traction, accentuated the severe

significant only for the comblnation of tied ridging and

Yields of sorghum were generally higher with animal traction

in linear programming) to account for the effects of constralnts

over the two vears (Table 2).

than with manual traction. However, at Nedogo th~ difference was

inputs and oth.r interactions.

ameliorate the low fertility resulted in increa~ed levels of

New technology needs to be considered in a whole farm conte:.t (as

sorghum yield. The analvsis of v~riance indicated that whan tied

fertllization (Table 3).

Evaluation of the Techllologies

drought conditions in both years, especially ill sandy soils ..lith

significant yield increases over the control wer~ recorded at all

to the ~our treciltmQnts were con~ i g,tent acrose;: tht;> four I ocati OilS

rldges to reduce surface runoff of rainfall. or fertilization to

7/ Had new varieties be.n included in the treatment., the
criteria would also include seedling .stabli~hment, yield
stability, and yield component analysis (Matlon, 1985).

on ~vailabilitie. ~f land, .ea50nal labor, purchases of modern

substitutibility o~ inputs on the ~arm and how they are alloc~ted



the return/hr of additional labor for the other treatments at

that for the mean vield increases at all locations over the two

alone or fertili:ation (at thn treatment levels) alone can re£ult

Burkina
4(l~~ is

rC'in-fall

Net returns

With respect to the

Tied ridg.s may not be suitable in

In sand',' sollo;. there e:;iStts the problem of·

The partial bUdget analysis (Table 2) shows

In lQ84. the return/hr of additional labor for the

With the exception of the 1983 Treatment F in

The conclusions to be drawn are that the use of tied ridging

Bangasse and all Diapangou locations.

at Bangasse and for the thre~ types of traction at Oiapangou in

Bangasse and for the two types/of animal traction at Diapangou

BEST AV/HLABLE COpy 15

while in 198J~ the return/hrwas largest for fertilization at

combination of tied ridging and fertilization were larger than

positive.

b~tt-. years.

tied ridging and fertilization at all lo~ations.

low organic m~tter.

extensive repair during the growlng season.

were larger for fertilization alone than for tied ridging alone

years with the exception of Nedogo manual in 1983. the return/hr

yields are alwa~s superior.

in superior yields but that when used in combination, the sorghum

Bangasse, net returns were the larg~5t for the combination of

8/ Of a total cultivated area of 2,003,000 hectares in
Faso. lt is ~stimated by local agronomists that about
suitable for tied ri~~ing baswd on land quality and
levels.

the ties washing away under he ...vy rains and thus requiring

soils that do not wash away e~sily. 8/

farmers' risk of losing their cash outlay, the fertili:ation

the more sandy soils and should only be recommended in areas with

for labor to construct tied rjdges and/or to apply fertilizer was



Three

Only when

Because tied ridging uses

However, this option results in

Linear programming was used to analyze the

The use o~ tied ridging in combination with ~ertili:ation

models were constructed representing the three types of tillage

BESTAVAfLABLE COP':' 16

in combination do the two technologies provide substantial net

The conclusions to be drawn are that tied ridging alone or

household labor, the tied ridging treatment does not carry the

alone carries a high risk of losing the cash outlay.

cractices on the Mo••i Plateau, manual only tillage, donk.y

technology interventions within a whole farm context. 9/

controls erosion, it cannot solve the low soil fertility problem.

fertilization alone can be profitable, however, fertilization

return and return/hr of additional labor at a level of risk of

~/ Briefly, the linear programming (LP) farm model has the
option of per~ormin; tillage operations under one of three type.
o~ tillage practice., manual, donkey and owen. A farmer
poss.5se. four typ•• of re.ources, land of various quality~

family labor, animal traction, and modern inputs. Land i$
divided into four types, high fertility compound land, two types
of sorghum land with one having better fertility and water
retention capability and the ~Qurth, the lower quality mill~t

land. Stocks ~nd ~lows of labor are disHaggre9ated into weekly
time periods to capture the critical labor constraints at
planting and ~irst weeding. Information on the technical aspects
of the tied ridging and fertili:ation technologies ~rom the on
farm trials and socio-economic surveys are included in the LP
mOdel.

other locations and some ~armers at each location would have lost

alone treatment is high at Nedogo and moderately risky at all

to the ~ertilization alone treatment.

sub5tantially reduces the farmers' risk of losing cash a$ opposed

risk of losin~ a cash outlay.

ridging fertilization combination and although this practice



tractlon, and 0:: traction. The technology lntervention!i of tied

ridges and fertilt:ation were incorporated into the models. Tied

rldginQ was given as an option on maize compound land and tied

ridglng and fertilization were options on the two types of

sorghum 1and al,d on the rni 11 et 1 C'nd. On--farm researcher-mil.nal,;JetJ

triC'ls indicat~d a significant maize yield re5ponse from tied

ridges alone but little additional response when -fertilizer" was

added in combination with tied ridges on compound land (Lang et

al., 1984). Thus only the tied ridging option is available for

malze en compounc land.

Models were run for all three types of tillage. Results are

only shown fo~ the donkey tr~ction model given the option of

u61ng the tw~ t~chnologies in combinatlon and not separately

(Table 6). The results of the manual tillage mod~l indicated that

the hectarage devoted to the technologies was very low. The

labor constraint and the lower yields associated with manual

traction precluded a significant area from being devoted to the

technologies. The ox traction model showed similar results to

that of the donkey traction model. When the tied ridging alone

C'lternative is modeled, the lower vields associated with thi$

technology as compared to the vi~lds when used in combination

with fertilizer precluded a significant her.tarage from being

brought into the solution. The alternative of mooeling

fertilizer alone was not considered because of the high risk of

losing the cash outlay.

Table 6, column presents the results of the donkey

traction model under traditional management practices and column

BEST AVAILABLE COpy 1"7
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con51deration that lelbor time. vary from farmer to farmer (as was

indicate that farmers who are ab1e to construct tied ridges I~ith

.and

into

increa~eSl

helnd)

per wor I: er-

take

by

ilnd

produc:tion

tied

cere.. l

net farm income

donkeys butwith

sensitivity of the resultsthe

(ridged

increases from 30.8 thousand CFA to 36.2 thou$~nd CFA.

e:<amine

by lOX. The results eire presented in figure 3 shOWing net farm

The Tod.l was run with several tied ridging labor tim~$ to

income under a range of tied ridging labor times. The results

<lower quality sorghum land). The results also tndicate that th~

indicated by the labor delta collected in the field). Scenarios

were also run with the yieldH of the new technologies incre~$ed

constrelint. Totell per celpita

10/ The basic structure and data of the model is outlined in ~oth

et al., 1984. The trAditional management yields in kgB/ha and
those obtelined under the technology options in the donkey
traction model are ciS follows, maize on compound land (1090 to
1130), red sorghum on high Quality sorghum lelnd (672 to 1236),
white sorghum on lower quality sorghum land (472 to 913). ~nd

millet on poorer quality millet land (320 to 660). The yields
are b.sed on FSU field trial data (Lang et al, 1983 and Ohm et
i\l. 1985).

new technologies do not completely displace the total h.ct~r~qe

under trelditional melnelgement practices becaus~ of the labor

sorghum lelnd) and .. smelll portion of the white sorghum land

fror.'l 1~0 kg~ to 186 kgs and

2 oresentE the re~ultE with the ~echnology inter~entions of ~)~C

ridging

constructed on maize on comoound land ~nd tied ridges ~nd

fertilization. 10/ The results indicelte that tied ridges are

fertilization .re u~ed on all the red sorghum land (high quality
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~lhen it tal:es 125 hrs/ha to construct t i ad ri dges~ no whi te

sorghum land ig devoted to the technologl~s ~nd red $orQhum land

technology adoptIon is decreased to .5 ha.

The conclusIons to be drawn from the LP model are that the

two technologies can fit into the production system of ~nimal

traction farm~rs but that a labor constraint still prevents the

technologies from baing ~dcnted on all the hectarage. The

results also injic~te that m~nual tillage farmers would adopt the

technol og i es to a 19sser el: tent than ani mal tract i on farmers.

The technolog',

the results from the model indicate that

lQ~~r.=bg~~!~glg 8~L!tiQD~bte~. Under

men. women. and children are involved in

fi~st and second weeding.and

For e:{~mple.

planting.

lQ~~~=bg~§!hg~g ~Q9

tr ad it 1 onal 1:\.\1 t i \,,,,t i on,

ln~erventions of constructing tied ridges ~nd fertili:ation

requires addItional labor. The l~bor data collected during the

field campaign indicated that the gender dislr:bution of labor

for the new t~$ks generally followed that of the distribution of

labor for the traditional activities of planting~ and first and

second weedinq. Thus the gender distribution of labor with the

introduction of tied ridg9s and fertili:ation does not

appreciably change, however the additional labor must be pulled

f rCJm other t.$I~$ or lei sure .and lor ther .. must be a r.arrangement

of t~sk9 to fit the l~bor profiles. The line~r pr09r~m~in9

r~sults indicat~ that WIth tradltion~l donkey tillage the binding

l.bor constraints .re during pl~ntlnQ .nd first w••ding. There

is, hQwever~ ~ome avail~bl. l~bor in the model during second

reb.lrn.



activities or leisure.

minoritv of the familv remains ~ml·nown.

is

Other

20

J

but this depQnds on the distribution

Labor is also controlled in the

Whether thp increased oJtput will be

This may preclude the use of f~rtili%er ~lonQ or

The household heada who control the resource£ of

The extent to which labor would be t~ken awav trom

main output from the technologv intervention

BEsr AVAILABLE COpy

Admittan~e to the groun requires group approval and an

The

household.

inc:reased agriC:\.lltural output which mClY be US'i'O for con~umption

or marketed.

addition~l labor for tied ridging is pulled from non-production

members of the household may benefit indir.~tly through increased

production on the main fields ~lso control the output.

in combination with tied ridging on both men's and women"s

members are predominantly male household heads (Ohm et ~l.~

personal fields. The degree to which other ~conomlC and social

of the new production.

objective. of the household~ or will henefit only ~ $mall

fertilization of the main fields which h~. priority on labor

requires further study.

weeding and this labor is used for making tied ridges. Thus. the

Credit is usually obtained through village credit groups whose

f.ature. ~onstitute barriers to entry into village credit groups

distributed as in the past ~c:cordin9 to current goals and

entran~e fee.

other tasks or from work on per~onal fields by ~ied ridging ~nd

consumption or cash income,

cash outlay and the fertilizer i~ often bought through cr~dit.

requires further study.

"1985a)



Changes 1n inter-household distribution of income mav occur

from the adopt1on of the technology interventions. The LP

results indicated that animal traction farmers will be the

adootors of the technologies to a greater degree than manual

tillage farmers primarily because of the labor constraint.

Manual til lags farmers may however ~dopt the technologies but on

a smaller hectarage. Income distribution changes may also occur

if all households do not have aCCesS to credit.

Modifications to the Research Program

The LP model results, the questionnaire on the adoption of

technologies andf~rmer interviews throughout the three years of

field trials clearly indicated that if the labor requirement for

tied ridging could be decreased. more hectaraqe would be devoted

to the technologv. This had been communicated to other

r~searchers within SAFGRAD and in the Fall of 1983, a Peace Corps

volunteer with IITA/SAFGRAD in Burkina (Jeff Wright) started

work on a prototype mechanical device to tie the ridges. Th~

mechanical devi~e is attached to ~n animal drawn cultivator" with

one large middle sweep and either ties the ridges as thev are

made or ties the ridges after the field has been ridged by making

~ second pass with the mechanlcal ridge tier attached to the

cultivator. The devic:e is essentially a paddle wheel (45 cm in

diameter) with four paddles, one scraping th~ ground buildlng UP

earth until it is tripped by the operator every 1 1/2 to 2 meters

to cre.te the tie in the ridge. When OHen .re used, the ridging

~nd tiein; with the mech~nical ridQe tier can be done in one
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operation. DonkeV$ can do both operations ~t one time but onlv

i~ they are managed well~ healthy .nd in good ~ondition and the

soil is loose or moist. Preliminary cost e~timates of the

mechanical ridge tier is between 10.000 and 15,000 CFA (a~

compared to a cultivator at a cost o~ 20,000 to 25.000 CFA).

With FSU collaboration~ the mechanical ridge tier is part of

the national farming systems on-farm field program of Burklna. A

trial with a similar protocol to the farmer-man~g~d sorghum with

tied ridges and fertilization e::periment is belnc; condl.lcted. n·,&!

treatments are as foilowsl 1> .a control (no tied ridges>, 2> tied

ridQing with the ridge being tied by hand. 3) tied ridging wlth

the mechanical rid;_ tier at second weeding~ and 4) tied ridging

with the ridge tier at both first ~nd second weeding. All

treatments are fertilized with 100 kg/ha 14-2~-15 and 50 kg/ha

urea applied at the same times as the farmer managed sorghum

trials. Yield data are not yet available but field observation£

indicate that they will be similar to yields obtained when the

ridges are tilfd by hand. Labor tlmes have been collected fr'ofO

the field. Ridging and tieing with the mechanical ridge ti~r at

the same time (one pass) adds orlly a minimal ~mount of time over

that of Just ridging. In the model, two hrs/ha are given to thlS

actlvity. If the donkev cannot do the operatlon in one pass. th~

additional time it takes to make the second pass to tie the

ridges takes between 7 to 1~ hrs/ha. Two people usually wor~

with the donkev. thus the actual labor hours are doubled. In the

model. 20 hrs/ha are used for a second pas.. In the tridls, ure~

is b~ndsd ~nd covered by the rid~er .t second we.dino instead 04

BEST AVAILABLE COpy 22



traction farm~r$ and the intra-hou~ehold and inter-hou~ehold

from 75 hr!h~ Lo ~0 hr/ha.

donkey is able to do the oDer~tlon in one P~$S or if the hrs/ha

Column 7 presents the

All the red sorghum and

But through the use of the

the mechanic~l ridge tier m~y

Col Limn 4 presents the resul ts when

HOI'JE:! 'I C..H" •

The one pa$~ optJon under the two yield scenarios is

ridge tier in combin~tion with fertili%er, ~nimal

question5 ~re relev~nt.

hencQ increase the are~ farmed.

me~hanical

m~ke animal t~~ction more profItable thus more cractical f~r

BEST AVAILABLE COpy

adoption by present m~nu~l tillage f.rm~rs. At present. animal

~lso presented. Substantial net farm income can be gained if the

being put irlto pockets thU$ d~~re~sing the labor requirement

The meCha"IC~1 ridge tier recuires animal traction and thus

presents net farm income unde~ a range of labor times using the

The l..F mod~l r·e51.Ilt~ LI$lnq t.he mecharur:;.<II ridge tier C\t

mech~nical ridge tier in two Dasses al~ng with two ~ield

while $orghum l~nd are ridged and tied including a small

tied ridges .:tnc.1 'h:rtl1i:atir.!n bv mam.lal tillage verSl.lS ~nilOal

scen,:lr i os.

proportion of millet land devot~d to the ~echnologies. Figure 4

only one pass L$ used to ridge and tie and r~$ults in a greater

proportion of mill~t land.

It takes to do two passes can be decreased to l J hrs/ha.

traction can be land augmenting in that increased production ~an

results wnen two paSS&$ are ~eQuired (ridging ftr~t followed bv

tractIon i$ land U$lng allowing 4arm~rs to do more weeding and

ti~lnq with th~ mechanical ridge tier).

second weeding ~re presented in Table 6.

similar concern~ to those alreadY e~pressed about the adoption of



to

lhe

labor \5

superior

(resultin; in

This tvpe of technology

When only one of

The results indicate that the mechanical ria~e

m~n~Qement practices.

several i~sues mu~t be dealt with.

both technically anu economicallyis

thev can construct ti ed r i dge$ f ,",ster and bet te··

higher yields) than manual tillage farmers.

Conclusions and Policv Recommendations

Before farmers will adopt the tied ridge$ ~nd f~rtili:ation

p~ckage on a larga $cale and before the t~chncloqie$ are fully

still a constralnt for anlmal traction farmers when the ridaes

BESTAVAILABLE COpy 24

tier can decrease the labor constraint to the point where most of

the staple crop land is under tied ridges.

are tied by hand.

The water r~tention and fertility research results indicate

that the combin~tion of tied ridging ~nd fertili:er (14-23-15 ~nd

rec::::,mmerlded.

be obtained from incre~sed yield$/ha.

intervention is required in those areas where access to land is

limited or in areas where extensification with animal traction

leads farmers to f~rm more marginal land (Roth and Sandars.19S4~.

technologies is used. yields are constrained bv the absencQ of

the other and in the case of fertilizer ~lone. the risk of losing

the cash outlay is very high as observed by the results in Table

:. When the two technologies are used in combination. the next

constraint is labor availability. While manual farmers may ~dopt

the two technologies on a small portion of thelr land. anlmal

traction farmers are in a better position to be adootors b~caU6e





.'1nd fT. I r l m:~tl

v~r~eti~£ would h~v~ th~

BESTAVIHLABLE COpy
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do thei;'" be~t.
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fig. 2. Rainfall at five villages in Burkina in 1984. Total seasonal rain
fall at each of the five villages is indicated near the right side of the
figure. Average annual rainfall at data collection sites near the five vil
lages (Bangasse, Nedogo, Poedogo, Dissankuy, Diapangou) are respectively
(mm), the number of years of data until 1977 are in parentheses: Kaya, 703
(59); Pabre, 809 (24); Manga, 905 (29); 501enzo, 903 (18) and Fada N'Oourma
865 (58) (ICRI5AT, In Press). (Source Ohm et a1 •• 19858)
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Table 1. Soil Characteristics of Five FSU Villages 1n Burkina Faso.

Cation
Village 1 pH Organic Base Exchange
Location ~Jater Matter Saturation P K Ca Mg Capacity

~ kg/ha

Diapangou 6.7 1.07 74.6 20 307 1968 409 5.9

Dissankuy 5.9 1.79 56.7 7 230 1190 357 8.1

Bangasse 5.9 1.09 61,9 5 228 988 305 5.8

Poedogo 6.4 0.73 71.3 24 318 1250 321 4.3

Nedogo 6.3 1.01 62.3 12 273 1168 232 4.3

Source: Ohm et a1. 1986. Soil nutrient content 1n Burkina Faso. Purdue
University. Research Bulletin. Forthcominr;.

1
Soil Samples taken from on-farm farmer-manas~d control plots 1n each
village.



ll~ll 2. Iconallc In1lY111 of farl., Ilnl". trlill of lor,hul 'Ith fartliller and tlld rld,ll, 1984•
...........................................................................................................

..................................
-rlltl",tl 1/

~- TR F TR.F
41

S.I

~UIlI"
41 0'

CV Farlarl
...........................................................................................................

~dOla, "anull Trlctlc·
trlln Yilld, kl/ha 1S7 416 m 652 75.1 43 11
Yi.ld Ilin "IVI Control. k,/~a 25. 274 4ft
.Iin in NIt arvtnUI, CFA 2/ 2312. 13275 11607
Rlturn/hr. of Additlanll LI~ar. C1A 3/ 23. 140 172
I Farlltl 11II0 lIauld 1IIY1 Lalt CIIII 0 27 •

~tda,a, Donl.y Trlctiln
6rlln nlld, k,/hl 173 425 m 773 63.4 44 IE
Yliid &lln AbaYI Control. k,/hl 252 112 600
illn in NIt RIVlnul. CFA 23184 4111 43267
Rlturn/hr. If AddlUanll LI~or ,CFA 109 51 255
I Flrlarl Who Mould HIVI Lalt Cllh 0 SO ~

'In,III', "inull Trlctlan
irlln Yllld, k,/hl 'U 456 616 944 145.0 62 1:
Yilld Ilin A~IYI Control, k,/hl 163 323 651
611n in NIt RIYlnul, CFA 14"6 17783 4795.
Rlturn/hr. of Additllnll Llbor. CFA ~50 187 246
I Flrl.,1 lIha Mould HIV. LOIt CIIII 0 8 17

Dllllnkuv, O. Trlctlon
6rlin Yilld, kl/hl 447 588 681 ISS 35.1 I' ?
Yilld &Iln AbaYI Control. k,/hl 141 234 408
611n in NIt RIVInuI, crA 12972 95'S 2560~
Rlturn/hr. If Additlonll Labar, crA 173 101 151
I Farl"l Mho Mould HIYI Lalt Cllh 0 28 ~

D11••ngou, Manu.1 Trl~tlon

&rlln Yllld,k,/hl m 571 729 1006 48.4 23 19
Yilld Illn AbaYI Control, k,/hl 236 394 671
&Iin in NIt RrvlnuI, CFA 21712 2431S 49799
R.turn/hr. If additiOnal Labar, CFA 217 256 255
1 Flrllfl 11II0 Mould HIYI Lalt Cllh 0 26 ~

Dil.lnlau, DonklY Trlctlan
6rltn Yilld, k,/hl 498 688 849 un 4S.6 II 19
Yilld 'iln AblYI CantrIl, kl/hl 1'0 351 6n
61in in NIt RIVIftUI, CFA 17480 20n9 46487
Rlturn/hr. If Addltllnll Llbar. CFA 233 214 2n
I Fln"l lIha Mould HIYI LOIt C"h 0 21 ~

D1I,ln,au, a. Trlctian
&rltn Yilld, kl/hl 466 704 n, 1177 46.8 18 l'Yilld &Iin AbaYI Control. k,/hl 231 373 711
.Iln in Itt RlVlnul, CFA 21M6 22383 5347'
Rlturn/hr. of Additianll Llbar, CFA 2.2 236 31S
1 'arlarl Mho Mould HIYI Lalt Cllh 0 5 ~

..•..............•.........................•.......~.......................................................
1/ C• contrll (no tild rid,11 or flrtlliler), TR • tlld rid,.. conltructld onl lonth aft" IIIdlnl'
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2/ lit rlYlnul • yilld 'lin. ,rlln .rici ('2 CFA/kl) linUI f.,tililer caltl (71 CFA/kl for 14-23-15, Ind 66

CFA/k, for urll), Includll interllt chlrll far Iii lont~1 It ratl of lSI.
3/ Itt rlvlnul/addltlanll labor of tild rld,inl and fartilll,r "Dlieltion. Manual, DonklY, and DI trlction

rl.uirl 100, 75, and 75 houri If additianll labor/hi for tied ridllnl rl"lCtiYlly. Fertililer I"licltion
rlauirll 9S additionll hourl/hl.

41 I.E. • thl Itandlrd .rror of thl dWerencl blt'len t.. trlltllftt 11..1. en • cOlfici",t of yarllUan.





Table 3. Means ror errech or animal tra<;t.1on and/or tied ridges and
rertlll1at1on on srain yield of sorshum grown at five
villages in Burkina Faso in 19841•

Mean grain yield

Treatments Nedogo Bangasse Dissankuy Diapangou

kg/hI.
Traction
Manual 414.3 660.2
Donkey 497.6 192.1
Ox 797.0
SE2 39:T 72.9
TR3 F4

ControlS 185.5 293.1 447.0 433.0
TR 446.1 456.0 587.7 654.5
F 441.2 615.8 680.8 805.6
TR and F 750.9 943.6 855.4 1105.6
SE2 78.1 145.2 35.1 51.7
CV% 56.8 61.6 19.3 36.8
N6 11 12 25 19

' LOCal varieties or white sorghum at Nedogo, Bangasse and Dissankuy, and
a mixture at local millet (85%) and local white sorghum (15%) at
Diapangou.

2Standard Error of the difference between two treatment means.
3TR = tied ridges, constructed one month after planting.
4F = fertiliz.tion, 100 ks/ha cotton fertilizer, 14-23-15, was applied
in a band at 10 to 15cm from the rows of sorghum two weeks atter
planting and 50 kg/hI. urea was applied in pockets at 10 to 15cm from
seed pockets one month after planting. .

5Without tied ridges or fertilization.
6The number of farmers' fields, replications, on which the experiment
was grown.

Source: Ohm et 1.1., 1985a, p. 12.



Table 4. Percent of farmers adopting tied ridges (TR), fertilizer
and new varieties by village, 1984.

1Number of years FSU in village; 1984 was the first year for farmer-
managed trials at Poedogo and Dissankuy.

2The figures relate only to land sown to cotton. Small "amounts of
fertilizers are used on cereals.
Source: Ohm et al, 1985b.

Table 5. Average hectares of technology adoption, 1984.

Village

Technology Nedogo Bangasse Poedogo Dissankuy Diapangou

ha
Tied ridges .32 .03 •11 .03 .18
Fertilizer .46 0 3 3 .34
Varieties .33 0 .12 0 .04

Source: Ohm et a1., 1985b.

10

o
41

o
8

Varieties

10

o
33

972

8

Fertilizer

Percent of farmers adoptingNumber

Years 1 of
Village Farmers TR

Nedogo 5 69 25
Bangasse 3 53 23
Poedogo 2 27 4
Dissankuy 2 60 3
Diapangou 3 61 25



Figure 3. Eff.ct of varioul yi.ld. and labor ,plnt on tied ridging by
hand on net r.venu. of the f~r. on thl Central Plat.au.

Additional Labor Sp.nt Hakinq Tild Ridgl. (hrl/ha)

Figurl 4. Efflct of varioul yi.ldl and labor ,plnt on tied ridqinq with
lachin. on nit r.v.nu. of thl f.rm on the C.ntr.l Plltllu.
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Tabl~ 6. Effect of Tied Ridging Technologies with Donkey Traction
on Area Cultivated, Production and Net Far. Inco~e Estimates,
C~ntral Plateau

a/ Based on 50 kg/ha Urea and 100 kg/ha Cotton Fertilizer, labor times of 75
hrs/ha tor Tying the Ridgel by Hand, 20 hrl/ha for l1achine--Two Palle.,
ind 2 hrs/ha for M.chine--One Pass. Yield estimate, are given in text.
b/ Based on 14 residents/household.
t/ Annualized cost of 4,400 FCFA for Tied-Ridging Machine subtract.d in
colulllni 3 and 4.
d/ Based on 7 Ictive workers/houlehold.

Variable

Totd Aru Cultivated (ha)
Main

Traditional
With Tied Ridges

Red Sorghum
Traditional
With Tied Ridges

White Sorghum
Traditional
Wi th Ti ed Ri dges

Millet
Traditional
With Ti ed .Ri dges

Pean.uts

Fertilizer (kgs/farm)
Uru
Cotton Fertilizer

Total Cereals Production (kgs)
Per Household
Per Resident:b/

N~t Farm Income ('000 FCFA) c/
Per Household
Per Worker d/

Tied-Ridging
Technology a/

Traditional
l1ar.agement

(Donl:ey) Tied With
Tied by Machine
Hand

Two One
Puus Pan

5.5 5.6 5.7 5.6

.20
.20 • 1:5 • 15

.60
.60 .68 .60

.80 .70
• 10 .80 .95

3.18 3.15 3.18 1. 88
.05 1. 27

.76 .86 .79 .71

45 84 149
90 168 298

2103 2604 2970 3354
150 186 212 240

215.3 253.2 273.2 296.4
30.8 36.2 39.0 42.3


