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FOREWORD

AU/SAFGRAD office has many core functions amongst them are dissemination
tofanners and other cnd-uscrs oftechnologies to facilitate the development of
micro-enterprises and the generation ofemployment and income; development
oflinkages and partnership between sources oftechnologies (NARS lARCs and
Universities) and users of technologies (Farmers, associations and NGOs) as
well as documentation of success stories, lessons learned and experiences.
AU/SAFGRAD introduces this study toallrelevant institutions to facilitate them
for more understanding ofthe agricultural technologies in Burkina Faso.

The study represents a first try ofcapitalization ofthe technologies. Itisacol
lection of more than 200 described technologies matched by analysis of the
performances. Thefield of thestudy mainly focused onthezone of tlie central
tray (plateau) of BurkinaFaso. Theproducers, Extensionists, NGOS as well

as theresearchers whose activities join the sector ofthe rural development
will find information onthe technologies there which willcontribute to the
development ofthe performances ofthe systems ofproduction inthe major
part of the farms of Burkina Faso. In addition, all Sudanese north agro-
ecological zones confronted to the similar constraints which are value added

to this study.

Dr. Ahmed Elmekass

Coordinator,

AU/SAFGRAD
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INTRODUCTION

ASpart of the fulfilment of its mission of contributing to the advancement
of agricultural research and technology transfer in Africa, the AU/SAF-

GRAD initiated a study to capitalize on agricultural technologies and innova
tions in the Central Plateau of Burkina Faso.

By considering the crop varieties as technologies in their own right, the desk re
search, interviews with resource persons and analysis work allowed to describe
briefly the performance ofover 200 existing technologies and innovations and clas
sify them into 4major groups: the natural resource management technologies; the
varieties or/and hybrids of4crops tai^eted by the study; the technological packages
of production and their economic performance and the post-harvest technologies.

An analysis of the transfersystem resulted inthe diagnosis that the transfer of
technology is hampered by an entanglement of constraints which are mainly
the low producer-supervisor ratio; difficulty ofaccess tofactors ofproduction;
inadequate linkage between research and development; illiteracy ofproducers;
not very inciting farm credit andfunding policies, land security problems; weak
ness of the processingand marketing.

After the diagnosis, adraft proposal for improving the dissemination and adop
tion of agricultural technologies and innovations could be developed around
thefollowing major areas: build producers'capacities; develop policies tosup
portproduction; adopt a more participatory process for generating and validat
ing technologies; the useof efficient technology transfer tools.

Thebook is intended asa repository of the key technologies which can beused for
promoting agriculture in the Central Plateau ofBurkina Faso, where agriculture ac
counts for over 86% of the labour force and contributes40% to the GDP.

The paper includes four parts inaccordance with the four mainareas to which
the identified technologies belong: i) - the management of natural resources;
ii) - the exploitation of the varietal potential; iii) - the technology packages;
iv)- the post-harvest technologies. It also includes the analysis ofthe constraints
to the dissemination and adoption oftechnologies and innovations; the propos
als for improving thedissemination of technologies and innovations. Aconclu
sion and prospects end the paper.

XVII
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Management ofNaturals Resources

in Burkina Faso



1. Management of Natural Resources in Burkina Faso

The main natural resources are land and water resources, floristic, wildlife,
fishery, pastoral and mineral resources. They constitute the fundamental
basis of the economic and social developmenl of the country. These re
sources are experiencing a rapid degradation under the combined effects of
climatic and anthropogenic factors (INERA, 2003). Indeed, increased pop
ulation pressure inaridzones causes profound changes inmethods of man
aging and using these natural resources and rural space (Roose, 1994).
Overcutting trees, poor rangeland management and the practice of bush
fires ultimately lead to the gradual disappearance of the vegetative cover
which gives way to savannah or arid Sahelian steppes with soils exposed
to wind and water erosion.

The effects of human actions are accelerated by climatic factors whose
major events include: recurrent droughts and declining rainfall.

Given such situation, significant efforts towards generating technologies
andinnovations for improved natural resource management and production
systems have been developed byvarious stakeholders inrural development.

1.1 Management of soil fertility

Fertility is defined in agronomic terms as tlie capability of a soil to ensure
plant production. It is a measure related to the soil minerals content which
can increase or decrease according to farming methods (Lavigne, 1996).
Tiie physical and chemical structure and the biological activity are funda
mental elements of soil fertility.

In Burkina Faso, declining soil fertility is a major constraint to the develop
ment of agricultural production systems. Indeed, there is an overall decline
in crop yields and accelerated degradation ofagricultural lands. According
to INERA (2003), this degradation affects over 24% ofarable lands.

Ferruginous tropical soils are, in Burkina Faso, the most frequent soil type;
theyarccharacterized by low structural stability ofsurface horizons due to
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ihcii high sill ami fiiic ^and loiuciu and Uicir low organic matter content
(Fieri, 1989). Thedeclining organic matter content, under the influence of
thehigh kinetic energy of rainfall andthe reducedvegetative development,
leads to the formation of crusts limitinginfiliration(Casenaveand Valentin,
1989).The immediate conscquence is the exposure of soil to erosion.

Chemical degradation ofsoils is the result of thedepletion of soil nutrients,
due to a mine type production system, without addition of fertilizers or or
ganic amendments, awhich provide minerals. Thisexplains the drop inpro
duction after a few years of use (Taonda, 1995).

Soil fertility management technologiesaim essentially to:

♦ Minimize as much as possible lossesdue to water and/or wind erosion;

♦ Useorganic and minerals fertilizers in quantity andquality;

♦ Maintain or improve soilorganic matter through the production and use
ofvarious organic materials andfarming methods that Improve soils(crop
rotation, fallow, minimum tillage) and appropriate practices of mecha
nized ploughingand conservation agriculture;

♦ Manage farms based on soil properties.

Several initiatives to developtechnological packages for effectivemanage
ment of soilfertility have been developed through research andotherpublic
andprivate services, NGOs and alsoby innovative farmers.

The initiatives can be grouped into:

- water, soil and vegetative cover conservation technique;
- agricultural intensification.

/././- IVater andsoilconservation technologies and innovations

The technologies can beclassified into mechanical, farming, biological and
agro-forestry technologies.



MANAGEMENT OF NATURALS RESOURCES IN BURKINA FASO

a. Mechanical water and soil conservation techniques

a.1. Anti-erosion earth and rocif bunds

a.1.1. Earth bunds

These are earth embankments with abase of 80 cm to 1mand an average
height of 30 to 50 cm.

Earth bunds retain all the water and promote itsmaximum infiltration. They
are used mainly if stone works are not easyto implement.

This is an appropriate technologyin the SahelianandNorth Sudanianzone
(300 - 900mm).

8.1.2. Stone bunds

These are permeable obstacles formed bya lineof rocks which slowdown
runoff velocity.

This is also an appropriate technology in the Sahelian and North Sudanian
zone (300-900mm).

They allow increased infiltration of runoffwater and the sedimentation of
particles (sand, fine soil,organic matter) upstream from the bund.

Three varying techniques are used:
♦ The aligned stones system;
♦ The PEER system (The Water and Rural Equipment Fund) orthree-stone

system;

♦ the PDS system consists inopening furrows to serve as anchors

In the Central Plateau, where the slope hardly exceeds 3%, an economic
analysis showed that for a producer who can find stones at a short distance
and who uses his own equipment to build thebunds (with no addition of
fertilizers), the optimal spacing is between 23 and45 m. Forthemostwide
spread case ofa farmer working with the assistance ofa project in drawing
the contour lines and transporting therocks, it isbetween 30and47 meters
(Zougmore et ai. 2000).
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P/ioto 1 and 2:

Building a rock
bund using the

PDS system
in the northern

area of

Burkina Faso

(Photo by the MARP
Network, 2008)
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According to Zougmore (2002), the construction of rock bunds in a field
has the following impacts:

- The runoffon developed field is reduced by 12% witha spacing of 33 m
between the rock bunds, and 23% with a spacing of 25 m between the
rock bunds compared to a field whichhas not been developed.

- The construction ofrock bunds results in decreased soil loss, 46% with a
spacing of 33 m, and 61% with a spacingof 25 m.

- The average moisture content perplotisall thehigher since the spacing
between the bunds is lower.

- In a deficit rainfall year, the production grain compared with the control
is 110% for a spacing of 33 m, and 343% for a spacing of 25m.

- Ina good rainfall year(lessfrequent diyperiods), the production gains become
less significant: 73% for a spacing of 33m, 56% for a spacing of 25 m.

- In an excess rainfall year, theyields become all the lowersince the spacing
between bunds is lower. The yieldsare very low upstream of rock bunds
due to permanentflooding in theseareas, leading to sulfocation of plants.

a.2. Zai:

The zai is a techniqueused for recovering encrusted landsconsistingin dig
ging 20 to 40 cm diameter holesand 10to 15 cm indepth in order to collect
runoff water and allow its infiltration. The excavated earth is deposited in
a crescent downstream to capture runoff water.

Zai maybe done manually: this is manual zai. It canalso be doneusingan
imal traction: this mechanical zai.
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Photo 3:

Manual zai

(Photo, The Marp
Network Burkina Faso,

2006)

Photo 4:

Mechanical zai using
bovine traction

(Photo INERA, 2006)

Photo 5:

Mechanical zai using
donkey traction

(Photo, MARP
Network-Burkina Faso.

2006)
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Bovine plow
+

IR12tine

Manga hoe
♦

RS8 tine

Photo 6 and 7:

Tools used to imple
ment mechanical zai

(Photo, A. Barro. 1996)

Approximately 300 g of organic matter is appliedas manure or compost in
the hole before the sowing period. We note, however, that this amount varies
according to the fanners (Reij el al, 1996). There are two variants of the
technique: agricultural zai and forestry zai.

The zai is practiced in the north and central zone.

The benefits ofzai are mainly; the capture of runoff and rain water and the
preservation of seed and organic matter. The aim is therefore to achieve a



MANAGEMENT OF NATURALS RESOURCES IN BURKINA FASO

concentration of fertility and available water at the beginning of the rainy
season to increase agricultural production.

Photo 8:

Proper development
of sorghum plant on

zai observed on

23.08.2006 in L6ba

of Gourcy

(Photo, Taoncla S..
2006)

The zai bowl + 300 g of manure or compost permits to obtain on a zipelle
(degraded land) 800 kg/ha of sorghum grain, i.e. 8 times the yield of the
control. The addition of 80 kg/h of NPK permits to obtain at least 900 kg
of sorghum grain in the sub-sahelian region (Zougmore el al., 2000) and
1200 kg/ha of grain in the North Sudanian zone (Taonda, 1995).

In cases of surplus rainfall, the yields decrease as a result of the waterlog
ging conditions of plants.

When implementation conditions are optimal (dry and rather clay to sandy
clay soil tyF>e), mechanical zai allows to achieve 1200 kg yields against 200
to 300 kg/ha for the control.

10
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In fact, in the same agro-climatic region, the effectiveness of zai depends
on the soli type.

TABLE 1: Average effect of zai over three years in the North Sudanian zone

of Burkina Faso on the production of sorghum grain depending

on soil texture (kg/ha)

Soil texture Control Manual zai Mechanical zai

Clay soil 685,8 1189,2 1110,6

Gravelly clay soil 491,5 823,5 1002,9

Sandy clay soil 472,8 763,4 786,7

Sandy-loam soil 245,5 432,8 573

Sandy soil 456,9 823,5 1031,9

Gravelly soil 289,3 829,5 851,9

Source : Barro Bt a/. 2000

Photo 9. Manual

construction of a

half-moon on a glacis

(Marp Network-Burtilna Faso.
2(»6)

11



MANAGEMENT OF NATURALS RESOURCES IN BURKINA FASO

m

)
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X

PhoH>s 10 and 11: sketch and diagram of a half-moon (Zougmon etai.. 2000)

a.3. Half-moons

The half-moon is a ditch shaped like a semicircle, dug with a pick. The ex
cavated earth is placed in a semi-circular bund compacted on top like an
earth embankment.

The half-moons are arranged according to the contour lines, in a staggered
pattern, i.e. the second row of half-moons is arranged in such a way as to
be staggered in relation to the first row so that the tips of the half-moons on
two successive lines are always at the same level.

Photo12: half-moons in a staggered pattern (Zoagmorieiai.. 2000).

They are generally constructed on encrusted glacis on which the waterjust
runs off.

12
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The half-moon can be constmcted manually or with a tractorwith the tool
under testing in the North called «Delphino». Indeed, the «Delphino» cart
allows digging mechanically semi-circular micro-basins.

Thehalf-moons collect runoff and areadapted tosemi-arid andarid zones. The
half-moons serve to improve the water reserves ofthe soil (increase the depth of
wetting from 20to40cmor60cmdepending onthe type ofsoil). The technol
ogy ofthe halfrnoon isrecommended for the Sahelian Zone with arainfall being
less than or equal to 600 mm. In theotherareas flood risk is real.

The half-moons allow increasing agricultural production especially if or
ganic, mineral or organo-mineral fertilization is added. Combining half-
moon and manure or compost gives a production range of 1200 to
1600kg/ha of sorghum grain.

it

Photo 13: The collection of runoffby half-moons in the semi-arid and arid zones

(MARP Network. 2006).

13
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"iiU- - - Photo 14 et IS.
Sorghum grown

In the sub-Sahelian
region (Zandoma

province) on gravelly
slopes using the half-

moon technology +
rock bunds at the

stem elongation and
maturing stages

(Photo. Taonda, 2006)

b. Farming techniques for water and soil conservation

Farming techniques include all tillage practices used to loosen the soil or
create cracking toincrease the overall porosity ofthe soil surface horizons
for infiltration. There are 4 techniques.

14
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b.1. Subsoiling

This involves breaking up the surface layer of a compacted soil to improve
its infiltration capacity using a subsoil plow.

It must be followed by preparation of the seedbed with a hoe or an animal
drawn tined implement.

b.2. Decompacting with the versatile IR 12 frame decompacting
machine

Decompacting means breaking dry soil to capture water from the first
rains for early seeding;

The D.IR. 12 tool is composed as follows: A versatile frame; a wheel; a
pair of handles; 03 IR12 tines. It should be noted that this tool uses the
wheel and the handles of an ordinary plow.

Depending on the work to be done and the animal power available, you can
mount 1 tooth, 2 tines, 3 tines with one tine in front, 3 tines with two tines in

front.

The tool is designed to be versatile to allow an incremental investment of
the user. You can mount on the plow beam a moldboard plow; a ridger; a
furrower; weeding tines.

15
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Tillagedepth isdetermined by the height of the wheel from the ground; the
plow beam is horizontal.The spacing of the tines depends on animal power
available and the soil type. The high position of the handles is adjustable.

The tool can beused on any type of soil in a dry orpre-wet condition. However,
maximum grass hei^t should not exceed 15 cm. The tool can be drawn by 1
pairofoxen, asingleox, a horseor a donkey.

Maizeyield gainis 8 to 10%; thegain in early seeding is 2 to 3 weeks. Decom-
pacting makespossible therecovery ofdegraded landandcontributes to reducing
the use of herbicides.

b.3. Scarification

Scarification means scraping the soil superficially, manually (with the hoe)
or with a donkey-drawn tined instrument: the IR 12 tine for sandy soils and
the RS 8 for othersoil types. On the Central Plateau ofBurkina Faso, most
often it is a weeding ploughshare like the one commonly called «crow's
foot» that is used.Traction can be by donkey or cattle. The aim is to loosen
the top 10 cm ofsoil. It is performed under «dry>) or «wet» conditions.

b.4. Plowing

This is a tillageoperationwhich,using a plow body, cuts a more or less broad
strip of land and returns it resulting in an undulating surface covered with
clods or aggregates whose size depends on the type of soil and soil moisture
conditions during tillage. Plowing is done at a depth of 20 to 40 cm with an
animal drawn plow or a tractor (plowshare or disc tools).

Plowing can

♦ break up the soil crust, increase soil porosity, which improves infiltration
and reduces runoff;

♦ bury organic amendments, crop residues, weeds and fertilizers

The benefits of tillageare dependenton soil types: on desaturated sandy fer-
ralitic soils researchers report decreased runoff, but also increased erosion

16
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while Nicou and Charreau, 1985 demonstrate the benefits of plowing on
sandy tropical ferruginous soils susceptible to surface sealing. On these soil
types, without tillage yields are halved. However, it should be noted that
tillage can accelerate erosion

b.5. Ridging, eartliing up and partitioned ridging

Ridges are inade before sowing and ridging is done at the plant shooting stage.
Thework can bedone manually, with a plow ora tractor. To maximize water
retention in the plot, the partitioning of the ridges is done one month later.
Water is concentrated in the furrows, infiltrates for the benefit ofplants. It is
recommended to do ridge partitioning onemonth later. In the North Sudanian
and Sahelian zone, ridges can double yields {Taonda etai, 2000).
In the north sudanian zone waterlogging can occur and affect crop development
and harvesting as a result.

c. Biological techniques for water and soil conservation

c. 1. Mulching

Mulching isdone bycovering thesoil with a layer ofabout 2 cm of grass,
the equivalent of 3 to 6 t/haor branches or crop residues (maize, millet or
sorghum stalks), soastostimulate macrofauna activity (especially termites)
and soil microflora. The superficial soil cnist is literally dug with tunnels
beneath the mulch, resulting in a loosening of the soil and increase in its
macroporosity allowing better infiltration ofwater (Zombre eiai, 1999).

The result on grain yield can reach + 80% compared to the conu-ol. Indeed
Dickey a/. (1994) obtained over 3 years in DonsinofBoulsa in thesub-Sahe-
lian zone an average of900 kg/ha ofsorghum grain against 500 kg/ ha for the
control.

C.2. Crop rotation

The rotation is the succession in time, ofdifferent crops on the same plot.

17
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Rotation is the distribution of crops on various plots.

The benefits of this practiceinclude:

♦ improved soil structure and consequently soil fertility: indeed, monoculture
uses and exhausts the same nutrients every year inthesame topsoil depth;

♦ reduced weed pressure: planting the same crop each season promotes the
development ofcertain weed species;

♦ reduced pest pressure: the cycle ofinsects and crop-specific diseases is
broken by planting another crop. Agood succession ofgood crops (cere
als/legumes) is more beneficial to soil fertility than ashort fallow period
(Bado 2002). Results also indicate that a good rotation can break the
Striga cycle (Traore, 2005).

Photo 16:

Rotation of groundnut
and sorghum in a ce

real-based

system

(Photo K. Traor6, 2006)

d. Agroforestry techniques for water and soil conservation

d. 1. Reforestation

This is planting in fields, along bunds, reforestation in the form ofvillage
groves and hedges around market gardening areas.

18
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This agroforcslry praciicchas manybenefits; consolidation of erosion-control
structures, production of organic matter through biomass spreading, supplyof
fuel wood, timber, protection ofcropped areas against devastating animals.

The major problem in reforestation is the protection againststray animals.

d. 2. Assisted natural regeneration (ANR)

ANR consists in

• Preserving one shoot per bush and tree seedlings,

• Promoting thegrowth of thepreserved young shoots and/or seedlings by
regular pruning,

• Pruning branches in case of excessive shade,

• Removing some individual plants for clearing purposes if the density is
considered too high. Whctxiver an individual plant has been cut down, the
producer must preserve as much as possible one stool shoot.

In short,assisted natural regeneration consists inleaving while clearing (inthe
dry or rainy season) one to three (3) shoots from the stocks ofvarious trees
and shrubs (between 80tol50feet perhectare) forthem tocontinue growing.

ANR is done through the following stages:

• Identificationand selection of youngshoots to be protected;
• Cutting of unsclected shoots;
• Nurturing and pruning selected shoots every year;
• Rational use of the branches from regenerated trees taking into account

species and needs (fodder, wood, organic matter, etc.).

The practiceof ANRhas many benefits especially for Sahel country farm
ers, including:

• The protection of cropland by controllingwindand water erosion;
• Improved soi! fertility;
• Production of fuel wood or service wood;
• Production of animal fodder;
• Reduccd evapou-anspiration.
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This results in:

i. Increased crop yieldsand improvedfood security at household level.

ii. Production systems arc becoming increasingly complex and productive,
translating intoreduced rural poverty: the trees produce fodder, enabling

farmers to raise more cattle. Animals are better controlled and their drop

pings are increasingly returned to the soil.

In short, the protection and management of spontaneous natural regen

eration enable farmers to better integrate trees, crops and animals in their

production systems. These more complex systems make farm operation

secure even in yeats of drought. Under drought conditions, the farmer

who has practiced ANR can trim the trees or prune them in order to mar

ket the products. This income enable them to buy more grain.

iii. Increased availability ofenergy wood.

Iv. In some areas, such as Kokologho in the central region of the country,

natural regeneration is largely dominated by Acacia albida, a species
which fixes nitrogen through its roots. It improves soil fertility and in

creases fodder production.

V. From an economicperspective, it is rational to invest in the protection
and management of natural regeneration. An economic study has esti

mated an internal rate of retum ofANR at 31% (Sperling, 2008).
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liHi

Photo 17: A 9
ha field of 130

baobab plants
(Adansonia

digitata) per
hectare

in Yatenga (it
produced more
than three tons

of grain per
hectare)

(photo,
M. Ouedraogo.

2008).

Photo 18:ANR overa 14ha area recovered (in Yatenga) using rock bunds, organic matter
and the practice ofAssisted Natural Regeneration (ANR). over 140 (Sderocarya birea
trees) per hectare. It earns more than 350,000CFA Francs per year and produces over
25 tons ofgrain per year

(Photo, M. Ouedraogo, 2008).
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d.3. Herbaceous cover

The herbaceous cover technology is the recovery of vegetation-free clear
ings through tillage with tined implements. It is often subsoiling which is
practiced followed by the sowing ofpreferably perennial herbaceous seeds.

Thepractice allows to quickly restore vastareas of degraded glacis which
may be cultivated in the following years.

d. 4. Grassed strips

These are bands of vegetation consisting of herbaceous plants, along the
contour lines in the fields, alone or in combination with anti-erosion struc
tures such as rock bunds or earth bunds.

Photo 19: Land plot developed intoan herbaceous with a field in the background

(Photo, Hien et at., 2Q(^)
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Covering structures with herbaceous species makes them more efficient,
more stable and therefore more sustainable. However, grassed strips must
be well managed, with the risk of increased competition with the crops as
they grow older.

d.5. Exclosure

Exclosure is the protection of an area or land plot against anthropogenic ag
gressions (grazing, bush fires, wood harvesting) or against predatory animals.
This is therefore a fallow land protected against all forms of attack.

When possible, exclosure has a great potential for improving soil chemical
and physical properties, especially in areas with high rainfall where natural
regeneration occurs quickly. The condition for successul exclosure is the
consensus among all the communities of the area.

^ ^ V r'
- • -n, jv .i" .'

T . "-ii ."..'P'iljVit.V

I '"
Photo 20 :

View of an

exclosure with

Andropogon
gayanus

(photo, SerpanM
etel. 2005)
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All the technologies identified may be advantageously associated in com
bination as part of what is commonly called «conservation agriculture»
which provides a framework for developing these technologies in a unique

context. Conservation agriculture is based on the following three principles:

1) minimum tillage;
2) permanent soil covering;

3) crop rotation and intercropping.

d.6. Conservation Agriculture

For this technique, difTcrent species of high-performance and high biomass

cover crops, have been identified for the Eastern, Central and Western areas

(Segda eta/., 1999; Zougmore, 1999). Mucuna and cowpea are a few ex
amples. They have been integrated into the cropping systems (Sedga et a/.,
1998b, Sedga eta/., 1999; Traore eta/., 1998; Zougmore; 1999).
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Biomass production
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Agriculture plots

(photo. S. Ouedraogo.,
2006)
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This praclicc shows real polcnlial for rational soil management especially
in areas with relativelyhigh rainfall (over 800 mm) where biomassproduc
tion is facilitated.

1,1.2 Agricultural Intensification

a. Production and use of organic matter

The organic matter in the soil is a source of nutrients for crops and allows
good soil structuring and greater microbial activity. Organic mailerplays a
crucial role in lliecation cxciiangc capacity and thewater holdingcapacity
of soils (Oucdraogo ct ai. 2000). Organic matter is the «pillar» of soil fer
tility. But the organic matter content of most soils in Burkina is low (less
than 1%) (Lompo et a/. 1994).Therefore there is need to produce and in
crease the use of organic matter.

Some work has been done to characterize the different types of organicmatter
availableand production techniques (stable, pitsanddeerpark)in Burkina Faso.
Significani work has been done at INERA which allowed developing tech
niques for producing organicmatterfromcrop residues (Traor^et al, 2007).

Research activities in the last few years arc also focused on the diversifica
tion of production techniques inorder tomakeproposals takinginto account
the variability of the producers' socio-economic conditions.

Several development organizations and NGOs have also developed initia
tives for producing organic matter which have capitalized as data sheets.

APIPAC proposes a technique forproducing compost using four juxtaposed
pits widi incorporationof Burkina phosphate. This techniqueallowsavoid
ing the difficulty of turning in the same pit. This technique can produce
compost in 2 months. In 2004, the CEAS proposed a system with two (2)
pits for periodicproduction and the systemwithfour(4) pits for continuous
production (CEAS, 2004).

Recognizing the role oforganic matter in production systems, the political
authorities have initiated measures to ensure large-scaleproduction and use
of organic matter.
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Photo 22.

Windrow

composting of
crop residues

with addition of
Burkina

phosphate

(photo, K. Traor^,
2006)

Photo 23:

Animal-traction manure

and Burkina phosphate
spreader

(RK}to. IRSAT/DhA)
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In the Guide to Green Revolution document developed by the Ministries of
Rural Development, theproduction and use oforganic matter features promi
nently. Indeed, theguide Isplanning toestablish the pits using the "compost
plus" activator enriched v '̂ith Burkina phosphate (MAHRH, 2007).

Thestrategy paper for rural development by2015 lays emphasis on the pro
duction of organic matter in the context of integrated management of soil
fertility.

In the last few years, the National Farmers' Day (JNP) has been the appro
priate framework for promoting the production and use of organic manure.
More than 1.5 million compost pitswere implemented during the2001 to
2006 period. At the 11"" JNP edition held in Dori, farmers made the com
mitment to produce 20 million tons of organicmanure.

Through its Mechanization Department, IRSAT has developed an animal-
drawn crushed manure spreader (Annex I). Equipped with the IR 12 tine,
it permits to continuously apply manure in the furrow opened by the tine.
The spreader is also used for spreading Burkina phosphate in the dry soil
so as to obtain results early in the rainy season.

b. Managing soil fertility in Burkina Faso using mineral fertilizers,
local agro-mineral resources and human excreta

b.1. Classic fertilization formulas with mineral fertilizers

Soils in Burkina are nitrogen and phosphorus deficient. Indeed, the total
nitrogen content is less than 0.06% for 75% of soils and the P205 content
is below 0.06% for 95% of soils.

This situation is linked to theextensive nature of production systems which
explainsthe observeddecline inproduction afterseveral yearsof operation
(Taonda, 1995). Nitrogen and phosphorus are theiwo main limiting factors
of production in Burkina Faso (Bationo £?/«/., 1998). I.ompo fl995) indi
cates that phosphorus deficiency is the first Innitint! factor lor most of
Burkina Faso.
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The correctionof the phosphorus andnitrogen deficiency is a major challenge
foragriculture in Burkina Faso. Therefore, fertilization formulas were devel
oped for different crops, particularlyprofitable fertilizer formulas for cereal
crops(sorghum, millet and maize) cheaper than the popularized classic for
mula. Three areas were considered based on rainfall, soil and farming system.

- Zone A rainfall is less than 600 mm,

- Zone B rainfall is between 600 and 800 mm,

- Zone C rainfall is higher than 800 mm.

The table below gives some information on conventional mineral fertiliza
tion per crop and per zone.

TABLE 2: Mineral fertilization recommended per area and per crop

Crops Zone Formula

Sorghum and millet A 50 kg NPKSB + 50 kg urea

B 75 kg NPKSB + 50 kg urea

C 100 kg NPKSB + 50 kg urea

But* A 100 kg NPKSB + 100 kg urea

B 100 kg NPKSB + 100 kg urea _

C 100 kg NPKSB + 100 kg urea

Source: INERA, 2000

For maize, this formula is the minimum formula for good production and
for limiting exports.

The mineral fertilizers usedare NPKSBdosing 14-23-14-6-1 and urea (46% N).

Mineral fertilization recommended in Burkina for maize per popularized
variety (1988-2001) and rainfall is indicated in the table below:
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TABLE 3 : Mineral fertilization for maize pertype of agriculture

Type of agriculture Mineral

fertilization

Varietal cycle in days after sowing

Extra Ea-ly Intermediate Late

early 85-94j 95-llOj •c 110

70-84 j days

SEMI-INTENSIVE NPK: 100 kg/ha KEB Jaune Massayomba
AGRICULTURE Urea: 100 kg/ha KEJ de F6 IRAT80
Varietal potential: JFS
2-3t/ha varietal type:
composite

SEMI-INTENSIVE IRAT 171
AGRICULTURE Poza Rica 7822

NPK: 200 kg/ha IRAT 200 *♦*
Varietal potential: K2SO4;50 kg/ha Maka*** SR22
3,5-6t/ha Urea 1:]00 kg/ha KPB SR21
varietal type: composite Urea 2 50 kg/ha KPJ FBPC 1 •

FBC6 FBPC2 •
«** FBMS ••

FBMGS 1 ••

Obatanpa •••♦

ESPOIR ••••

AGRICULTURE NPK: 300 kg/ha FBH 1 IRAT81
INTENSIVE K2SO4:50k^a FBH 33

Urea 1; 100 kg/ha FBH 33 ST
Varietal potential: Urea 2:50 kg/ha FBH 34 ST
5-7t/ha FBH 34 SR
varietal type: hybrid Oba super 2

Agro-ecoiogical ones (rainfall) Rainfall Rainfall (^infill > 900 iniguatet
< < mm areas

600 mm 900 mm ifrigualedareas

Reference site Sana Kam- Farako B3, Kou

boinsi Niangoloko alley
Kouare

Legend: * Popcorn: sweet corn

Source ; Sanou J., 1996

' grilled com. high-prolein corn*
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b.2. The MicrodoseTechnology on traditional cereals and oil and
seed crops

Microdose is the application small mineral fertilizer doses in the seed hole
when sowingornext to theseedling after emergence (10 days aftersowing).

Mineral fertilization by microdose allows to:

♦ Locate the fertilizer near the roots, thus obtaining a high concentration
area which makes assimilation of nutrients easier;

♦ Limit phosphorus fixation phenomena by the soil;

♦ Reduce loss ofpotassium (K) and nitrogen (N) through leaching;

♦ Achieve an early start of plant growth (microdose = « starter » manure)
throughrapidgrowthof rootsand seedlings, and earlier maturity avoiding
droughts at the beginning and end of die rainy season thus ensuring in
creased crop yields;

♦ Increase the efTiciency of fertilizer use;
♦ Minimize production costs;
♦ Improve small producers' incomc;
♦ Increase the number of mineral fertilizer users.

b.2.1. Zones and conditions of application

♦ Sahelian 400-600 mm and Sudanian zone from 1 600 to 900 mm

♦ Control of measurement for the indicated dose

♦ Implementation of the required crop maintenance work

b.2.2. The microdose application technique

1. Open a seed hole;

2. take a pinch of NPK fertilizer, place it in the hole and cover with a thin
layer of soil to prevent the fertilizer being in direct contact with the seed,
which could cause damage to germination, especially in dry years when
localization is made too close to seeds at excessive doses;

3. Place the seeds into the hole and close the seed hole.
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Microdose fertilization can be applied after omci^cnce (10 days after sowing)
next to the seedling and covcr the hole.

b.2.3. Doses of microdose

The dose of microdose to apply in the seed hole during sowing or next to
ihc seedling after emergence varies with the crop.

Ipplication of the microdose on sorghum i

Seed density: 80 cm x 40 cm

Dose of microdosc in the seed hole during sowing or after emergence = 2 g

1. Seed density: 80 cm x 60 cm
Doseofmicrodoscin tlieseedhole duringsowing or after emergence = 3 g

2. Seed density: 80 cm x 40 cm
Doseofmicrodose in the seed hole during sowing or after emergence = 2 g

fSB?!

Seed density: 80 cm x 40 cm

Dose ofthe microdose in the seed hole during sowingor after emergence = 4 g
(dose to pcrfect) 125 kg NPK/haagainst 150kg NPK. + 100kg Ureaat popu
larized doses per hectare

31



MANAGEMENT OF NATURALS RESOURCES IN BURKINA FASO

Application of the microdose on cowpea

Seed density: 80 cm x 40 cm
Dose ofmicrodose in the seed hole during sowing or after emergence = 2 g

Application of the microdose on groundnut

Seed density: 40 cm x 20 cm
Dose ofmicrodose in Uie seed hole during sowing or after emergence = 0.5 g

Photos 24, 25,26 et 27. Application of the microdose on sorghum during sowing
(photos, Taonda, 2010)

32



MANAGEMENT OF NATURALS RESOURCES IN BURKINA FASO

1

Photos 28, 29 ; 30 et 31. Application of the microdose on sorghum after emergence
tpholos, Taonde, 2010)

IK toSI

j:. — m ^ - •ar

Photos 32 and 33. Application of the microdose on maize after emergence
(photos, Taonda. 2010)
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Photos 34 et 35. Application of the microdose on cowpea after emergence

(pholos, Tsomia, 2010}

b.2.4. Performance of the microdose

Performances on sorghuin

The application of the microdose can produce a grain yield exceeding 1.5

tons per hectare (Figure 1). It generates additional grain yield gains of 110%

and 20% compared to zero fertilization and at the popularized dose (75 kg
of NPK + 50 kg of urea per hectare), respectively.

Figure 1; Effect ofthe microdose
on sorghum grain yield

34

2000-

1500-

1000-

500-

782

0 Popularized Microdose



MANAGEMENT OF NATURALS RESOURCES IN BURKINA FASO

Performances on millet

The application of the microdose results in a grain yield exceeding 1 ton
perhectare (Figure 2). Itgenerates additional grain yield gains of 100% and
30% compared to zero fertilization and at the popularized dose (75 kg of
NPK + 50 kgof urea perhectare), respectively.

Figure 2: Effect of the microdose
on millet grain yfeW

^rformance on cowpeaF

1500T

1087

1000- 863

550

^ r-

500- I L

0-UJ-
0 Poputarbsd Mjcmdose

The application ofthe microdose on cowpea results in agrain yield ofabout
1 ton per hectare (Figure 3). Itgenerates additional gains in grain yield of
90% and 10% compared to zero fertilization and at the popularized dose
(75 kgofNPK +50 kg ofurea per hectare), respectively.
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Figure 3 : Effect of the microdose
on cowpea grain yield

Performance on groundnut

lOOO-

0 Popularized Mtorodos^;^^
fBfttization .d

The application ofthe microdose on groundnut gives agrain yield exceed
ing 1ton per hectare (Figure 4). It generates additional grain yield gains of
60% compared to zero fertilization and a yield equivaling the popularized
dose (75 kg of NPK. + 50 kg of ureaper hectare).

Figure4: Eftect of the microdose
on groundnut grain yield

1000-

0 Popularized
fertilization dose

The microdose technology gives interesting economic results through re
duced costsoffertilizer use and improved farm income as indicated below.
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TABLE 4: Economic evaluation of the additional agricultural produc
tion of fertilization formulas in Nagreongo in the central
plateau in 2006, Burkina Faso.

Crops Techno Techno- Fertili Specific Produc Selling Value of Profit

logies iogy- zer cost expen tion ad- price of the ad (CFA)
specific relating diture dition- produc ditional

cost to the (CFA) neiie tion produc
(CPA) techno- (kg.ha ') (CFAAg) tion

iogj- (CFA)
(CFA)

Sorghum microdosc 4000 16875 20875 772 150 115800 94925

vulgarisdc 2000 33750 35750 491 ISO 73650 37900

Millei microdosc 4000 16875 20875 358 200 71600 50725

vulgaris^c 2000 33750 35750 399 200 79800 44050

Cowpea microdose 4000 16875 20875 378 250 94500 73625

vulgarisee 2000 20250 22250 249 250 62250 40000

Graundnui mtcrodose 4000 16875 20875 378 150 56700 35825

vulgarise 2000 20250 22250 373 150 55950 33700

Source : Taonda et al. 2008

b.3 Fertilization formulas with agro-mineral resources

The natural phosphates occurring ineastern Burkina Fasoformed the subject
ofseveral studies inthecontext of research andbythe Ministry ofAgriculture
as part of several developmentprojects(foodcrop fertilizer project).These
studies have established the agronomic effectiveness of Burkinaphosphate
(BP)on most crops(Bikienga andSedogo, 1982). TheBPhasa P2O5 con
tent of approximately 25.4% and contains 34.5% ofCaO.
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The labIc below shows ihe effects of liic applicaiion ol crudc BP on crop
productivity.

TABLE 5: Surplus production resulting from application of crude BP
(kg/ha-')

BPdoses

kg. ha-'
Rainfed

rice

n

irrigate Sorghum Millet Maize
rice

^9 DB

Cotton Ground- Soy-
nut bean

Q Q Q

400 (bottom)
+

100 annuel

600 194 1500 450 121 635

500 (bottom)
+

200 (annuel)
- 1162 -

600 (bottom)
+

300 (annuel)
1092 .

-

] - one year <^er applicaiion; 2 = 2 years t^er {^plication; 3 - i years ajler application.

Source : (NERA, 2004

The solubility of crudc BP in a year is low (about 25%). Studies have
shownthat it is possible to improve thesolubilityofBPthrough composting
(Lompo, 1995).Bonzi (1989) suggests80 kg of BP per ton of crop residue
to be composted. Lompo(1995) proposes the following recommendations
per crop for crude BP use.
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TABLE6: Burkina phosphate dose per crop

Crops Dose of BP (kg/ha)

sorghum, millet, maize,
coUon, groundnut, soybean

400 kg.ha ' as basal dressing and 100kg ha 'year'the
following years;

rainfed rice 500 kgha' as basal dressing and 200 kg ha "'year 'the
following years

irrigated rice 600 kgha' as basal dressing and 300 kg ha 'year 'the
following years

Source: Lompo, 1995

Under the food crop fertilizer project mentioned above, itwas possible to
develop partiallysolubilized BPwhose composition is as follows: 4.22 N -
24.55 P2O5 - 6.26 S - 25.52 CaO - 0.16 MgO.

The acidulous BP (BPA) is substantially equivalent to TSP (Triple super
phosphate) in terms ofgrain production and better in terms ofPelementS205,
K2O and CaO on the soil and is cost-effective. These inputs ofnatural phos
phates must be completed by nitrogen fertilization of 50kg/ha of urea for
sorghum and millet and 1OOkg^a of urea for maize.

The effectiveness of BP depends oncropping practices such as tillage, in
puts of organic matter and water and soil conservation as well as soil pro
tection and restoration techniques.

b.4 Fertilization using human excreta

INERA in collaboration with CREPA hasdeveloped the use of humanexc
reta(urine and faeces) as an agricultural fertilizer due to theirhigh N, P, K,
content to improve cropproductivity and soil fertility. Dueto theircompo
sition in N, P,K elements, urinecanbe compared with ureawith theadvan
tageof being liquid and therefore directly available to the plant,while the
feces are compared with the NPK fertilizer.
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Through sanitation systems (latrines) with a variable cost depending onthe
model and standing between 75,000 and 180, 000 CFA F (_wwwJasQ:;
presse.net ), which were developed by the CREPA ecological sanitation
project (Ecosan), urine and faeces are collected separately and then sani
tized and processed before reuse as fertilizer on crops at lower costs. The
20-liter can costs 100 CFA francs, and the 50 kg-bag of processed feces
costs 2500 CFA F (Ecosan, 2009).

Human excreta can be used alone or combined with mineral fertilizers, and
in combination with water and soil conservation techniques.

Results of experiments conducted on maize (extra early variety), indicate
that the urine + faeces association produces the highest yield (2.5 t ha"')
compared to the control (0.13 t ha ') and the NPK + urea association (1.05
t ha '). InBenin, a yield of3.6 t ha^-'̂ was obtained on maize with the NPK
+ Urine combination against 3.5 t ha ' for NPK + Urea and2.41 ha"' for the
control (Bonzi, 2008).

TABLE 7: Periods and urine and feces doses to be applied per crop type

Period Sorghum/Miiiet Maize

Sowing/planting out

15days after sowing
/plantingout (2weeks)

0.5 literper planting hole 0.6 literper seed hole
at thinning

35 days after sowing
/plantingout (5 weeks)

0.5 literper planting hole 0.6 liter per seed hole

Doses of^eces 50gperzai hole (seed hole) before sowing or5-7days
after emergence

Source: Ecosan, 2009
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2. Exploiting the varietal potential

The technologies consist in making available to users cultivars and varieties
according to their characteristics,particularly cycleduration, productivity,
quality, marketing opportunities, resistance to various diseases and stress,
edaphic and climatic adaptability, and use of inputs especially fertilizers.

The varieties were mainly developed by INERA in collaboration with in
ternational institutes including IITA, ICRISAT, SAFGRAD and WARDA.

In the last few years, biotechnology hashelpeddevelop severalgenetically
modified(GMO) crop speciesusingvery fewpesticides (Biotechecho, Jan
uary 2007).

In Burkina Faso the Bt cottonseedsare ina real farm setting, white the test
ing of geneticallymodifiedorganisms (GMOs)ofbiofortifiedsorghumand
cowpea in Burkina Faso is underway.

On that subject, debate is currently on the dependency of producers upon
foreign firms for the supply of seeds. However,numerous consultations are
underway to resolve the issue by introducing genes into local varieties and
the control of the technology by national scientists.

2.1. Maize varieties

Information on available varieties which may be popularized for various
crops is provided in the tables below.
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TABLEAU 8 ; Popularized maize varieties and mineral fertilization recom
mended in Burkina Faso (1988-2008)

lype of agriculture Mineral

fertilization

Variety cycle in days after sowing

Extra Early Intermediate Late

early 85-94 d 95-1lOd +

70-84 d llOd

SEMI-INTENSIVE NPK: 100 kg/ha K.EB Jaune Massayomba
AGRICULTURE Urea: 100 kg/ha K£J de F6 1RAT 80

Varietal potential: JFS

2-3t^a

Variety type: composite

SEMI-INTENSIVE IRAT 171

AGRICULTURE Poza Rica 7822

NPK.: 200kg/ha IRAT 200

V^etal potential: K2S04:50kg^ Maka*** SR 22

3.5-6t/ha Urea 1:100 kg/ha KPB SR2i

Variety type: composite Urea 2 :50 kg/ha KPJ FBPC 1 *

FBC6 FBPC2 •

Wari FBMS 1 ••

Barka FBMGS I ••

Obatanpa

ESPOIR •••♦

ASEMMNTENSIVE FBH 1

AGRICULTURE NPK: 300 kg'ha FBH 33

K2SO4:50 kg/ha FBH 33 ST IRAT 81

Varietal potential: Urea 1:100 kg/ha FBH 34 ST

5-7t/ha Urea 2 ; 50 kg/ha FBH 34 SR

Variety type: Hybrid Bondofa

Agro-ccological zones (rainfall) Rainfall Rainfall Rainfall Irrigated
<600 <900 >900 mm areas

mm mm irrigate areas

Reference site Sana Kam- Forako BS, Kou

boinse Niangoloko valley
Kouare

Legend: * Popcorn; **s-weelcom; **'griJleJ corn; ***' high-protein corn

Source; INERA, 2008
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Maize growing technique

TABLE 9: Technical lfinerar>' of the growing of early maize varieties
(BARKA varietj)

TECHNICAL ITINERARY OPERATIONS

Cultivation area and

production cycle
Rainfall; 650 to 900 mm; Irrigation
Cycle: 80 days

Production periods In the rainy season: June to October
Dry season, under irrigation: Octoberto May

Field Preparation End of cycle preparation, preferrably,withburial
ofcrop residues

Sowing Moisture for sowing: 20 mm water.
• IDose: 20kg/ha.
• n Spacing for intermediate and late varieties:

0.80 m X0.40 m, 3 grains/ hole
••Spacing for early and extra-early varieties:

0.80 m X0.30 m, 3 grains/ hole

Weeding on I5th and 25th days

Thinning 2 plants/ hole, between the 8thand 12th day after
sowing

Fertilization;

Organic manure per year
Burkinaphosphate
NPK:

Urea

2.5 t/ha per year
2.5 kg /ha per year
150 kg/ha
100 kg/ha (50kgon 25th and 50 kg on35thday
after sowing)

Harvest: •35thdayaftergeneral flowering of maize fields

Average potential yield: 5 to 6 tons / ha

Source: Sanou J., 2009
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2.2. Sorghum varieties

TABLE 10: Sorghum varieties popularized inBurkina Faso per region

Climatic

Zone

Region Intensive

cropping
systems

Scmi-lntenslve

cropping
.systems

Slightly
Intensified

cropping
systems

Sub Sahelian North West

North Central

1RAT204

BF 88-2/31 -3

IRAT204

BF 88-2/31 -3

•North sudanian West centrral

Center

Centra] East and

Sariaso 10 ICSV 1049

Sariaso 10

1RAT9

Framida

ICSV 1049

Sariaso 1 0

IRAT9

Pramida

ICSV 1049

F2-20

Sariaso 09

Nongomsoba

Sariaso 09
Nongomsoba

Sariaso 09

Nongomsoba

South sudanian West

South central

ICSH 89002 NG

IRAl 9

Sariaso 03

Sariaso 08

Framida

Sariaso 09

Gnofing
Nongomsoba

North Guinean Southwest ICSH 89002 NG Sariaso 03

Sariaso 04

Sariaso 06

Sariaso 07

Sariaso 01

Sariaso 02

Ouedzoure

Sariaso 05

Irrigated Sourou ICSH 89002 NG IRAT 204

BF88-2-/31-3

Source ; INERA. 2000
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EXPLOITING THE VARIETAL POTENTIAL

Sorghum growing technique

TABLE 11; Technical itinerary of sorghum growing, the SARIASSO
14 variety

TECJINICAL OPERATIONS

ITINERARY

Cultivation area and Rainfall: 600-900

production cycle Cycle: 110 to 115 days (sowing-maturity)

Preceding crops Groundnut, cowpca or cotton depending on area
advised

Production periods In the rainy season: June to Oaober
Dry season, under irrigation; October to May

Field Preparation Wet plowing using animal traction or failing that
scarification with houe Manga

Sowing Seed Quantity; 12 kg/ha
Date; 10th June to lOth July, on wet ground after a rainfall of
at least 20 mm

Spacings of 0, 80 mbetween the lines
and 0,40 m between the seed holes

Seed treatment: Super-Homai {30 g for 10 kg of seed) or Cal-
thio (25 g for 10 kgof seed)

Weeding 1st weeding; just before or during thinning (10 to 15days after
sowing).
2nd: 2 to 3 weeks after the first weeding

Ridging Advised one and a half month (1 Vi) after emergence

Thinning With three plants per seed hole 10 to 15 days after emergence,
under adequate moisture conditions

Insecticide treatment

during vegetation
No treatment rccommcndcd, except in case of severe attack
of poophylus costallum
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Striga control In case of low infestation; regular weeding of
weeding of striga plants as they emerge and
particularly before their flowering and bum)
In case of heavy infestation: Perfonn a third weeding/hoeing.
Rotation with a legume or fertilization with oi^anic manure are
recommended in areas known to be infested.

Fertilization

Organic manure
Burkina Phosphate
NPK.

Urea

2.5 t /ha of organic manure per year
200 kg/ha
100 kg/ha at sowing or thinning
50 kg/ ha at the shooting stage

Harvest: End of October

Treatment ofcrops In granaries: K'othrine or Percal M (stock
insects), Guenexo Super (termites)
In grains: K'othrine (50 g for 100 kg of grain

Yield (Kg/ha)
Grain potential

1.5 to 2 tons/ha

1,200 kg/ha

Renewal of seeds

(certified seeds)
Every three (3) years

Source: INERA, 2000
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2.3. Millet varieties

TABLE 12 : Popularized millet varieties available in Burkina Faso per
region

Range ofmaize varieties proposed for extension

Re^on Varieties Optimal date orsowii^

Zone 1

(<500 mm)

Sahel (Soum, Seno,

Oudalan)

ICMV IS 89305

1KMV8201

SOSAT-C-88

ZATIB

l^weck ofJuly
n

Zone 2

(500 - 700 mm)

North, Center North,

Centra! East

ICMV IS 89305

IKMV 8201

SOSAT-C-88

ZATIB

IK.MP-2

IKMP-5

around 15 July

l*week ofJuly

Zone 3

(700 - 900 mm)

CentCT,Center West,

North-West

ICMV IS 89305

IKMV 8201

SOSAT-C-88

ZATIB

IKMP-2

IKMP-5

IKMP.3

IKMP-1

ICMV IS 88102

After 15 July

mid July

early July

end June

Zone 4

(900- 1100 mm)

South, Ceruer South, West lKMP-3

IKMP-l

ICMV IS 88102

mid July

early July

Source : INERA, 2000
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Millet growing technique

TABLL 13: Technical itinerary of millet growing, variety IKMV 8201

TECHNICAL

ITINER/VRY

OPERATIONS

Cultivation area

and production
cycle

Rainfall: 400 to 800 mm

Cycle: 70 days

Production periods In the rainy season, at the onset ofrains

Preceding crop Groundnut, cowpea or cotton depending on area

Field Preparation Wetplowing using animal traction or failing that
scarification with houe Manga

Sowing 0.80 m between the lines and 0.60 m between the

seed holes for the 700 to 900 mm zone

1 m between lines and 1 m between seed holes for

the 500 mm to 700 mm zone

Seed dose: 10 kg/ha

Sowing period Early July for the 500 to 700 mm zone
After 15 July for the 700 to 900 mm zone
In wet ground after a rain of at least 20 mm

Weeding 1St Weeding: 15 to 20 days after emergence
2nd weeding: 3 weeks after the first weeding

Thinning 2-3 plants/hole 15 days after emergence in moist soil

Fertilization: Organic manure: 2.5 t/ha per year
Burkina Phosphate: 200 kg/ha
NPK: lOOkg/ha during plowing or afler thinning and the first
weeding
Urea: 50 kg/ha at the shooting stage (4 to 5
weeks after sowing).
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Siriga control In case oflow infestation; regular weeding of
Striga plants beforeflowering, andburning
Incase ofsevere infestation: frequent weeding and hoeing

Harvest Towards the end ofOctober

Potential grain yield 1 to 1.5 tons/ha

Source: INERA. 2000

2.4.Improved cowpea varieties resistantto production constraints

Cowpea varieties have been developed to solve the numerous problems fac
ing the cowpea production in Burkina Faso. The table belowsummarizes
most of these varieties

TABLE 14: Improved cowpea varieties resistant to some production
constraints

Typeof resistance

VVeevH Aphids Thrips Drought Striga Cowpea
mosaic virus

KVX30C-246-2-3K KVX 143-27-6 TVX3236 KVX60-P04-1 1CVX30-30S-JG TVV3236

KVX30Cj-l83-3-5K KVX165-14-I KVX250-K-27.I8 KVX30Q-I72-I-6 KKN-i

KVX30C-172-I-6K KVX146.27-4 KVX2fi8-K03-3 KVX6M KV* 396-4-5-2D

KVX146.I KVX326-4 KVXfil-74 KVx39fr4-4

KVX396-I8 KVXI83-I

Source; INERA, 2000
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Cowpea growing technique

TABLE 15: Technical itinerary ofcowpea growing, the KVX 414 - 22-72
variety

TECHNICAL IITINERARY OPERATIONS

Cultivalion area and production
cycle

Rainfall: 400 to 800 mm

Cycle: 70 days

Production periods At the onset of rains

Field Preparation Wet plowing

Sowing 80 cm betw/een the lines and 40 cm on the line
2 grains per hole

Weeding 2 weeks after sowing

Thinning 2 plants per hole

Fertilization: NPK: lOO/ha

Insecticide treatment during
vegetation

1sttreatment: Beginning offlower formation, i.e.
35 days after sowing
2nd treatmenl: early pod formation, i.e. 15 days
after first treatment

Treatment dose: IDecis, Karate (40 ccina 20-liter sprayer)]

Harvest: Upon maturity, dry well, treat before conservation

Yield:

Average grain yield potential
Average yield with menu 1

1.5 to 2 tons/ha

600 kg/ha

Source: INERA. 2000
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Technologicalpackagesproposed
for extension to improve the production
ofsorghum, millet, maize and cowpea

in Burkina Faso
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3. Technological packages proposed for extension to
improve the production of sorghum, millet, maize
and cowpea in Burkina Faso

The technological packages have been defined according to zones with rel
atively homogeneous production systems:

Zone 1: Sahel region, North Central Region, North Region where produc
tion systems are characterized by the presence of millet, cowpea and tran-
shumance. Zone 2 : Central zone: Central Region, West Central Region,
South Central Region, East Central Region, East Region, Region of Boucle
du Mouhoun where production systems are characterized by the presence
ofmillet, sorghum, cowpea and small-scalebreeding. Zone 3; Hauts-Bassin
Region, South West Region, Cascades region, where production systems
are characterized by the presence of sorghum, maize, cowpea, tubers and
small-scale breeding.

V

CD

Ml iiM 4t paM

Figure 5: Production systems or homogeneous areas on the map of the oPAPSAinterverftion
areas» where appropriate technologies are applied (marhrh. 2009)
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3.1. Technological package number 1

TABLE 16 : Performance of the technological package in zone 1

CKNlER WEST/SOUTH-WtST SAMEL

Sorghum Millcl Cowpca Mitizc Sorghum .Millet CoM-pca Mlllcl Cuwpcu

Rcfercnct viekl 750 500 300 looo 800 500 400 500 40(1

Yield resiiUmi: iVoni the packauc (kft'Tw x 1000) 1.2 o.y 0,6 3.5 1.5 0.9 11,6 0.8 0.6

nnn- hv ihi! pniiliiCuT 125 175 225 150 125 175 225 175 225

Value of nroduclion (x 10(H)) 150 148.75 135 525 187,5 157.5 135 140 135

I'axjiaiion cosi

yuaniitv ofori-jmi: manure per year (k)>/hux lUU) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2_<

m cif nri-nmi- ni;isU:r IKCFA ki") 5 5 5 5 5 5 5 5 5

Total ci'si ol'Draauic inniier d'Cf-'A/'ka x lOIIO) 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 13

OiLtniilv of Burkina nluiiDlialc (kii ha) 200 200 200 200 200 200 200 200 200

Cost orUurkina phosphate (Fd'ATce) 40 40 40 40 40 40 40 40 40

Toial cost of liurkina nhosphalc (FCFA.'ha x 10(H)) K K 8 8 8 8 8 8 8

Seed nuanliiv (ke/ha) 12 10 20 20 12 10 20 10 20

Purrhasini? ontc of seed Dcr producer (FCFA.lca x 1000) 0.6 0.6 1 0.6 0.6 0.6 1 0,6 1

Seed cost (FCFA'ha x 1000) 7.2 6 20 12 7,2 6 20 6 20

Cost of seed lrcaimenl(FCFA/ha x 1000) 1 1 2 2 1 1 2 1 2

Cost ol phvtobanitarvtreairicni ♦ pavina olT{FCFA/ha x 1000) 7 7 7

Cost of rock bunds (FCFA/ha x 1000) 15 15 15 15 15 15 15 15 15

Work cost (soil preparation, upkeep,harvesi)(x 1000) 45 45 45 60 45 45 45 45 45

Toifll nnxJueiion cost FCFA'ha x tOOO) 88.7 t(7,5 109.5 109.5 88.7 87,5 109.5 »7,5 109,5

Margin after deductiono inputs(FCFA/ha x 1000) 61.3 61.25 25.5 415,5 98.8 70 25,5 52.5 25.5

Source: data adjusted with INERA, OVRD. CICB dunng the PAPSPA ocvelopment workshop al INERA on 14/02/2009
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3.2. Technological package number 2

TABLE 17 : Performance of technologicalpackage in zone 2

CENTER WEST/SOUTH-WEST SAilEL

Sorghom Mnict Cowpca Mat7£ Sorghum Miilct Cowpca Mirict Cowpca

Yield due to pack^e number 2 (kg/ha x 1000) 1.5 1 0,75 4.5 1.8 U 0.75 0,75

Selling price by the producer (FCFA/kR) 125 175 225 150 125 175 225 175 225

Value orproduction(FCFA/bax 1000) 187.5 175 168,75 675 225 192,5 168.75 175 168.75

Cosi of production of package 2

Quantity ofNPK (kg/ha) 100 too 100 150 100 100 100 100 100

NPK price (FCFA/kg) 500 500 500 500 500 500 500 500

NPK cost (FCFA/ha x 1000) 50 50 50 75 50 50 50 50 50

Qiianiity of urea (ke/ha) 50 50 0 100 50 50 0 50 0

Price of urea (FCFA/kg) 500 5(K) 500 500 500 500 500 500 500

Cost of urea (FCFA/ha x 1000) 25 25 0 50 25 25 0 25 0

Fcnilizer spreading cost (without microdose) (FCFA/ha x 1000) 2 2 2 2 2 2 2 2 2

Total fertilizer cost (FCFA/kgx 1(K)0) 77 77 52 127 77 77 52 77 52

Total production cost package I (FCFA/ha x 1000) 88,7 87,5 109.5 109.5 88.7 87.5 109,5 87.5 109,

Tolal costof package 2 (package 1+ fertilizers) (FCFA/ha x 1000) 165,7 164.5 161 ;5 236.5 165.7 164,5 161 .5 164.5 161,

Margin after deduction of inputs in package 2 (FCFA/kg x 1000) 21.8 10.5 7,25 438.5 59.3 28 7.25 10.5 7.25

Source: data adjustedwith INERA, DVRD, CICB during the PAPSPA development workshop at INERA on 14/02/2009
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3.3. Technological package 3

TABLE 18 : Performance of the technological package in zone 3

CENTER WEST/SOUTH WEST SAHEL

Sorghum MiDet Cowpea Maize Sorghum Millet Cowpea Millet Cowpea

2 1.5 I 5 24 1.5 1 1.5 1

25 26.25 22,5 75 3U5 26,25 22,5 26J5 22.5

15 15 15 15 15 15 15 15 15

IS 15 15 15 15 15 15 15 IS

15 15 15 15 15 15 15 15 15

5 5 5 10 5 5 5 5 5

50 50 50 55 50 50 50 50 50

165,7 164,5 161.5 236.5 165,7 164.5 161,5 164.5 161.5

215.7 214.5 2H.5 291.5 215.7 214,5 211,5 214,5 211.5

Margin after deduction of inputs andequipment 34J 48 13.5 458.5 96.8 48 13.5 48 13.5

Source:dataadjusted with INERA, DVRD, CICB during the PAPSPA development workshop al INERAon 14/02/2009

Tables 16 17 and 18 show that the various systems generate very attractive profits for the producer (after dc-
duction of inputs). The profit margin of package 1is high. In particular, maize responds well to the various
technological packages.
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4. A few post-harvest technologies

4.1. Storage of cowpea using the triple bottom bag

Weevils cause damage to cowpea seeds. They lay eggs on grown cowpea
pods from the field or when drying. After4 to 7 days, the eggs hatch larvae
that penetrate the seed where they grow rapidly by consuming the seed.
Losses may rcach 100%.

The scientific basis of the new technology jointly developed by INERA
Burkina Faso and Purdue University in the United States is the fact that the
insect issensitive tochanges inenvironmental factors suchas temperature,
humidity andaboveall air. It is therefore possible tocontrol its proliferation
by depriving the insect ofair.

The triple bagging technologytherefore consists instoring the seeds in two
plastic bags of 80 microns of thickness, put intooneanother.The two bags
are in turn put intoan ordinaryusually woven, protectivenylon bag. Insects
rapidly absorb the little air trapped between the seeds in the bag and then
get into lethargy and die after some time.

Tested in over 3500 villages in Burkina Fasoin 2008 and 2009, these bags
have been entirely satisfactory; seeds are kept in good condition, without
treatment with insecticides. They replace the old methods with the similar
principle: drums, cans, oil packaging, empty bottles etc.

4,2. IRSAT muiti-cereal (rice and fonio) threshing and cleaning machine

4.2.1. Operation

The sheaves arc loaded onto the feedingplatform from which the operator
feeds the threshing cage. Once in the threshing cage, the sheaves are
threshed.The grain and chaff go through the grid of the thresher concave
and fall onto the cleaningplatform, while thechaffis ejected alonga para
bolic trajectory. Fonio grain is .separated from the chafT when it moves on
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the shaken and ventilated grids. Theclean grains are collected at the main
outlet and grains mixed with chaff are collected at the secondary outlet.
This equipment can thresh riceand fonio.

Photo 36:

IRSAT multicereal
threshing and

cleaning
machine

(Photo. IRSAT/DM)

4.2.2. Technical Specifications

Powers available: 12 hp, 15 hp.

Grain output at 12 hp: the threshing capacity and quality depend ontheop
erator's experience (speed and regularity of feeding), the condition of the
crop tobe threshed, the length ofthe straw (mowing height), the moisture
contentof the straw, easeof threshing (varieties easy or difficult to thresh).
The indicative output is:

- For rice: 150 to 250 kg/h of grain depending on thecondition andvariety
of the crop - Cleaning: about 95%

- for fonio: Indicative output: 150 to 200 kg/h of grain depending on the
condition and varietyof the crop - Cleaning; about 90%
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43. IRSAT Multi-cereal threshing machine (maize and sorghum)

Photo 37:
IRSAT multi-cereal

threshing machine

(Rmto. IRSAT/DM)

The IRSAT multi-cereal threshing machine is used for threshing and cleaning
maize and sorghum grains.

4.3.1. Description ofthe equipment

It consists ofa frame which supports: the feeding platform on which the
product to be threshed is loaded; the cylindrical threshing cage is composed
ofa tlireshing rotor and aconcave or stator; the winnowing system consists
ofa fan and a cleaning platform; the 5hpdiesel engine.

4.3.2. Operation

The product loaded onto the feeding platform is introduced into the tlireshing
cage by the operator. The rotor isdriven by the engine through abelt beats the
product against the stator. The grains released and containing alot ofimpurities
fall on thecleaning platform, which under the combined action of theback
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andforth movement of the air flow produced by the fan separates the grains
from the impurities. The clean grains go through the grids of the platform
and fall onto the collector which direct them towards the collection hole.
Grains containing impurities are collected and directed towards thesecond
ary hole. On the other hand, empty panicles and cobs are blown offby the
ejector as they come outof the threshing cage.

4.3J. Technical Specifications

Output

Maize grains: 200to 350kg/h with a threshing rateof over 95%
Sorghum grains: 200 to 250 kg/h with a threshing rate ofover 98%

4.4. IRSAT versatile cleaning shoe

Photo 38:

IRSAT cleaning shoe
(Photo,

IRSAT/DM)

4.4.1 Description ofthe equipment

It isaslightly inclined horizontal trommel. It iscomposed of the following:
a frame supporting all thefunctioning parts; a receiving hopper with a trap
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for regulating output at its bottom; a separation cage with a rotor - a cagc
consisting of a rotating shaft, grid holders, a semicylindrical folding upper
cover and an independent frame and engine assembly attached to the main
frame by screwing.

4.4.2, Operation

The cleaning shoe can be used to clean and screen cereals (fonio, maize,
sorghum, millet, etc.) and other products by selecting the appropriate grids.
It can be used in the manual or motorized version. When the rotor is rotating,
products of smaller size than the grains go through the first grid (fine impu
rities, dust, fine sand, etc.).The clean grains are collected under the second
grid. Oversize marerial is collected at the opposite end of the shoe's feeding
platform. These are impurities bigger than the grains to be processed. Rora-
tion speed depends on the product. Depending on the product to be
processed, grids and rotation speeds are adjusted.

4.4.3. Technical Specifications

Engine: 1.5 kW; engine shaft rotation speed: i500 to 2600 rpm;
Feed rate for fonio: 194kg/h manualversionand 263kg/h formotorizedversion.
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5. Contraints to the adoption and dissemination of
good agricultural practices

The promotion and dissemination of agricultural technologies is hindered
by several conslrainls including mostly;

5.1. Accessibility of actors to research findings

5.1.1. Low supervision ratio

Sincethe end of the national agricultural research anddevelopment projects
(PNRA, PRSAP, PNDSA11) the classicsystemof dissemination of findings
is no longer working.

Research under PNDSA II tried an experience of introducing innovations
with farmer organisations (FOs). Thisveryenriching experience havehow
ever the following limitations: weak organisation/structuring of FOs and
the low self-management capacity of FOs.

The supervision network of the different Ministries in charge of promoting
agro-foresGy-pastoral experienced a sharp decline inrecentyears. In addition
to the lownumberof supervision agents, we notethat thesesupervision agents
are currently unable to do their job due to the low resources allocated to the
sector.

5.7.2. Indequate linkage between Research & Development

The formal collaboration framework of this linkage exists but implemen
tation is greatly hindered by the inadequacyand even the lack of resources,
difficulties of operation relating to the loworganisational and technicalca
pacities of farmers; difficulties in identifying andplanning farmers' needs
ofagricultual technologies.
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5.2. Difficult access to factors of production

These are mainly inputs particularly fertilizers, improved seed varieties,
pesticides. The problem lies in physical accessibility (sales outlets mainly
located in 2big urban centers Ouagaand Bobo, availability) and iheafTord-
ability due to the low economic power of small producers who represent
the majority;

5.3 Weakness of processing and marketing

The virtues ofthe steering principle cannot be verified owing to the weak
ness of the market, hazardous producer priccs and the lack of added value
resulting ina transformation process which is almost at an embryonic stage
or even absent depending on areas.

5.4 Weak structuring of sectors

Outside the cotton sector other sectors are still trying tofind ilieir bearings. Their
weak structure does not allow them tobe competitive nationally and regionally.

5.5 Land security problems

The necessary investment required for the implementation ofsome technologies
(CES/DRS/AGF) is hampered by land ownership insecurity ofmany farmers.

5.6 Not ver>' incitingfarm credit and financing policies

The financing structures ofeconomic agents (banks, micro finance institu
tions) are barely involved in the financing ofagricultural activities and tend
be located in urban areas. Banks and micro finance institutions and decen
tralized microfinance institutions areafiraid of,and/or are reluctant to finance
agricultural activities on the grounds that the (climate, market, crop infesta
tion, etc.) risk is high. Moreover interest rates are high and time for processing
applications relatively long. This results in critical lack offunding for agri
cultural enterprise promoters.
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5.7. Illiteracy of farmers and low availability of educational materials
in national languages

Illiteracy ishandicaps formost rural farmers who cannot access knowledge
on technologies documented in datasheets even less capitalize them.This
situation is worsened by the low availability of technology dissemination
materials translated into local languages.
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6. Proposals for improving the dissemination and
adoption of technologies

6.1. Building producers^ capacities as a priority action

f-or farmers lo lake ownership of technologies, training is necessary for
good control of technologies. Therefore, in the short to medium term, it is
necessary to undertake the following activities:

♦ trainand cducatc farmers onagricultural technologies: technical nature,
stakes involved, advantages and benefits of technologies;

♦ promote newapproaches regarding advisory support to producers (board
of management, agricultural innovation platforms ...);

♦ support networks of innovative farmers in order topromote endogenous
innovations;

♦ buildthe capacities of (governmental and NGOs) extension and research
services, etc.;

♦ increase on-farm experiments using several tools suchas windows, tests,
demonstrations, field schools, etc.);

♦ facilitate and promote financing technology.

6.2. Organization and structuring of actors

The weak organization of farmers hinder their access to factors ofproduc
tion (equipment and inputs). Moreover, producers arc faced by processing
and marketing problems. Several actions can beproposed for theshort and
medium term. These include:

♦ supporting the structuring of promising sectors;
♦ developing and implementing financing mechanisms for family fanms;
♦ developing and implementing a communication strategy.
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6J. Revoval of limiting socio-economic factors and development of poli
cies to support production

Several socio-economical and polilica! factors limit the dissemination of
agricultural technologies. Actionsthat could solve these constraints arc the
following:

♦ developing and strengthening decentralized financing systems;

♦ facilitating access to credit and up scaling micro finance;

♦ supporting solution to land security problems;

♦ strengthening literacy training of producers;

♦ making flexible and promoting a legislative, regulatory and institutional
framework conducive to the development of agricultural sectors.

♦ offering at community level a quality input(seeds, fertilizers) supplyservice

♦ stimulating and supporting the development of markets for agricultural
products

6.4 More participatory technology generation and validation processes

Consisting in:

♦ better involving farmers in the research and development process;

♦ ensuring the adaptation of technologiesat farm level through the devel
opment and implementation of an appropriate behavior change commu
nication (BCC) strategy;

♦ developing participatory research to specifically promote the use of im
proved varieties;

♦ strengthen the research-extension linkage by the DPT

♦ seek the involvement and participation ofall stakeholders through the in
tegrated research approach for development through ihe establishment of
innovation platforms (sec SNVACA) capable of

developing knowledge and validating technologies
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♦ identifying and analyzing the constraints to the performance andsiistainability
oftechnologies;

♦ supporting the disseminationof efficient technologies.

6.5 Technology transfer tools

Several tools which couldcontribute topromoting agricultural technologies
may be recommended. These strategies include:

6.5.1 Farmerfield schools

The Farmer Field School (FFS) approach consists in establishing a frame
work for exchange and sharing between producers and facilitators. It is
based on training through discovery in the field. The content of the training
will take into account the constraints identified after a diagnosis. Conduct
ingfield experiments will enable farmers toeasily take ownership of results.
The farmer field schools willserve asdemonstration workshops on various
aspects covered in this project. Facilitatorswill provide guidance and co-
hesiveness to the groug within the FFS. These facilitators would beagents
of supervising structures.

6.5.2 Tests

A test is an on-farm experiment intended to verify the performance of a
technology in different ecological conditions or to seek other alternative
solutions to local ones (feasibility, conditions of transfer).

A test can be designed through Research or Research/Devclopmcnt.

6.5.3 Demonstration

Thedemonstration isanextension and advisory support operation, intended
to show and practically teacha technology to fanners, to present and com
pare the resultsof the new technology withexisting practices.
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6.5.4 Guided lour (GT)

This is an activity aimed to train and exchange comparative experiences of
any practice intended to show the benefits and explain the technical itinerary
followed. It usually takes place around an achievement in a specific area.

6.5.5 Demonstration Day (DD)

The demonstration day is a large-scale GT. It is organized across a model

farmer's field or on a large portion of this field hosting demonstration items
on various topics.

6.5.6 Communication

Communication and communication strategies play a significant role in the

information, awareness raising, and education of farmers and consequently
in the dissemination and promotion of technologies. It is essential to rely

on national radio stations, or community associations and national television

through an appropriate program schedule; use forum theatre; translate into
local languages the data sheets and extension materials.
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CONCLUSION

At the end of this study, we can note that in Burkina Faso in the Central
Plateau, significant efforts to generate technologies and innovations

have been developed through Research, theservices of the MinistryofAgri
culture, theprivate sector, NGOs and innovative farmers. Agricultural tech
nologies and innovations which can be used to promote crops in a context
of climatechange are manifold andvaried. Theharvest of thisstudy, which
targeted the agricultural technologies and innovations relating to the 4 main
food crops in the centralpart of Burkina Faso, hasbeenbountiful certainly
because of increased need for food security in thearea.

Even if the technologies and innovations identified are related to the im
proved varieties developed mainly by INERA,many more are technologies
and innovations used for the conservation, protectionand restoration of nat
ural resources, lands, soil aimed to achieve optimalagricultural production.
Considering their performance, these technologies and innovationsare real
alternatives and opportunities for farmers to adapt to climatechange, im
prove food security and incomes.

However, in the final analysis, serious constraints stand in thepathway of
scaling-up these technologies. Theseare namely, notvery incitingpolicies,
land use insecurity, low processing and marketing of agricultural products,
weak linkage between research and development, lacka real communication
strategy.

Therefore, suggestions for improvement are focused on:

- developing policiesand funding incentives forsecuring the landuseof farms
which would guarantee benefits from soildefence and restoration actions;

- focusing on participatory processes involving producers and otheractors such
as technological innovation platfomis: all actors of the sectoractingsyner-
gisticallycan definitely boostagricultural productivity and production;

- implementinga communication strategy specifically tailored for the var
ious stakeholders (policy makers, sectors of Ministries of rural develop-
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ment, financial institutions and donors, producers, processors, traders,
projects and NGOs, etc.);

- building thetechnical and organizational capacitiesoftechnical servicesand
fanner organizations forthe identification and planningoftechnology needs;

- providing outreach services for the provisionof inputsand the equipment
necessary for the implementation of technologies;

- expanding ihe markets for agricultural products;

- developing andimplementing incentive policiesfor funding andsupport
ing the two sectors downstream: the processing and marketing of agri
cultural products.

This is the price to pay for agriculture in the Central Plateau of Burkina
Faso and in other similar regions of semi-arid zones of Africa to adapt to
climatechange, andmoreover, it couldbe a powerful driving force ofeco
nomic development.
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Rationale

The mission of the African Union specialized Office for the Promotion of
Agricultural Research and Development in semi-arid Africa (AU/
SAFGRAD) based in Ouagadougou, is to contribute to the advancement of
agricultural research, the transfer and commercialization of technologies,
and the management of natural resources by promoting and coordinating
the use of the skills ofagricultural research systems (NARS), international
agricultural research centers (lARCs) and scientificresearch organizations-
for food security the promotion of irrigated agriculture in rural and peri-
urban areas of semi-arid regions.

In partnership with international agricultural research institutions including
ICRISAT and CIAT as well as the NARS of Ghana (SARI) and Burkina
Faso(lNERA), AU/SAFGRAD is facilitating the implementation of project
no5 on the «Challenge Program on Water and Food » titled «lncreasing ef
ficient use of rainwater and nutrients for improvingagricultural production,
fanners' income and the welfare of the Volta Basin population.)) The spe
cific objectives of this project are to promote wide-scale popularization of
improved agricultural technologies through efTective information and im
proved management ofdissemination mechanisms. As part of this program,
the AU/SAFGRAD has already conducted a comparativestudy ofextension
methods on a large scale in Ghana and Burkina Faso.

Following this first study, the AU/SAFGRAD wants to conduct a second
study to identify record and document the main adaptive agricultural tech
nologies to climate change in semi-arid Africa. The first part of this study
will be focused on Burkina Faso. Therefore, the Office wants to engage an
independent consultant to conduct that study.
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II. Objectives of the study

'ITie study aims primarily to identify, characterize, relevantly inform, the
variousagricultural technologies of adaptationto climate change underway
in Burkina Faso.A directorywill be compiled in hard and electronic format.
Thestudy will indicate precisely thebest strategies for wide-scaledissem
ination of these technologies in semi-arid zones of Africa.

III. Specific objectives

More specifically the ExpertConsultant will be responsible for the following
tasks:

♦ Identify, document anddescribe thevarious agricultural adaptive technolo
gies to climatechange such as ZAl, MICRODOSING, TIED RIDGING,
etc. proven in use in BurkinaFaso;

♦ Identify the mainsites and geo-ecological zones in which these technolo
gies are being used;

♦ Showthe strengths, weaknesses, opportunities and challenges in the suc
cess and wide-scale dissemination of these technologies;

♦ Seek the views of the various actors (farmers, researchers, development
parmers, etc.)on the interestof using these technologies;

♦ Identify the various crops linked to such technologies;

♦ Identify appropriate strategies for disseminating and popularizing such
technologies;

IV. Conduct of the study

Mostof the study willbe conducted throughreviewing the existing literature
and consultation with key stakeholders (producers, researchers, extension
workers, development partners, NGOs, etc.).

An inception meeting with the commissioners of the study will be organ
ized. This briefing will discuss the methodological note for the conduct of
the study that each consultant will suggest.
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The Expert Consultant will present the findings ofthe study during avalidation
workshop. Comments and observations ofthe seminar will beconsidered by the
Consultant in the final report which will incorporate all comments.

V. Indicative schedule and deliverables

The consultant willproduce the following within the prescribed deadline:

Afirst report to be submitted to AU/SAFGRAD within 14 days of contract
signing. The report must indicate the method used by the consultant to carry
out the assignmentand the necessaiy documentation and visitsto be made as
part of the fulfilment of the task. The AU/SAFGRAD will send to the con
sultant itscomments onthe report within five days ofreceipt ofthe report;

An interim report must be submitted 35 days after the beginning of the con
tract onthework done, any findings and problems encountered. Upon receipt
ofthe report, the AU/SAFGRAD will send its comments on the report to the
consultant within 7 days;

The first draft report should be submitted within 50 working days. The re
port will be presented to the AU/SAFGRAD and discussed with the con
sultant so that the comments be immediately taken into account. The
consultants and the AU/SAFGRAD will present the first draft report at a
validation workshop. The consultant will take into account the conclusions
of the workshop for the finalization of the report;

The final report will be submitted in five original copies andanelectronic
version to theAU/SAFGRAD as at the60th working day.

VI. Qualifications and skills required

The consultantshouldhave the following skills:

♦ Bean expert in thedesign, implementation and evaluation ofagricultural
policies particularly on specific issues of strategies for disseminating
cropping technologies, information dissemination and famiers capacity
building technologies;
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♦ Have a good knowledge of agriculture in semi-arid agro-ecosystems
mainly of the Sahel region andof Burkina Faso

♦ Have excellent report writing skills

♦ Have a good command ofFrench orEnglish and knowledge of the other
language.

♦ Have at least a master's degree in relevant fields;

♦ Have relevant experience inconducting studies intheagricultural sector.

♦ Have sufficient knowledge in database development and management and
if necessary assisted bya specialist in this area.
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AN.NEX 2 : Latest technologies available: What are the new drought-res
currently grown? Latest technologies available: What
mnim irnrktla

Technologies Nam« Characteristics Density and Furtili/ation
Rccommvndcd

/.one

Maize varieties adapted to
(he context of climate

change;
reduced rainfall and

increase drought risk

Wari Yellow corn, early (91 cl).
high protein content.
Drought resistance by retai
ning 75% of its potential
after 15 days of stress;
Potential of 6.4 t/ha ;

Resistance to several di

seases (Viral, fungal di
seases) fieldcom, extra early
(88d):

65,750 plantsTia obtained with
the following spacings; 0.80 m x
0.38 m, 2 plants/hole
In-depth redilization: NPK:
28-46- 58 (i.e. NPK; 200
kg-^50g/ha ofK2S04)
Coverage fertilization
N-P-K: 59-0-0 (i.e. fractionated

input of Urea: 150kg/ha)

ZOHL'

800-1100 mm.

semi-intensive and

intensive farmers

Barka Drought resistance by
retaining 75% of its poten

tial after 15 days ofstress;
Potential of3.5 t/ha , Resis

tant to fungal diseases and
Streak

Density: 85,250 plants/ha ob
tained with the following

spacings: 0.80 m x 0.30 m, 2
plants/planting hole In-depth
fertilization: NPK: 28-46-

58 (i.e. NPK: 200 kg+50g/ha of
K2S04)
Coverage fertilization N-P-K
59-0-0 (i.e. fractionated input of
Urea: I50kg/ha)

600-950 mm

Traditional semi in

tensive. intensive far
mers

Source : Sanou, 2009 (a)
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M antd e^xtra earl)

I•^"•^:''̂ '̂'-'*-^--'̂ ^^va'''cricsaltoWwg|the-iYuse'irtinteit^ '̂.'--'̂ 'h?-.-: ^•^ ''4 -'K ' '̂ •' ''-I --'.

lechnologies Name Charact6ristics Recommended Densities Types of farmers

Stand denstty
adapted to the context
of the intensification of

cariy and extra-early varie
ties

Density
for

early mair.e
varieties

(example:
KPB. KPJ.

FBC6.
Wari^

Spacing beween
spacing: 0.80 m
seed hole: 0,38 m

Sowing: 3 grains/hole
Thinning; 2 plants/planting
hole

65.750 plants/ha Semi-intensive

and intensive

Density for
Extra early
maize varie

ties

(example:
KEJ.

KEB, Barica)

Spacing beween
Lines: 0.80 m

Hole: 0.30m

Sowing: 3 grains/hole
Thinning: 2 plants/planting
hole

83.250 plants^a Semi-intensive

and intensive

Source: Sanou, 2009 (a)

NB; the cost-effeclive cropping density oftntermediale varieties {95-ii0d) isalready widely adopted (62,500 frfants/ha).



ANNEX 4: ACTUAL STATUS OF THE MAIZE VARIETIES 5RE0 BY INERA MAtZE
' PROGRAM ANNEXES

N" Varieties N'aridal (>pc Maturit>'
(day after
sowing)

VIcM Actual status

(1h«('))

1 NfB Oi>V 95-110 RfR bccausc ol' MSV

2 IRAT17i OPV 95-110 3.5 RfR bccausc ofMSV

3 Poza Rica 7822 OPV 95-110 3.9 RfR bccausc of MSV

4 mAT200 OPV 95-110 4 RfR bccausc ofMSV

5 Massayomba OPV 95-110 2.8 RfR bccausc of LY

6 IRAT80 Synthclic 95-110 4 RfR becausc of MSV

7 JFS OPV 70-84 2 RfR bccausc of MSV and LY

8 Jaunc dc Fd OPV 95-110 RfR bccaus: of MSV and LY

9 Maka OPV 85-94 RIR bccausc of MSV and LY

10 FBPCl OPV. pop com 95-110 2 OR

II FPBC2 OPV, pop com 95-110 1.5 OR

12 FBMS J OPV.swcci maize 95-110 2 OR

13 FBMGS 1 Hybrid, green maize 95-110 3 OR

14 Obalanpa OPV, QPM, SR 95-110 3,8 OR

IS FBH 1 Hybrid 95-110 5 OR but noi grown all this time due
to famtct^'technical level

16 FBH33 Hybrid 95-110 7 OR bul not grown all this lime due
10 farmers' technical level

17 FBH 33 ST Hybrid, ST 95-110 7.5 OR bul not grown al) (his lime due
to farmers'technical level

18 FBH 34 ST HyWd,ST 95-110 6 OR bul not grown all this lime due
to famicrs' technical level

19 Bondofa Hybrid, SR 95-110 6,5 OR but not grown on niorc than 100
ha/yeardue to faimen' technical level

20 Obasupcr2 Hybrid 95-110 5.7 OR but not grou'n all this lime due
to farmers' technical level

21 IRATSl Hybrid 110-120 6 RfR

22 mAT178 Hybrid 95-110 6 RiR

23 KEB OPV 70-84 3.1 OR

24 KEJ OPV 70-84 3.2 OR

25 KPB OPV 85-94 3.4 OR

26 KPJ OPV 85-94 3.4 OR

27 FBC6 OPV, QPM, SR 85-94 5.6 OR

28 SR22 OPV. SR 95-110 OR

29 SR 21 OPV, SR 95-110 5.1 OR

30 E^oir OPV, QPM, SR 95-110 6.5 OR

31 Wari OPV. QPM, DR 85-94 6.5 Newly release

32 Barka OPV. DR 70-84 5,5 Newly release

Sourc«; Sanou, 2009 (b)
LEGEND: OPV; open pollinated variety (composite); QPM. quality protein maize, SR streak rcsisLint. ST: strcsK to
lerant; DR: flrought resistant; MSV: maize streak vims; LY: tow yield, RfR: removed from release. OR. on release;
NY: newty release
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tdcii^nim^ndatfdin n)r upaating f^Httbtation foiWt'j
ia W^t and. CentrallAfrica^&

In most African countries, recommendations of fertilizers have often
been developed over a decade ago in best cases. However, the use of
fertilizers is sensitive to global changes (climatic, socio-economic ...)
which are increasingly evident. Forthis reason, participants in the vali
dation workshop on the study of agricultural technologies in Burkina
Faso, organised in Ouagadougou, on 30lh July, 2010 by the African
Union Specialized Office for the Promotion ofAgricultural Research
and Agricultural Development in semi-arid zones of Africa (AU/
SAFGRAD) recommend that policy makers and donors support pro
grams of periodic updating ofcrop fertilization formuias, in a harmoni
zed manner, in countries of West and Central Africa.
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kNNEX 6 : Recommendation for further studies on agricultun
technologies in other regions of Burkina Faso

- Considering thesignificance, relcvance andquality of thestudypresented
on the state of agricultural technologies in BurkinaFaso,

- Considering that the study coveredonly the country's central plateau,

- Given thespecificities of the western and the Sahel regions ofBurkina Faso,

The participants in the validation workshopon the study of agricultural
technologies in Burkina Faso,held inOuagadougou, July 30, 2010 by the
African Union Specialized Office for the Promotion of Agricultural Re
search and Agricultural Development in semi-arid zones of Afi"ica
(AU/SAFGRAD), recommend that the study be extended to the western
and the Sahel region ofBurkina Faso in order to make a complete inven
tory of agricultural technology in Burkina Faso.
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iNlNEX 7 : Recommendation for a study on the use and adoption,
of agricultural technologies :

- Whereas many agricultural technologies exist and are disseminated,

- Whereas theadoption anduse of agricultural technologies are insuffi
ciently documented,

- Considering thai it willbedifficult for theagricultural sectorto develop
without an adoption and consistent use of appropriate technologies,

Theparticipants in the validation workshop on thestudy of agricultural
technologies in Burkina Faso, held in Ouagadougou, on July 30, 2010
by theAfrican Union Specialized OfTice for the Promotion of Agricul
tural Research and Agricultural Development in semi-arid zones of
Africa (AU/SAFGRAD), recommend that a study be conducted on the
adoption and use of agricultural technologies in Burkina Faso.

96



ANNEX 8 : LIST OF STRUCTURES AND RESOURCE PERSONS VISITED

INSTITUTIONS

t. Direction Rcgionale de I'AgricuIture,
Hydrauliquc ci Rcssourccs Halicu-
tiqucs des Hauts Bassins
BP 577 Bobo-Dioulasso

2. Alliance Techniqued'Assistanceau
DSvcloppcmcni (A.T.A.D.)
BP l35Kaya

3. Union Makolb/anga de Nagrdongo
Oubritcnga

4. Comite [ntfrprofessionncl
Dcs C<h-£alcs du Burkina CIC-B

BP. l837Bobo Dioulasso

5. Agcncc Nationalc de Valorisation dcs
r^ultais dc la Rechcrche

(ANVAR,'CNRST)
03 BP.7047 Ouagadougou

7. R6scauMARP-Burkina

02 BP S6S7Ouagadougou 02

8. INFRA

01 BP 476 Ouagadougou 01

9. rN.F.R.A'Farako-Ba

01 BP9IOBobo Dioulasso

10. InstiUil dc Recherche cn

Scicnccs Appliquccs el
Technologies (TRSATVCNRST
03 HP7047 OuagadiHigou03

11. F^craiion Provincia] dcs Prorcssion-

ncls Agricok-s dc la Sissili (FEPPASr)
BP 1311^0 Pawincc dc ta Sissili

12. Centre International pour la FertUiti
dcs Solsei IcDcvcloppcmcniAgricole
(IFDC)
IICMS BP82 0uagall

RESSOURCE

PERSONS

TELEPHONE

E-MAIL

M. TRAORE T. Maurice Tel: 20 97 11 48

Ccl: 70 26 12 09

Fa* : 20 97 18 23

E-mail: mauriccsil(m>la@yaboo.fT'
haubas@rasonct.br

Tel: 40 45 03 84

Cel: 70 27 62 32 I 70 22 53 48

E-mail: constanl7ango@yahoo.rr
at8dsdl6@yahoo.fr

Cel: 76 68 87 04

E-mail: zanganakoglbi§)yahoo.fr

Tel:20 96 66 85 / 50 34 06 34

Ccl: 70 33 40 94

E-mail sanoutogo@yahoo.fr

Tel:50 36 59 12

Ccl: 70 33 31 90
E-mail: gr_zangre@yahoo.rr

MZANGOConaant

M. SINARE

Mahamoudou

M. SANOU Soumaila

Dr.ZANGRE G. Roger

M OUEDRAOGO

VLMathicu

Dr. BILX30Ablasse

Dr. SANOU JaoA

Dr. SON Gouyahalt

M. DAGANO Moussa

Joseph

M. YOUL Sansan

Tel: 50 39 32 33

Ccl : 70 14 44 62 /76 94 14 74

E-mail: ommb@rasonci.br
paiemathicu@yahoo.rr

Fa* ; 50 34 02 71

Ccl: 70 24 70 91

E-mail: ablasscbilgo@yahoo.rr

Cel: 70 28 37 97

7621 55 87/78 48 42 39

Fax ; 20 97 01 59

E-mail: jsanou24@yahoo.fr

Tel; 50 36 37 86

Ccl: 70 24 58 08

E-mail: dm@rasonct.br

Tel:504134 56 -Cel:76 6096 29
E-mail: mjdagano@gmail.com
rcppasi.lco@gmail.com

Tel: 50 37 45 03/05/Fax: 50 37 49 69

Cel: 70 26 45 38

E-mail: syoul@irdc.org
www.irdc.org
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\NNEX 9: Websites consulted

- www.fasopresse.

- www.ifdc.org

- www.reseaucrepa.org

- www.warda.org
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