
Guidimaka Integrated Rural Development Project

Selibaby, Republic Islamic of Mauritania

FINAL REPORT OF THE AGRONOMY DIVISION

(Agricultural Seasons 1981-82 and 1982-83)

Prepared for:

Directorate of Agriculture,

-Ministry of Rural Development, R.I.M.

Under AID Funded

Contract AID/afr-0201-C-00-1012-00

by:

Quan Minh Doan

Project Agronomist

January 1983

EXPERIENCE, INCORPORATED
MINNI A1101 f. MINNU!10TA lh)10o



GUIDIMAKA INTEGRATED RURAL DEVELOPMENT PROJECT

Final Report, Agronomy Division

(Seasons 1981-82 and 1982-83)

Summary

I. Introduction

II. Impact of Certain Factors on Agricultural Production in

the Region

III. Improvement of Major Crops in the Region

- Sorghum

- Pearl millet

- Cowpeas

- Groundnuts

- Vegetable crops

IV. Animal Traction Development

V. Conclusion

APPENDIX Considerations Concerning Fruit Production in the

ZID



I. Introduction

1. The main objective of the Agronomy Division is to

perform research and widen the use of technically appropriate,

cost-efficient and socially feasible methods in order to im-

prove the productivity of major crops in the Project's Zone

d'Intervention Directe (ZID). An analysis of the results ob-

tained over the past two years in the areas of agricultural

research and extension can be used to make recommendations for

future agricultural development in the Region. The results are

provided in detail in the two annual reports (81 and 82) of the

Agronomy Division.

2. The technical recommendations in this report are of a

practical nature and are widely accepted by hundreds of small

farmers who have participated in the Project in the ZID. To a

great extent, the recommendations can be applied throughout the

entire Region. It is only necessary to simply expand agricul-

tural extension beyond the ZID so that every small farmer in

the Region may use the improved techniques.

3. In the first phase of the project, ending in June 1983,

the techniques that have been recommended are simple,

inexpensive, make limited use of animal traction for farm-
ing operations (almost exclusively for plowing) and are available
within the limited resources of the majority of farmersin the orea.
These techniques have demons tr ated a marked improvement in crop
yieldo; how v,.r, to attain the food se1f-!sufficiency objective

for the( ntire Roqion, a second phase will have to be planned,
in which tho' inthod:; be inq u- d mu:st be diss:euminated. In addi-

tion, mor,. aidvanci-d technique; will otu tested, such as" develop-
mont of 1 di , c,,1 o Ifor mtr:im ng, malntnance of, soil f[ortil-

Ity, ,elo: ,ion control, u' , of improve.!d !,,ed,; and variet ie!:, etc.
Finally, th, d,,v,!Lop)imnt.L of, aLimal traction cultivation will be
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supported through an agricultural credit system and through

structured organizations at the village level.

4. This final report supplies all basic information re-
quired to direct future activities in the second phase of agri-
cultural development in the Guidimaka Region.

II. Impact of Certain Factors on Agricultural Production in

the Region

5. First of all, it is essential to mention the climate

factor, which all existing crops depend on. The Guidimaka
Region has a Sahelian climate with three distinct seasons in a
given year: the dry and cool season from November to February,

a dry and hot season from March to June, and a wet and hot
season from July to October. The latter is also known as the
rainy season. The implications of these seasonal characteris-

tics are as follows:

- a rainy period that lasts 3 to 4 months during the hot
and wet season, mainly for grain and food crops.

- a vegetable crop production period during the dry and

cool season.

- a period when no crops are grown during the dry and hot

season.

It should also be noted that during the rainy season,
the amount and distribution of rainfall, winds and high tem-

peratures may have harmful consequences for these crops.
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6. Rainfall, an essential factor for agriculture in the

Region, has been sorely lacking in the past few years. The

Region gets about 500 to 600 mm of annual rainfall during a

normal year. Yet, and for several years now, the lower figure

of 500 mm per year has barely been reached. Besides the low

rainfall rate, the rainfall pattern is erratic: the rain 'falls

in brief showers which gives rise to significant surface water

runoff, then stops, sometimes for rather long periods of time,

and crops suffer from drought.

7. The winds are usually very strong. In a region where

the land has become more and more denuded, this can cause great

damage to agriculture. To mention a few of the more important

types of damage, the winds induce sandy soil erosion, contri-

bute to increased evapo-transpiration and cause cereal plants

to fall over.

8. The generally high temperatures during the rainy season

cause intense evapo-transpiration. This brings about a signi-

ficant loss in the soil's moisture content.

9. Agriculture in the Region also depends on another im-

portant factor: soil. There are three major soil types, dis-

tinguished by their nature and fertility:

- Clayey soil (Katamangu6 type), of which about 50% is

clay and more than 1% is organic matter. This soil is able to

hold a substantial amount of water and can be considered as

good soil for sorghum. This type of soil, however, must be

plowed intensively to enable greater infiltration of water as

soon as the first rains fall.

- Sandy soil (Singha type), of which about 65% is white

sand and 1/2 of one percent is organic matter. It retains only
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small amounts of water and is appropriate for early sorghum,

pearl millet, cowpeas and groundnuts.

- Sandy-clayey soil (Niarouwall6 type), with an average

of 20% clay, 30% white sand and less than 1% organic matter, is

appropriate for any crop on the condition that it has been suf-

ficiently plowed.

Furthermore, different intermediate soil typeslexist

among these three major types.

In topographical terms, these three types of soils and

the intermediate soil types are found at high altitudes, on

slopes or in lowlands. In general, the lowlands are most cul-

tivated because they provide higher yields owing tc the accumu-

lation of organic matter and moisture.

10. Cultivation is still done by traditional methods.

Animal traction remains somewhat unknown and underdeveloped.

The result of this is that the average sorghum yield is ap-

proximately 800 kg/ha (according to the 1981 estimate). How-

ever, this technical void will soon be filled because of the

willingness and aggressive interest of the Region's small

farmers.

III. Improvement of Major Crops in the Region

11. Sorghum

In the food grain category, more sorghum is grown than

any other crop in the Region. With regards to consumption,

however, sorghum is far from being the most important staple

food. Improving sorghum production is therefore the first goal

to be reached in order to attain food self-sufficiency.
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12. There are four main local varieties of sorghum, as

follows: two early varieties (76 and 80 days), Sidi Nil ba

and Samba Dinba; a semi-early variety (105 and 115 days),

N6banQ; and a late variety (115 and 125 days), Fellah. The

local population prefers Fellah, despite its longer growing

season, because it yields more than the other varieties (as

long as there is no drought) and its food value is higher

(makes for more flour). The two early varieties, Sidi Ni44ba

and Samba DiAnba, however, are being grown more and more be-

cause of insufficient rainfall and to meet grain needs in

periods of greater demand. With enough rainfall and improved

cultivating methods, all local varieties can produce up to 2

tons/hectare.

13. Traditional cultivating methods are still largely

practiced by the small farmers of the Region. These include:

- Clearing the land and leaving trees and stumps be-

hind. Stubble from weeds or stalks (if the field has previous-

ly been cultivated) are gathered and burned.

- Sowing by hand in the traditional manner, i.e. scat-

tering seed irregularly and in every direction. The number of

seeds per hole often exceeds ten.

- Weeding as soon as the seeds have germinated. It

should be noted that weeding by hand is an extremely cumbersome

and time-consuming task. Moreover, there is often a bottleneck

during the weeding period, which prevents the small farmers

from angaqing in other agricultural operation; such an thinning

and re :;soidin(J . In many canon , weding cannot be finished

,,arly 1.!nouqh to keep weed:; from crowding] out tho younq plantn.

Whn wo.-ding, the smal l. farmer:; qathr ind n!tack the woe d On

z idgen of. earth t)o tween ;,eed holen . On :nlope:;, it th, r idjt ll
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. .. . ..- .. . . ....1 . . . .

are laid out perpendicular to~the slethey4 n eai alag

.a.ount.of.ater whichin turn benefits the plants.

ning, i.e. laig2 to 3 plant s per seed hole, isBa practice~,
not very well known to farmers. In addi tion,. rese eding missed

aesis often done too late to yield good results.

-Where traditional methods are used# the average yield~ .

for sorghum is estimated at 800 kg/ha. The demonstration,
plots where improved methods were used during the 1901 and 1982
cropping seasons showed an average increase in yield of:50%.

14. Improving sorghum production depends primarily on in-
jcreasing thr yield of this crop. Improved methods which have

been tested, taught and recommended to small farmers are:

1) Clearing arable land: All stumps must be removed if

, .the soil is to Le plowed. The stubbles are tither left-where'<

they are or turned under when the soil in plowed.. ItI. better
not to burn the fields, as burning can cause deterioration of~' 00-~4
the arable layer by destroying the organic matter that is 2 I

already there. I*'

2) Plowing the soil: In rainfed aresass,plowing has the
dual advantage of improving soil structure and allowing for
significant water filtration into the ground., On slopes plow -

ing rows perpendicular to the slope can partially s'topsurfae',.
water runoffi,thereby limiting soil erosion*' Depending onth
type of soil and the amount of traction power the smal1l farmer -- 2

- -asplowing at depths of 10 to 20 cm is recommended. in ai"

;+++++ +++++ ++ 1 i"'++ ' -

field trial on the clayey s'oil. of Katamangud, a parcel plowed~ -- <
at a depth of 15 cm yielded 150 more than an unplowed parcel#-~'~'
even though improved methods were used on both plots. It was-

++++++++++++++ + , +In 2o';' '*.......... .
l! :.--i*220 *22

-++ --'U< -- ++ +i+ ii:Ii*2i ++I -+ +
, 20 '*2 "1 ++++ ? '+ +

I~j~2~70i*22 ~ -'I~- i*2O-20U~ **2-'-"*2--.--I-''I~- -0-. --- LI-a-f



also observed that plants are usually greener and are less
~i~adversely affected by drought on plowed parcels.,,.Plowing the~ 11)~YVj

soil has yet another advantage with regards to weed control.
--, ...:-On -lowlands -whe re -iweeds .1row -ve ry-qu ic kly- w ith the-- f irsat-r alno,

Plowing destroys the weeds and makes the soil loe subject~ to
weed growth later,, which obviously facilitates weeding.

.* 3) Use of pure seeds: it is custom for farmers to v'

select their better seed and sa've them for~ the next planting
season. Generally# seed selection is based on the size of the
panicle, and good grain formationt with no consideration for
varietal purity. The advantage in using pure seed is being
able to conserve the uniformity and productivity of the variety,
used. Pure seed therefore contributes to increased quantity.
and quality of crops. High yielding varieties, recently intro-
duced, will degenerate from year to year (when mixed-with local,
varieties) and yield less and less if there is-no system of.
production and distribution (or exchange) for pure seed.. Whie '<4
awaiting the organization of such a system at the village lev-
el, small farmers should be trained and guided in Producing
their own pure seeds. They could either select the better
panicles from their fields all the while1 taking into account .,,

varietal pure# or produce the seeds ina separate plot and eL-
inate all panicles which are not of the variety.-being used,.

4) Planting with improved cultivation methods will
differ from traditional planting in the following wayst



Traditional Method Improved Techniques

Recommended

Seeding pattern In every direction In rows. On slopes,

rows must be perpen-

dicular to the slope

Spacing Vary, 50 to 80 cm 1 meter between cows

between seed holes 30-50 cm between

plants/seeds

Number of seeds 10 and over average of 5

per hole

Setding depth Will vary according 3 to Scm

to the small farmers

Seeding date Will v.ry according As 0arly 3a poastbla

to indivicdil ox- takinq into wtcount

I-1



5) Thinning and reseeding: Thinning en.tails removing:,

young shoots once they have attained agwh stag of 3 to 4
leaves ,and leaving '2 to, 3 plants per seed hole. Thinningre

duces-avaps transowirarger
scaled down$ and permits the remaining lnst rwlre
panicles with well formed grainsl,therefore making for a bte
yield. in traditional cultivation,' the small farmers often~j~~
neglect thinning, either out of ignorance or because the thin-.
ning period coincides with the weeding season and they prefer,
weeding to thinning. They must thus be convinced to perform 4

both weeding and thinning simultaneou.lys

Reseeding those areas where the first planting
failed should be done as soon as possiblet young plants ,gtow
quickly and they develop better*4 .''

6) Weedina. dressing and-ridaing: Weeding is the
most important of all upkecep tasks and occupies the better part~"7
of the lac* day for the wll farmer and hsfml.Teirst
weeding should be done as soon as possible, immediately after,
the sorghum has germinated. In the lowlands, weeoding must be,~"
done before seeding as weeds start to grow as soon as the first
rains have fallen and very often smother the young sorghum ,

plants if carried out too late.

Plowing before planting destroys most weeds# per-
sitting the farmer to reduce the amount of time and labor in
subsequent weedings. Weeding can also be done at .a later stage <

4with animal traction, which method is both time and laboc e'ffi-
cient.

T he second weeding followed b~rsigi fe
.necessary to keep the field olean and to facilitate water fW'4>- 4

~ +tration into the ground,- 5



Weeding may be followed by a ridging which serves

to protect plants against downpours once they have attained a

certain height and to maintain a certain humidity level at the

base of plants. The farmers usually gather the weeds onto a

ridge between plants. This practice is useful in that it re-

tains rainwater, on the condition that the ridges are perpendi-

cular to the slope. It is an even better practice to place the

ridges nearer or onto the plants themselves and perpendicular

to the .;1.ope.

7) Ridging: A great percentage of sloped land is

planted in sorghum. Yields are usually low because of insuffi-

cient water filtration intc the ground due to runoff. Erosion

also leaves the soil impover ished.

In demonstration trials, at the Project experi-

mental site and on tarmer fields, where sorghum plants were

ridged, thoro wa:., i 40A yield increa:se and a clear difference

was noted in veogetativ,, growth. In addition, the ridged plants

are lo -ii pror.,o to bv nq carri ,d away by runoff water.

In order to obtain good resnulta, the ridges must

li per pend1c1 I at to the, :ilope and b, spaced at one meter

(recomnm,rndd ,or s!;i h jm) or at two met r. , ift ,ee dbed: are made

on 1)r bt-w.,.'S tioel,. In tit,. ca;,, of ilaking :ie, dbeds , th, ridges

s ho' 1 I me-:: ,. it) to 40 cm from the ba:it, and about 10 cm in

h1 Iq ht .

The ri d,(j:s can be made, ,-,lthr oy hind with a

'(4. ,W , or with a plow. ,ieed linq and tiart h nei op pl antotd ridgesq

:inould be, done ilenul taneotll y,
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Fields where ridge cultivation is used are less

subject to weed invasion (plowing and ridging destroys most

weeds). Consequently, the farmers spend less on weeding. The

number of work days ordinarily devoted to weeding non-ridged

fields will cover the total number of work days for ridging and

weeding where ridge cultivation is used.

Ridge cultivation is thus a simple and inexpensive

method which can make for increased agricultural production by

improving crop yields, and increased cultivated acreage, es-

pecially on sloped land usually left fallow.

8) Use of high yield varieties: Local varieties

presently cultivated in the Region are the following:

M11--



31 zt _t __o: -Dj-.7Li Stalk Pinicle Grain Average yield Grain quality Comments
*. tfl' (with improved
tc La .... ) practices)

Sidi 70-0tO Thin/ Very Small, 1,000 to Of low value Cultivated
Nieleba slender loose white 1,500 kg/ha. (not very for its short

2m20 floury) season and
consumption
before the
main harvest

Saba -i--id- -id- -id-, -id- -id-
Dieneba with

black
hull

Fella 115-125 Big, Compact, Med. to 2,000 kg/ha Floury, Grown more
2m30- bent at large; of high value than any
2m50 base white, other varie-

yellow, ty for its
red commercial

value and
high yields

Nebane 105-115 Big, Looser White, 1,500 to Of highest Grown for
2m20- than pink, 2,000 kg/ha value after its commer-
2m30 Fella, yellow Fella cial quality

bent at red and shorter
base season as

compared to
Fella



As a general rule, these varieties do not exist in

pure form, but are more or less mixed (Sidi Nieleba with Samba

Dieneba, Fella with Nebana). With regards to the Falla and

Nebane varieties, many types exist and are differentiated by

the form of the panicle, grain color and tto a lesser extent, by

plant height.

Varietal improvement can be accomplished by selec-

ting the purer Fella and Nebane varieties which yield better

than the mixed varieties presently cultivated by the small

farmers.

In addition, the introduction of new varieties

could also give a number of varieties superior to the local

varieties. The objective in selecting newly introduced varie-

ties is to find varieties with the following qualities:

- early maturation, about 100 days from seeding to

harvesting

- tolerance to drought

- short to medium height and resistant to downpours

- Striga-resistant

- disease resistant, Qspe(ially to blight

- average yield fIo large plots: more than 2

tons/hectar e

- good ta];te (comparable to Fellah)

Field trial.; wIti now var ,.t ,'o5, perfotmed ovor a

two-year period, yi,,Id,.d the .€ollowing r,';ult:;

1) ThIhr,', v,, r ,'t* ,: t hat -;a t In: , i. :;e ltction criteri

were seloctid Ior ,-xton.;ion. l.: e w,.. E , -3 -1 , KPV 5 ind CF.
151, the, I ir-t. ol wh Cl:h had a1 ,. 'l(1 provn t,() I,. ,jl,:,. I" 4 in

production p ot:i imt w,,: .ilroady in d,,mand by I.arnr :. Theore

-13-



is a sufficient quantity of E 35-1 seed for distribution start-

ing next year. The E 35 variety will be recommended for use in

the lowlands and for ridge cultivaticn on sloping land.

2) About ten other varieties have been retained for

continued experimentation next year, a few will surely be

selected and added to the thrle previous ones.

3) The hybrid variety i{ll0 of the Asgrow Seed Com-

pany in Italy hasi met the selection criteria and yielded over 3

tons per hectare on a production plot. Unfortunately, this

variety will not be u.-,ed in extension activities because of

difficulty in producinj .;etd-; locally.

4) Thic*, varlt l i are promininq from the standpoint

of res i itanc, to :;tr ia and h.ive been ,;elected for extension

activitl,:; bt. j 1 00n11(1 n mext year. 'I'hee are varieties IS 2814,

IS 8686 and IS 115 from ICHI SAT/Upper Volta where they have

been Liued ,xp)eri:nnta 1 ly for two year! .

15. Pearl rail let

Pearl millet, not to be confu-tsed with the local name

"mil" whIcth I : ; hun, :1 th, !I,.ondal mott wilde ly j rown cereal

after :Iol thtjm. In :,mn C- a:e, pear l mIlllc-t Can zl4plac,, .;orohum

in the pi--.1 ii In ul CouCUSl 3:1 1i Lisc iood. Howeveor, pearl

Mill t I.. not 1:!i widl ly OWn1 41:1 l iuO mtClltlii:I " 01 Ofl, lajOr

probilnm: s;p il :.h I a ie'. .it.tack it.

Ill ,i~t 1 rtOli,)tii I, if p a:al I Will -t i t I bettot . dtllptd to

i(I rI d 1t I' .:i.lt,'I mId soi 1 ;jol d I t I otis tiall h 1 1t ilt i. I t rio-

i its !: oihOt , I oW !it I I tIEli 1 7  ,' l to p t I0C," tlie' 1itt I"

r a itlIi: i >:,i 1! 1 tvI *i, ' .1 1 11t Wllfll 1! dlieS bet t, 1 1 i u;1flli 50 iil

I at just a. well tt cla ,7W 7 j.. , an i t ilont an d In -

.14-



expensive method of controlling Spanish flies could be found,

pearl millet acreage would increase significantly.

16. The most widely grown variety of pearl millet at pres-

ent is Souna III, introduced by tne project several years ago.

This variety is rather well known in other Sahelian countries.

It is quite productive and can yield up to 2 tons per hectare

when improved methods are used. It is of good quality for

couscous which constitutes the most widely consumed product at

the local level.

17. The cultivating methods uved for growing pearl millet

are almost the same as 'hose traditionally used for growing

sorghum. Given this similarity in traditional methods, plus

the Spanish fly pest problem, the small farmers barely obtain

more than 500 kg per hectare.

18. Steps to improve pearl millet production can be taken

both by increasing the total cultivated area and by using improv-

ed methods.

Expanding pearl millet acreage should be encouraged to

reduce the rink of losing a major food crop to drought, as is

the case with !iorfhum monoculture. However, expanding/increas-

ing the aroa u-.s:!d for -1rowing pearl millet is possible only if

an effective method can be foundl to combat Spanish flies.

As, for cult ivait ion practices,; improved methods recom-

mend d for jrowintj !sorjhum are almo:it totally applicable to

pear 1ill 4* x(cpt that. pe. miillot require: a spacing of one

metor botwo,i rowl and 50 cm to one mtter betw(en plants.

_15-



19. Cowpeas

Cowpeas are leguminous food plants grown during the

rainy season for seed consumption, and as vegetable crops for

leaf consumption.

When grown during the rainy season, cowpeas are always

cultivated in association with sorghum. The two seeds are sown

together. This method of mixed planting has a few advantages;

for the cowpeas, which benefit from the care given to the sor-

ghum, and for the sorghum itself, which benefits from soil en-

richment provided by the cowpeas.

During the vegetable crop season, cowpeas are grown

either in gardens where watering is available, or on lowlands

where the soil still contains moisture. The leaves are har-

vested several times while the plant is growing.

20. Techniques for improving cowpea cultivation are as

follows:

- Introduce and select more productive varieties for

seed production. The Agronomy Division chose several high

yielding varieties in 1981; unfortunately all the stored seeds

were totally destroyed by insects, so that the variety trial

was unable to continue in 1982.

- When planted in association, cowpeas should be plan-

ted between the sorghum plants. Cowpeas develop better and are

used as cover plants to prevent weed growth.

- Find a method to control the insects that damage

stored grain.

-16-



21. Groundnuts

Groundnuts are more important than cowpeas since

groundnut consumption increases as groundnut production in-

cceases. Groundnuts are used as human food whereas the chaff

and shells are used for animal feed.

22. It is quite possible to increase groundnut production

to meet consumption requirements due to certain conditions that

favor development of this crop, such as:

- High, sandy ground, too marginal for growing other

crops, can be used for growing goundnuts. The example of the

Singha Region can be mentioned, where a large area of sandy

soil, abandoned for several years, was used during the last

rainy season by the small farmers to grow groundnuts as a

result of the demonstration at the Project experimental site.

- Sloping, sandy soil, rendered poorer and poorer by

erosion, and not very adequate for other crops, is conducive to

groundnut cultivation,

- The groundnut plant requires little water and can

adapt to the Region's semi-arid climate even when there is

little rainfall.

- Contrary to cowpeas, groundnuts do not seem to attract

insects that cause damage to stored plants and seeds.

23. Where traditional growing methods are used, the aver-

age groundnut yield i.- e;timated at approximately 600 kg/ha

unshe 1. l'?d. According to obser vations made in small farmers'

fields ind the re;ul.ts1 obtained from exper imontal sites, it is

estimated that the averagj,- groundnut yield could exceed 1,000

-17-



kg/ha if the small farmers applied the following technical

improvements:

- Soil preparation, either with a plow or by deep

scraping. On sandy soil, plowing or scraping the surface down

to 10 cm is recommended. On slopes, cultivation in ridges

perpendicular to the slope is necessary.

- Seeding in straight rows with 60 cm spacings between

rows and from 30 to 40 cm spacing between plants. Row seeding

can be done either by hand, with a one-row seeder or with a

large multi-seeder. Row seeding makes for easier maintenance.

- Upkeep by weeding and ridging. Weeding must be done

two or three times, from the time the groundnuts sprout to flower-

ing. Ridging, when performed early enough, i.e., before or at the tine of flavqer-

ing, promotes fructification. Maintenance operations must

cease after flowering so that fructification is not jeopardized.

- Use of selected edible varieties through the intro-

ducing and selection of foreign varieties. Introducing and

testing the behavior of edible varieties in Senegal began only

with last year's rainy season. Several promising varieties

were chosen for continuing the trials next year.

24. Vegetable crops

Vegetable cropping has become more and more important

in the Region. In Selibaby itself, vegetable production, pre-

viously unimportant but for a few crops grown traditionally,

has clearly increased ,;ince the Project began. Vegetable crop-

ping wa:; ,, ev loped, and ha-, rapidly expanded to several vil-

lag,:;' in the pa:;t two yearS'. 'he success., of vegetabl,, cropping

in .3libaby And it; :1urroundings; i. largely due to a number of

favorabLe tactors, :such a

-18-



- Favorable climate during the cool and dry season.

- Local pop llation need for fresh vegetables to im-

prove the quality of daily meals.

- Small farmer interest in supplemental income genera-

ted by the sale of vegetable produce.

- Effective technical assistance provided to the far-

mers by the Project.

- Availability of manual labor and well water during

the vegetable growing season.

25. The objective of the Project regarding its vegetable

component is to promote production and consumption of fresh

vegetables throughout the Region. This objective was reached

in Selibaby and in several villages because of the following

concrete activities:

- Tntroduction and testing of species and varieties

well adapted to agricultural extension efforts. The species

now being grown include several varietkes of tomatoes; several

varieties of lettuce; white-heart cabbage; carrots; several

varieties of onions; several varieties of eggplant; leeks; tur-

nips; red beets; peppers; turnip cabbage; radishes; watermelon;

melons and potatoes.

- Plant,d ,I deion tration jarden in S, libaby and set

up demons;tration plot.- on land owned by ,,mall flarmers to pro-

vide assis tance in cultivIItLion methods and to -,xtend dilferent

vejetables.



- Distributed seeds and plants for re-planting to en-

courage participation from a larger number of farmers. Plant

distribution is intended to assist a number of farmers who are

unable to make seedbeds or who have not succeeded with their

seedbeds because of damage caused by insects and animals.

- Provided technical and follow-up support to all

individual and collective vegetable gardens. Animation/exten-

sion agents and skilled workers either remained at the site or

were sent in mobile teams to villages to ensure that the advise

was in fact provided.

- Organized demonstration sessions on methods of pre-

paring vegetables for consumption, as the small farmers are not

familiar with certain vegetable garden species.

- Supplied the collective gardens with cement, rods

and barbed wire for constructing watering holes and putting up

fences.

26. For the vegetable growing season of 1981-1982:

- All vegetables werp planted on 120 plots in the

Project demonstratio.. garden. Farmers from several villages

receiving assistance visited the Project garden and learned

vegetable cultivation practices.

- Project technical assistance was provided to 6 col-

lective and 42 individual gardens in Selibaby and ten villages.

- The , 1EuLt of the Campaign 3l xc ,.odod all ,xie)tcta-

tions. :ucc,::; in tho:;,o VI I not previou:0]y licqiuainted

with jrowinq vej,.t.ibl.: n,,,t.!d much intor,-It in th'. vil-

lag,,r, many ol whom h,.v,! insdicted .t d,.ir,! t~o grow voegetables

during th#,. n.xt campaign. In Iel ibaby, the ro ult:; wer, mani-
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- Animal traction uses less manual labor and makes for

inceeased labor efficiency which means higher yields at lower

production costs.

- In addition to cultivation, animal traction power is

used for pumping/hauling water for herds and for transporting

water in cart:;. Such uses generate important income for animal

traction enterr r is es.

- Finally, investing in cattle as part of an animal

traction ,entfrpr iLW is always profitable because after 5 years

of labor , th, oxn ,can be sold at a hiqher price, i- proportion

to Weiqhtl M.fl.

29. E:tet; of the profitability of animal traction.

These ast i:nt:e are ba.:;td on:

- l5 work, d,7; pfr Yk,3r for plowing (the 15 day limit is

got on th, b(:)It Lh,. :;hort r.in per:'od);

- 100 work d.1y1 n,.r y,!.r for tran: ortation (if the

number o! wor ' day:q lor trn!11portation increases, returns will

be gLreat.r)

3 work da7i to plow one hectare (animal traction).
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A :Prof itability of The Animal TrcinEnepie

1) i198~2 investments 4 4~"<

2. oxen: 'UM 16,000 (canV be~ soldi

-One 8" plowC UM<'12J~J 61500k
1 3 oxen cart UM 1.7t00 i$7OO~

Total UM 39 t5

2) Total yearly expenditures: -- s;.b

SDepreciation of the plow UK 6#500 UH 100
5 years 5

M Interests 10% per year 1 30 "Ji
MCart depreciation- UH17,0000-- 3,400

5years 5'

W nterest, 10% per year 340~ 5 a.a 44

W red for oxeni

- 270 days# grains UK 15x4kgx270 16,20044g.--
-~--270 das straw:s UK 2xl2kgx270 - 6r480 -

- Labor0 days grazing) '- ,I'1j'

Plowing: UK 200 x 2 x 15 days 6*000
Transportations 200 x 100 days MON00

Tot-al~. UK 530850

3) - Cost of OneDay of Plowing:- ---- --

-Plow depreciation- UK Q 1#0 + *3 95 ~-'- w
and interest 15

M eed for oxent
Grain, (30 days): 5 4.%.JQ 120

a Straw (31 assx1,x30 40

-I''s-,'- Laboremu UlK 200 xc 2--~i~" 400 "

5 *Profit tot thbe enterprises 200-- ~.IJLI~

- -- Total UK 863I~~ -'

~'~5'5-24



4) Cot)f n day of tranhportation: ~

SDepreciationp cart UM 3#400~ + 340-a UM 3
and interest 1.00 ~~~

.... A foroxn

iOan.,(240-days)---UK15 -x-41x2014

Straw (240 days) UK 2 x 12 x 240 58~:~
-100 -

Laborer: UK 200 x 120
-Profit for the enterprise:30

JTotail UK ~I73931

5) Earnings per years
SPlowing: UK 863 x 15 - UK 12,945,_

-Transportation: 739 x1 100 # 3900 *

Total 'UK 866845 >I'

6) Profit per years QK;6843,- UK 53#850 UK 33,000

8. Profitability of One ifeotare Plowed Using Animal
Traction

-Yield using traditional methods 800 kg/ha
-Yeld with plowing and improvaid methods,

1,200 kg/ha
-Increases Yields 400 kg/ha '

-- Incomes UK 15 x-400. , UK 6,000 -- 1,c

- - Cost for one hectare plowed, - - ---

UK863 x 3 day UK2#9

-, ~ -- -Profits UK 6,000 UK 2,590 U P ,--1J33
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"~'Y '30.,Two surveys performed with,,two farmr i '~Souf i and in
.14 :Selibaby provide the following examples of proftiabi'lity:

-- ~-- W in Boufi, Mr. Mohamed Quid Lebbib: §K.',>

-A team of trained oxen;a UM 14,000

-One 8" plow680
-One'-oxen carts 17,500

Total Uti 3i,300

'44- - -. 1982 Earnings: 4 '4

-Plowing: 14 days at UM 1,000/day UM:14t000
-Miscellaneous transportation: 30,000
-Transportation/harvest: 30 days

at 1,000/day -30400"4 '-----

Total: UM 741-000">j;

2)In Selibaby, tic. Boubou Sakho: t
-Animal' traction:. In 1981 the total area culti-

vated excli sively by hand, approx'.mately 2.8 hat with six
l4aborers. in 1982, total area cultivated with animal traction$ ~---<)

-was 4.5 ha, with three laborers. --- -

-Pumping water for ho-rdst done previously by ha nd
and loss of animals due to lack of water- for 1982, with''ani -.

-mal traction, no losses were' recorded* -
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ties must necessarily continue along these lines. In addition,

more a:;anced practices must be the subject of experimentation

and agricultural extension efforts, e.g. improving soil fertility

through locally available organic fertilizers, preparation of

plots to combat soil erosion and conserve as much rainwater as

possible, and production of selected seed.

36. Increasing food crop prodriwiUr should also be envi-

sioned, through an increase in total cultivated acreage. Ani-

mal traction can sufficiently decrease the amount of work time

in the fields, enabling the farmers to increase their total

acreage. Cropping on ridges, which makes sloped land more

productive whereas they are now often abandoned because of

their very low yield, can also contribute to an increase in

total areas under cultivation.

37. Agricultural experimentation must continue in varietal

selection and implementation of methods to improve soil fertil-

ity and prepare plots for cropping.

38. Agricultural extension must be the princi-

pal elemunt of Phase II activities. Farmers and Agricultural

Extension Training Centers must increase on an average of five

centeri; per year, so that the Project can cover all of the

large villages in the Region within the next four years. Ex-

tension topic. on selected varieties, improved techniques,

ridge cultivation and animal traction should be continued.

Other :iubject: will be added as the new results from the ex-

perimint.:; become available. The number of animation/extension

agent and .inimlal trainers must be increased according to the

celtt r s n,;d' ; they huuld be trained and then retrained every

year, and ar( e to be continuaLly supervised by the centers.
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39. At the village level, organizing small farmers into

groups and cooperatives is essential. It is through such vil-

lage organizations that the Project can affect the largest num-

ber of farmers and that farmers, in turn, can receive a maximum

amount of technical assistance and more efficiently use imple-

ments and means of production.

40. Finally, close cooperation must exist between the

Project, various regional and governmental departments and

other rural development projects so as to coordinate and

strengthen the assistance provided to small farmers. For ex-

ample, in order to develop animal traction, an agricultural

credit system must be organized at the village level to help

the farmers procure the material they need. This type of as-

sistance, however, exceeds the capabilities of the Project, and

must necessarily emanate from the Government to round out the

Project's technical assistance.
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APPENDIX

Considerations Concerning Fruit Production in the ZID

After observing all of the socio-economic, technical and clima-

tic problems in the ZID over the past two years, I feel it is

important to raise several points in determining the feasibil-

ity of fruit production in the ZID.

I. Climatic consideration

The Guidimaka Region, in general, and the ZID, in particu-

lar, have Sahelian climates, characterized by three distinct

seasons: the dry and cool season from November to February,

the dry and hot season from March until June, and the wet and

hot season from July until October.

Annual rainfall has been measured over the last few years

and on the average amounts to less than 500 mm. The rainy sea-

son is usually from July to October, but in reality, there are

often years when the rains stop rather early, in mid-September.

Another disadvantage is poor rainfall distribution. Gen-

erally, the rains fall in downpours and most water is lost due

to runoff.

Given the rainfall pattern of the area, fruit trees are

only at)l,' to vegetatively develop during the three rainy months

of th' year. Thoy mu:t be contantIy watered durinq the re-
maininqJ nini, month: !so .1'5 to mtintain thll lat.ont jroWth peri-
od. It .:1 0!o() noLtd. t. young t.r,:,.:', in tht, I 11:11 yo.fr 0

,growth, h,%v, d ! I I '.:ILty Ur vi vi nqj th, dry nlAnd hot 3,-a.e)n , von

whe:n w t.,-rd .ibindaint ly, !cauI,, i ! o Intont.n ! ova,- tran:ipi rat ion

and high tm,,r at ur,'s ,|uring thiat tim(! of thtL yt,r.



There are several fruit species that more or less tolerate
drought and high temperatures, such as mango, guava and some
citrus. Thus, vegetative development may be satisfactory with
abundant watering, but their fructification period, which gen-
erally occurs during the dry season, may be jeopardized by
drought and high temperatures during the day. While visiting
the mango orchards near Selibaby during the fructification
period, I noticed that the trees had suffered from the dry
spell. The young fruits were poorly developed or had fallen
before reaching maturation.

It therefore seems to me that the climatic conditions in
this region are not favorable to the expansion of fruit crops.
There are perhaps a few rich individuals who can afford an ex-
pensive, long-term investment to plant certain fruit species;
but they must still be skilled in the application of appro-
priate fruit tree cultivation techniques.

II. Technical consideration

Fruit production in a given region requires studying the
application of appropriate techniques for this type of cultiva-
tion, such as adaptation of fruit species to regional ecologi-
cal conditions, selection of the best clones or varieties to be
planted, multiplication and distribution of the plant material
of selected species., cultivation practices regarding soil prep-
aration, !e,.d inq and planting young trees, manuring, efficient
and economic,-i1 irr igation and watering method.s., size of trees,
grafting , protection against insects and (is.ase,, and finally,
fruit pres-:eorvation and marketing.

All ol the above-mentioned techniquen arto ,s:lential if
orchard:l art, to iiuicc,-td, but th,.y art, totally ab:,ent trorm the
DRIG Pro),'i:t aind the. Ag;r cultLral Sector. Agronomy Divi-:ion
effort.:; :io Jir hav,, b , !n d,(|icatd ro1olely to the upkeep ot tho
Niarouw l I,, orchard.



If the Project is to fulfill the objective related to fruit

production in the ZID, technical studies and training of tech-

nicians would require a few more years. In my opinion, this is

not at all feasible since the Project ends in December 1982.

Therefore, as long as the present technical constraint is

not resolved, agricultural extension work in fruit production

in the ZID will not yield any results.

III.Socio-economic consideration

In tropical and sub-tropical developing countries where the

climates are favorable to the development of fruit species,

there are generally two forms of fruit-related operations:

I. Specialized plantations with areas ranging from a few

hectares to tens of hectares; and,

2. Family orchards where a few fruit trees or even a few

dozen fruit trees are planted around the farmers' houses.

The tir!-t type of operation requires a rather high level of

technology and a major investment froin the planters, and is

feasible only in reg3ions where arable land is not used for

annual crop!;.

The lattr form i.- morte common :;inco every larmer has a

plot of land, rofjadl:;o s I , around hi:; home where he can

maintain hi; kitch.n t.irde;n and :;ma ll orchird. In thi!; type of

operat lon, ,c ,ill'y (:tin e'a,;ily tak, c:are of the ruit trees,

and th 41 00)1,.nnta1 Inten, ',enerated by thino ,enterpri:;e can be

S ±, n it I cant.

Both type,. ot ope ,-tio ni ir, fr,,qutntly ab:i:titd by r,:-

JiOnr4 ., 'Jov,,rnmtat l 1And prtvat, :,rv cS that loielect ths, fruit

:[1e 3 l eS , r t ti tt, -t,,oocted p aint, mit.-ri.il (part icol I rly young

graftd p1,ant:s), and p: ovild', the necessaly t, Calo .1 ; tI?1C0.
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V.dConcluin a otona for the Niarouwall6 orchard



The orchard was started during the 1980 rainy season, when
a hundred or so fruit trees including guava, citrus, papaya and
mango trees, were planted. Only the guava and the citrus trees
managed to develop, but their vegetative growth is quite slow.
Caring for the orchard requires at least 5 permanent laborers
to water the trees during the entire dry season and upkeep them
during the rainy season. If the trees were to succeed, results

from the orchard would only be achieved with an extremely high
production cost, factor which does not lend itself to agricul-
tural extension and does not benefit the people living in the

ZID.

Furthermore, funds required for the orchard could not be
made available from the Region's or the Agricultural Sector's

budget once the Project is over. Even if the Project goes on,
there is no way to be certain that the orchard would constitute

an important objective of second phase.

The solution would be to sell all of the existing trees in

the Niarouwall6 orchard (assuming there are buyers), or to dis-
tribute them to the people of Selibaby for planting around
their hou.;es . The trees are still at the stage where they can
be tran.;planted. Amounts earmarked for the orchard in the

future will be tran;ferred to other more important activities
within the Agronomy Division.
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