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A, Introduction

Background to the Paper

This presentation is intended to orient present and future developmernt
wors in the Gronadnut Basin, which directly or indirectly affects natural

rasources and the environrent,

an instituticunal policy context zlready exists for A™)'s focus cn
‘natural resources and environmental concerns, which need not be detailed
here. Howevoer the various policy statenments, directives and recommendations
related to natural resources and the environment Y taken together constiturz

a solid background for this present exercise.

ot

AID'e currcn
:

pclicy (CDSS FY &3) and projects in the Groundnut Basin

already address some of the impeortant natural resources and related nroduc-
J t

tion issues. AID is supporting a very ambiticus program to convert all
farmers to improved millet varieties by 1984, is well into the development
of a program of rural heaith care, and is funcing various kinds of re-
forestation and cnergy conservation activities. These need not be detailed

heve. Also, AID ic on record in its FY 83 CDSS to regenerate the land in

the Groundnut Basin (pp 44 CF.):

"USAID/Senegal preposes that the U.S. take the lead with the Government
of Senegal in organizing a concerned multi-donor reclamation operation
in the Peanut Basin over the next decade. The objiective of this
undertaking will be to develop sustainable land-ma nagement svstems

in the Basin which can increase the productivity of soils, while
diversifying sources of food". :

_ Specific actions contemplated were:

"... replanting of proven varieties of trees and shrubs for

groundcover, forage and firewood"

1/ Regulation 16.22 CFR, Part 216 (environmental procedures) and sections
103 and 118 of the FaA (nou Interrational Securitv and Development Coope-
ration Act, 1981) gpive ALD authority to assist developing nations tao
address their environmental and natural resources managenent problems
Buth Sections were streungthened in Sections 307 and 308 of the 1981 Act
(amended Section 118, Environment and Natural Resources).
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"explore now plant resovrces for designing new systems...".

"latov-intensive pubiic works scheme. (Small dams and tree

planting in the Sine Saloum)'.

"... iatearation and support of livestock production in the

Peanut Lasin' {by shifcing focus of the livestock program from
b 5 5

cpen range to the Sine Saloun).

"... USalD/Senegal will seek to organize within the Sine Saloum
zone a werking bodv of PVO's (Azerican and Senegalese), together
with Peace Corps... to assist villages with wells, tree and shrub

lantings and other conservation measures, and vegetable plantine".
g

In general the CDSS statement vis-a-vis the Groundnut Basin remains

valid. Howaver, the accuracy of some of the proposals were not borne

out by the analysis behind the present policy recommendations. "Reclamation

operation' is a confusing term that limits one to only the areas de-

vastated by drought or over-cultivation, mainly in the north and in parts
.of Diourbel and Thi&s. ‘"Labor intensive public works" do not hold much

pronise except in a few select regions of the basin, where dams and

erosion control structures are evidently beneficial (scuthern Sine-Salcum).

Given the difficulty and impracticality of isolating degraded areas for

spacial attention, this paper broadens the purview to resource conservaticn

and managerent. : .

The principal natural resources of concern in this paper are soils,
water, and treas (or other peircnnial woody vegetation). All are-renewabie.

resources. However, their renewability after use is relatively slow in the

rmn

semi-arid climate of the Groundnut Basin. The rate of replenishment o
soil water and groundwater, the growth of treces and the restoration of
soil fertility through rallewing parallel the rainfall rcgime, which is
highly wvariable. Nevertheless, the demands ou these resources dare constant
and rising with population growth. Herein lies one of the difficulties

of semi-arid zone résource management.., that of adjusting intensity of use
to fluctuations in productivity and resource renecwahility caused by

fluctuativus in rajinfall.



The Groundnut Pasin

Intensification and diversif icaLlon of a"r¢Lulture are the priucipal
developrent thrusts fo the Greundnut Basin.,  1n traditicnal agriculcure,
intensiliceuion of agriculture involves continuous cult ivation or lands,
foee no fallowing, through manuring, composting, and irvigacion of water
conscrvation. It is a respense to land constraints. In Senegal, it is
evidenced hiscor 1cu-l by the Serer who, hemned in by the dominunt pastoral
pecpies (fefore the iatroduction of the peanut), evolved strazcgies for

using manure and trees:, es

preductivity. Agricultura

responsc to land degradati

e

Fallowing for many ye

has been the ctraditional r
reserves exist and where ¢
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so large they
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farming to make intensifi

sufficiently integrated into cereals
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ro longer serves to restore nutrieat and organic
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rs are now faced with a situation that is histori-
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cation of outfields technicually possible The
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a/
Jable 1: Population  :nd man/land ratios, 1980 and 1995
1380 1995
Ruegion ! Populatica! Cultivated b/ ! Population ! Cultivated
. y has.per nerson : , has/serson
! ! ! !
Diourbel ) 476,000 ° 0.7 718,000 0.5
! ! ] !
Louga ’ 468,000 ° 0.85 ) 707,000 ) 0.7
' ! ! !
Thils ) 783,000 ° 0.45 T 1,182,500 ) 0.3
] ! ! !
Sinc¢-faloum  ° 1,129,000 ° 3.77 71,705,000 ) 0.7
! . ! ! !
TOTALS |, 2,856,000 | 0.70 , 4,313,000 ' 0.55

a/ Assumes 2.8 annual growth rate since 1976 to 1995.

b/ Based on data from the VIth Plan for cultivated and cultivable 1land.
By 1995 it is assumed here that all cultivable land will be cultivated.

Table 2: Agricultural Land Resource, Grouadnut Basin
(Source: VIth 4-year Plan) .

(hectares)
Ravion ! Cultivated Cultivable ! Differénce x! Percent
1 1 1 1
Louga ' 390,050 : 500,000 ) 110,000 ’ 22
1 f 1 !
Diourbel ) 310,000 ’ 350,000 ) 40,000 ' 11
y 1 1
Thiés ) 360,000 ) 370,000 ! 10,000 ) 3
1 1 ' ) 1
Sine-Saloum ) 860,000 ) 1,150,000 ' 290,000 ¢ 25
! '
TOTALS T 1,920,000 ! 2,370,000 ! 450,000 ) 23
! ! ! !
Voo o R -t Ty e

X A pepulation censity of 40 persons per square kilemecer, or 2.5 hectares
ber person, would be optima! for srall wmived favming in the areas not
vet cultivated, (according te Mr. Pochtier of ISRA). This would indicate
that the uncultivated csurface in the Groundnut Basin could comfortably
aecomodate 2 populatinn of 180,000, or an approximate equivalent of the
next 30 months of porulation increase in the Groundnut Basin,
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excieptions anong Serers and in parts of the Sine-Salounm prove the

pencrality.

A mijor challenge is therciore posed te development assistance.
Hamely, how to motivate farmers to apply techniques of Agricultural
intensilication to degrading or degraded lands?  Research in S=negal

and elsewher2 in Africa has shown that degraded lands can be restored

L 1)

techniques which are alsc asscciated with agricultural

by means o

- . . . IR ]

intensification -- nanurins, and composting -- as well as through new
techniques; liming of acid soils, application of micro-nutrients where
neelad, deep plowing, plowing under of manure or compost immediately

after spreading on the fields, post-harvest plowing, and technigues of

soil ervsion control (windbreaks, diquettes or bunds)

These are''radical" innovations that require a substantial investment
of hurman and animal energzy, time, and capital which may not yield returns
for a number of years. A sustained effort of land productivity management
and conservation will also require the integration of livestock into

farming cperations as well as the development of various credit, marketin:

U.)

and similar mechanisms that are normally involved in production oriented
agricultural development., Thus, these acticns nust be supported at least ipitinl:
public or private non-profit zzencies, through rescarch and develspment,
demonstrations, extension activities, and appropriatelv scaled and tired
incentives or subsidies. The point tu be made is that restoration of
degraded or degrading lands will zt this mement in time require the

supportive context of an effective agricultural develepment program aimed

at’ intensification and. diversification of production.in the. Groundnut Basin. .

)

The [olluwing pages describe an important dynumic which links agricul-
tural intensification with food and fuel self suffi ciency in the Groundnut
Basin, Intensificatiecn of production is needed to attain feed self-
sufficiency, or to obtain crop surpluses. Fuclwood seli-sufficioncy has
become o uwecessary condition for intensification, in thas crop residucs,
manure and other organic matter must be available for land treatment.

Thus, ford seli-sufficicency (as well as production surpluses) depends upen



intensification which depends upen land regeneration, which depends upon

fuelwood seli-sufficiency. These key relationships and their implications

for land ruv encration stravegles are esplored further in this paper.

In as wuch as land regencraticn and intensification nust procced
hand in hand, ewxcept purhaps for the most degraded areas, their achievaient
should be conCuived.as a single strategy. Specific iand regeneration
techniques are known: how to introduce them successfullv must be deter-
mined within the context of an overall stracegy for agricultural intensi-
fication in the Greundrnut Basin. The planning context for this work could
be the Grouncdnut Basin *aster Plarning exercise soon to be undertaken

under AID auspices.



. Fuel Self-sufficiency - Necessurvy Condition for Intensification

Agricultural inren ‘L! cation in heavily settled semi-arid zones such

as the Crovndrout bnvin cannet ke achieved unless fuelwood self-sufficiency

is also renlized. This is because intensification requires the incor-
peration of erganic nmatcer (manure compost, crop residues) into the

s0il, avl the rariens) use of crop res-duves and orowse for fodder.
b

s

The atiainment of fuelwood self-suf fficiency in areas where natural

>1-.

forescs no longer suffice, requiresthe cultivation of fuelwood trees.
Tree cultivation and management for this purpose is a major new
endeavour., The cultivation of certain rruilt trées (mango especially)

and neen trees in ihe environs of villages, the use of living hedges

(E\

to protect fruit trces and fields, and the selection of Acacia albidas

are well kpown, but the establishaent.of tree Plantings to supply fuel

is a new idea that is just beginning in thke Grouadnut Basin. It is

true that village woodlets of several hectares of eucalyptus are in-
cre351ngly being plarnted in the region, but these are invariably viewed
as potential sources of construction poles, or of revenue, by the men who

n the natter.:

(3
Fh

them, Women up.'til-now-hawve had-no voice

plan

Tt is important to recagnize that whereas the achicvement of agricul-~
tural intensification roaquires the parallel duvelog »ent of fuel sources,
goal cf fuelwcod self-sufficiency is nnt percedved -as- a.reason for.
intensifving agriculturz, given the fact that women are the fuelwos
gatherers, while men are respounsible for najor -agrdécultural and landuse
decisivns. And men in gereral do not perceive & [uelwood shortage in

the Groundnur Basin.

Food vs, ucl?

In the Groundnut Basin the provision of fuel is in conflict with the

provisica of food, both presently and potentially in future developments.
Where VILTETES ard Tar fven Fértts Clasuéest or othor reserves -- largaly

‘the =ituation in the centval portion of the region- ~‘"n hec;arn planted

sds

n_fuclwood species means one less heetare in ereps. In fact, cven

— ot = _e LN -

wvithout woodlots, the provision of fuel is indirectly undermining food

production, ro the oxtor “hal-marure- saloropresitdu-s that should be

the
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used to restore soil preoductivity dare being diverted to cockstoves.
According to the Plan Divacceur de Développement Forestier 1/2 to 3/4
or more of the rarval fuel in the Grouninut Basin is from sources other
than ferest areas, namely rrees on the apricultural landscape such as

Acacin albida {(cad), brush cleared from fallowed fields (where this is

still practiced) such as the Cuelrs senegalensis, crop residues and

manure,
In considering how to achieve fuel self-sufiiciency, the availakilite
of land and the rate of tree growth (as determined by groundwater or
rainfall), become key issues. In Thies atd Diourbel, where village woad-
lots are most needed, the land is scarcest and rainfall is only marginal
for eucalyptus. Louga has sufficient land but inadequate rainfall for
faét-tréé‘growth, S0 réiatiﬁéiyAmeé land is'ﬁeeﬂed. The Sine-Szloum
has the best combination of land avzilability in an around communities
and rainfall adequate for eucalyptus aud other fuelwood species, In fact,
SODEVA has achieved relatively greater success in the Sine Saloum in
viillage forestry than in.other regions (Sec Appendix A

Fuel el; uffigiency in Dicurbel

To test the likelihood that the more heavily populated portions of the
Greunduut Basin could not achieve fueiwood seif-suificiency b} means of
wvoodlots, several calculations were made of the situation in Dlo rbel ,
first at the level of a typical village and secend at the regional level.
Atypical™ village of 125 p2ople was used, which 2t the present arable

£ 0,

(]
-J

land/rman ratio /5 ha, Dcr person 0”ld OLLuq ~ one square kilometer

or 100 has. A tnral of 25 nectares of woodiots woulg be aeedod to supply
3]

the village fuelwood, assuning consumption of 0.6 m?/person per year, and

productioan of 3 m3/ha/year (13sumpticas taken frown the Plan Directeur do

Dévcloppement Fevestier). This would lower the area cultivated per perscn

*  Data from rhe VTch Plan, SODEVA and the Plan Dirscteur de D&veloppament
rurtstier (Yol, A, Pesscurces Forestisres).
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to 0.6 has, with 0.3 has in miller, which at 800 ke/per ha, vield would

provide 240 kp/perscn, or a reasonoble margin of surplus over the

158 Ko/person foad ruq!ifwment ueed by SODEVA, The surplus would cover
sced, drought wesurance, and losses from pests or spoilage. In fact,
at 770 ho/ha ecrawe procuctiocn fn 1231/32 (a good year), Diocurbel

produced a mijler surplus cstimated at 70,219 m.t.

Only « vev fons of hectares of village woodlots have been planted in
Jicurbel, compared to an estimared 32,600 has. that would be required ro
supply the 413,000 rural inhabitants in 19862 (the 1976 rural popularicn
projected a 2% growth rate). At a planting rate of 10,9290 has per year

( a very optimistic estimate) 8 years would be needed, during which cthe

rural populatisn yould have increased by another 80,000 at the same growth

rate, and who themselves wculd need an additional 16 ,000 hecubres of
planta:ions, as well as 48,000 hzs of farm land. Would there be enough
land if interin sources of fuelwecod could be obtained to cover deficits
o

until plantations come into production ?

The Sixth Plan for Economic and Social Development estimates that there

are 350,000 Lectarss of arable land in dicurbel, 390,000 has. of whic

re crepped in 1981, according to SODEVA. Abour 10,0C0 has. ware
fallowed. Th2 remaining uncultivated 40,000 has. would absorb an
acditicaal 52,922 ruratl peoply, wihether entirely in cropland, 2c-75 has.

PEr person, or one quartec in wocdlots and 0.6 cultivated hectares per

persen . In any case, the land is necsed to accomodate the next siw vears

populaticn rowth.
It seems clear that Diourbel weould have to make an -htrac“Jln"ry

effort to plant wdbdiots,-inbterméiof dtu cf plantlnn as QélI-;;mfééa.
adjrireants, in order te achieve fuel sellf-sufficienc cy Yrom this source.
There is no basis to assume that such an effort would or could in fact
be made.  Peuce Corps forestry Volunteers working in Diourbel under the
wpis of the Africare Vill age Reforestation Project have had to confront

ficient land for single purpose woodlots. They have

~—

tive reallity of insu

¢
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\
found that unuscl! lands are scarce, far from villages and important as

wet seadon yracing veserves (when livestock must be kept out of fields).
Ferchersore they are of peor gquality soils as a rule, with inherencly

low productiviss for trees.

Raviv., of Aliconarives te Woodlots

1

There cre scveral alternacives to single purpose woodlots. Some are

(1) The periodic harvesting of old Acacia .albida (Cad) trees for fuelwood

(1 mature tree per hectare per year would vield at least 1.9 m3 of fueal-
wecod). (2) The purchase of fuelwood or charcoal, imported from elsecwhere,
and paid with crop surpluses. (3) The reduction in fuelwood consumption
through improved stoves.

Line plantaticns cf trees other than A. zlbida do not evade the land
constraint since lines of trees such as Eucalyptus or neem will still
require at least 2 meters of land on all sides for root room. Leguminous
trees with lighter shade would perhaps be a better choice [or windbreaks

——and fiecld boundary lines. Also the very low number of stzbled animais in
the Groundnut Basin makes biogas preduction an impractical alternative to

g

fuelwood, theugh it could held promise in the future. In fact, CHNRA
h
d

motivate farmers to stable an

Pan-ak-suf. The suxcess of the impreved cockstove, or Ban-ak-suuf, and

its zeneral acceptance in the countryside establishes it as =z proven
alternative that will surely spread, with or .without government..support,.
(althouph fastev with than without), and whether or not additional frel-
wood supplice arc developed. Tt caszs the women's work by lesscning the
frequency with which fuel must be collected. It could reduce fuelwecod
consumption by 407,

ihe harvezting of cad trees is a possibility supyested by the

Cad.
observaticn that at about apge 40, the cad produces fewer leaves and pods,
thereiove chould be replaced.  Abour 30 Tarpe ead treoes with unpruned
crownr would provide fairly complete coverage of one hectare, with spacing

of apnrosdmately 14 moter (eve, allowine 7 molters For orown radivs),
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There will be encepticns to this general tresd of coursc, where
3
commnnitivs have eneush land for fuelwood plantations . Butr, except
fer portions of th. Since-Saloum (especially to the east), land and

venetal fve rescurces are being surpassed by populaticn growch.

If cities or other regions prove unable to absorh the evcess pecple,
there will be sirong motive to intensify agricultural production to meeat

subsistenee neede. 10 civies succesd in accomodating the urban migration,

the resulting urban market for rural products could provide an econouic

o

a

{

incentive for intensification. In neithér case, hewever, is ther
strons incentive for rural folk to grow fuelwood trees rather than crops.
Whatever the case, however, the cad would be a desirable tree to grow

in fields. since it contributes to production of crops and livestock.

Conclusions

not be pessible to achieve

Fuel self-sufficiency in general will
through ‘block plantings of single purpose fuelwood species (woodlots),
for lack of adequate land. An analysis of the situation in Diourtel
shows that the there is little scope for supplying rurzl fuel needs
through =ucalyptus woodlot plantings.

Fuel self-sufficiency can be achieved by recucing consumption through
the widespread use of the ban-ak-suf, and by:

= cyclical harvesting of the cad in farmers' fields after establishing
nsities of 30 por hectare.

e
- planting and harvesting of other leguminous tree species serving

3

the multiple purpese of Fuelweed windbreaks, fié€ld boundaries and

sources of fodder (e.z. Prosopis juliflera) .

Eucalyprus planted for rolewood and seld for ensh moy  beeeme a pattern

in the Basin. In the Sine-Saloum, the Unitds impérimentales found

this to be a prefitable altoernutive to croprping.  TIn nanvy of tha snall
ceuvsalvptus plantations in the process of belng established in the

Groandnut Basin, villoce men almost invariably state the intention of

using them as "bois de service", for local use of sale. This emcroing

attera reflects che relative scarcity of straight poles for construc-

tivn., T -
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. e ot
The harvesting of cad

will require a change in laws governing tree
cutting.

Encalyprus plancings in village

7]

are more likely to serve the needs
for poleweod, for local use or for sale.



C. The Manure Linkage

As els_wiiere in africa and the developing world, the stabling of

livestock a2long with an increase and improvement in the use of manure ave

=]
among the first steps of agricultural intensifilcation. Manure is cspecialiw
important in the Grounduut 3asin because of the cation exchange capacity

S0 necded

-

it confers to the light, sandy dior seils. Manure or compost is a

te restere soil productivitv in degraded sites. Is it used now?

there

—t
12

enouzh? Tf not, is it possible to preduce more? Can the additional livestock
be supported and can farmers be motivated? These are some of the principal

develcopment questions that arise and which are explored below.

Present use

is used mainly for millet, but alsc sorghum and winter vegetable

(]

Manur

production, the latter being of 1qcreusi ng importance in Thies. Manure may
also be applied to peanut fields, but it is burned along with other vegetactive
matter just prior to the rains, a practice which makes K and ? wore available --

perhaps too c:'ckly -~ and which is consistent with nutrient needs for peanuts.
Traditionally, fields have been manurcd by temporarily cerraling herds

planted. This practice results in greater losses

n after sprezding.

[N

e
here than when the manure is plowed
orisingly CSRA scil researchers have found no significaent Jifferen
to millet production between surface application of manure and plowing it in
(Ganry & Bertheau, 1980) If, however, nitrogenous fertilizer is also used,
the manure must be piowed under to obtain the greatest combincd benefit and

conscrve the soilr 1/

1/ "Agricultural intensification which calls for niurogzenous fertilizer,
induces mandatory turning under of transformed organic matter in order
to maiitain the fortility potential of this tupe (dior) of seil".
{(Ganry, . and Guiraud, G. 1973. Method of Mas.re Application and the
¥itrogen Balance in a Sandy Soil/Millet System of/fSenegal - A study
performed with U ., (Paper presented at Internarional Cellequim on the
Use of Tantopes and Radiarion in Phytopedologival Research, Colombo,
Dec. "Hi=15, 19738).
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Stabled livestock in the Groundnut Basin could supply manure for
141,544 has at 10 Ts per hectare or zhout 157% of the area planted in
corcils (millet end sorchum) Sine-Saloum Delegation estimates that herd

- -~

cattle yield about 2.3 tonnes of manurve per head per year. This would
J F

correspond to the manure depesited by ccorralled animals. Numbers of herd
cattle were 101,506 in Thies and 461,630 in Sine-Sz2lcum, yielding

327,500 m.t. and 1,477,280 m.t. respecrively. Herd cattle in Diourbel and
timated. Herd cattle proaduce a far greater quantity
correspeonding to 32,750 has in Thieés, or 277 of the 1981 cereal land, and
148,000 has. in Sine-Salounm, or 3

sorghum in 1981. To what extent this manure is in fact applied to cercal

e
47 of the land planted in millet and

fields was not ventured in the SODEVA reports.

SODEVA's Sine-Saloum delegation estimated that at an average rate of
4.25 tons per he ccare, there would be enoﬂhh manure for Sine-Saloum's )
490,000 has. of cereals land (millet, sorghum and corn). In 1981, almost
443,000 has. were planted in cereals in that region. Experimental data
have not yet been developed for application rates lower than 10 T. per

hectare, so the benefits of lesser amcunts cannot be projected.

Fodder supplv, Thies

More manure means larger numbers of livestock who in turn require
greatcr amnunts of feed. Are there sufficjcnt odder resources? Cnly SODLVA's
Thieés delegation attemptaed to analvze the availability of fedder and compare

it to nceds. Tha energy and protein value of forage in fallowed fields

(127,000 has.) and of the following a;ricultural by-products were tabulated:

millet stalks (2/3 of total stalks), peanut and cowpea vines, and millet.

bran. Domestic

vy produced peanut caxe, wideiv used for cuttle feeding, and

)
-

browse resources were not calculated, hewever.

* SODEVA's firures for manure output correspond with cestimates by FAQ of

manure preducticn por dav of 87 of live weipht, assuming about 70% water.
e FOPEVA Thics deolecavion repercts that CNRA in Bambey has measured tho
dailv manure outpat including licter, of a pair of stabled oxen totalling
OB das as 10 Lan. or only 1,67 of live weipht. The Jiscrepaney needs

o t.

chioe! e,
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Peanut and cowpeu vines provide an almost complete ration of energy
and protoing cowpea vines are more nutritious than peanut vines, The
cowpea vines from one hectare weigh about one merric con and would vir-

Cuslly suilice to futten a steer for four months.

Thesc¢ various by-products were computed to have a total encrgy value
of 144 million forage units and 10,8456 m.t. of diznestible protein in
1961, This wus more than sufficient for the department's domestic livestock
(draft oxen, fattening beef cattle, herses and donksys), whose combined
needs were 97 million ferage units and 3,779 m.t. of digestible protein.
However, the additional needs of the herd cattle, sheep, and zoat populacions
far exceeded the available agricvltural by-products. Total needs are more

than double the supply of agricultural by-products in Thiés (Table ).
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Table Thies, Livestock Nutritional Requirements

and Feed

Supplies, 1981,

106 forage units

Domestic livestock

draft oxen, cattle for
fattening jhorses, and

donkeyc
Grazed livestock

cattle

sheep, goats
Total needs
Available fodder

(millet stalks, millet bran.
peanut and cowpea vines)

Eaergy needs

96.80

Protein needs

Digestible protein

in metric tons

8,799
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Animal Feed Reguirements and Supply, Thivs, 1981

(Source: SCDEVA, Deiegation Thiés. 1581. Integration Elevage-Agriculture)

|
| Requiremants Amount Available from crops
| J . . .residues
No { Enerzy a/ Protein b/ Energy a/ Protein b/
Haad
Domestic Livestook
Mhour
Draft cmen 707 ! 1.4 103 l
Beef cattle 462 ’ 0.36 33
Horses 15,700 | 25.7 2,292
Doakevs 10,600 i 5.7 583 |
! H
Subtotal : 33.16 3,011 | 32.41 2,827
Thias
Draft oxen 1,045 2.1 152
Beef cattle 663 0.51 37
Horses 12,000 19.7 1,752
Donkeys 6,500 3.5 357
Subtotal ' 25.81 2,308 :  36.53 2,350
Tivaouane
T Draft oxen 376 0.76 54
Beef cattle 610 0,47 (43
Horses 16,900 27.7 2,467 %
Donkeys - 16,30C 8.9-. . 896
Subtotal 37.82 3,460 ! 75.10 5,669
Totals' Demescic iivesiock_ 96,80 8,779 ' 144.04 10,846
2. Additional animals
Herd cattle 131,000 119.3 7,074
Sheopy.- goats - 222,800 ! LY RIS 6,900
irand l P . 4
3. Grand Total 297.2 22,752 144,04 10,846




1t is imposnible teo estinmare to what extent other sources of feed
provicde fur thoe computed widitional food needs of Thids' herd cattle.
Thics Nevordnment has abeut 320,000 hos. of wooded of savannah land that
is noo-noricultural, including classified forests, which are generally
brov.cd and uraced, ns well! s periodically expleited for fuelwood or
charcenl. Prosently cutting pas baen enfirely haited) . Transhumance,
or scasonal miprations of herds, 1s practiced but no information was
obtzined wn the zeographilc scope and pattern of herd movements, It would
Scem, Ln any case, cthat the Department's livestock population in 1981
was very close to, if not in excess of available food resources.

The derand in nearby Dakar for beef and mutton insures that in
Thi?s populations of cattle and sheep will probably remain at the limit
of food resources. Also Dakar's consumpticn of fresh fruits and vegetables
will ccatinue to stimulate the steady conversion of.cereal and peanut lands
nearnst Dakar to horticultural crops. These apparent trends and resources
use patterns corprise the dynamic context for viewing soil resources and
related fertility managemoznt in Thids. In considering the prospects for
increasing stabied livestock, (which would be needed to incrcase cffective
manuring of fields), the economic incentive to fatten cattle or sheep fer

the Naar market may be greater than the desire o have draft oxen in place

of the hovse or donkey. Howewer, boch may be needed (i.e. fattening cattl

-
13

as well as draft oxen) to tho extent that _a fodder would have to e produced
This means that part cof the land resourze would have to be devoted to fodder
production. This would reguire intensification of production to achieve
higher yields per unit area, thus pl

cution of chemical fertilizZersand better

—
ree

or manure, to complement the app

crop munstenont tochniques.

H

1t might %o ecconomical, to develop small plots or irrisated forage

age, provided ground water is not too deep

fo]

grasses ar legumes, for makirg si
Sucl forase crops would have te be very hirh yielding in order to compete
with the possibility of irrivated vepetables. In additicn, peanuts and cowp
with hichor vields of vines can be censidered. A "forage' ‘cowpea has bCOﬂ

developed but net, diffued widely, natnly for lack of sufficient seed.

owing in of organic magter, either compost
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Finaily, composting of millet stalks as well as weeds and other vegetative
. trash could be done to supplement manure. Manure pits could be large enough
to contain quantities of willet stalks, which require five or six months of
natveral compesting due to their high initial carbon to nitrogen ratio
(100:1). (Nitrogen in compost is not released as nitrate assimilable by

M 1

pilonts until the CiN rocio 1s reduced to 1:15).,

Further ziee’ysis is not necessary to make the point that the restoration
and maintenance of organic matter in Groundnut Basin soils is inextricably
related to the further integration of livestock into agriculture in the region.
It should also be very clear that agricultural residues are by no means an
urused resource. In fact the increased amounts of residues accompanying

gher production will be necessary to feed the work anlwals that make inte

—

ification pessible, or to restore organic matter to the 1and. Finally, near
Dakar, the commercial drive to intensification will provide a profit morive
for soil fertility maintenance.

The Unique Role of Manure and Its Siunificance for Intensification Stratezies
o ] ()

The use of munure and draft animals in the Groundnut Basin scems to
present an exceprion to the model of agricultural intensification that has
evolved from observaticn zlsewhere in Africa and the develen ping world.

In general that model dJeclarzs that because returns on laber expended in
manuring fields are less than returns on labor in extensive production
systems, the use of manure beceomes generalized only at the point where severe
land constraints develep. The excepticnal case of the Groundnut basin is

explained by the very low cation exchange capacity (C.E.C.) of the light

sandy, dior, soils that predenminate in the GEB. The low C.EVC. is explained
by the very low clay content of 437 or 1ess, and, incr0331ng1y, the diminished
orgenic matter content (13 ar less) resulting from the abandomment of Jong
fallows.[t may be noted that soil organic matter affords & times as much C.E.C.
as an equivalent percentage of alay. Though one or two yecars of grass fallow
may be practiced in places, no important additions of organic matter are
“derived from this practice (Notwithstandiny this fact, grass fallowing is
recommended by SCDEVA.Y Thus manuring is needed to supplement chemical ferti-

lizers, rather than to overcome iand constraints.
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On diov soils, production increases from chemical fertilization are
dependent unon manure {or compost) to stcre fertilizer nutrients in an
exchangestie form. wWwithout the C.E.C. returas on chemical fertilizers will
be low, Theretfore, the neéd to regularly incorporate soil orgénic matcer
levels in Groundrut Basin soils, especially the dior soils, appears to

ive production systems, as long as some

v.

exlst eveu for relatively exten

chemicnl Fevtilizers are uscd. Lastly, in terms of drought risk prevention,

tn

oils wich crganic matter holld moisture better and preduce better vields

N

during drousht ycars than those without.

The use of two-cxen teams for plowing also presents an unusual case
in the Groundnut Basin, in that the diaugui puncs 2o acoded for deeper
plowing than can be achieved by a single ox, horse or donkey, particularly
if post-harvest plewing is to be accomplishted. Deep plowing (20 em) and
.post-harvest plowing both enhance water stcrage in the root zone. Post-harvest
plowing interrupts capillary movement and resulting evaporation of remaining
water from the deeper scil levels (1/2 meter to 1 meter), thereby conserving
a reserve of moisture to the next crop season. It also diminishes wind erosion
by roughening the soil surface, which slcws the wind. Finally, the rough surface
cnhances rainfall percolation, provided it is not tread upon by animals during

the dry scason,

Post harvest plewing, has yet to be accomplished on a practical level in

v

the Groundnut Basin also, the ccmbination of organic matter additions, decp
plowing and post-harvest plowing have not yet-been researched. It is to te

expected that the total benefits of-these combined.practices will exceed the

sum of the individually researched benefits, especially in low rainfall years.

Conclusions

Manuring, alonz with deep plowing, aud post harvest plowing are tech-
niques that enhance the return on fertilizers and limit drought risks. Thoy
are techniques that elsewhere would probably not be adopted until greater
land cénstiiiats detelsp than presently is the case in the Groundnut Basin,
But s0ils conditions in the Groundnut Basin recommend-their use where fallowing
is_gg anﬁqr Q{gcticcd, and especially in the middle and northern, dricer,

porticns,
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The best use of manure will require stabling of avnimals, and the
use of manure pits, and the spreading and imamediate decp-plowing of
marnre into the soii,

The ilzpruved and gpreater use of manure therefore entails the

dopment oF aopickage: stabled livestock, training of draft oxen,

e
L,
producticn and conservation of fodder, use of carts for transportation .of

nanre,

NG
b3 ~

Crop residues and faliow field grazing resources arc approximately
dequiate, or slightly more than adequate, for the present pepulation

cf livestock kopt year around in villages. But the total livestock
population including herd animals far exceeds the fodder supply provided
by crop residues and fallow. Fodder resources must be developed in a way

that does not compete with food or cash crop cultivation.
Maagure resources arc not used well and are net sufficient in quantity
to be applied to cereals lands at the 10 m.t. per hectare rate recommended

I

by CNRA and SODEVA. Stabled livestock could supply 15% of the manure needed.

Free ranging herd livestock are more numerous and produce more manure, a =

portion of which is deposited in cereal fields, but the maaure dries out and

nitrogen loss by vaporization decreases its value.

The effects of less than 10 m.t. per hectare of manure have not yet
boen determined, nor has the combination of manuring, deep plowing and post

harvest plowing been researched.- -



D. Development Contents for Land Regenceration & Conscrvation

In the broaacst sense, the context for land regeneration and conser-—
vation in the Croundnut Busin is one of agricultural intensification and,
where posaible, diversification of agriculture. With few exceptions, land
recvovration and intensificacion of production entail some of the same
land manoyement tochniques. Thus in torms of land manzgement, land regene-
ration (or coascrvation® and agricul:tural intemsification are SYnonvmous ,
and certainly not mutuallv 2xclusive. In fact, agricultural intensification
cannot be achicved and sustained without the application of land management
téchniqucs asscciated with land regeneraticn and comservation in the Groundnut
Basin, nawely,

manuring

composting

lining

crop rotation

deep plowing and post harvest plowing

contour plewing, bunds or diquettes

windbreaks

All require energy and rescurces, and therefore incentives. At least
three zpecific contexts for these practices can e ideatified: (1) desire
for food security, (Z) desire for profit (cash income), {3) desire to
comserve or regencrate the land. Each context would entail a slightly

different development approach,

(1) Food sccurity
Y

Fertility maintenance through manuring on toll keur lands surrounding
villn;vs devoted to millet for food neaeds has made these among the richest
soils, and exemplifies the feod security motive for conservation and inten-

-sification. This traditional practice can be supplemented by other techalques

(sce above), but it must be remembered the costs if any would have to be

covered by rsurplus generated either on the tell keur ficlds or on othar ficld..




(2) Profit

Cash inceme from crops in the Groundunut Basin is generated in the

outficlds, buvand the tell keur lands, wherce millet and peanuts are

planted iu rotution. Cewpeas may also be planted as a catch crop on

millet Ticids, Outlields are the lands that are slowly degrading, according

f

to farmers' occounts of yicld decreases, as a consequence of the elimination

of long failows. Herce agricultural intensification/land regeneration could
be motivated by the desire ror more profit {ia which cases practices will
have to be proven profitable). Practices such as manuring are not new and
are of obvious beneiit. Other practices which will boost preduction in
rainfed sgriculture ave not so obvious: deep plowing, plowing in of organic

r
matter, contour plowing and perhaps windbreaks.

Outfields comprise at least 707 of the cultivated land in the Groundnut

Basin, so their better management and coaservation 13 proportionately
important.
The introduction and sustained application of land regeneration and

conservation techniques in outfields will probably be more difficult to

accemplish than in the case of the tcll keur millet preducing lands, or the

“r

most seriously degraded lands which merit a single purpose regencration
effort. This is bacause the neaded regeneration/intensification techniques

in cutfields must be profitable, which makes them dependent upen the smooth

-

functioning of public and private sector agricultural support as well as

the internutional peanut market. Moreover, the profitability of many teciniques
has not been demonstrated, excoept at experiment stations, whose soils arc
gencrally wmore fertile than those i VilldgesT Yet assuming That supplies of
inputs and the marketing of harvests can be zachieved, innnvaticns'@n inten-
sification/regeneration should be quickly accepted and adopted as part of the

apricultural techniques.

. ~

A spucial case is posed in Thies by lands near to Dakar being convert.d
to horticuitural production with the aid of dry season irrigaticn and inten-
sive manuring. The profit incentive generated by Dakar markets for fruits
and vepetables ensures an excellent context for the intreduction of iﬁprcvcd

methods of soil management and conservation.
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Soil Conservation, 1982

Extension and supervision |
Manure spreading (has.) T 63,334 31,903 12,320 7,075 12,035

Manure, plowing in 10,596 2,196 8,s00%
Residues, plewing in 3,286 . 3,286

* The report "Integration Elevage-Agriculrure Delepation de Thiés notes on
p. 31, however, that in Thiés,.. "l'enfouissement... n'est pas pratique".

Also that there are insufficient charrettes to get the manure to fields.
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