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De ar i _t,i uiij Q 

Thepbrpose oft i s ela ivood a G D:
 

:is5sionw i th an overal a mee tKat tas beenent of .the prog ress 

made_ L the6 pas't si yas 1 tenaooon an
im 1 e offer 

onatosh sti1c~~~~~~~~~ db n Sfnal 1ear 

ofID' ding to he prooject~ 

dert i hs large task th ee a1l'ation tea m'made -SEeaIa 
site yisits t he f ield,, to i spect poject-deos tra to an 

at tviies and. t o, jnterv iew . .ar e~ pa IiipNs 
discussions, wiere-hed 'with.a host pfroject s aff a d GT ,
of fi ci'alst (see anne. fos' l ) asd,:a '1-rejva", oqumn at iom ,astread~ and dgeted in, an at e ptt lea ras fm( a t
proiectits achile emenits anT)d impact ssgiorct ;a 

ajo-to rsah and 'rit'igg as,,ac omp~i e=d 1 e shor-t'two 
week, that~ was allottL-d to thi~s e eri's 

The. meth odology eployed by the--te @-w'as 'SimpleI e u ed t e 
Scope of Work (OnexIII as a, guideand -respo de to-,( 1 'of"te
questions included ,in i t. Data .was,9ah d;-bs'd'

obs~'a~ 'es atere ase o heK sites ps~~line

obseya i eriod and avaiYabIe" o~r ctios ,perona Dj

ma t i a 1s5 'The shor time~p o did ,o t al1low -eX~ 6is1 e dat
cole 'ion, however, so tat-some best ion5 sca 
economit. and soc 1~ ij~pac tt', cou Id npot be answee ijn -great 
deta i I Nevertheles we feltat te, informa tion contaiedin, 
this document is' accufrat ad on tai ns -a, rea'li'stic -sense:of- he. 
State: $f",prog-ess toiate. 

.erbroad 

The~Ranelnd beyelopme Pro etwas 'designed' respon to * -

~to1deraded raeaed t th siari d , tCo ar d --e iono . th: 

f a 
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8. That the project hire a local sociologist with strong 

experience in community organization who will train staff in 
communication techniques; design and implement a program of 
organization/development of the local community management 
committees; and conduct appropriate research in advance of future
 
project interventions. This should be done through the project's
 

TA budget (pg. 28).
 

9. That OEP staff coordinate with the CTDA sociological unit and
 
make field trips to potable water sites to observe community
 
resource management in action (pg. 28).
 

10. That The project staff organize a quarterly seminar series to
 
include all of the organizations involved in rangeland
 
development. This would facilitate information exchange, research
 
sharing, and new ideas on development (pg. 32).
 

11. That alltbre parties OEP, OSU, and USAID meet logel ]r
 
regularly twi ._a_monib to implement activities in the remaining
 
12 months of the AID-supported part of the project (pg. 32).
 

12. That OEF immediatly furnish USAID with the collective land 
docupertat 2 on to satisfy the pTesent on-going CP (pg. 32). 

13. That OFP re~pair danaged project equipment that is salvageable 
and preparE adpquate shelter facilities for storing old and new 
equ.pme,-t. Strong consideration should be given to ensuring spare 
parts a.'ailabiity for all new equipment to be purchased in the 
futur'e (pg. 33 . 
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the project and its objectives. Even so, there seems to be a high
 
degree of skepticism among some farmers regarding the true nature
 
of the project and the contributions it is making to their
 
welfare. Lines of communication within the project remain a
 
problem. A serious effort should be made during the remainder of
 
the project to improve and strengthen communications. This may be
 
accomplished in part by technicians spending more time with the
 
farmers discussing the project, its technical aspects and its
 
objectives. The technicians need to listen carefully to the
 
farmer during these discussions to determine his needs, desires
 
and ideas and to feed these ideas back into the project planning
 
and implementation. The farmer committees should be more strongly
 
encouraged to organize themselves to manage their own rangeland
 
resources, and project technicians need to use them more for
 
guaging the appropriateness of project interventions. Meetings
 
should be held in all project areas where farmers can meet with
 
technicians, OEP and other project related people to learn about
 
the project, its technical activities and social and economic
 
implication. Technicians should prepare pertinant but simple
 
bulletins explaining all aspects of the project, technical,
 
social, and economic and distribute them to local project staff
 
and literate farmers. In the final analyses there must be more
 
time spent with the farmer providing him with information but more
 
importantly getting his ideas and view points.
 

Major constraints of production and management of Central Tunisian
 
rangelands have beer addressed by the project. Project
 
intervention should continue with adaptations as necessary to
 
accommodate the harsh and variable environment.
 

(from Workplans, September 1987 to May 1988)
 

No. of Hectares Hectares Hectares Hectares No. of NC). of 
Benefi- Sites Reseeded Rested Forage Annual Water 
ciarie= Reserves Forage Basins 

198P 14F2 2 773. 207 6 63.7 
1983 6 177.0 49S 62 371.0 2 
]98I 661 1,4 1387.0 698 77 806.0 6 
]98F S 37 2 09.S - 786.8 831 7 
1986 161F 30 1661.5 111 2002 495.S 0 
1987 I .. IQS ... ...a EIEZ.2 2.-LZ _ _ 

Total S-36 1.30 9940.5 1511 5061 2600.7 16 
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2. What is the potential for future rangeland resseding in Central
 
Tunisia based on the results thus far?
 

Rangeland reseeding should continue 
to be a part of the rangeland
 
improvement and management program for Central Tunisia. 
However,
 
climatic conditions and fluctuations in annual precipitation will
 
have a strong influence on the degree of success or failure in any 
given year. Close attention will have to be given to species
 
selectiun, site characteristics, land preparation, seeding
 
techniques and management of established seeded species. For
 
example there are local species, such as DatciYA, adapted to sites
 
in this area which should be developed. Various MedjCasg cultivars
 
have different site adaptations, cactus is more adapted to sandy
 
soils while tri2lix has a higher tolerance for salty soil than some 
other species.
 

Based upon progress to date it is expected that the Plant Materials
 
and Seed Production interventions of the project will continue to
 
successfully select adapted forage plants and produce adequate seed
 
for planting. Even so, it will be necessary to match forage plant
 
growth potentials and limita-
 tions to sites where they are to be
 
seeded. For example, Douglas E. Johrson in his End of Tour Report
 
recommends that Jemalong medic be planted only in areas receiving in 
excess of 300 mm of annual precipitation. He also points out that
 
other medic cultivars may be adapted to areas receiving only 200-250 
mm of annual precipitation.
 

It appears that the potential for future rangeland reseeding is
 
high. There will always be a degree of risk in range seedings
 
associated with the harsh environmental factors in which the seeding 
is bein_ dce. However? with close attention given to species 
se ctinr, V .te proper techniques and managementseection, planting 
of estabiisted stands, rangeland reseeding should continue to be an 
effectvo- means. of increasing forage production and alleviating 
problems of large year to year fluctuations in forage production. 

Respedng nf deteriorated rangelands and establishment of permanent 
vegetation cver on - Ifarad are also important aspects of 
the projecr. However, it appears that in some cases; in order to 
increase chavceT for success, better lands are being selected for
 
reseedinrg . W4HiiF this is underptandable, it ma ccrtribute little 
to the ]Or, .- ter, ,hbc-: tave- of the projec.t as the farmer may plou, 
out preioalv-seeded pasture speci.es on his better land to plant 
wheat:. On, thr'ugh revolui ion of the constraints on the more 
marginr a] aV::- ce Tad_. r angelands wil 1 the project be able to 
e.tab sia " r- permanent and productive vegetative cover 
consistent u t4' the orin al objectives of the project. 

F. What I. the re].at]y ec ornoic efficiercy of rangeland actions 
such 	 as- r es-i ng, r i ppi ng, pl anti ng forage reserves, resting and 
ranaig 1 r av a lands.? 
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Doug Johnson, in his end of term report, presented economic analyses
 
on all of the practices mentioned here except for resting and
 
managing rangelands. Table 2. summarizes these analyses by showing
 
the initial investment, expected annual cash flows, and the internal
 
rate of return. In the limited amount of time available to this
 
review, it was not possible to do a thorough economic analysis on
 
each of these interventions. Some reasons why it would not
 
necessarily be valid to do so become apparent when the assumptions
 
behind Johnson's calculations are examined. Notice that there are
 
thr'ee sets of figures for reseeding, five for cactus, and two for
 
acacia plantation. These different sets of figures reflect
 
different assumptions about the conditions on the site and the
 
characteristics of the farm operator.
 

Some of the variables that are likely to be quite different from one
 
site to another include labor availability, soil type and
 
suitability, and local rainfall amounts. In addition, the ultimate
 
value of all these rangeland improvements to the farmer is the
 
additional forage that it produces. In other words the value
 
actually accrues through the increased production of sheep, and
 
since individual farmers' needs for forage varies, the value of a
 
similar rargeland improvement could also vary from one individual 
to
 
another.
 

The main point to be made here is that the relative economic value
 
of these practices needs to be compared for each farmer's
 
situation. The best approach would be to use spreadsheets,
 
including, but not limited to, the internal rate of return
 
calculator developed by Johnson, on a case by case basis to 
determine the "best" practice. This would necessitate having 
e~tenr:on staff available, who are trained in farm management or 
economics, urc, could assist farmers in analyzing the economic impact 
of enterprise or production practice selectiorn. This is probably an 
unrealistic coal paver the large number of farmers that could 
potentiall, require such assistance.
 

P next West alternative might be the hiring of a short-term
 
consultant wno could at least do an in-depth analysis for each 
intervertiort for a representative or typical farmer in each of the 
several da".revt ecological area- covered by the project. It would 
be rece s - t:, cord.t: 1: a sepa-rate analysis for varying tenure 
situatr-s E uael , such ac. private farmers, members of collectives 
and manag.r- of state farms. It is estimated that such an approach 
r,at bp ,z, e:.ei -'-- th .:cur.e o1f on or tun m nrths b/ a 

1 O i mlii and mnag?.TrertccM i ., fti I L0 i:7Ith rT-C Tianagemer farm 
decis on mew in C.ccls. 

Ar ctper po-rt re,.i t: be made about comparin these rather diverse 
k ids of rg gel' i maagemenrIt pract ices. Where -E the purpose of 
reseeding, 7;p p ing ard r .sting£ of range)ands is mainly to enhance 
the annual, year- to-yeari, product ivit,,y of the rarge, that of the 
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forage reserves is to provide a reservoir 	of emergency feedstuffs to
 
be used in drought periods. As such they 	would not necessarily need
 
to show as high an average annual return to 	be a useful component of
 
a farm portfolio. A relatively low annual 	return, when measured
 
over many years, might be an acceptable price that a farmer would
 
pay to be insured against catastrophic loss 	in a drought year. 
Without the forage reserve he might have to sell off his entire
 
flock, whereas with the reserve he would usually be able to at least
 
keep most of the breeding herd.
 

I~le_2 - umn~fEooinl 	 _nSnea Itnnin 

Initial Exp.Ann. Cash
 
Investment Flows IRR
 

($TD/Ha) ($TD/Ha) (M%)
 
Reseeding (Mdia)
 
1. Separate Disc & Drill so 	 12.75XS yrs 8.7
 

2. Combined Disc: & Drill 45 	 12.75XS yrs 12.9
 

3. Separate Disc & Drill so 	 12.7sX4 yrs .8 

4-year production
 

Ripping Rangelands 9S 	 12XIO yrs 4.S
 

Forage Reserves
 

A.I. 	 Cactus 121.S -3SX4 yrs I/ 
21X1S yrs 2.4 

2. 	Cactus 121.S -6SX4 yrs
 
51115 yrs 7.9
 

3. Cactus 121.S 	 -95X4 yrs
 

8iXiS yrs 10.3
 

4. Cactus 	 121.S -12SX4 yrs
 
111,IS yrs 11.8 

5. Cactus 	 121.5 -15H)-.4, yrs 

141XIS yrs 12.8
 

P.I. 	 Acacia 695.1 OX4 yr's 
1OBXiS yrs 7.7 

2. 	 Acacia 69S.1 Oxq yrs
 
67015 yrs 3.7
 

I/ Negative cash flows for the first 4 years then positive flows 
for the foilow]ng 15 years after' harvesting 	begitns. 
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a~eda~ t~ ~ ~ ~ ~~C p1~ tnaseealieppebtthietl _J h 

been-les scCessful a d r os roelvstc M a t
 
wi-lalo tliaio offoage rg rbwi~ng' beweE~ t e rows o
la~t s, cts t orage resers thS'T t Bcc iin e 

contribut ig .toproduictio 'l'1 ormal ,:year-s- witbout damaging . he 
fora'ge. reserve effect 'oftepatns 
In -theor the wate pc, ts s u d also t ib t toc-c, r d c n
 

effects "of t luctua t iO' 'in_ anual 'Prei itatona dgW~ateT7ca~ bel"-' u zffec-tive iy li ested6as a t",ool 
li Stri u tion' a11o 1 4,morleffc1,VE Utiiai1 11a1T-'t:T-ageso[ oh
rngela ci However basedr on f~ield ts tcsd h 
e 1Vat, o t 'the e ec water,' basins ,:,appeared ,to eb iitd 
Th i s! wa'sue'noDt' o .of t e 19e lck eed tt dsg ,"' 

anance, 1locat ionj _-aod cos o f at basi ,0ob d 
ese actors vn-vd cls t fi4,a t esho be at, b s i'f_ 


developme t.o wate points is p1anned.11 
 ?1 

6How effect~iye; is, the 'ran'ge ,anagemen u n it 1n,,eeplarin t 
* ratioale for prer range anag et the," areso--cf Cea 
T nisia and: enli~sk4 g; the1i cooperation' 

Ithe projec ir tobe suc essfu6ly ,the age Manageeet_ u 1 US:
identify proble s, de ep a lesolu t-ions cs t 
effectiveness an te ex end;, ei nrra aic to, tre: -a e 
~rne maagent: unit as~ csL l y i-dent'fied a im 1 eT 
r~~-d mirovemet-and a ag e es thcnren 0it 

i or~~to e a ua ea di ot en9, th iop CLdave o rtunity to peronal l,,obsere e p sta ,ag ein 
I~aati'on or teacnga cc 

SE nj 
Cte -er~ ions7,oftef fectivss.is based'on geera Ioberaios ia'd n~ L e t 

.stf an beneiciaries. N e te e ess ,,-e fe t amuc
edua i work remains L.be 'done. Fa1e0
 
were gnerally ap> it e.,an ia ea It .rog a a 0

..exen with te concetrate sobe tdh ? ae a
e ape

bealac ofr -nesandingor acce ptance , t h6ra ione 1 h'
 

the Cpro ec t onep 'of poel age maagen --.some Cases,
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quick and efficient way to get up-to-date information on plant
 
materials research being successfully conducted in neighboring
 
projects and countries. 

2. Is the plant material strategy technologically feasible and
 
based on sound scientific principles?
 

An overall view of what the project has accomplished and what its
 
present strategy is leads us to answer yes to this question.
 
However, there does need to be a more rigorous scientific approach
 
to the plant materials research with much more attention to data
 
collection and analysis and the development of a more thorough
 
development strategy. For example, technicians are not fully
 
knowledgeable about production data, nutritional quality, or
 
potential uses of some of some of the fodder shrubs they are
 
introducing. This type of "homework" must be done if plant
 
material development is to take the most efficient and productive
 
course.
 

Beyond this we would suggest the technical staff explore the
 
technology of direct seeding of palatable, native fodder shrubs,
 
such as Eenir20a_1eavi2at and HeliantmumOs22. It is much less
 
costly than the nursery development, transplanting and irrigation
 
that is presently done and has been proven technically-feasible in
 
semi-arid areas similar to Tunisia. Short visits to Syria and
 
Libya where this technology has been applied could be very useful
 
in expanding the technical horizons of the staff and in further
 
refining the project's plant materials development strategy.
 

3. Are project goals for the plant materials unit reasonable? Do 
Tunisan counterparts and staff have sufficient expertise to ensure 
a conitinuatior of the program after the project (AID-supported 
portion) has ended ? 

The general goal of the plant materials program is to increase 
forage output in the project area. Beyond this there does not 
seem to be more specific interim objectives leading to achievement 
of this longer-term, overall goal. It's important to establish 
this specificity so that activities car be more efficiently 
tailored tcward achie,.,emert of defined targets and progress can be 
adeua t ] y TTi'a5Ued. 

On the qLei-:.t o cf te,:hnrca,] eypert ise, it appears that the 
project staff have the technic:al capac:ity to continue the plant 
mater ial act vitieE afLey the AID support has been conpleted.
This capac it, ii l be, sigyr ifican tly increased after the ,-cturn, of 
trainee. puesently Etudying in the LI.S. is completed so that the 
program shculd be able to be competently implemented on a 
long-ter'm Las . 
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E. Seroduion 

I. Can this program be expected to provide adequate quantities of
 
adapted seed at a reasonable cost of production?
 

Yes, locally-produced seeds are significantly cheaper than
 
imported varieties, especially considering the importance of
 
foreign exchange. Imported seed costs are enormous and any
 
program which can offset these will make significant contributions
 
to the economy. It should be noted that local seed costs are
 
still relatively high for some species and that only through
 
economies of scale in production and more efficient cleaning will
 
costs start to drop.
 

We would like to comment on the selection of patorl seed types
 
for the production program. We feel more emphasis should be given 
to the collection of more native species from the different
 
ecological sectors of the country. The project should engage in 
small-scale collection and multiplication of foundation seeds.
 
Species such as, AOrtemisia-berbalb~, Sti2laIa e, Stied

2ar iflora, A rlbmuifmueiialaiaaLolium 
risiduml,E Fbiobilonfruticosum and Viiae22 
should be sought out. They are very adaptable to arid lands and 
could enhance the effectiveness of the reseeding program.
 

As a longer term measure the project might want to consider 
establishing field centers in the three broad ecological areas of 
the country where it can collaborate with local organizations 
doing pastoral seed selection research. These centers might be 
located in the north linked to the Sedinane Project and Tabarka
 
Fa=_tora] ism Sc:hocol ; in the central part with the Forestry 
Deartment and the different "Offices de Developperent", and in 
the south with the IRA, the Forestry Department and the ODS. 

2. Does the program effectively integrate with GOT projects to 
promote attairinent of GOT goals for seed production? 

Overall GOT goals in seed production are to lessen the foreign 
exchange costs, provide adapted seeds to farmers in the quantities 
demanded; and to expedite the shipment of seeds to the farm on a 
timply bacic:. The Pt-ateqy of the project if full>' supported and 
i ,rl emT.n ted pr :pe-n] y ov .,- the long term, will provide support to 
al of these oje 3Ert i.ve.. However, to hasten this process, the 
pr-ojci..t .hiou Id fur ther enforce its coordination and ilnkage with 
cthor Pnti-iteR rv,:] ve, 31 plaint materials devel1opment, such as 
the Pi o i:iF: s.d the IFA. Itr I jikagE to GRAPOUFAST has strongFp 
po:c -ni a for sign,ficant t pa;'backs arid this assoc:iation needs to 
hu suppor ted on a long--term basis. 
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Some discussion is necessary at this point on the project's
 
relationship with GRAPOUFAST. We feel from our knowledge of the
 
institution that GRAPOUFAST can make a significant contribution to
 
the project's objectives in seed multiplication and preparation.
 
This working relationship needs to be encouraged. There is the
 
question of the project providing seed cleaning equipment for
 
GRAPOUFAST which we have examined in limited detail. There does
 
appear to be a need to improve the efficiency of present
 
seed-cleaning operations which is being done with very old
 
equipment. The project provision of three machines, as proposed
 
by the OSU Seed Production Advisor, bears merit. If the project
 
intends to give strong support to the seed production program, as
 
we think it should, then the purchase of this equipment would
 
provide benefits to the project of a long-term nature.
 

There is some discussion of whether GRAPOUFAST will soon be
 
privatised thus making the project's equipment donation to a
 
private organization questionable. Our discussions with the
 
GRAPOUFAST Director do not lead us to believe that this will
 
happen anytime in the near future. Nevertheless, this is an issue
 
beyond the scope of the team that must be decided upon between
 
USAID and QEF.
 

Finally, if ewuipmen[ is purchased then accute attention must be
 
paid to its compatibility with existing and future GRAPOUFAST seed
 
cleaning equipment, access to spare parts, and maintenance
 
service. With the information we have gathered we do not feel
 
that there are U.S. firms that can provide the required equipment
 
while fulfilling these other criteria.
 

Bemmndation: That the project follow through with the purchase 
of the three seed-cleaning machines for GRAPOUFAST (estimated cost 
$75,000), ant if further resenrch leads to the conclusion that no 
U.S. manufacturer can provide equipmert satifying compatibility, 
spare parts ard maintenance criteria, then a source/origin waiver. 
should be issued to purchase non-US. 

3. Have Tunisian personnel been trained in appropriate seed 
productior techniques and do they have the skill level necessary 
to continue ve project after AID assistance has ended? 

At presort t-e t:echr ical capab lities in seed production 
techniquen appear adequate, however, there should be some further 
oriertation, to the cli actic/environTnental requirements of various 
seed species. Once the p'ocram is espanded and the project is 
ptoducirg seed abvp its present mrinlllum levels! at least tuo 
tI-chniciars .hould rec eive traini rig in storing techniques, 
17yrventing methods, and new propcgation technology. Beyond this, 
project personnel should be able to carry on the programt at a 
competent ] vel after the AID support portion has ended. 
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II. What is the projected economic impact of the project?
 

The logical approach taken in the original Project Paper's
 
Economic Analysis strikes us as being basically sound, but the
 
conclusions the author reached seem wildly overoptimistic. The
 
assumptions made regarding improvements in management of the sheep
 
flock have not been nearly approached. Unfortunately we have to
 
base this conclusion on gut feel as there was not sufficient time
 
within this short evaluation period to collect any real data on
 
lambing rates, percentages of lambs sold versus retained for
 
breeding, selling weights or market premiums for larger or higher
 
quality lambs. The analyst assumed that by the fifth year of the
 
project, lamLing rates would increase from 40 to 9S%, that the
 
number of head would decrease by 60% and and that the selling 
weight would increase from 19 to 29 kg. Our experience would
 
suggest that the lambing rate may have increased to 60 or 70% and
 
that numbers would not decrease because that was socially 
untenable. We had no information on selling weight increases.
 
Unfortunately, these revised performance figures, or lack of data 
on them, casts serious doubt upon the subsequent internal rate of
 
return calculations. Another serious shortcoming in the analysis
 
is that no allowance was made for reductions in performance during 
drought years, which past experience indicates occur with
 
approximately 33% probability. 

We did not have time to verify the assumptions made about numbers
 
of sites or numbers of participants per site. Even if they 
are
 
reasonably accurate however, we think the analysis is overly

optimistic about the degree to which gains will be maintained 
after the end of AID involvement. There is an implicit assumption
 
that farmers will continue to buy concentrates in the same amounts
 
after the participation subsidies are withdrawn. Our 
conversations with tre farmers at El Briket seem to refute this. 

These criticisms notwithstanding, the methodology employed seems 
satisfactory. 
 In order to apply it however, it will be necessary 
to expend considerably more effort in surveying farmers to 
ascertain their performance in sheep production, and to more 
carefully assess both historic and anticipated future levels of 
project cooparation. This is simply beyond the time frame that we 
have ea'lat,]e to evaluate thin£ project. I would recommend that 
it a ,itan1 ec no amc analysci.. of impact is needed, then a 4 week 
TDY of an e-erienrced agricultural ec:onomist will. probably be 
requiredi to dio a wcrthwhiIe job. 

111. What a t:he? iTpact .f projec t activi tiE on local farming 
Sy em1' 

This projiect has ant:uoduced several production practices that are 
new to Central Tur, sia--Coptions that local farmers have never 
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considered before. They nowm have a much larger number of
 
technically feasible alternatives. This is a mixed blessing for a
 
farmer with limited analytical skills. They are probably quite
 
adept at considering and deciding among the traditional options
 
but they do not have enough information to evaluate the new
 
practices on an equal basis. In addition to weighing the
 
potential physical consequences of adopting new practices, they 
should also be aware of the economic consequences.
 

As the project's practices become more widely adopted, there will
 
be larger supplies of several existing forages (e.g. cactus pads, 
acacia leaves) but there are also new ones that were never
 
available before (ammoniated straw). Some of these forages will
 
eventually findtheir way into either the cash commodity market or
 
there will be opportunities to lease grazing rights on other
 
owners' lands. This situation lends support to the earlier 
recommendation for developing economics and sociology capabilities
 
on the RMU staff, or for working more closely with extension staff
 
from other agencies that may be better prepared to address such 
issues.
 

IV. What are the social ramifications of this project?
 

In such e short time period as this evaluation it is not possible 
to do an in-depth social analysis of this project. We could only 
do surface observations of various situations existing on 
collective and private lands, and then through interviews with
 
staff and participant farmers try to ascertain whether in fact the 
project had some impact on the social fabric of the community. 

The project has now been on-going for six years and has intervened 
in range/farmland in sever gouvernorats. Its land development and 
animal health programs have been introduced and tested with 
several thousand participants. While the extent of this program
 
of intervention might appear to be significant, real social impact
 
appears limited. With the few private farmers whom we observed
 
and interviewed, there seemed to be a general acceptance of the
 
program and its message. When asked if they would continue to
 
apply land development and animal health techniques after project
 
assistance ended, most answered affirmatively. Whether in fact 
the-.uld. rcetains to be seer. We did tot have the cppcrturi ty 
to ta I-v uit, part icipants lwho have continued to apply improved 
agricultural techniques after leaving the project. We were not 
able tc_, fini, data duTi, n our" liTTited evaluation that would 
indicate gnr ficant changes in income levels as a result of the 
proec t - iTt-r'vert ionis. Nev'y'orthp les, for m: t pr ivate farmers, 
our very 2 is that projeic.t activities form a]l, iite: imFpresion 
small part of the ir ecOcrMic activities. Thus it'F difficult to 
imagine that thee , has been imore than ma rgina1 soci al change in 
their lives. 
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On the collective lands there is a different story to tell. We
 
were only able to visit two (El Brikate and Kasserine Sud) of the
 
several collective lanJ zreas, but our interviews with several
 
farmers in both areas indicate major disatisfaction with the
 
program as it is presently structured. The problems are complex

but center on the restrictions to grazing. Significant progress

has beer made by the project in revegetating these degraded lands
 
and farmers seemed genuinely aware of the project's positive
 
impEct. But now it is perceived that after several years,

paricipants should be able to 
reap what they have produced.
 
Unfortunately, both areas are passing into a transition phase

where OEP's land development job is winding down and
 
responsibility for management of the community resources 
is
 
passing on to the Forestry Service. Administratively, Forestry
 
has not yet formally accepted this responsibility so neither
 
organization 
is actively managing the land, except for preventing

grazing until the outstanding administrative arrangements are
 
settled. 
 (See further discussion of this administrative issue in
 
section VII). The net result is that farmers, in this very
 
serious drought year, cannot graze their animals, and at the same
 
time have no access to the project's subsidized concentrate

activity which is terminated. There are no alternatives for them
 
except to sell all of their sheep. In summary, the project's

impact on these collective land inhabitants is socially untenable
 
and is causing major economic disruption in their lives.
 

F-rom the organizational standpoint the project has also had little
 
irmpact on the farmers. It was originally proposed that local
 
committees would be organized and strengthened so that they would
 
have the capacity to manage their own communal range resources.
 
Unfortunately, this development was not aggressively supported and 
local organiations existed only on paper. If this development
had taken place then the present situation would have been 
mTtigat.d bec:ause OEP would probably have allowed self-management 
of the grazing lands. 

We now come to the present situation where the project risks 
losinq all of the "good ui ll" that it has generated in the past by
its suc,:e.ful reseeding/planting activities. Farmer households 
are exper ericing hardship that is unrecessavy. 

HQCrQML[d !iorpi
That 0EP take immediate steps to alleviate the
situation existing in the col]ective lands by opening up and
managirg the grazing of fora e, and if deficits exist then 

In its- subEdireder ndtc:_,,c, concentrate program to help farmers 
th rcuCpL: ttV, i f ficu]lt year. 

IntervM t 3OV i, ccollective lands is a coniplei undertaking. It 
req u 1 E> a: Cf-PT'ehnE5r I yPse uriderst and irig of the cOunmui t: and i ts 
socia] mu,yet.. P ooect staff simp]y do not have this type.- o r 
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training and background that can enable them to successfully
 
undertake this long-term task. Ultimately, the goal should be to
 
prepare the community to manage its own resources in 
an
 
environmentally and economically-sustainable manner. But unless
 
staff are intellectually equipped to develop local capacity, then
 
interventions will be short-lived. We have queried staff and
 
others for recommendations on how to 
resolve problems encountered
 
in developing collective lands. The responses have pointed out a
 
critical need for the services of a sociologist to augment the
 
capabilities of the project staff. 
We would enthusiastically
 
support this idea. A trained sociologist could provide

technicians with a new perspective in interacting with 
local
 
communities, while providing valuable guidance in 
how to
 
effectively implement technical interventions. At the same time,
 
this individual can start the process of developing local
 
community management capabilities so that farmers can have a say
 
in utilizing their own resources.
 

Recommendation! 
That the project hire a local sociologist with
 
strong experience in community organization who will train staff
 
in communication techniques; design and implement 
a program of
 
organization/development of the 
local community management
 
committees; and conduct appropriate research in advance of future
 
project interventions. This should be done during the next 12
 
months through the project's TA budget.
 

On a longer-term basis we would strongly encourage the project to 
retain this sociologist as a permanent member of the staff. 
 The
 
sociological unit of the CTDA in Kasserine has been very
 
successful in developing 
local community organizations under the
 
AID-assisted Potable Water 
Project. Their eyperienro could
 
provide staff with important informatior on successful social
 
irterventions and development approaches.
 

E iLUmadatIL: That OEP staff coordinate with- the CTDA
 
socicological unit and make field trips to potable water sites to
 
observe community resource management in actor. 

A mnore detai led social impact discussion in french is found ir, 

ThE fa rTIc:r rn s t be fullv invl']e',d in the plar r du, .,ior mak'ing 
pr'oc:eEn arnd IT ] eme tat ]or of the FF03'jest.. ThE u] t imate SUe . 
o1- t L pr'oroct in: de:pendrnt up ' h imT. He . tirn onert IC Tnr t 
canr Cout thn artivatieE uponr i,]c h in.rea ed roic r V-Tanm alnidfL o 
and live.s tck: V are d'.pendem t. Without th farmeg ' . fuI]] 
.i r vo] ve'Th&T t I intrvent ,T . 1r ciLEC T1W proj . it ma y V- tad t , pep.l" e 
mayT b.' r fVoi, n (IS omnlrtd t 3 05 tPpur.haP ses, b u tqe ma, in ob e: t reu t 

of inc r'- pr-odtuc:: v t y of t l and and t I ecotnomi c welI fare ofsirg i 
the far r ui l l not have'ben ralio) . 
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so late in the game to assume a community-oriented management
 
role, especially given its resource-oriented philosophy. Any
 
future intervention contemplated for the future must be "joint
 
ventures" with all parties involved equally from the start. This
 
does not guarantee success, but it is a necessary condition given
 
the present administrative arrangement between OEP and Forestry.
 

For the longer term we would urge OEP to rethink this
 
administrative arrangement with the Forestry Service. Farmers
 
that we interviewed were extremely critical of this organization.
 
Farmers felt that Forestry involvement meant loss of ownership to
 
the land. In fact, this is what has indirectly happened in El
 
Brikate and Kasserine Sud. Before the project intervention,
 
farmers were free to graze the collective lands at will. Now they
 
are effectively restricted tium using land that once was theirs.
 

Given this administrative system was a particular development of
 
the project and the fact there are many collective lands not
 
managed by the Forestry Service, we feel the OEP should do away
 
with this arrangement and work directly with the collective land
 
farmers on a long-term basis. OEP's rangeland development
 
strategy is "people-oriented" and if the project can upgrade its
 
community de.elopment capacity, the project should achieve more
 
success in the future.
 

B. LinaGes
 

Much has already been said about the importance of linkages with
 
other organizations in information exchange. One way to promote
 
this is to cr-garize "seminars on rangeland development" to discuss
 
ideas, preseCt research and implementation results, and basically
 
share iTnforrTat ion. There is much to learn on the subject and an 
informal set, Tno car I ead to cIommuni cat ion that might iot be 
effected In form al meetings.-: 

One idea thzt caTYe out of our interviews with those doing 
rangeland wcrk was th1e need for a coordiT-ated rat aor,al strategy on 
rangeland de'omert ir Tunisia. Presently, there are various 
onarizat ions, each uith their particular ager,dE, and no one 
r-eallv c:Co ,at i r: e fo r t . rati or a r-a nge dve I opmen t 
st rate. ha-: the tT, j&oh2 * houicdefrane cc(, ' ct.,c ,E-,rd It w,shed 
t , aCi ' t fle'1." (i Pr .1 CI t i 'acu, 1 t r I TI U,1 ch a 1 I1 . 
orgar,]i at].or, could t-i,.oer trate th. r Pffor t:,, . It wcul 1d be a muchI 
TiCr.,T"E-' ard ,.c aFrr1car th n whPt i prTs Cesent] yE.f f IC 1E pTrilu: t 
bC- I r, atI' tP T d Jr, tih 1 r gr'd the° semi nar idea pTe VioU ]y 

w11 .i] (1 an T C In UC'wTIntI) oi : ih , a-I v fry raIie a d spec ia l i-ts to 
- aE'el]opJTg UnderStait ill(-' Fh _,W He . of a Et ra teg . the projpc: 's 

d.T'erCti, * 1 t f rDoTT t he 1ar could b-,e fed to OEP central forsetr, 

pCi c y c c C- i ,at I cn 
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RBe~mmendaion: That the project staff organize a quarterly
 
seminar series to include all of the organizations involved in
 
rangeland development. This would facilitate information
 
exchange, research sharing, and new ideas on development.
 

C. Communication
 

There is one year left of AID project assistance and in that time
 
a number of important activities to implement. Successful
 
achievement will require close coordination and communication
 
among all three implementing parties -- OEP, OSU and USAID. The
 
only way this can be done is if the three meet together on a
 
regular basis to assign responsibilities and coordinate
 
implementation. We would strongly recommend:
 

Re~omte~ndation: That all three parties OEP, OSU, and USAID meet 
to1etber regularly tWi eamontb to implement activities in the
 
remaining 12 months of the AID-supported part of the project.
 

D. CondAAion_Ere~edent
 

The project has an on-going CP on collective land interventions.
 
According to the CP requirement in the Project Agreement, AID must
 
be presented with formal documentation that shows there are no
 
outstanding tenure Problems on the collective lands and that the
 
Directorat of Forestry has assumed management authority of these
 
areas. From a legal standpoint this documentation is very
 
important for both AID and the GOT. We understand that an
 
on-going CF 
remains to be fulfilled on two of the collective land
 
areas in which the project has intervened (El Brikete and
 
Kasserine Sud" We have talked with OEF and the; have shown us 
the documentat ion ard qiven assurances 
that this will be passed to 
USAI) inmed i-t ]v. 

ReLmmmenaloIn; That OEP furnish USAID with 
the collective land
 
documentation to satisfy the present on-going C. This should be
 
completed immediatly.
 

E. Comwodltini. 

The pr o yo i a 3 pc. se- o Orf a large amount of equi pment, some.I--

Tn tieT- in
of at l,'a:, disr-Fp ii, There is als£o a lacT of adequate

protct:ive fa: iitie::. Sin e the pro:jec:t is cc:ntemplatir future 
proc ure ein of a s ,JL'.trFl t ' aTic:)L, of FI&?Unew equipmen t wU? itI i equ 1 feel 

Svc: um: en t tha t ]-"t"i rprb' 1in 
 b e ret: i i f ed i- ad vanTce of netw 
e.L] pTI In 'r Yr] ' . 

F i r'st, an rrvn :- or'" sriou ld be made of a ll preseni t eqHu pirr t 
nrt.) ing thos ei :. i) :.] t'epai r . Pr" i:ri. ty should be g i venT to 
repai iy them sc tha,< t they crn be of use in projerct a:tiv]ties. 

Ii 



(If spare parts problems exist and cannot be resolved, this should
 
be taken into account before purchasing new equipment).
 

Second, a roof should be put on the storage shed at Jebibina. Our
 
inspection revealed significant rust damage to equipment there.
 
The project has made a significant investment in equipment and it
 
should be preserved for long-term use. Additionally, OEP should
 
make the necessary preparations to ensure that there will be
 
adequate protective facilities for the new equipment that the
 
project is ordering. 

Finally, spare parts must be a primary consideration in the
 
procurement of all new equipment. We as well as project personnel
 
have all had prior experiences with unusable equipment due to
 
spare parts unavailability. We would just reinforce the point
 
that this is a problem to minimize in the future.
 

RQmtend.ion; That OEP repair damaged project equipment that is 
salvageable and prepare adequate shelter facilities for storing 
old and new equipment. Strong consideration should be given to
 
ensuring spare parts availability for all new equipment to be
 
purchased in the future.
 

F. u
 

The semi-arid regions of Tunisia form much of the country's land 
mass and contains the majority of the poorer elements of the 
society. A major investment has already been made by the GOT and 
AID to implement a rangeland development program to address the 
needs of this target population. However, the constraints to
 
development are complex ard require a long-term commitment to be 
resolved. We would strongql ur/rge the GOT to maintain this 
commitment and support con t nuation of this project after AID 
assistance ha- ended. For AID we point up this project as worthy 
of continued support if the Mission's tight funding constraints 
are reduce,d in the future. 



The question raised in the Scope of Work for the Evaluation is,
 
"Is the Autmoniation of Straw Program Economically Sound?" In
 
answering that question the analyst must immediately ask
 
another question, "Economically sound for whom?"
 

The first perspective is that of the Range Management Unit of
 
OEP. It is providing a service to Tunisian farmers and
 
although profitability is not a motive, it should be providing
 
that service in a cost-effective manner. Their objective is to
 
provide a low cost, high quality forage to small farmers to
 
help them get their flocks through the normal, late-summer,
 
early-fall dry period. At present the cost of ammoniation is
 
subsidized for small farmers but the rate charged to larger
 
farmers is supposed to cover the cost of providing the
 
service. An accurate analysis of the costs of providing the
 
ammoniation service can assist the RMU in determining the
 
charge necessary to cover costs. Also of interest from the
 
provider's side is whether there would be an economic incentive
 
for private operators to begin offerins the straw ammoniation
 
service. Apparently one such operator is already in business.
 
A spreadsheet model was devised which will calculate the costs
 
of providing the ammoniation service under a variety of
 
different scenarios of equipment available and geographical
 
coverage of the service. 

Another perspective is whether the ammoniation program is 
economically sound from the farmer's point of view. While
 
ideally the cost of ammoniated straw should be compared with
 
the cost of providing all alternative feeds, including on-farm
 
grown forage, time did not permit such a detailed analysis.
 
Instead, the cost of the ammoniated straw will be compared with 
the cos.t of other feedstuffs that might alternatively be 
purchased tc carry the flock thr'ough the dry season. 

roMI'. iE.LPe~se iiMe. Table 1 shows the spreadsheet model 
that was de'ised to calculate the cost of providing the 
ammoniatior service. We begin by describing the attributes of 
the stratir to be treated and the amount of improvement in 
nutri t iral qual ity tlat r'-sult4 from the treatment. Also) 
inclune I ni Mh -S< , iti1E: the coit of thy bsi c materia] 
cohponpr.ti tnat :he RMi.H m t u-nt p to t ren: the straw. 

-The nex.t 00.9roT, cf th table list, the att-ribut:es of the 
porta lae am:mor i atior un t -...-the small1 trucP; that techniciars 
ac:tua]]y tn,. to the farms. At the presert time the RMU has 

http:cohponpr.ti
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two such units, one with a capacity of approximately one metric
 

ton of NH3, the other with a capacity of two tons. In order to
 

simplify the model, the performance data used was an average of
 
that for the two vehicles. If the program is to expand in the 
future, it will likely settle on a fleet of identical or 
standard-sized units. This simplification may have introduced 
some error into the analysis, but it should be relatively small 
compared to that resulting from "educated guessing" at some of
 
the other cost parameters. 

The third section of the table lists attributes of a supply 
vehicle that makes the trip from Kairouan to Gabes to pick up
 
the anhydrous ammonia. Presently the RMU does not have a
 
separate supply vehicle. The portable units must each travel
 
all the way south to Gabes--a distance of 440 km round
 
trip--whenever they are empty. The model could accomodate this
 

by using the same attributes for the supply unit as were used 
for the portable units. Note that zeros were entered for
 
purchase, repair, insurance, and opportunity (interest) costs
 

so that fixed costs for the supply vehicles would not be 
counted twice. The RMU has already ordered a 20 ton tank that
 
will be mounted on a tractor-trailer rig to be used as a supply 
vehicle. When that vehicle is available, it will make the
 
supply run to Gabes on a much less frequent basis and the 
portable units will only need to drive back to Kairouan for 
refilling. This will entail a large saving in technician
 
time. A question that needs to be addressed is whether it will
 
save money.
 

The last section of the table shows the costs which have been
 

calculated for providing the ammoniation service. Variable 
costs include ammonia, plastic film for covering the stack, 
fuel for the trucks, and repairs. Fixed costs include 

depreciation, interest, insurance and labor. Labor was 
included under the fixed cost catagory on the assumption that 
the technicians and drivers would be employed by OEP whether 
there was art amnoriatior project or not. Costs are iven per 
ton of straw, per kg of straw, per kg of added digestible 
energy (UF), and per kg of added crude protein. The latter two 
cost calculations are of interest since one of the benefits of 
ammoniation is that it suppolsed] In c-reases not only the 
palatabilit, of the feed, but also the energy and protein 
content WT Un e accuratel y, it adus nonproteir, ni troger which 
rumen bacteria car convert into protein). Since the RMU will 
he chargirg fa:rmers only enough to cover the cost of providing 
the service. it wi Il be interestirg to compare these costs to 
the cost per unit of nutrient of various feeds in the next 
sect ion. 
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It is interesting to note that using (for the most part)
 
independently gathered data, this analysis calculated a cost of
 
28 millimes per kg of treated straw for the operation as it is
 
currently organized. This is very close to the figure of 30
 
millimes calculated by Johnson. The largest components of this
 
cost are for the ammonia, which doesn't vary on a per unit
 
basis with the amount applied, and fuel.
 

The cost of per additional UF in .104 Dinar which compares very
 
favorably with the cost of a Kg of UF in barley grain (.106
 
Dinar at the drought emergency price or .128 Dinar at the 
normal price). The cost of the added crude protein is .444
 
Dinar/kg which is, as will be shown later, inexpensive compared
 
to other sources of additional protein. This assumes that the
 
UF value of the straw increases from .2 to .S, and that the CP 
value increases from .04 to .11 as a result of the treatment.
 
If we lower our expectation of feed value improvement--to an
 
increase to .35 UF and to .7 CP--the cost of an additional kg
 
of UF increases to .207 Dinar and the cost of an additional kg
 
of CP rises to 1.036 Dinar.
 

Two additional scenarios were examined. In the first--shown in
 
table 2--the planned purchase of a 20 T supply truck was
 
factored in. The cost of treatment increases to 40 millemes
 
per kg of treated straw. Although labor costs decreased, 
depreciation and interest cost increases more than offset the
 
savings. It should be mentioned however that the labor charge
 
used in the analysis was simply the wage rate ofthe technician
 
and drivers. The RMU may decide that the labor saved is worth
 
more to the overall program than the additional cost.
 

In the second scenario--shown in table 3--the effects of 
expandng the fleet of portable units to 6 trucks was 
examined. It was assumed that this would go along with a
 
significant expansion of the ammoniation program. These trucks
 
could be based in other gouvernorats to further reduce the 
amou'it of travel time for technicians anD drivers. With these 
assumptions, the cost of providing the service came back down 
somewhat to 38 millemes per kg. 

Prom this preliminary analysis there does not appear to be 
ETemenduun'..,I potertia] for prof itabl]itv for private vendors to 
pr.vide, t-is v.,::rvi(-e, at jeast at a price of 30 milIemes per kg. 

EarunarA_ . eMrUeIi . In table 4 the costs per ke of 
dige-tible en-ergy ( LIF') are compared for commonly available 
feedslufft- in Cent.ral TunLiT sia. Several traditional fe-dstuffs 
such aa olive and ac acia clip pirn gs are excluded from this and 
the fc;,lIowing table because the market for tlM 3s less 
organized, ard the units in which they are sold (wagonload or 
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pickup truck load) is somewhat vague. Those that are included
 
are usually readily available in centralized cash markets.
 

Using the low price estimates, if we accept that digestible
 
energy will increase from .2 to .5 UF/kg, the cost per kg of UF
 
for treated straw is lower than for any of the other forages in
 
the table. The only feeds that have a lower cost per unit are
 
concentrates--barley, wheat bran and mixed concentrate. 
While
 
it would be tempting to recommend that farmers should therefore
 
feed more concentrates to satisfy the energy requirements, one
 
must keep in mind that ruminants require roughage in their
 
diet. If the more conservative estimate of increase (from .2
 
to .3S UF) is used, treated straw becomes more expensive for
 
energy than oat-vetch hay which is the other common purchased
 
roughage. It also exceeds the cost of cactus pads on a UF
 
basis. According to project technicians, cactus is usually
 
limited to only half of the diet in order to maintain body

condition. Thus it appears that ammoniated straw is an
 
attractive roughage if the digestibility increase is as
 
substantial as is claimed.
 

Using the higher price estimates--which would be more in line
 
with drought conditions--alfalfa pellets is the only roughage

that is cheaper per UF than ammoniated straw (again, using the
 
high improvement assumption). It is doubtful that they are
 
available in any great supp'ly. With the low improvement
 
assumption, oat-vetch hay is again more economical.
 

In table S there is a similar analysis for cost per unit of
 
crude protein in the feed. Using the low price, high
 
improvement assumption, ammoniated straw is not the cheapest
 
protein supplying roughage but it is quite competitive with
 
alfalfa pellets, which as previously mentioncd are only

available in limited supply. What is surprising, is that
 
barley grain is actually among the cheapest sources of protein,
 
just as it was the cheapest source of energy. This is largely
 
due to the fact that the Tunisian government controls the price

of barley (and other concentrates) at a below-market level. 
Another way of looking at the situation is that hay is a 
comparatively expensive source of both protein and energy.
i- left to the reader to peruse the shifts in relative cost 

It 
for 

the ctro three Pet- cf pric e and nutritional1 imFrovemert 
a ,sumptioEI. Agi n , thE ccThisPryt yve econmT'v uf the treated 
straw relies on the assumption of nutritional improvement. 

Due to the import:an (e of ths assum,ptic,n, it might be advisable 
for the proj.ct to dc: some more lab testing of treated straw, 
arid perhapE c(oniduc:t SOme sma] scale, tightly controlled 
feeding trials tO verify the: nut rtiona] beTnefits. 
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Ave. length of fill-up trip (km) 0
 
No. of treatment trips per fill 2.1
 

Fuel cons. of unit in km/l 5.8
 
Fuel price (D per 1) 2.7
 

Total fuel use per unit (1) 1034
 
Man months of labor per unit 14
 
Wage rate of operator (D/mo.) 200
 
Purchase cost of portable unit 20000
 
Expected life of portable unit Cyrs) 8
 
Lifetime repair cost C% of P. P.) 75
 

Annual repair cost per unit (D) 187S
 
Insurance cost per year (D) 230
 
Opportunity int. rate on inv. (%) 5
 

Attributes of Supply Unit
 

Capacity (T) I.S 
Dist. of supp]y trip (km rd. trip) 440 

No. trips needed per year 28.8 
Fuel consumption rate (km/l) 5.8 
Fuel price (D per 1) 2.7 

Total fuel use for supply unit (1) 2185 
Man months of labor 4 
Wage rate of operator (D/mo.) 200 
Purchase cost (D) 0 
Expected life of supply unit (yrs) 10 
Lifetime repair cost (% of P. P.) 75 

Annual repair cost (D) 0 
Insurance cost per year (D) 0 
Opporti nity int . rate on inv. (%) S 

CostY of Ampanc.r ia Progr am (A] 1 figures in Dinars) 
per ton per Pq per kg per kg

Total straw straw added UF added CP
 

Ammni a I iIOE 7.7 .006 .0pq .122 
K ont_ t, I p 4"t .9 .001 .003 .014 
Fuel 11 48E 8.0 .00P .030 .127 
RepaiTs 3 0 2.6 .003 .010 .041 

Tct . Var. Cost -76- IA,.P O1' .071 .-05 

peprecator, 50 C,() 3.5 .00- .01. .OSF 
Interest 1000 .7 .001 .00 .011 
In-uvanc e RI ' . 0" .001.2 OC . 003 
Latcor 640 0 4 . 4 .004 .01 6 .071 

lot. Fixed Cost 1E6- 8.8 .009 .OBF .139 

Total Cost 402r?64 2H.0 .028 I.i 104 . 
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Miisualri ture " 1edBa rt Ee 
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Estimation of thea Cost of- rovidn Amoi SratoF 
Cost, ar cluated'o the folli gbS. 

per ton of straw 

per kg of -added fora-uits (UF)
 
pe g of added Crude protein (CP)
 

~Go to~ce11 6 fos yiatable
 

Attibuesof St and Treatment
 

K 9 H3/K9StrawV -. 0 

Forage U nits per kq of DM-- nrea te .2 
SCrude protein-in unlp. sraw (%CP)
Crud Prejinin treaed' traw (%CP)~ 
~Cost of as3(D pe H 59,f 
Cos ofpatc( eC ta)9 

Attribuites of Portable,NH3 Uni'tsj 2< 

Number2~ o ortbe NH uis 
-Auv-~e, ro n t ri di st (km) > 20 -

Sta tratd.pe trpr (T)d 24 
ToalNH applied2 per unt(T 1 6 

Strw treate pe uni (T) 

Fue pe,27 2c, 
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Attributes of Supply Unit
 

Capacity (T) 20 
Dist. of supply trip (km rd. trip) 440 

No. trips needed per year 2.2 
Fuel consumption rate (km/i) 1.7 
Fuel price (D per 1) 2.7 

Total fuel use for supply unit (1) 570
 
Man months of labor .2
 
Wage rate of operator (D/mo.) 200
 
Purchase cost (D) 100000
 
Expected life of supply unit (yrs) 10
 
Lifetime repair cost (K of P. P.) 75
 

Annual repair cost (D) 7500
 
Insurance cost per year (D) 500
 
Opportunity int. rate on inv.(%) 5
 

Costs of Ammonia Program (All figures in Dinars) 
per ton per kg per kg per kg
 

Total straw straw added UF added CP
 

Ammon i a 11102 7.7 .008 .029 .122 
Plastic 1296 .9 .001 .003 .014 
Fuel 7126 4.9 .005 .018 .079 
Repairs 11250 7.8 .008 .029 .124 

Tot. Var. Cost 30774 21.4 .021 .079 .339
 

Depreciation 1SO00 10.4 .010 .039 .165
 
Interest 6000 4.2 .004 .01S .066
 
Insurance 730 .5 .001 .002 .008
 
Labor 5636 3.9 .004 .014 .062 

Tot. Fixed Cost 27 3c, 19.0 .019 .070 .302
 

Total-C-st-5 
 ~ 



------------------------------------------------------------

3 

is f ."Agricu1 ture Ba rt' E-1e eeId
 
Offic Lf a asures:, ral esou rce
Livestoc s AsiCUI & 

Fr'ojet Parcours :.Economfics beparttpt-

Ka irouany., Oreso Ste U liersit~ 

Estimation of the Cos Poi''d 9 t dSr t
 
Costs ar~e calculated on~the followin-g bases: 


~pertkg of straw
 

L= ks of added forage inits (F).
 

GtoclA68for summary tableIl 
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Cde protein~i unit . straw (/CP) 4
 
Crude protein in treated straw (/.CP)
 
Cost o NH3 (D er T of NH3) S7
 

Attri buCtes of Prtble NH nt 

~Number of pral H nt
 

St rawtfrete per tri (T) 

Sta rate pe unit (T) -t 

Avelegthof ill-up tip(km) 20
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Attributes of Supply Unit
 

Capacity (T) 20
 
Dist. of supply trip (km rd. trip) 440
 

No. trips needed per year 4.1
 
Fuel consumption rate (km/i) 1.7
 
Fuel price (0 per 1) 2.7
 

Total fuel use for supply unit (1) 1069
 
Man months of labor .2 
Wage rate of operator (D/mo.) 200 
Purchase cost 
Expected life 

(D) 
of supply unit (yrs) 

100000 
10 

Lifetime repair cost (% of P. P.) 75 
Annual repair cost (D) 7500 

Insurance cost per year (D) S0 
Opportunity int. rate on inv.(%) S 

Costs of Ammonia Program (All figures in Dinars) 
per ton per kg per kg per kg 

Total straw straw added UF added CP
 

Ammonia 20817 7.7 .008 .029 .122
 
Plastic 2430 .9 .001 .003 
 .0K4 
Fuel 11052 '4.1 .004 .01S .065 
Repairs 18750 6.9 .007 .026 .110 

Tot. Var. Cost 53049 19.6 .020 .073 .312 

Deprec i at i or, 25000 9.3 .009 .034 .147 
Interest 8000 3.0 .003 .011 .047
 
Insurance 730 .3 .000 .001 .004 
Labor 16836 6.2 .006 .023 .099 

Tot. Fixed Cost 90566 1R.7 .019 .069 
 .297
 

Total CoE:t 10305 38.4 .038 .142 .609 
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Table_ 4iL- gfieibieEnexjJE2
fmrEeeisu.lsin_ e ntrl~jns
 

(Prices and Costs in Tunisian Dinars)
 

LowEriceEima.t 	 Hiab._PiceEztmat 
Feed 	 Price/Unit Cost/Kg UF Price/Unit Cost/Kg UF
 

Oat Vetch Hay 	 2.000 D/ .247 4 .494
 

20 kg bale 

Treated Straw 1.300 D/ .193 1/) 2.8 .415 I/ 
NH3 1S kg bale .275 al) .593 al 

Straw 	 1.000 D/ .370 2.5 .926 
IS kg bale 

Concentrate 	 7.000 D/ .173 7 .173
 

SO kg sack
 

Wheat Bran 4.250 D/ .148 4.25 .148 

SO kg sack 

Oat Hay 2.000 D/ .370 4 .741 

20 kg bale 

Barley Grain 9.S00 D/ .106 11.5 .128 
100 kg sack 

Green Cactus 0.010 D/ .250 .2S .62S 
.0 kcq pad 

Alfalfa Pellets 	 .110 D/kg .222 .16S .333 

I, UF incr apEs from .2 to .5/kg dry matter from NH3 treatment 
al UF increases from .2 to .3S/kq dry matter from NH3 treatment 
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IableS - (oiondnuenI~~o 

(Prices and Costs in Tunisia Dinars)
 

Feed Price/Unit Cost/Kg UF Price/Unit Cost/Kg UF
 

Oat Vetch Hay 2.000 D/ 1.23S 4 2.469
 
20 kg bale 

Treated Straw 1.300 D/ .875 I/) 2.8 1.886 1/ 
NH3 15 kg bale 1.376 2/) 2.963 Z/ 

Straw 1.000 kg/ 1.8S2 2.S 4.630 

1S kg bale 

Concentrate 7.000 D/ 1.296 7 1.296 
50 kg sack 

Wheat Bran 4.250D/ .630 4.2S .630 
SO kg sack 

Oat Hay 2.000 D/ 2.222 4 4.440 

20 kg bale 

Barley Grain 9.S00 D/ .880 11.5 1.06S 
100 kg sack 

Green Cactus .010 kg/ 3.676 .2S 9.191
 

Alfalfa Pellets .110 kq .815 .16S 1.222
 

I/ CF increases from .04 to .11 
of dry matter from NH3 treatment.
 
~CF increases from OqL to .07 of dry matter from NH 3 treatment.
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OUNEX-I 

MUCILANALYSIS
 

Projet d'Am6nagement et de Gestion des Parcours de la Tunisie 
Centrale 

Section sociale : Texte provisoire de l'evaluation 

Le Projet d'Am~nagement et de Gestion des Parcours de la Tunisie
 
Centrale a deux objectifs principaux:
 

- L'am6lioration de l'am~nagement des parcours et des pratiques
 
d' levage chez les 6leveurs de la Tunisie Centrale.
 
- La formation d'une Unit6 d'Amnagement de Parcours compos6e de
 
techniciens assurant 1'amelioration et la continuit6 de
 
'assistance technique aupr~s des eleveurs de la region.
 

LeaCont rainle5
 

Les contraintes d'ordre physique rel~vent des conditions
 
climatiques marqu6es par un regime variable de pr~cipitations qui
 
entraine une certaine irregularit6 de la production v696tale et
 
des ressources alimentaires, tant pour 1'homme que pour les
 
animaux, et surtout une impr~visibilitQ de la distribution des
 
pluies, ce qui constitue un frein pour l'intensification des
 
exploitations de la part des agriculteurs.
 

Ii y a aussi un cheptel dont les besoins d6passept les ressources
 
fourrag~res, ce qui entraine une certaine surexploitation des
 
parcuurs, ceux-ci tarnt collectifs, leur contr6le insuffisant et
 
non rigoureux, non- organisation des 6leveurs et des ayant-droits,
 
tout cela tend S accertuer le problerme.
 

Les contraiTtes d'ordre technique sont issues de 1 'inad6quationdes
 
pratiques de prcp-uction de 1 'agr'iculture et de l'elevage. La
 
production o'.'ine se trouve ]irmitQe par I 'irregularite et 
i'insuffisance des parcours et de ]a production fourrag&re, mais
 
surtout par la non application des techniques plus intensives de
 
conduite deF troupeaux et par ]'etat sanitaire de ce mme troupeau.
 

Er c rta I , Ie con tva i n tes W'ord re s: ia] sont ftormu Iee par 1es 
itnstitu ions, lr ut' 1lpuu modE qui]euF _tuc ei de- foic: IicOtietieunt 
n'offrent pas asse; doccasions aux b~neficiaires pour participer 
a la r 1solutioF &n. pasdes prFoL,,m- Patfis les AI eveurs ne sont 
consul tes, ri c oncernes par conseQuernce par le. f is des 
atntnay-ernr t fa iLs. 

Les autorit (service oes o-W ) pratiquert dans quelques cas la 
po] tique de m1:iso, en defense e ne reconnaissent le- dr'oit d'usage 
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du projet? Sont-elles les cibles souhait~es par le projet? Oui,
 
elles le sont et il faut bien consid6rer leur contribution
 
positive au succ~s ou projet.
 

Les 6leveurs usant de leurs parcelles privies sont conditionn~s
 

d'avance par l'tendue des terres dont ils disposent, et comme ga
 
ils ne c~dent que ce qui exc~de pendant les bonnes ann~es.
 
Pendant les autres ann~es, ils n'honorent pas leur obligation
 
envers la partie qui les assiste. Ce comportement est
 
compr6hensible et peut tre am~liore par une meilleure s6lection,
 
djO en cours, des sites susceptibles i l'intervention du projet
 
et une assistance de plus en plus intensive visant la sauvegarde
 
des r.alisations, la gestion de plus en plus rationnelle et
 
surtout l'int6riorisation de la valeur de plus en plus importante
 
des parcel les amrnag~es pendant les ann~es de disette que les
 
bonnes annees.
 

Les 6leveurs usant de parcours collectifs sont g~n~ralement de
 
petits exploitants tr6s d6pendants de l'6levage, ils vivent aux
 
alentours, le cheptel repr~sente pour eux une activit6 6conomique
 
de grande importance. Si leur parcours traditionnel est en vue
 
d'amenagement, ils se sentent deposs6der de leur droit d'usage. Ce
 
sentiment peut tre rem6di6 en exposant les prandes fins que vise
 
le projet en faisant valoir l'int~r~t, le b~nerice et les
 
compensations provisoires dont ils peuvent r~jouir.
 

En conclusion pour le dernier cas, et selon nos observations
 
limit~es iA semble qu'il nest pas facile de se f~liciter du
 
succs aupres d'eux et ceci est dK S plusieurs raisons dont la
 
politique des interventions tatiques qui donne peu d'importance 6
 
la participation des b~n~ficiaires et pratique 96n6ralement une
 
intervention de grande envergure mais born~e - des fins purement
 
techniques. De plus les conseils de gestion des usagers des 
parcours collectifs nont pas retenu une assez grande attention 
lots de l'identification, de la conception et en entamant les 
reaiisations ce qui a entran6 une certaine negligence de la part 
des usagers envers le respect de la mise en defense de certain 
parcours prives ou collectifs. 

E zA-c-uee f i _ _u12aci2 2onDn1£p~_
en matined
 

II faut noter parm! les efforts do vulgarisation entrepri- en 
matire de production anima]e les conseils T'elatifs i la conduite 
des troupeaux , les pratiques nouvel lement introdui te afir. 
d'amljorer i 'esppce en fournissant des ]eves b6liers 
reproducteurs de race bariarine a ons prix subventionns, la 
distribu'tn5.: de:, aIlimentE: de b~tail, 1 .essoins v.lerinaires, les 
d~monstrations ovires et ]er, jnurnee d'information en e3evage 
oyii, et la const ructi ncwrdes bassin. de rentent ior 
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Les 6l6ves b~liers reproducteurs de race barbarine A des prix 
subventionn~s ont servi chez quelques fermiers, mais d'autres s'en 
sont d~barrass6 sous pr6texte qu'ils sont "froids". Des efforts
 
supplmentaires en suivi et vulgarisation ont prouv6 1'efficacit6
 
de ces ameliorations, iA suffit d'insister sur 
la continuit6 de
 
cette innovation.
 

La distribution des aliments de b~tail sont 
fournis aux adherents
 
du projet pour la compensation de leur parcours mis en d6fense
 
apris am6nagement. Ceci a encourage les Wleveurs 6 adh~rer au
 
projet et i courir le risque des parcours dont ils se sont faits
 
d6posseder le droit d'usage.
 

Les soins vet~rinaires pratiqu's commun~ment avec la collaboration
 
de la production animale ont vu un peu de reticence de la part des
 
6leveurs pendant les premieres tentatives, mais apr~s
 
1'intensification des journ~es de vulgarisation et surtout apr~s

avoir surmont_ les petits dgats de la non vaccination, les
 
6leveurs marquent cette activite comme P'une des pluz r~ussies du 
projet. A propos des citernes ou des bassins de retention qui
 
peuvent revenir moins cher si on encourage P'initiative des
 
6leveurs i en construire, avec une meilleure s~lection de leur
 
emplacement, des bassins prives peuvent tre mieux entretenus et
 
usage ben6fique et ceci contribue S une desserte en eau souhait~e
 
par les eleveurs. 

Oa1, ceci est tr~s apparent chez les deux parties. Une remanque 
que presque tout le personnel de I'O.E.P. a soulev6 c'est que les
 
e1eveur- sont deas ictimes de plusieurs contraintes et cette
 
observation reflbte une tendance chez les cadres qui veulent bie 
aider la population. Cette derni.re, malgr6 les r~serves qu'elle 
a sur quelques aspects du projet, reconnait les efforts entrepris
 
pour son profit tel que les bassins de retention ou les
traitements pour les ovins. Cette approche a pu favoriser une 
mutuelle compr6hension entre les deux parties et une 6troite 
collaboration e.t oservee surtout entre le projet et les U.C.P.s.
 

eitt_-elzobUeaien._ t l::mnt_ oiirntedel.contyr~in teoiaes~e 

Non. Cola di,(pend d-, heaauc oup Oc facturs et surtout du r6]e de 
I'elevage da,, le sIsemy d' ;p1itat ion agricole. LV'evage joue 
un r6]e imp-ortant dar, ie reyenu des exploitations, 1'Equl 1ibre de 
celle-c- et aussi ]-ur perennite; la majorit den expoitants 

http:derni.re
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pensent que l'levage ovin est indispensable et constitute le
 
complement naturel des cultures c~r~ali~res et des arbres 
fruitiers. Outre son r6le de produrtion, cet 6levage permet de
 
faire face rapidement i des d~penses impr~vues, de constituer des 
r6serves en cas de mauvaise ann6e. Il permet en outre de faire face
 
aux risques. L'6levage reste aussi tr~s extensif. lalimentation
 
du b6tail est conditionn6e par les al6as climatiques. La proportion
 
de cette alimentation qui provient de la vg0tation naturelle est
 
fonctior de la taille des exploitations. Les petits exploitants
 
sont plus d6pendants des parcours collectifs. Pendant les ann~es
 
bonne pluviosit6, le systme d'exploitation permet une certaine
 
autosuffisance en c~reales et une certaine satisfaction des besoins
 
alimentaires pour les ovins. Ceci montre l' troite int6gration
 
entre les sp~culations differentes dans un syst~me d'agriculture
 
mixte, sculptW par les conditions naturelles et socio-6conomiques et
 
entretenu et assum6 par les hommes, comprenant c~r~ales - arbres
 
fruitiers - 6levage, ce dernier joue le r6le de r~gulateur et de
 
r6serves pour 6viter les risques ou les besoins impr~vus. Tout plan

d'amnnagement de parcours et en g9n~ral toute activite ou 
intervention doit prendre ces realit~s en consideration. Leur
 
prestige peut 
y tre pour quelque chose et ga peut aussi sexpliquer
 
par la d6pendance totale entre proprietY, risque et prestige.
 
Vendre du troupeau est plus facile S digsrer par 1'6leveur que de
 
vendre une partie de sa terre, et malgr6 cela, 
iA faut aussi poser
 
la question pourquoi vendre ou meme stabiliser le troupeau, cette
 
demarche ne peut se faire, pour lui, que pour rem6dier i de grandes 
obligations ou des besoins tr~s pouss~s. 
 La notion que la qualitQ
 
vaut plus que la quantit6 ou peut la compenser nest pas encore
 
interioris6e vu les causes cit~es auparavant et se rapportant au
 
systeme et aux conditions de vie, au prestige et S l'entourage.
 

ulemuei ge~ue j
Dans_ I1 t __lvus nt imi sgans~1 

Pas beaucoup. Les eleveurs sort 
le= maitres de leurs decisions en ce 
qui concer'ne leuTs troupeau, Asi contiruent 1 matriser leur r~le 
d'e]eveur, et leurs habitudes de conduite des troupeaux. One peut 
remarquer leurs attitudes de refus ou d'approbation des innovations 
introduites par le projet maaE i]s ne semblent pas tr~s imp]iqu.s
 
par les de!cisions prises et se comportent d'une maniere s@lective 
en,ver Ie diffr entes activites du programme de production animale. 
JuSqu'i mattcrlteT.-t et maligre les sLCCe eu dans ce pr'ogramme, A 
sert:]e que ]e5. bn.ifeiciaires se corrportent comme avant. As veulent 
bier b~reficj: Ct dev-. avantage., diu projet, ma:is do. I 'intention de 
pr ofit er • ce.s _.OMC.Er' E rTiLiu ts ou subYen tionnK . 1] faut les 
entrwap t-r dans uneP der.larc:tie de partici pat or mini]Te aL) frais pour 
quie ce service, ou autr'e cottpensation mis A ]eur profit sernott plus 
MSeMer t enC- ]u, ei serot paT COtS.quen t demandes et con t inus et: 

ir t.rior is..-- : cr. u:Em tradition dans I 'ameragemepn t ou la c:onduite du 

/'2
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troupeau. La participation des populations b6n~ficiaires est 
un
 
facteur primordial pour le succ~s. Et elle peut Atre incite par
 
l'intensification de la vulsarisation, et du suivi qui repose sur
 
la collecte des donn6es et 
leur traitement de fagon constructive
 
afin d'aboutir i une confiance reciproque et une entraide
 
fructueuse.
 

3. Becommandationz
 

Court Terme
 

Zoiaje Vu i'6troite relation entre l'6levage, la sauvegarde du
 
patrimoine et les femmes ou les filles rurales, L'O.E.P. peut
 
fournir un effort pour mobiliser ces derni~res de fagon directe ou
 
indirecte pour le succs des objectifs globaux S travers une
 
operation visant la diversification des sources de revenus des
 
familles rurales plus ou moins d~pendantes de l'levage comme
 
activite et des parcours comme ressource.
 

sp2ifijIsh Vu la grande tendue de la zone d'intervention du 
projet et la multitude diversite des conditions g6ographiques,
 
6conomiques et sociales, une diversification des types
 
dinterventions est souhaitee afin de pouvoir prendre en compte
 
les dfferents climats, le differentes speculations agricoles et 
surtout les differents nyeaux d'organisation sociale d'ou les
 
voeu e les benoins differ-ents. 

f. \-u 1' rTpOrtarnce des sujets aWorde&_ Par les institutions 
contactees et ayart une relatior avec l'am~nagement pastoral, la 
recherche ou la _estion dans ce domalne, vu aussi la necessitV 
cap tale de leur coc:rdinationa afir de promouyor ce secteur, et 
pour frarch r dE" p . rs nr, stratiege ,at onvElee d'amnagement 
patoral PTrI ]'! Atre.2 Ui -_- r eUt POr Qt &et.vede ] OEP ur, 
forumr: Ol 0 tr-m-& , 2 , x-t irC.E , uruS de tT5 1Titen r Une' . -o3 te:
c:olat'c:,r'al ion entr- ]es services et les d epartetnents linteresss et 

revoquser ure "- 1 l]eu; , c:omprehens on du doma t-,. 

Lonc. Tt lw 

L)ars. le c nt:eite de r'esT-.,t a l ]]I tion de ]a eestior des parcours
.o]]ec:tifs. l ey cor.ei3_s de gestion duivent tre mur 1s d'un 
co-rtain poCuvoC; , de partM3c:pat on ]a p1arnificat: on et A la 



0 .......
 
Lia 1-'a tion' et- ser tout, uto ~ e 0e1p I r 


aci5 t a et pd E t
ral~aitet 7 la-d ~ce ,;ce-,esra
sc4 io tes pteohlem6eqo1 peuve t su .d ye 

L'r ainsair~ ues zst3) tutorsd c a e es" o le aroi1sse1~~seot fieees ati ts de c ,-e s 
Lea tlj~ dea s in~psittios moaessd esi s o
 
cre ion~p~ejt,& ~ ~ avec 6s bn~f i~ 'OL ast ae
tu'at, i_,, 

v tulaneatito7ti 'in e-t ones aTccorde t d ior de V e ndes' 

L'or6 n s de ~isittins sr& e e sea ca7 aio et ad veop d)e 
aaes lahe dieront fiae10flde o ;e a c e e s . a.a.l. 

'Letpas lae lempe'ts etle s e, o.r 

ispoib~fs & d u es e
~u 1~i~les soo 

Cole asifs deuvn -t _'~eue pa oae n',r e


d pvea oc avl i tatd es ~,e ler sp n 
adquestiond'eua i lri.a s a a o te 

Leainl~atteion dit,6tre ac d~e ux 1 ~ p~eb~~ il~efao' r a~ ledtio e 1ue det 
le~fcaie telU 'e pdrL-mpusi fuEmesr raIlu i t e e, ds: s t1utu le leuesa age n l e 1at T,tfille ltr pour prom vode 1 Ita 0 

s rvi fsavo r e.,u,ire au p oje r",, 1d ra : -1'6 fi 'ye -b'.de e: 

trave s_ta divr i fiation de-sor e 1er e.a a i1eJ,v n s 


l'rtsaate~t le e'r ,6lvae
 

De eties ctins n mti~e dameageentdesresoures 

dip-nib e en e u t l q e ls1a .u 



-~ ~ ant 50cia L.au.s5e.2~ a 

Absence d Ue Stra e Nationale d'omn agement des' Pa rCOU
Xest faci ede ,constates cette £ bsence pal 

~actions entre pises qui favo~ise is C:rto de -a. eaors 
igs petitsiproprie'taires auraie'nt aime 're~ster les Ut lisateu s ,,esl,,-;- ,
paIcot4s collectifs,.d'6'-lacosequence de non entretien dLY 

expoiatinsprives ou collectives, l1e ,,on,espect de la,' ! se,e 
diePourtant p~cessai e-pour qtelques, temps po rbeeet Ie
 

parce1les. 'C ui ft entreprendre c !est' Ia a ionalisa iond
 
l1a gestion des~ arcours et, srtoutas- se.canton e , '. es,,,
restr~ictions ion souha it~es par la opulatibno des e res -ui
provbquent des attitudes de ret al1 ant,. 'I1e nco t re 'defi 

Y, ~proet~es par les promoteurs.

1rol~
e Foncier~
 

Le code de-s foi ts pourna it'tenir com te, de' I'a alebT 
agropastorale, des PaTpC~ursf :et re. a e~ rci sged 
populations riveraines.- , l estdn 6- le slations9c sohit .Ue 1 
fuue copenn ue1Wues ment~onemnt s u .Ie s: m1ets'deL
gestides patrcourst leu partiipa t t le ol do t15 

poupraie,,t Etre dot6 e' atqe prpie aires sqr.'oL,, 

O*pres avoir mentin6ueqs
0flfl2su:Ieo rti r. 
cme un ensmlb 4 de r~le visat uas sur le- voe oppeet-e 

l1a co~aio e net adassrer,. ep-1t-iaio~ vdgaai l 
dlk Teg edle~1 E? 

pr~enc dela opltin rieran es parcoue uriedes, 
q~i e en meslre d patiper la protecton.euynt sot 

patrioines, upe; cocessiQT)es enae avc.~ e 
intttions des usagersde pacour collectifs' evet t6 n 

ame'agemes et unP gest ion r lso at o e lJ 

ttelle de PO .P. 0u d~u, teE? 0 S 
1. dJ' a~~ r t ds 

t~rtind Sy1t~m gT1'xlittin 


11 s e l s'na' 
0~% 

vd n e em e 16jtat
 

aqri~o reet-nI ,udnn-eyed' ,-etiLS
 



-21-


Les Institutions des Usayers des Parcours
 

Les conseils de gestion des parcours peuvent se constituer de la
 
mime fagor dont r6gissent les associations d'int6r~ts collectifs
 
(A.I.C.) nouvellemnent institutionnalis6es par laamendement du code 
des eaux loi 35 du 6 juillet 1987 et les decrets 1261, 1262 du 27 
octobre 1987 et le decret 150 du 12 janvier 1988. Le changement 
apporter cest lemploi des ressources en eau pour la conservation 
du sol et 1'integration des amenagements a faire avec liimportance 
capitale d'une vue globale de lecologie et de 1'interd~pendance 
ertre eau et toute vie humaine, animale et vegetale. La creation 
de ces institutions doit partir du principe majeur de limiter les
 
d6radations, pour orgariser les parcours et respecter les 
restrictions sil y a lieu sans faire d6posseder totalement les 
usagers de leur droit d'usage. 
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