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13 • SU~tt·1AR Y 

TIIi~ slIhpro.i('·l"t of the C:entral Tunisia Development t'TClJecl; 

has been implementt:d with a higb lev~l of performance by the 
Government of Tunisia (GOT) through the Office of Livestock and 
Pastures (DE?) of the ~1inistry of Agriculture 010A) with the 
assist'anc~ of the contractor,. Oregan State Uni.versity (OSU). 
The goal of the project is to. improve the real .income of 3,600 
farmers-stockmen in r.entral Tunisia by development, improvement 
and -;ollnd 'managcm~nt of ran~el anci 5 and sheep flocks. The 
purpose of the project is to introduce improved rangeland and 
stockraising management practic~s among the farmers in Central 
Tunisia. Tn order to reach the goal and purpose, the project 
is designed to introduce and evaluate promising practices 
through improvement and development of 36,000 hectares of 
collective and private land spread aver 12 sites in the 29 
delegations of Central Tunisia. These improvements are to 
include reseeding of rangelands, fertilization, resting, 
grazi ng managemeh t sys tems, es tab 1i shmen t of forage rese rves, 
fencing and guarding range, construction of water-retention 
basins and improvement of flock health and management by 
vaccination, drenching, dipping, supplemental feedi~g and 
introduction of improved breeding stock and modern sheep 
raising pra,cr:ices. 

In order to accompIish these improvements, an important 
objective is to establish and assist in the development of a 
range management unit of the OEP. This is to be accomplished 
by technical assistance, participant training and provision of 
commodities. 

Duri ng the firs t two years of opera t i on c:overed hy th i s 
evaluation, the implementation targets r.ave been generally met 
or exceeded elCcept Eor the number of hectares under improve
ment. TILe original rar~et was based on extensive lise of· 
resting (deferment of grazing) to permit the ranges to recover 
from the effects of long term overgrazing. A detailed plant 
inventory of the sites to be rested determined that many of the 
perennial arasses that r~sting was designed to benefit had been 
eliminated by cultivation or gra::ing. The residual vegetation 
\Jas predominantly non palatable or of poisonous species, thus 
resting would mainly benefit undesirable species. Because 
resting can he accomplished ~uickly on a large scale, the 
reduction in area suitahle for ttis practice eliminated the 
possibility of rt'aching the ori~inal target. It has heen 
propo~eJ by the project staff that the original target of 
36,000 hectares be reduced to 20,000 hectares. Th~ areas 
int~lId~d for restLng were found to have good potential for 
revegetation in mo~t C:lses. Revegetation \·Jith the seedinll of 
perennial~, annuals or planting of shruhs is slower to imple
ment than resting. but substantially increases the grazing 
potential in a much shorter time span. This would increase the 
potential project impact on the reduced number of hectares. 



14. EVALUATION r·f1:TlJOOOI.Or,y 

This is the mid project evaluation scheduled in the suh
proj\)~t I'al'l~r. It W:1:; conducted by a joint US/GOT evaluation 
t~am compos~J of a t~am, lead~r/rang,e management special ist, a 
o1ant mat e r 1 a 1s spec 1 aILs t , an a gr 1 cu1 t ur e econ 0 mi s t and the 
:cntral ~a~t Regio,nal. Dir:e~tor ?f OEP. The methodology IIsed 
.;as to V1Slt the lnterventlon· s·ltes, prdspectiv-e intflrvcntion 
sites, plant materials nurseries and other locations of project 
activity. The OSU project technical assistance staff and their 
counterparts were asked to review thei r work and answer the 
ques t ions from the team. Th is invo 1ved nearly two weeks of 
intensive travel. Discussions ~ere also scheduled with the 
administrativ~ staff of the counterpart agency, cooperating 
agencies, the Minister of Agriculture, Governor of Kairouan 
Governorate, and other relevant GOT officials. The USAID 
Mission staff including the Mission Director were kept rully 
briefed by the evaluation team. Because of the strong desire 
of the administrators of the MOA to have the subproject expan
ded and the life of project extenrleet, the evaluation focus was 
nirected toward examination of this request. When the team had 
determined this was justified based on their evaluation ann 
were satisfied this had tIle suppot''t of both the Minister of 
Agricultut'e and the~USAID Mission Director, the primary evalua
tion effort was directed toward developing an amended project 
paper wh i ch reflected the recommenda t ions of the team and was 
acceptable to the pt'oject, other GOT and USAID Mission staffs. 

15. EXTERNAL FACTORS 

The project has not been significantly affected by external
 
factors even though the GOT has he en financially presseci by a
 
drought and the generalk worldwide depressed economic condi

t.ions during the period in \~~ich the pruject has been opera

tional.
 

16. INPUTS 

The overall input delivery by both the GOT and asu has been 
timely and appropriate. Limited modifications have been made 
in the scheduled inputs to better reflect the needs identified 
through project implementation. The short term training of 
technicians at OSU was initiated very soon after signing of the 
con tl"act . Ten par t i ~ i pan t s ha ve he e n pro v ided pr act i cal fie 1ri 
training in Oregon for six weeks (five each year in 198Z and 
1983). Four additional trainees are preparing to ciepart. The 
original long term participant trainees were scheduled for M.S. 
degrees. This \lns changed so that half (5) were scheclulecl for 
M.S. programs and the other five were selected from two-year 
certificate hulders Hi.th three years of practical experience 
and place in program:; in the U.S. tc provide two years aJdi
tional technical skills development and a B.S. degree. 
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TI\I~ typt' :Jill! totnl person months (If rcdlnical assistance 
have not been changed, but the duration has been modified 
slightly by reJucing one year of TA in sheep production and 
adding it to plant mat~rials. This reflects the eoarly availa
bility of Tunisian staff capable of handling the sheep pr~du~

tion r~quirelRencs and the need for additional effort in the 
identification and seed multiplication for plant ~aterials. 

The provision for TDY cqnsll~tants .has been timely and appropri 
ate to project needs asha~ the TA staff. 

The assignment of r.OT counterparts has in general been 
timely and adequate. The lIsual problems are being encountered 
where once the counterparts have demonstrated their capability 
they are sent off for participant trainin~. This results in 
dis con tin u i tie s and i n t e r cep t i on i n pro j ec t need 5 • Th i s will 
remain a problem until all scheduled training is completed. 

The provision of heavy equipment services, the construction 
of \Jater-retentic,11 basins and veterinary services by other 
units and organi:ations has encountered some scheduling diffi 
culties, but has been generally satisfactory. 

The deliveries of commodities hy both the contractor and 
the GOT, al though sa t i s.fac tory for primary needs, have exper
ienced ~ome unnecessary delays and commodity needs identified 
in the implementation process were not adequately foreseen. 
This has included the need for all weather, high clearance 
vehicles for use during the rainy season, 
Eor dri 11 s and a ther imported imp! imen ts 
in custom clearance tlirough inadequate 
documentation requirements. 

adequate 
and some 
handling 

spare 
lon~ 
of c

parts 
de lay s 
ustoms 

17. OUTPUTS 

Because the project has been operative less than two years, 
many of the anticipated outputs are yet to be realized. 
However, the measurable outputs to date are quite impressive 
and generally exceed targets substantially uith the exception 
of number of hectares rested. This is due to a deli~erate 
change mandated by a detailed plant inventory rhat incficateo a 
major re~eeding effort was necessary and would be more produc
tive than a rt::~cing and rotational grazing program. Althotl~h 

the various interventions have had mi~ed success, this has he~n 
due in part to the experimental nature of the int~rventions 

under conditions in Central Tunisia, but more directly to 
serious drought conditions particularly in 1983-84. In spite 
of these difficulties the success rate has been more than 
~atisfactory. The experience ?,aineod in the- first two ypars 
makes the potelltial for major progress in the future quite 
high. This h:Js bet::n the hasis for the GOT to request that AID 
increase the resources and life of project. 

The outputs in the first two years ·lre summarized in the 
project activity report Eor 1983. These included operations on 
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six Sil('S in two [Hl1Vinces thal involvtHi interventions that 
represented 3,735 hectares. In addition, extensive seed 
collections \.Jere made of local plnnt species with ranRe poten
t i a 1 whie 11 wert: t est t! l! a t f i vel 0 cat ionsalong wit h pIa n c 
mat~rials imported from the USA, Australia, Kenya and various 
Uee.r East locations. This represented approximately ISO new 
species .of local and introduced material that included grasses, 
legumes and shrubs. 

In addition to range interventions, forage feed reserves of 
shrubs were established. In 1£'83 alone, 62 hectares \lere 
planted \oJhich included planting of 60,840 acacia shrubs, :SO 
hectares of spineless cactus and 42 kilometers of thorned 
cactus for live fencing. Carob trees were planted to provide 
f u t ures had e for she e p fl 0 c: r. s . Th i s a In 0 un ted t 0 18 , 01 3 t r ee s . 
In addition, plantings were made of atriplex for protein feed 
reserves. 

The cumulative totals for the two years of project opera
tion cinluded Sal beneficiaries. The interventions on their 
behalf included 2,530 hectares reseeded to perennials, 434 
hec tare s to annual s, 68 hec tares in Ii ve feed reserves, n17 
hectares rested. The total interventions covered 3,735 has. 

To compensate farmers for lost use of their rangelands 
during the improvement phase, supplemental feed was distributed 
at half price based on a far~ula for lost gra:ing. So far 150 
performanc~ tested rams have been distributed in the flock 
improvemen t prog ram and ve teri nary serv ices have been provi d ed 
to \871 stockmen. These involved vaccination, drenching and 
dipping which reach a total of 29,659 sheep. 

A total of seven water retention basins have been construc
ted. Extension campaigns have heen undertaken with both 
current farmer participants and potential p@rticipants. This 
is a continuing activity. Ten short term parcicipa,nt traine-es 
have completed training in the USA. Four additional short term 
and three ~1.S. level participants are preparing for departure. 
This means chat in all ten degree level participants will have 
started their training. 

18. PURPOSE 

The projt:ct purpose as stated in the project paper is to 
introduce improved rangeland manage~ent nnd stockraising 
practices among the farmers of Central Tunisia. As outlined in 
the ouputs of the project so far this purpose is being met and 
in general has exceeded expectations. 

19. GOAJ./stinGOAL 

The stated goal in the project paper is to improve the 
quality of life and real incomes of the poor majority in the 
target area. The number of beneficiaries reached and the 
quantity and quality of services delivered so far are very 
encouraging in relation to reaching the project goal. 



ZOo BENEFICIA~IES 

The projt:ct i:i dir~cLed at hath those that are dependent on 
collective grazing areas as well as those dependent on and 
privately helJ grazing areas. Eighty percent must have holdings 
of less. than twenty hectares. So far these criteria have heen 
met. In addition to the pdor maj"ority, die beneficiaries have 
also included female farmer-stock raisers ~ho are-functioning as 
heads of households. Thus the project is impacting on the 
priority targ~ts for AID assistance. 

21. UNPLANNED EFFECTS 

There have. been no real unplanned effects other than the 
changes mandated by the amount of ran~eland that had been plowed 
and cropped as marginal farm land. This is due to efforts to 
gain access to land under the current process of land title 
establishment: Those that farm land have the possibility of 
gaining title. This has caused much land to he farmed that is 
not suitable and in the long term could create serious erosion 
problems. This has had a direct influence on project activities. 

zz. LESSONS LEARNED 

The primary lesson learned is that the farmer-holders at the 
lowest end of the resource scale are both unable and, as a 
result, unwi11 ing to risk changes required Eor improved range 
and livestock manag~ment. As a result, the project target that 
80\ of participants must be in the limited resource category may 
be too high for full project impact in relation to potential, 
since reaching this target may require inclusion of those unable 
to benefit. 

Another lesson learned is that it is very difficult to
 
organi:e private holders, and they cannot be effectively orga

nized for communal grazing of private holdings, especially if
 
they are not part of a close farming group.
 

SPECIAL rOMMENTS 

Th.is project has been an outstanding example of where a 
university contractor has fielded a very competent team of well 
trained staff that have been able to forge a highly productive 
team relationship with very cOl'lpetent counterparts at the early 
career level. As a resul t the team effort has produced high 
morale and productivity levels leading to a rapid payoff. 
Because of this, a high priority has been placed by the GOT and 
USA-ID in making full capi tali:ation through adding resource'S and 
time to the suhproject. 

The primary recommendations of the evalucti.on team are that 
the subproject be extended an a~ditional three years with added 
technical assistance provided in the areas of revegetation, 
grazing management and seed production. This will permit 
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aJtHluatt: guiJance for increasing r:1lt: amount of rangeland rf>
seeded wi th a minimum target of Z, 000 hectares per year. To 
accomplish thj~, it is recomraelh'l:d thnt a ISO hectare seed 
production farm he established. In order to optimize use of the 
improved ranre and to maximize flock utilization without causing 
range deterioration, gra:ing trials are recommended to determine 
grazing optimi:ation curves .for tbe major, vegeta.tion types. 
The~e trials will also provide. excellentdemons~rations for 
farmer extension efforts. 

To institutionalize the capacity to maintain the range 
improvement program after completion (If the project, expansion 
of the participant tr:llnlng program is recolumended along with 
additional commodities needed to implement the expanded level of 
activity. These are fully detailed in a draft project paper 
supplement prepared by the evaluation team. 
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Project ~ ~ ~ur.pose: 

This is a subproject of the Central Tunisia Rural Develop
ment Project which has the overall GOAL to improve the 
quality of rural life and real income of the poor majority 
in the area. The subproject is directed more specifically 
at the farmer-livestock producers. The PUR"POSE of this 
subproject has not 'changed' and is to'introduce improved 
rangeland management and stockraising practices among the 
livestock producers of Central Tunsia. . 

Project Description: 

1. Problem statement~ Demographic growth in Central 
Tun i s i a duri ng the pas t th i r t y yea r s has res u l ted i n ma i 0 r 
inc rea s e sin l i vest 0 ckin ve ntor i e s, par tic u l ar l y she e p 
numbers, which have expanded from about 6~5,aaa head in 1950 
to over two million head by 1980. This increase has been 
a com pan i e d by rep lac em e n t 0 f the l a r g E~ nom a d i c her d s t hat 
historically have grazed the area, with small flocks that 
tend to be poorly managed. The small f'locks comprise a part 
of the mixed farming system that is practiced by the farmer
l i vest 0 c k' r a i s e r s who ha v e mad e the t r II nsit ion fro m nom a d i c 
herder to sedentary farmer.. The settling of the nomadic 
population, along with popylation increases, have caused 
intensified pressure on available land with th'e result that 
large amounts of marginal land have been plowed and planted 
to barley and other crops, and lands unsuited to any type of 
cultivation have been excessively overgrazed. The result 
has been a low level of animal nutrition, which is exacer
bated by varying annual and interseasonal rainfall. Conse
quently the production of the individual and the national 
flocks is extremely low. This is true both in terms of 
lambing rates and carcass weights. Because of the low 
offtake, livestock producers tend to ke&p greater numbers of 
animals each year in order to maintain a certain level of 
income. 

The high late of crop failures, due to inadequate and incon
sistent rainfall, has resulted in much of the marginal 
cropland reverting back to grazing use. Returning these 
lands to grazing has not been accompanied by revegetation, 
therevfore leaving only residuaL plants, comprised largely 
of annual weedy species, of low palatability and forage 
production potential, and frequently including a high per
centaqe of poisonous plants. 
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Failure to revegetate the marginal croplands, that are 
generally left fallow or abandoned from cropping altogether, 
results from the lack of knowledge about vegetation poten
tials, and unavailability of seed, equipment and technical 
advice on revegetation and follow-up management. 

Appropriate 'IIanagement practices on non-cropped rangelands 
are "a l s IJ lac kin g due tot r. e- t yp e 0 f ten u r e ·a r ran gem e n t s, 
lac k 0 f know led g e all d fa i l u reo f use r s toe 0 n tor 0 lac c e sst 0 

common grazing lands necessary to permi t thei r proper use 
and improvement. The result of these fai lures has been low 
productivity of both the rangelands and small ruminant 
flocks. This reduces the income potential of large areas of 
a scarce land resource and creates severe erosion problems 
from overgrazing and farming of marginal lands. 

2. Proposed solution:. !.!!.! Project Role: In recogni
tion of this problem, the GOT has included the development 
of rangeland improvement and management capability as part 
of its program for the development of C!ntral Tunisia. This 
sul)project was implemented in 1982 by the Office of live
stock and Pastures (OE?), a parastatal under the Ministry of 
Agriculture (MOA). OE? has established a range management 
unit (RMU) that is directly responsible for the project. 

Technical assistance is provided through a host country 
contract with Oregon State Unive-rsity (OSU). During the 
first two years of the project, a variety of activiti!s were 
carried out. Initially a socio-economic survey was con
ducted to gain information about the proposed beneficiaries 
and to obtain a better estimate of livestock numbe~s on the 
sites on which interventions were planned. A range survey 
loIas also carried out on the sites selected for initial in
terventions. These initial sites included both an area of 
common grazing land and one composed of privately held 
land. On coLLective land$ a range management committee of 
users was organized with the help of local leaders. Based 
on the plant species analysis from the range survey it was 
determined that emphasis needed to be shifted from resting 
rangelands to promote their recovery, followed by rotational 
grazing on these lands, to revegetation as the primary in
terventions leading to range improvement. This requires 
changes from the initial target of 36,000 hectares to be 
improved on twelve sites, to a reduction to 20,000 hectares 
to be improved. Revegetation is an intervention much more 
1ifficult and time consuming to implement than resting, and 
is more expensive to undertake. 
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Successful re'/egetation ",ith adapted species of perenniJls 
and annuals, followed by proper management, will provi,de 
much higher range production in a shorter time frame than 
resting, unless the area rested has a high initial popu
lation of desirable range plant species. Based on the 
experience gained in the initial two years, in which 2,530 
hectares were seed~d to perennials, 434 hectares to annuals, 
and 68 hectares to sh'rubs' a'nd thorntess ca·ctus for live 
forage reserves, the po'tent'iat impact 'and economics of the 
project appear very favorable 

Other interventions included distribution of 150 performance 
tested improved rams, vaccination and treatment for endo and 
e c top a r a sit e s 0 f 29 , 65 9 she e p for 871 s toe kmen, p l ant i ng 
18,013 carob trees for floc.k shade, planting 42 kilometers 
of cactus fence and construction of 7 water retention basins. 

Besides revegetation, 617 hectares of range was rested. 
Other interventions tested included scarification with 
locally fabricated pipe harrows to enhance recovery of 
rested land. To compensate farmers for lost grazing during 
the period of range improvement, supple~ental feed was 
provided with a 50% subsidy. A limited amount of oat and 
vetch seed was distributed to encourage participants to 
produce hay as a supplement. 

A thorough mid-project review hy a combined external and GOT 
evaluation team concluded that the project had made signi
ficant pro~ress and offered exc~llent potential for reaching 
its goal and purpose. The change in emphasis from resting 
ranges to revegetation will require additional time and 
resources to ahieve the potential impact. As a result, the 
mid-project review recommended extending the life of the 
project two years and incrc!asing the resources to provide 
for the establishment of a seed production farm to initially 
provide seed for revegetation of 2,000 hectares of rang~land 

per year by the project, and to act as a foundation seed 
farlll for private seed producers who could provide seed to 
farlllers adopting the iOfllproved range and livestock manage
ment practices demonstrated by the project. In addition, 
greater emphasis is needed to develop grazing optimization 
data through grazing trials that are necessary for estab
lishing proper grazing management of the range once it is 
improved. 

In order to provide the required services and advice to 
farmers and stockmen after the completion of the project, 
additional participant training was deemed necessary. The 



development of the seed farlli, increased vegetation activi
ties, and conducting the grazing trials, requires additions 
in technical assistance and commodities. This amended 
project paper provides for these needs. 

3. .Ii.!!. Phasing: This proj-ect is both an institution 
buil~ing project and a development project. The institution 
building activities.'ar~· the 'd'evelopment of tlie RMU in the 
OEP. This is being done t'hrough participan"t training and 
technicaL assistance. This amendment will give expanded 
scope by the addition of a seed production function to the 
OEP to provide both foundation seed and supplies for the 
project reseeding needs of species identified in the plant 
materials testing program.. The increased emphasis on reve
getation, in addition to the management and extension func
tions, wi II requi re longer and different types of technical 
assistance and added types of participant training. This 
amendment wi II extend the LOP to September 1989 and cover 
the increased costs. ALL of the ten original long term 
participant trainees are now a~signed to studies abroad. 
! den t i f i cat ion 0 f the' add; t ionall 0 ng t e r m t r a i nee sadde d 
will require eady attention once th·is amendment is ap
proved. Because of the Long Lead time requi red, the devel
opment of th .. seed farlll and ordering the' necessary commodi
ties needs highest priority. Gra~ing trials recommended 
~ill be based on both revegetation interventions already 
carried out and on future interventions. They should re
ceive early planning to ensure adequate information as they 
will form the basis for development of grazing utilization 
management plans. Unless unexpected delays occur, the time 
frame proposed shouLd permit the project to acompLish its 
objectives. 

4 • Target Areas: I n add i t ion tot he sit e s i,., c l ud edin 
the original paper, additional sites will be considered to 
the north of the pres~nt Locations. The boundaries of the 
intervention area are set by those of the overall Central 
Tunisia RuraL Development Project. However, as farmers take 
on the responsibiLity for range improvement, the Project 
wiLL need to be flexible' in determining the area receiving 
technicaL advice. It lIIay be! necessary to utilize higher 
raAnfall sites for certain seed production functions to 
insure adequate supplies that are outside present project 
boundaries. As range improvement is needed in several parts 
of the country, responding to farmers demands should be 
considered in terms of tt'e need for livestock forage and 
erosion control purposes rather than strictly political 
boundaries. 
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5. Beneficiaries: The primary beneficiaries of the 
project will be the livestock producers who reside within 
the boundaries of the Central Tunisia Rural Development 
Project. Initially this will cover about 2500 farm fami
lies. That number should rapidly begin to expand by the end 
of ~he project financing, to where at least 15,000 to 25,000 
families wilL be primary beneficiaries' within- twenty years. 
Secondary benefits ~iLl' be gained through more reLiabLe and 
expanded suppLies of meat and wool in the country, reduction 
of soil eiosion and water runoff, reduced ruraL to urban 
nigration, and expansion of service industries that wiLL 
accompany increases in income. 

6. Project Outputs: The primary outpouts wilL be a 
Range Management Unit of the OEP with adequatly trained 
staff capabLe of sustaining a range management program in 
Central Tunisia that can revegetate and oversee management 
of 2,000 hectares of range improvement accompLished annu
aLly, provitie the seed and pLanting stock to sustain this 
annual increment of improvement, and provide foundation seed 
and technicaL advic.e for private seed muLtipLication that 
shouLd develop to fill demand on private holdings as a 
resuLt of project demonstration and extention activities. 
In addition, the RMU' wiLL oversee and provide advisory 
functions or. range and Livestock management, suppLy suppLe
mental feed during periods of intervention that reduces 
grazing, arrange for veterinary services, improved breeding 
stock and other servic~s required for improvement of the 
range Livestock producers~ Applied research activities wiLL 
be conducted to test new pLant materials and technicaL 
innovations that become avaiLable. 

7. Project Inouts: To be aetermined by USAID/Tunis, 
GOT Ministry of Agriculture and project staff. 

8. Administrative/Management ResponsibiLities: 

a. Project Organization and Management. 

This amendment makes a s.light change in organiza
tionaL r~sponsibiLity. The RMU has opera~ionaL 

responsibility fo,. the project under the OEP. The 
contractor operates under a host country contract in 
an advisory capacity~ A coordinating committee 
comprised of the various participating and coLLa
borating agency administrators reviews programs, 
oroaress and resoLves inter-agency probLems. The 
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Centra.l Tunisia Development Authority (CTDA) will no 
longer have coordination and evaluation responsibi
lities. Those responsibilities will be handled by 
the coordinating committee and the MOA. 

b. Administrat;on. 

(1) GOT 

Asal re adyou t linedt he 0 EPis the co unt e r par t 
agency. The direct administrative responsi
bility has been assigned to the director of the 
Range Management Unit. 

(2) Contractor 

The OSU contractor operations are advisory in 
nature, but include collaborative operational 
assignments designated by the Director of the 
RMU, as appropriate. The administrative respon
sibility for all foul"' OSU subprojects has been 
ass..igned b-country to ont! of the OSU resident 
advisors to facilitate· coordination and consoli 
dation of sel"'vices. Day-to-day responsibility 
for OSU staff and technical requirements has 
been assigned to the senior resident advisor for 
~ach subproject.. The contractor is also respon
sible, in coLLaboration 'with the RMU, for pro
curement of U.S. originating commodities. 

(3) AID 

The USAID agricultural officer in Tunis has 
responsibility 101"' AID ovp.rsight, monitoring and 
evaluation requirements. In the event that this 
office is terminate.d in Tunis, responsibilities 
would have to shift to Washington, with possible 
support from the regional N~ar East Offices· in 
Rabat and Aman. This should pose no serious 
problems, as the Minis.try of Agl"'iculture in 
Tunis has con~iderable experience in handling 
USAID projects, including host country con
tracting for services. Likewise, the contractor 
has experience in operating with the the MOA, 
and has already demonstrated its ability to 
handle the existing contracts, including pro
curement and shipping of commodities. 
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10. Statutory Checklist: 

All s tat utor y c r i t e ria ha ve bee n me·t • (To be verified 
)y USAID/Tunis) 

~ECOMMeNDATIONS: 

rhat the extension of tne Tunisian Range -fhnagement Sub
Jroject No. 664-0312.8 be approved and additional funds in 
the amount of $3.0 mil'.iQn be added. It is further recom
nended that the Project Assistance Completion Date (PACD) be 
extended an additional 36 months to September 30, 1989. 

PROJeCT RATIONALE AND oeSCRIPTION 

A. Background: 

1. General. 

Th e Rang e Management Subp ro j ect wa s funded unde r the 
comprehensive Central Tunisia Development Project 
(664-03L2), as an amendment to that project date.d June 5, 
L981. As a s~bproiect, Range Management had as a purpose to 
introduce improved rangeland management and stockraising 
practices among Central Tunisia's farmers. A scheduled 
evaluation held in May of 1984 concluded that the project 
was making very good progress toward achieving the project's 
purpose. Range improvement techniques were being systema
tically developed, and almost 4,000 hectares had already 
received range improvement interventions. Most targets were 
being met,. and generally planned implementation was accor
ding to schedule. In the area of livestock management, the 
evaluation team felt that, although work was progressing" 
these techniques were still a long way from being introduced 
to area farmers. 

The two main sub-elements of the project purpose were to 
test and adapt a technology for range improvement in Central 
Tun i 5 i a and to de vel 0 pan ; ns·tituti 0 na l cap a b i lit y '01 i t hi n 
the oep of the Ministry of Agriculture to support and carry 
aut range improvement in the area. The evaluation team felt 
that both of these sub-elements were being successfully 
developed. There was a strong recommendation that the pro" 
ject continue, and hopefully expand its efforts in these 
areas. 

The evaluation recommended that an extension of the 
project be granted so that 3 additional years of work couLd 
be done. One reason for thie recommendation was that the 
originaL technical design emphasized deferred grazing or 
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resting of land as the major technical intervention. The 
project staff ha3 found that more active interventions such 
as reseeding were required on large portions of the range
land. This has required testing and adaPting a wider range 
of interventions for range i'mprovement on a much larger 
5 cal e t han was .0 rig. ina l l y. pro p0 sed.. The e val ua t ion con 
cW,rred with 'che project staff in their decision, and there
fore proposed an additional two years for aevelopping appro
priate technique's for r'ange improvement,. testing and I!valu
ating those techniques, and extending them to area livestock 
producers. 

Additionally, the evaluation and redesign team, in 
discussions with project staff, AID officials, and GOT 
officials, nroposed that efforts be made to insure that the 
project would be capable of expanding, and that the range 
improvement efforts could be sustained over time. This 
requires t~at in addition to continuing the planned efforts 
of the project, some additional emphasis needed to be placed 
on insuring the long-range impacts of the project work. 
Most notably ~ill be an effort to induce livestock producers 
to increasingly assume responsibility for rangeland improve
ment. 

During the next five years, an increased emphasis will 
also have to be placed on improved livestock management, the 
relationship of the livestock to the range, and the techni
ques of improved livestock-range management wi l l have to be 
extended to livestock producers on the impr~ved range sites. 

This proposed amendment to the Range Management Project, 
therefore, is a continuation of a project that has been 
under implementation for the past two years. It will extend 
the project two years in time, and strengthen and expand its 
effores, which have already been determined to be successful. 

2. ~ Project Area. 

The central portion of Tunisia is much less de'leloped, 
more sparcely populated and has considerably lower average 
income levels than the northern portion of the country. The 
southern portion of Tunisia includes part of the Sahara and 
the nearly vacant areas on the fringe. It is largely unin
habitated outside of a few oases. The central zone is 
largely dryland cropping and semi-arid rangelands inter
spersed ~ith irrigation perimeters from either catchments or 
tube wells. Many of these are small farmer irrigation of 
limited portions of their small holdings from hand dug wells 
or' use of natural springs. rtlany of these have been devel
oped or improved under the Small Holder Irrigation sub
project of the CTRD. 
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The dry land .ixed faraing systea served by this ~~oject 
covers a rainfall zone that is pri.ari tty under 4Ci· a. of 
annual precipitation and aost of which ;s 300 a. or less. 

Most of the fara· holdings are less than 20 hectares. Nearl~ 
all taraers· raise livestock as part of the syste., aainly 
sheep. GenerallY flocks are under fifty head and average 
about t ..~nty-five. Sheep are a aajor source of fara inco.e~ 
particularly for those faraers wit~out any irrigation. Where 
sGiall sca.le irrigation is available, vegetables, fruit craps 
and forages, such as alfalfa, are raise~ as cash craps with 
all residues fed to li~estack. These s.all:far~er, also crop 
dry· l and. wi t h bar t ey as the p r i.1I a ry c. rap and du r 4GI If heat an 
the better soi ls. These- p'ravide stubble and str,aw residues 
for sheep feed, and will be grazed when aoisture is inade
quate for grain de·/elap~ent. These fields wi~l be fallowed 
after the grain crap, prillarilly by allowing the fields to 
grow up in weeds and volunteer grain which is used for 
grazing. On deeper soi ls, tree and vine craps, prillari lly 
olives, alaonds and grapes are raised. Salle dryland vege
tables and food legu~es are also produced. 

The non-tillable and aarginal lands are used as ,ither 
privately held or co~aunal grazing land. The sheep' are 
dependent an a caabinatian of feed resources that include 
the grazing land, fallow crop land, stubble fields, crop 
residues and supplementation fro. nay, cultivated forages 
and concentrate based on barley grain as the locally pro
duced co.ponent. 

In the past, auch of this region was coamunal range land 
that was used by .igratory tribes that held large bands of 
sheep and goats. and travelled long distances during annual 
migration that followed teed sources. As these migrants 
settled, nearly alL tiLlable land was plowed in efforts to 
privatize holdings by eaC"h faaily. l.ivestock nuabers have 
n,arly quadrupLed in the past thirty years whi Le Ireas of 
rangeland have st,adilLy decrea$ed. This has put increasing 
burdens on far~ lind to support the flocks and increased 
i.portation of hay, &traw and concentrate f.eds have been 
required to sustain ani.aL nuabers. This has been aade 
econo.icalLy viable by rapid rise~ in the aarket deaand and 
price of sheep and goats during the period af rapid econollie 
grow t hr. s u L. t·1 n9 1" rOil t h.. a 1 l booa and· h·1 gh lev eo l sat ell 
plaYllent tor .igrant labor in Europe. The· econollics are Less 
Itt-rlct;veo toda)!', where conditions have now changed, Ind 
Livestock pr-ic,s have·stabi Lized or declined. Much of the 
Land pLowed has proven to be sub-marginal and abandoned for 
cropping, but not revegetated for grazing. 

3. R.lationship g! ~rograll Objectives: 

i. Govern.ent at Tunisia 

The GOT has pLaced a high priority on the improvellent in the 



income for the rural population in Central Tunisia, which ;s 
an area of ;Jredominantl)' sliall, lillited resources farmers 
and landless laborers. Most of these small holders obtain a 
substantial or aajor portion of their far. incoae fro. s~all 
ru.inants, lIainly sheep. One of the favored elellents in the 
Tunisian diet is .eat of sheep. The per caQita consumption 
has been increasing more rapidly than production. Increasing' 
the productivity of sheep flocks through'illproved range and 
livestock IItlnagl!lIent will help both producer and consumer. 
In addition, range illprovellent will reduce soil erosion and 
ltllcessive water runoff and streall flooding and 5i ltation. 
Ttds 
prio

subproject 
rities. 

is therefore tully in accord wi th GOT 

b. ~IP Priorities 

AID'S present orientat~on in Tunisia is to reduce its activ
ities as the cau,ntry reache:! an econoaic level that pLaces 
it considerably above the Level of .ost AID recipient coun
tries. Efforts in agriculture, during a period of phase
down, are being restricted to the area of Central Tunisia. 
As noted previously, this area has .ore disadvantaged people 
t han the nor t h'e r n par t 0 f' the co un try. Al tho ugh u r ban 
develop.ent and private business and industry developllent 
now. ar .. c.onsidered o.t higher priority in AID's l:unisia 
prograa, a certain level of effort was considered illportant 
in the developllent of Central Tunisia. In addition to the 
nee d t Q. he l pile e t Tun i s i a· s· f a ad r equi r e II e n t s, he l pin 9 t a 
increase the incoales of Central Tunisia·s farllers helps to 
reaove soae' of the pressure on rural to urban·'.igration 
which can exacerbate the efforts eo iaprove uban conditions. 
AID's enttr~ Central Tunisian Rural DeveLo~.ent Project has 
been undertak~n in an effort to aid the GOT in producing 
food, raising inco.es and sti.uLating balanced growth. 

c. Other Activ·ities in Related Areas. 

Two additional CTRD subprojects have direct relationship to 
this. subproject. Th~ Qryland Far.ing Syste.s Research Sub
proiect is exa.ining i.proved practices to increase the 
dry land yields of wheat and barLey that fora a .ajor part of 
the annual feed calend.r. In addition, they are doing re
search an hay, forage and puLse crops that are illp~rtant 
p~tential iaproveaents on the croplands of beneficiaries tor 
use as Livestock teed. The Extension Subproject is develop
i ng a core· 0 t s pe c. i ali s. t s, s eve r a·l 0 f wh i ch co u l d pro 'lid e 
in-service training Ind technie~l support to the RMU. In 
addition, the Subproject of Saall HoLder Irrigation is .0'1
ing into i.proved on-fara water .anagellent. Many of the 
beneficiaries ot the Range "anage.ent Project have soae 
irriQat~d resources or use grazing an irrigated lands at 
10•• I •• son. At L these subprojects need to interact Ind 
provide .xchange of intorllatian and technical assistance as 
appropriate. Since they are all be·ing provided technical 
issistance by the sa•• contractor, technical crass-fertili 
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zation should be possible. 

The World Food Prograa has been providing food-for-work 
coaaodities to project beneficiaries on land that is rested. 
They also support planting cactus for feed reserves in the 
region. This cactus prograll .ay becolle a large scale donor 
assisted effort in the future~ 

The Near East Bureau is working with varlous international 
agenci~s, the SIT Bureau and recipient governllents to ill 
prove the exchange of inforllation and biological lIaterials 
and to coordinate in-service training where appropriate. 
This. is focused on dry land agriculture and inclUdes the 
activities covered by ttds subproject. Every effort should 
be lIade by the sUbp~oje~t to bot~ take'advaniage of these 
network a~tivities and cont~ibute to them. There are closely 
related AID financed projects in Morocco and Portugal, and 
one is in the project design phase in Jordan. Every effort 
should be aade to interact with them. 

B. Detailed Project Description: 

1. Project Purpose 

The purpose of this subproject amendment rellains the same IS 
presented in the original subproject PP, that 
duce' i IIprov ed range land lIanagelient and stock 
tices laong the far.ers in Central T~nilia. 

is, to intro
ra i si ng prac

z. Project Outputs 

Anticipated project outputs as stated in the original sub
project PP are adequate to achieve the purpose and progress 
toward that purpose appears satisfactory. However, in order 
to assu.re the creation of I sustained prograat of diffusing 
the techniques aaong CentraL Tunisia's faraers, and thereby 
progress toward the long range eeono.i e Ind soc; Il goa l, a 
re,inforee.ent of existing outpiuts and adding further out
puts seeas adv i sab lee Therefore,. the outputs have been re
vised and soatewhat restated. 

(••) Proven econo.ieally feasible technology for r.ange
land ~. forage iaproveaent. 

Th. original subproject design intended to obtain im
proved rlngeland prillarilly through the develap.ent of 
1Z pilot sites covering approxillately 36,000 hectarts at 
land. Various techniques would be used on these sit.s. to 
Ichieve that i.prove~ent, with the largest ellphasis 
pllced on resting and deterred grlzing. The Project
stiff taund that I greater emphasis had to be placed on 
other technique. such a. reseeding, revegetation,
.echanical treat~ent,. etc. However, these techniques had 
to be adapted to the' situation ~!1 C.ntral Tunisil. 
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Consequently, this allendlllent puts aore ellpahsis on de
veloping and adapting technology for rangeland improve
lIent so that the chances of successfu l illprovellent can 
increa$e and costs can be lIini.ized. A target will be to 
obtain a SOX ch~nce of ~ucessful intervention through 
1985, a 60X chance through 1987, a 70X chance in 1988, a 
75X chance in 1989-1991, and an as: chance thereafter. 

The Project will continue to wark on: 

-screening of plant .aterials, and 
-.testing atethl1ds of land preparation and 
reseeding/revegetati~n, 

and will increase ellphasis on: 

-lIIeasuring the econolllics of the interventions; 
-grazing lIanag~lIIent to deterlline appropriate utilization 
of range and production levels through grazing trials; 
and 

-develgp.ent of socially acceptable grazing syste~s. 

The assullptions are that this illprovellent can be ob
tained in a cost-.ffective lIanner and that the p ...esent 
technology can be illproved upon, at least for IIOSt 

sites. 

(b.) ! Project Unit that .E.!.!!. undertake range ~ forag.!. 
i.'drove.ent 2 approJCa.ate·lr 3,000 hectares 2..!.!. year t :.. 

.!.!!.- pro v i de t" e'c " n i cal ass; s tan c., !!. far. e r s ~ 
extension services. 

Th is, out"put. was. prev i ous l y conta i ned under output s for 
trained field ~tatt, trained backstop staff, pilot units 
and land treatllent. Operating in conjunction with output 
(a) above~ the objective is to intervene on large areas 
under actual range conditions or an cereal cropping 
areas to inc rease the av ail ab Leo forage. The ope rat ions 
should be conducted over several years and several dif 
ferent sites to de.onstrate to the' far.e,.s the benefits 
of the technology. At the sa.e ti •• the staff will be 
trained under field conditions, thereby increasing 
their technfca.l expertise that wiLL be required for 
sUlta.ined ,ffo."t.s in rang. and fodder illprove••nts. 

It is assu.ed. that concentrating the training and 
developlDent of the unit, whi L' targeting a slDal Ler 
surface area, will improve the prospects for long range 
expansion of project efforts. It is alia assulled that 
the unit can shift the ,. •• ponlibi lity for illprov ••ent of 
forage production to the tar.e,.., th.reb~ decraasing its 
d i ,.. c tin t • r v • n t ian r a l. and inc r It a sin 9 its t e· chn ; caL 
advi. a r ~ ,. ole. At. s t 0 f the sea s s uII Pt. ion s will bet h• 
tar;.~ of 100 far •• rs undertaking i.prove.ents by the 
.nd of the proj.ct witb technical assistance for. the 
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project. 

(e.) ! ~!1e ....nt unit for !.!!.!. Introduction II Iliproved 
"heep .~r'4.hJe.ent II Central Tunisi.':, f_raers •. 

This output was previously part of the pilot unit out
put, anJ incr~ased ~eat production and specialized feed
inu outputs. The project found it necessary to establish 
a ,eparate activity to work with sheep production. Con
sidering th~t one of the ~ajor ways in which producer 
incolles wi II be increased wi Ll be thro-ugh the increased 
e-lCpansion of lIeat. and. wooL production, and a. lIajor share 
of tnis expansion wilL be through i~proved livestock. . 
aano10ellent, a .ore,. i.portant ellpahsis on livestock
 
lIc1nage.l:nt is advised. This output therefore will
 
co.bin~ th~ previousLy .ore disperate eleaents of sheep
 
husbandry und~r one output, and increase both the focus
 
and e.Cent of those activities in the Project. The
 
activities of the sheep unit will continue, naaely:
 

-distribution of hay and concentrates;
 
-organizing and assisting with anillal health ca~pai9ns;
 
-genetic i~provellent through the distribution of
 

i.proved raas; and
 
-creep feeding doaonstrations with area far.ers.
 

The project has tilled the distribution of feed to 
~orrespond to the breeding and la~bing seasons, thereby 
hoping to i.prove laabing rates ~nd lamb surv';vability 
and 9 row t h•. As dol' t a i s gat her edon the ben e·fit s 0 f t his 
activity, as well as the creep feeding and ani.al health 
interventions, convincing faraers of these benefits wi II 
becoa~ the aain task. Therefor. an extension systl. in 
she~p husbandry will have to be developed. Through the 
grazing tria.ls that are recaa.ended, information should 
be coLlected an aeat production, breeding and lambing 
rates and gene-rolL ani.al health. In addition overalL 
feed, nutrition and lIanagelient calendars are needed. A 
co~parison of traditional aanage~ent practices with 
thos. reco ••ended by the livestock services and 
detaonstrated in 'actual far. conditions should give the 
basis for i.proved husbandry practices to b. extended. 

-analysis of co.parativi production d~tl;
 

-.conoaic analysis of aanageaent and feeding practices;
 
-general herd .anage~ent co.parative data analysis;
 
-an anlysis of the social proble.s of sheep aanagellent

i.prove.entl; and 

-. shllp husbandry •• tension syst ••• 

Cd.) ! ~ Production Syste•• 

This output is added, in this a.end~ent, to the original 
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project design. This has been done for several reasons: 

-The! he~vier ellph.asis on reseeding nas drastically
increased seed requir~lIents and costs. Already, alliost 
S1S0,OOO have been spent on seed.To lIeet the projected 
level of 2000 hectares reseeded each year, from 10,000 
(al Skus./hoJl) to 24 6 000 (;.& 12 kgs/ho1.) of seed wi llbe 
need~d each ye3r. Seed costs have ranged from 2 dinars 
to 4.5 dinarsl kg plus shipping. Thus costs wi II be at 
least S60,000/year and could reach S144,OOOlyear. 

-Local plant lIate-rials have been screened that are very 
pro II i sin g and ·c au1· d· be· a 0 rea dapt a b Let 0 l 0 cal 
conditions. These· ne~d to be auLtiplied. 

-An e.panding range lIanagelient prograa will require a 
low cost source of seed, in increasing quantities. Th. 
original ti\rgetsof 12,000 new hectares per year after 
the end ot project funding would require up to 144,000 
kgs. of seed. 

-Foreion sources cannot always be relied upon to supply 
the quantities and types of seed needed. 

-
-A toreign ~xchanqe· saving of $.5 ~ilLian lIay be 
pas.sible. 

A seed far~ wiLL be b~ilt which will have an initial 
a·i n i a u.s cap a cit y 0 f pro du c i n g 1 a, aaa It 9 s •-. of see d 
annually. A. seed. cleaning and treataent capacity wiLL al 
so beestablished to handLe the tars's production. This 
will aeet auch of the p~oject's needs. 

Th. capacity ta clean seed will be about 1 ta 4 tilles 
what is be·lieved wi II be produced on the farll. This wi l l 
&llow t~ea~a.nt of s~ed produced by contract growers 
th rough se.d produc ti on cantract i n'1, wh i ch the proi ect 
w,i II try t~o develap. Eventually, the seed productian 
will .ove to the private sector, and the seed far~ will 
produce only parent lIatl~ial. 

It is assu.ed that ecanomical produc~ian of local seed 
.at.~iAl can b. dane througb private channeLs to ••et 
tutur. rang. r.seeding ne.ds. 

1. Project Inputs: 

The original subproject PP esti.at,d input costs as 1.815 
.illion dinars for the GOT ($4.0 siLlion) and $2.6 .illion' 
for USAID. AID's contribution covere~ the casts of technical 
• S Ii, tin c • ( $ 1 • J 3 7 ) , l 0 ngin d s h a r't t • r s t r a i n i n 9 
( s 6 It 0, a00) , • v a·l u a t i an ( S40,000> , and c a all 0 d i tie s 
(S582,500>. 

ALthough the Project as presentl1 being fapLellented can be 
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successfully cOllpleted under the present level of funding 
and the present tille fra~e, it is the opinion of the 
evaluation/redesign teall that additional inputs and extended 
till~ would be extre.ely cost effective. This proposed allerid
.ent, therefor'e, recolillend:; two levels of iJdditional fund
ing, subJect to availability of funds. The first level would 
transfer $1.5 IIi llion of existing funds froll other sub
projects of the Parent Project and would require no new 
obligations. It would increase AID's funding to 54.1 
lIillion. The second level would require an additional $1.5 
.illion in new obligations. In each level of funding the GOT 
budget cOII.itt.ents woul~ be 2 .illio~:dinar jncre~ents. 

A.endllent level one would, therefore, inerease overall costs 
by S4.S IIi l Lion. Allendllent level twa would inc·rease those 
costs by $9.0 .illion, and is strongly reco.mended if those 
tunds b.coli. available. 

In the first level of funding, the USAID contribution would 
go to the establishllent of the seed produ~tion capability 
($737,000)~ increased technical assistance and SOli. cOliliodi
ti.s to range i.provellent tecnology ($302.000), long and 
short-ter. training ($342,000), inflation (S47,000), and 
conting.ncies ($67,000). 

The Tunisian Government would contribute the land for the 
se.d far., operations cost at the project, cOlilioditi.s and 
personnel. 

The inc rea sed fun ds wa u l d per mit e lC ten d ; ng act i v ft i est 0 r 
two years, increasing ·the e.phasis on rangeland i.prove.ent 
techno logy, i .pro vi ng graz i ng .anagellen t, streng then i ng the 
Project Technical Unit, and the d.v.lopllent of a seed pro
duct ion sy s·te.. The twa year ext ens ion wou l d a l so increase 
the shift to private sector involvement, particularly the 
physical and financial contributi'on ot participating 
far •• rs and se.d produc.rs. 

As noted, the project review and redesign team strongly 
recolillends that an additiona~ level of funding be approved. 
This level would add S1.S million in U.s. contributions and 
2.0 /lillian dinars in GOT contributions. Th. U.s. 
contributions would cover 87 PMs of long and short terll TA, 
10 PYs at long t.ra trai~ing,and Ipproxillat.ly $400,000 in 
cOllllodities.Tunisi.n cont,..ibutions woulci cov.r increased 
per-sonnel, increal.d op-e-rltionl COlts, and additional 
CQ••odit1.s. 

This additional funding level would p.rlllt a faster Ind ~ore 
co.preh.nsive testing Ind develop.ent or rang. and forage 
i.prov.llen~ t.chnology, and In 1ncreaae in lere.ge illproved. 
ft WQuLd IL Low an increas.d ••phlsis on anillaL produ~tion 
and .anage.ent, and .ove~ent toward develop.ent of livestock 
.xtension capabilities. Most illportlntly it would increase 
the pice towlrd private flrller involve.ent Ind greatly 
increase the likelihood of attaining desired adoption rites. 
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Ill. Project Analysis: 

!~ ~ !sti.ate ~ Finzncial !!!! 
AID's .ajor inputs into this project aeaendllent, under 
funding incre~ent one, are the provision of lang and shart 
terll technical assistance, long and short-terll training for 
Tunisian participants, and caallodities for range improvement 
and seed production and treatment which are not avai LabLe in 
Tunisia. u.s. Local currenc)" cos·ts are a total at $97,600, 
whi~h is for the purchase of salle itells ofequipment for the 
seed cent e r. 

The GOT contributions to this project are estiaated at 65: , 
.nd onLy project expenses that would be incurred Qwith Q 
the project have been considered,i.e. additio~al GOT 
expenses. These in~Lude aLL operations costs of the project,
inclUding feed sold to participating livestock producers at 
1/2 of reguLar price as pa)"lIent for lost' production on 
rangelands deferred frail grazing during range illprovellent. 
These operations costs are est.iaated at an additional 
S·1 ,41 "', aaa 0 v e r the' 0 rig; noll budget ; nth i s a IIend II e n t • 
Project personnel increases due to this allendllent .re 
esti.ated at S675,000, tra'ining costs at $'48,000, 
construction costs at $169,000, and cOllaodities at S863,OO~. 

The AID contribution to the original subproject ~as 

est;~ated at $2.6 .i Llion. A host country COR-tract with 
Oregon State Unive·rsity was negotiated to provide the U.S. 
funded inputs. Of an original $2,457,000 contract, it is 
estillated that $1,495,516 rellained as of April 1, 1984. 
Table ttI.A.1. gives the cost brtakdawn of that contract. 

Tht GOT originaLly aade total calillitt.ents to the Project of 
$3.0 ai l Li·~n. Of this, aproxi~ateL)' $1.5 IIi LLion halle not 
been experided. Both U.S. a.nd· GOT unexpended cOlilli tllents 
wouLd be used in this amended project. AdditionaL tunds of 
U.S. $1.5 .i Ll;on and GOT dinar 2.0 .i lLion (aprox. 53.0 II) 
wouLd be coa.itted. Those additional funds ar. sua.arized in 
TabLt III.A.2. beLow. 
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TAiLE II I A.I 

lANGE NAHAGEHENT ,aDJECT 644-0312-1 

USAID fUNDED CONTRACT fOR INPLfHENTATJDH 

Contract	 ~un, 

~.ti••ted lxpcoditure 
ThTouJh Hncb 

VouchcT	 15 Jul, ·u 
16 

17 

II 

Ii 

20 

Voucher.	 1'0,.1 

lnl..ted Throuab Dec. 

Annual Coat -- 4 
lit I••ted COil Throuab 

HaTCh '1.. 

E,tl.at.d ••••DC. ~rcb 

'e\",unnel OPE Travel Allowance, Ot her Dlreci 
Participant 
TralnlnR Co_odilie. 

Indirect 
Colt le·tal 

'11 

UiO,OOO 

71,li7 

'144.000 

14.'42 

,IU,OOO 

47,ZU 

"10,000 

l4,IU 

1103,000 

23,303 

1640.000 

20.117 

104.000 

li8.U6 

12'4.000 

'1,011 

12.457.000 

477.646 

.,U6 

1.476 

I.ni 

'.lU 
I.on 
'.iU 

2.2U 

2,302 

2.270 

l,211 

2.255 

l,405 

6.710 

1,051 

·0 

2.575 
1,002 

0 

1,174 

l.551 
J.OIl 

1,617 

'70 

2.15V 

144 

2.637 

2.743 

131 
322 

1,17' 

11.034 

12.647 

5.3.6 

J.Ji6 

7.0!! 
2,210 

20,302 

P,fo6~ 

6.i17 

1,.331
322 

717 

16.064 

U.427 

7.Ul 

5.070 

5.221 

4,J34 

74.187 

6•• 766 

37.447 

:5.7111 

2~,09~ 

22.164 

-- 
24:;;.16014.011 n.616 11,381 U,I36 .,363 ·".616 47,328 51,706 
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Tabl~ lII.".2. 
Su••~ry Cost Esti.ate ~nd fin~nci~l Plan 

($000 U.S.) 
---_......-.--~.......-..~~~~-~~_.-_-_
.......--..------~---~-~---~-


All GOT TOTAL 
C~tegory FI LC FI LC LC'1
..----.-.-.-.-~--_...._~~--~ 
---~~-----~----.--~--~~--
T.A. 480 480 
GOT Personnel 675 675 
Training 342 48 342 411 
Co••odities 462 97.5 163 462 960.5 
Cons~ruct1on 161 161 
Otllier 1414 1414 
Contingency 67 1t7 
Inflation 47 47 

TOTAL 139. 97.5 3161 139. 3258.5 

Esti.ated incre.~nt~l funding due to this a••nd.ent, under level 
an. fun din g, i s pro v idedin Tab l. I I 1.A.3 ." by, 0 u r C. In 4 us. 0 f 
curr.ncy and by fiscal y.ar. 
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The budget projections for level two funding, $1.5 .i Llion 
increment, or 53.0 million for the additional a.ended budget, are 
given in r.ble III.A.4. below: 

TA8LE 111.A.4. 

ESTIRATED BUDGET FOR l£VELT~O, IMC2EREMTAl FU.DI~6 

$1.5 RILLIO. U.S.AID 
~~~~------~~_....- -- ~-~-_._-~-~.. -- ._------~~. 

Technical Assistance: 
3 PY Additional $ 360,000 
1 py extension for 

seed production S 120,000 
1 PY Eatension for 

range/Livestock • 120,000 

27 PN of short ter.· TA 
Econo.ics (6'") S 60,000 
Livestock 
Far. Rachinery 

(9P")
(9PR) 

$ 90,000 
S 90,000 

Seed Production (3P") $ 30,000 

TOTAL TECHNICAL ASSISTAICE S 870,000 

rIAl.IIU; 
Long Ter. 

2. Ph.D. S 150,000 
4- JI.Sc. S 80,000 

TOTAL TRAIIUU; S 230,000 

CO""OOITIES, RAISE S 400,000 

TOTAL. $1.500,000 
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- -8. IRPLEREHTATION PLAN
 

This amended sub-proj,ct will continue to be iapleaented by the 
OEP through its Range "a~agement Unit. It is recoa.ended that the 
U.S. funded inputs, ;nr.lu·!ing techn; ca lass htance and coa.od;
ties, be suppLied through an aaended host-country contract with 
Oregon State University. '(his i~ logical as OSU will continue to 
supply T.A. and other i"tJuts under their existing contract. That 
contract wi l l continufl for another two years. As OSU is know
ledgeable about the projec,t, ~as experience i~ range aanagellent 
ina s i at ; l a I' c l ; II a t i r, Z 0 n e, and i saw a ,. e a f sou,. c e s· 0 f a pp ,. 0 p 
riat .. cOlllllodities th'lt need to be purchased, it is· logical to 
aaend their contract ~o include the inputs to be supplied under 
both the existing and allended project .gre.aents. 

The evaluation team no~ed that the iaplementation schedule of the 
original PP was generally on target. It appears that the progress 
under the project will continue to follow that schedule tor those 
elelllents of the project that were c~"tained in the original 
docullent. Because the seed production system is • substantially 
new addition to the original project, a separate illpleaentation 
schedule is suggested for that operation. 

IRPLEIEMTATION SCHEDULE; Sf£D PRODUCTION SYSTEI 

July 1, 1984 Project Approval 

Find land far seed far. 
(Project staff) 

Order seed fara co••oditie' 
(Project staff-OSU) 

DIt S i g n see·d tar a and s •• d 
cent.r 1ac1 Li t1 es (Use short
tel'. consultant with Proj.ct 
statf) 

Order .e.d far. suppLies fro. 
u.s. (Consultant 
specifications, OSU procure) 

aegin recruitaent for seed 
production Idvisor CaSU) 

Hire seed production advisor 
(OSU-MOA) 

Order lacIl fara supplies for 
spring (Project st~ft) 

Order fara call.adi ti es troll 
Tunisia sources (project
statf) 
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J~nu~ry 1, 1985 

June 1, 1985 

Sua.er 1985 

FalL 1985 

May 1986 

"a1-June 1986 

July-August 1986 

FilL 1986 

Seed production advisor on 
board 

See' d f ~ r II a c qui s t ion 
cOllpleted, aake arrangellents 
for seed far. ~nd seed center 
design and construction if 
needed (Advisor' and Project 
st~ff> 

Appoint interi. Tanisian seed 
tar. lI~n~ger (OEP) 

Se.d· far. equip.ent arrives 

Clean seed productionti~~ds 

~nd grounds, prepare for fa Ll 
seeding (Far. staff) 

Begin needed corllstruction for 
~eed far. and seed center 
(F~rD staff - ~R) 

Appoint an interill' Tunisian 
s.ed cen~er lIanager COEP) 

o r' d e r U• S• see rio c e n t e r 
co ••odit;es (the's" can be 
ordered earli.r if seed center 
bui lding is ready sooner) 
COSU). 

Install and test irrigation
 
systea (Far. staff - Gov't
 
ir,.iga~ion office>
 

Plant seed production fieLds 
ot grasses and Legullos needed 
by Project 

Tunisi~n seed production spec
ialist 'M.Sc.) returns frail 
U.S. ~nd be.gins supervising 
~ ••d far. ~nd' •• ed center. 
Interi. Tunisians continue as 
far ••~nager ~nd seed center 
IIa nag e r' un de r sup. r vis ion 0 f 
.e.d production speciaLilt. 

Harvest seed 

CLean seed 

Plant seed fieldS 
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C. PA~TICIPA~T TRAI~IN6 
_~""J' 

Under the existing project 10 participants for long term training 
and 14 for short term training have be~n funded be AID. This has 
been done through a contract with OSU. As this arrange~ent has 
proven satisfactory and cost effective it is reco••ended that the 
arrangem~nt be e.tended to include training under this amendment. 

Seven long-term (4 8.S. and 3 M.S., 14 PY) participants and 15 
short-terlD (45 Pfit) participants wi l l be funded under this 
alDendllen"t. These wi l L be selected be the ,.OA/OEP wi th 
consultation frail the R,."U and the 'technical advisors. The GOT 
will cover transport costs for a,ll participants. The scheduling 
is ;;ven below: 

5CHEDULIM& Of PAaTICIPAMT TIAI.EES 

Long-Tera 

3 persons are scheduled to depart for long-ter. training in 
June of 1984 under existing budget co•• itt.ents. 

4 per son s are p l ann edtare c e i ve 8. S. leveL t r a 1n 1 ng. This 
w·ill require two years of training each, with 2 people 
sc'heduled to depart in 1985, and Z people in 1986. Areas of 
study are: 

Range scienc~ with ainors in; 

agricuLtural aechanics 
agronomy 
seed prodvlction 
range ~tilization 

3 persons are scheduled tor M.S. leveL degrees, requiring 
two years each. Two wouLd be scheduled for 1985 and one in 
1986. They would study range scien~. ~ith aincrs in ; 

seed. production 
range i.provellent 
range manageaent and utilization 

S prrsons ptr year will go for short ter. training in 1985, 
1986, and 1967. 

Schedule For Long-Ter. Participants 
(10 original, 7 proposed) 

1983 1984 1985 1986 1987 1988 

D.p.rt 1,.S 
285 

4"S 
3es 

2..S 
28S 

1MS 
285 

Return 1MS 
28S 

4"S 
385 

2"S 
2as 

1"S 
2a5 
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D. SOCIAL ANALYSIS;-

The sociaL analysis und.~taken fo~ the o~ig;nal subp~oiect· PP 
re.ains basicaLly the same. the proposed a.endment aakes no .ajo~ 
changes that would affect the social systems as analyzed in the 
PP. In the review, the teall found that the project staff was 
required to aake sOlie slight 1I0difications frail the original 
design r.lativ. to social factors. Those are discussed below. 

1. Social Organization: 

The PP called for establ.ishing .anagealent cOalmittees on private 
and collective lands to .an~ge grazing of 'liproved ranges. In 
the case of collectiv~ lands this has been followed. In the case 
of private rangelands, that. is, privately held lands in larger 
grazing areas, this has not been done. In aost cases, these 
lands are held within kin groups, and a formaL coa.ittee is 
neither desired nor ne.ded. 

2. Grazing Manage.ent: 

The PP assuaed that aanageaent of the grazing wouLd be done by 
det.r.in;ng the appropriate nUliber of aniliaL units to be -grazed 
on the perilleter~ and alLocating to own.rs or collective lIembers 
the nUllb.r of ani.als each lIeaber could graze. This has not 
worked for t.wo aain reasons. Fil~s.t, herders cOllplain tha·t 
spLitting their flo~ks between the periaeters and other feed 
sou r c • s r equi res en gag i ngadd i tic na.l she ph. r ds, p fa b l ells i n 
breeding and laabing seasons and (',ther feed and water problems. 
Secondly, herders worry that other aeabers aay not respect the 
nu.bers and wi l~ theretore gain ~or. froa the iaproved range. rhe 
project staff, teeling that it is too difficult to police 
nuabers, r.salved th~ problea by letting all the sheep of the 
•• abers graze, cantr-alling utilization by the dates of opening 
and closing the r-ang•• Thus sheep grazing days are set according 
to the available fodder and the actuaL days for gr-azing are 
deterained by the sheep a",ned by the .e.be·rs. This appears to be 
an acceptabLe SOlution. 

3. Risk aehavior: 

As not.d in the original PP soc.ia.l analysis, risk behavior will, 
to a large extent, det.rlline th. adoption rate of the proposed 
technology. With a larger .mpha$is being placed on range rese.d
ing and the associated higher cast, the probl •• at risk behavior 
is even aore important. Secause of this, the review team proposed 
conc~ntlating aore effort on deter.ining the probability of suc· 
cess of revegetation, finding ways to reduce the cost at revege
tation interventions, and deterllin1ng aor. precisely, through 
grlzing trills, the actual benetits. Because of the cliaatic 
variations, this da·ta should b~ colt.cted for It least five 
years, 10 success Ind benefit probabi lities can b~ included in 
financill analysis. 

A aa jar i n9red 1en tin con 'lin c i ng far lie r s· t hat the new pr act ice s 
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should be adopted will be to lower the risk assoc;at~d with the 
unfa.i liar practic:~s. This .eans that the project wi II have to. 
prove to the satisfaction of itself and the faraers that the 
techniques have a good chance to succeed. 

4. PrestiQe, Saving and Herd Size: 

A key assu.ption linking goal and purpose is that "i~proved range 
.anage.ent and stock raising practices will improve the quality 
of the sheep flocks which in turn will increase the .arket price 
o fan i IIa l san d con t rib ute to hi gher p ~ 0due t i v i ;t Y." III P lie i t i ~ 
the· econollic analysis is that 1I0re ilnd larger lilGlbs can be 
produce'd w.ith fewer ewes, so that lo'wer nUllbers of ani"lIals need 
to b~ kept on the range. The PP argued that these assu.ptions 
would hold, and the investaent was viable because: 

(1)	 Stock raisers would respond to the price incentives 

(2)	 There would be a .ulitplier effect froll the pilot 
siteg 

(3)	 Rotational grazing and reduced herd sizes would 
continue after the project ended. 

At this point in the project it is not evident that illproved 
range lIanagelient and stock raising practices will illprove the 
quality of the flocks. Not enough experience with grazing .on the 
iaproved pastures has bee done to aake these deter.inations. One 
danger is that iaproved range wil'l, increase fodder ind cause 
herders to keep aore sheep, thus contributing to increasing 
nuabers and low producti vi t)". Iaproved husbandry' practi ces such 
as creep feeding, flushing" health and nutritio.'1 aay not be seen 
~)" h.rders as contributing to better herds. A aajor unstilted 
assuaption, but ;aplicit in the econoaic anal)"sis, is that bettir 
ran ge and husb and r y pr a c't; c e s will inc reasethe produe t ion 
(weight and nuabers of laabs) of both ewes ilnd hectares. 

There is little doubt that the i.prove.ents can prodUCt those 
results. However, there lIay ~. oth.r factors such IS pr.st;;. ;n 
the nUllber of aniGllls owned that wi LL offs.t Iny gain. IIlde tn 
pasture i.prove~ent, i.proved flock health, etc. 

rt will be essential to 1I0nitor the position of h~rders and 
develop .eans of changing attitudes it the assu.pticns stited are 
t 0 h0 Ld. 1 t the)" dana r. hal d" the Ii 0T II a y ha vet 0 t I k. IIare 
direct action, such as through quotas, taxation or user fees, to 
control ani.al numbers in order to get the benefits of i.proved 
practices. However, it would be hoped that the practic." the.
.eLve., possibL1 coupled with int.nsive dlllon,trition. and. train
fng	 st •• fonl couLd product the de.ired results. 

To help dtterlline how herder ittitudes ir. forlled, as well as how 
lIanage.ent decisions are currently aade, .onitoring of herder 
behavior will be necessar)". This can be partialL)" accollplished 
through the presentl)" e.pLo)"ed social questionaires, as well as 
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direct abs~r\lation. A Itey to the acceptance by faralers will be 
(in addition to reducing the risk alentioned above), aore 
~~.anstr~lions and ~.ten$;on work. The review tea. feels that, if 
tunds ar~ avaiable, this work should be considerably expanded 
beyond that included at present or in the proposed a~endm~nt 

u"d~r the fir~t level at funding. 

~ Technical Analysis: 

1. Technology ~ Rangeland I~orove.ent: 

~~ Selection ~ Analysis: 

The o,;g;nal project paper requires that a rangeland alanag'lIent 
plan be illpll'lIented to illprove existing vegetation with respect 
to cOllposition of forage species andtotal forage production. 
Sites for enacting the interventions were to be selected in such 
a fa~hion as to represent the lIain types of rangeland tenure 
patterns in the area. The lIain rfHOliliended intervention was the 
use at deferred rotation to provide flexible grazing lIanagelient 
that would prollote anillal weight gains and Qp~i~al vegetation 
growth. Fencing, water developll.nt, surface treatllents. and 
seeding were to be e.ployed as appropriate for the environmental 
and social situation at each site. 

Site selection andanalysis was conducted by the Central Tunisia 
Range Project staff as part of the rang••anaaealent jlanning 
process. Analysis at site capability and constraints allowed 
pf~iect staff to select range aanageaent practices that would 
.e~t .anage.ent obiective~ for each site. Sites for interventions 
were selected to represent collectively owned ~nd priv~tely owned 
perilleters. In every case a pri.ary criteria for inclusion in the 
project was prior resolution of Lane titling issues. 

The original project plan called for the division of aanagement 
sub-units at collective sites and the develop.ent of rangeland 
cOlillittees ot participating tarll~rs that would work with the OEP 
techniciins in illplellenting the progra. and governing the use of 
rangelands under their jurisdiction. On peri •• ters where private 
ownership is the norll, participating taralers would be organiztd 
into ;roups to tac.ilitlt. the transf.r of t.chnical infor.ation. 

The .an.ge~.nt units w.r~ divided into sub-units, Ind I ran~e 
cO.Nitt.e was organiz.d on coLlective Lands at El arik~t•• Range 
cow.itt •• s on collective lands were p~rtially successful in 
gi'ling the tar.ers input into interventions. Range co•• itte.s of 
private landowners were unnecessary is the tar.ers· .xt.nded 
f •• ily was alr.ady cooperatiy.ly grazing on their private lands. 
an coLL.ctiye and pr1yate llnds far.er interest in range
i.proy•••ne., .specially r.se.ding, has been good. 

Based on range sit. capabiliti.s and constrlints, appropriate
c Q ~ bin a t ion s of ~ange seeding, shrub transplanting,
terti lization, ;rlzlng lIanage~ent, water developeant, rest, 
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ripping, scarification, and other i.prove.ent practices were 
seLecteJ .1,,'" i.plellent~d on the sub-units. 

The project shouLJ continue to analyse each project site a~d 
.1 pply ; n t ~ r ven rions t hJ tare appropr i 3 t e tot he en vir 0 nilen~ a L~ nd 
:'Jci.~l couditions at the site. Site descriptions should be 
r ~ c Il r d~ d asp.) r t 0 f t1 Wr itt en II a n t1 CJ e II e n t p l anandin t e r ven t ion 
sucesses (.H'.! fai lures) should be aanitored and docu"ented 
throughout the project to provide a record for use by future 
rJn~e lI.1na~~rs in the area. Thl:'se records shou Ld doculIIent 
pr~ductivity improvelllent by .anagement practice and site so tnat 
an accurate assesSlIcnt otp.conoaaic feasibi Lity by practice and 
site can be cOllpleted during the final years ot the p~oject. 

The original project plan called for initial interventions on 2 
range peri.eters tot~lling 5000 hectares of rangeland and to 
progress to 12 peri.eters and 36,000 hectares by the end of the 
subproject. This targ~t ~ssu.ed use of extensive range aanagellent 
practic~s such as grazing .anage~ent and rest. Although these 
techniques have been ~.ployed, range reeeding has proven a faster 
and .ore certain .eans of range rehabilitation in .any areas, but 
it requires .ore int~nsive inputs~ Thes. intensive practices .ust 
progress at a deliberate and .easured paceto ~eter.ine which 
practicesare .ost successful on a variety of sites over several 
years. Consequently the project should concentrate on doing a 
high quality job on tewer hectares with a bett~r chance of 
success rather than intervene on 36,000 hectares and g~ too fast 
to do a good job and increase the risk of seeding fai~ure. The 
project has actually intervened on 3 peri.eters witb a total of 
approxiaately 3700 hectares as ot "ay 1984. 

~~ Preparation !!!!! Seeding Techniques: 

Because of the heavy ellphasis the project design placed on 
d.terr.d rotation, project inputs for large scale range reseeding 
were li.ited. In addition, as range reseeding appears to have 
been included in the design ~are as an exceptional intervention, 
or in applied re'search and testing effort, than as a lIajor 
intervention, the' stress on adaptive techniques was liaited. 
During i.ple.entation this was judged to be a flaw in the design, 
and the .aphasis shi fted to range reseeding in .any cases. 
However, this has .eant a scaling down at ta~al surfac~ treated. 
Th~ invest~ent costs p~r hectar~ have also risen, requiring 
great.r fori~. produ~tion to cover cost~ and a need to reduce 
associated risks. Consequently the project be~an to try different 
seeding techniques, .anitor results of various techniques on 
diff.rent sites, Ind develop equip.ent for seeding that could be 
locally .anufictured and were low-coeC. 

With advice fro. Tunisian ind u.s. range specialists the project 
staff began large scale seeding using plant .aterials such as 
"lJropyron dese:torum, ~ cristatulI, h. elongatulI, DactYli! 
9.~ollerata, PhdlCrlg0.!UL and Ht!'tJysa~!. coronariua. At the saae 
tll1e th~y began to test other plant .aterials. 
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L~r9~ sc~l~ see~ings in conjunction with other interventions 
such as fertiLiz~Lion, ripping, scarification, water development, 
fcnc;i(lg, IjrazinU .o1nagelllent and c~ctus and shrub pli1ntings have 
been tried on nu.erou, sites with a f3vorable precipitation y~ar 
in 1982-8.5 Jnd ~n unfavorable (no autumn rain) year in 1983-84. 
rl:veloping seeding lechniques h3s be~n a key effort of the 
III'oj"ct. U:oing l,roo1Jc3st an~ drill lIethods in cOllbination with 
various surf.ce tre3tllcnts, the Project has deaonstrlted the 
i~portance of tiae of seeding, depth of seeding and general care 
during s~eJing. this has gi'len a clear idea ot the appropriate 
~~eding .eth~Js f~r 'Iarious soil conditions fro. deep 1andy soi ls 
lOS t\;.a l low roc It 'f sur f a c·e s •. The pro i e c t has sue c e e d edin 
intervening on 2700 hectares and ~asted \I~rious seed'ing aethods 
and aaterials. Most of th~ seedings have been sucessful and 
e lC per i en ce has bee n ga i ned fro. fa i l ures as we l las' sue cesse s • 
There have been succe~ses in establishing perennial grasses, 
annual l~gulles and shrubs along with increased understanding of 
wnat interventions are .ost appropriate for the range sites on 
which there were interventions. 

The project should continue to analyse sites and test new 
techniqu~s and plant oaterials on thes~ sites as aanage.ent 
•• perienee in Central Tunisia increas.s. 

R~nge seeding should b~ conducted on nuaerous sites during at 
least 5 years sa that seeding success an Central Tunisia's illlp.or
tan t ran ge sit esc an b~ ass e ssedOli e·... s eve r a L w~ a the r y It a r s • 
Conducting illprollea~"ts, especially seeding, over sever-aL years 
wi II help to spread the' ri sk ot periodic seeding fai lure due to 
wtOather conditions. The seedings will be .onitored to deteraine 
the subsequent survival and productivit1 of the seeded annual and 
perennial forages. Surfac~ treataent, seeding aethod, tiae of 
seeding, ferti Liration, and other seeding and Land preparation 
techniques should be assessed siaultaneously. Fertilizer trials 
and sail and pLant tissue testing ~ouLd indicate fertilizer needs 
during and after seeding. Inoculation de.onstratio~sh~uld be 
conducted using avai lable Rhizobiua. Leguae seed inoculation is 
good insurance and decreases the risk of legu•• seeding failure. 
Asp e c ill e t tar t s h0 u l d .be a a de t 0 dell e lap sea dingindot h t r 
iaprolleaent techniques that can be iapleaented by tha faraers 
with .ini.aL invest.ent and .axi.ua chance of success. Direct 
seeding of shrubs should b~ turther tested so that the cast of 
shrub establish.ent can be ... educed. Proper grazing .anage~ent 

techniques during Ind atter s.eding establish••nt should be de
ter~ined. the results of this testing and .anitor;n; prograa will 
be used to develop range reseeding reco ••endations ind to show 
which sites can be succ.ssfully r.s •• ded and which should be. 
i.pl"olled by othe,. •••nl. An •• t.nlion progr •• of fieLd days and 
d'.G".cr~t'Q". wi LL now b. inltitut.d to get the fAr.ers involv.d 
tn rh. proj.cr 10 they c~n beain to s.e· the potential for range
i.pl"o'l ••ent on their own f.,.lIs. This 15 A prerequisit. to i.pL.
.entation of range i.proveaent by the far.ers. 
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~ Plant Materials Screenlng: 

The original project paper suggested that the long-ter~ plant 
aaterials testing progra. of perennial grasses and legu.es fro~ 

northern and central Tunisia, started by OEP in cooperation with 
CTDA, INRAT, INAT, Cereals Institute, ind I.e Kef Institute in 
1980, bee ant; nu ed by the ran ge pro ie, t. the pro ie, t has p l a·, e d 
230 c u l t i va r s i j! tat he t est i ng pro g r a II ate a c h II a j 0 r sit eat EL 
Srikate, Sbiba, El Alaa, Gafsa and Jhzzouni. Observation and 
seed increase plots have also been established at El Grine and 
Doumis. Seed tested in the adaptability trials were obtained froll 
coallerdal and government plant aaterial ;n\lentories .and testing 
prograas in the U.S., Australia, Kenya and Syria. Se~eral nati\le 
plant aaterials were collected throughout Tunisia by Range 
Project staff. The aost proaising Tunisian plant lIaterials 
identifiedby the project as of 1984 include: several annual 
!! e d i ~i 0 5 I Ar 9 y1 0 b ; u aa un; f l 0 U /I tHe d y 5 a r u II car n~.!L !:. 
coronoriuflI,!!.:. spinosissiliUli t Dactylis glollerata and arrzopsis 
lIilliacea. Although illported plant lIaterials were used in the 
;arLy large scale seedings f'Jf perennial grasses, the native 
annual legumes and perennial grasses aay be better adapted. SOlie 
of the perenniAls and and annuals now being illported into Tunisia 
originated in North Africa, but were selected and increa~ed in 
u.s. or Australian testing progralls. 

Project efforts in plant lIaterials testing should be continued 
The project has several prollising plant lIaterials and others lIay 
becolle ipparent with continued screening. The project should lIake 
additional contacts with ather "editerranean plant lIaterial 
sources such as Morocco ind Australia. The Australians have 
several lIedies ind grasses that have nat yet been obtained ind 
entered into tne testing progra•• Each plant lIaterial snould be 
screened i'n a 5 year testing prograll so that various weather 
years will be experienced. After the initial screening, pro.ising 
plant aaterials should be placed in larger standard plots and 
t est ed a t s e v .. r a· L Lac a t ion s a 'Ie,.. s e '4 era l (5) )' ear S S Q t hat 
responses to nuaerous si tes and weather years can be determi ned. 
Greater use should be lIade at California AgronollY and Range 
science extension and experi.ent station stiff as they have .any 
years at "editerrAnean plant aatertals and seeding technique
.xperi.nce. 

~ ~ Production ~ Multiplication: 

S.ed production Ind lIuLtipLication was not part of the ori;inaL 
project design. However, with the shift in ellphasis to .ore 
res.eding, and the successful seedin~ deaonstritions by the 
~~QJ'c, it 11 cL.ar that the project aust d.~.LQp •• eed 
P~Q~uot10n capabiLity. Tne plant a.terials tea. has begun to 
1ncrlasl seed on a lillited scale, producin~ zaoa kgs. of seed ot 
the .ore pro.ising species in 1984. To aeet projected seed 
rlquire.lnts at a .iniau. of 10,000 kg!. per year at resent 
:~:t~tto;h i.por~ed seed would require $60,000 per year.Pay the 

e project a seed fara at 100 - 125 hectares could 
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easily supply the seed requirements of the project. 

The seed far. should be co.prised of 100 hectares at dryf.r ...d 
cropland ind 10 to 2S hectares that can be irrigated. the seed 
farm should supply project seed require_ents throughout the life 
of the project and it should develop the capabilityta produce 
foundation seed of those' forages that will be reco.mended for 
seeding in Central Tunisia. The seed far~ should develop and 
extend seed production techniques to far~crs so that they can 
produce seedto support the reseeding of Tunisian rangelands by 
far~ers on private and collecti~e lands. 

The seed farm wi Ll have to de~elap ap~ropriate techniques tor 
dryland and irrigated production of range forage seeds. Weed 
control techniques .ust be developed, de_onstrated and extend.d. 
Concepts of seed field isolation and rouging of atypical plants 
.ust be de~onstrated to guarantee the .aintence of pure cultivar 
lines. Plant selection should not atte~pt to re.ove the phenotypic 
variation exhibited by the annual legu.es, as ,eterogeneity is an 
i.portant .echnais. for surviving in the vari.ble environ.ent and 
.ultiple sites characteristic of a Mediterranean cli.ate. 

The project should begin to contract seed production to fa~.ers 

early in the project. Thi~ wi II de.onstrate the potential for 
private sector seed production and give plenty of ti.e to work 
out probL-l,.s through an extension seed production program. The·. 
project has aLready harvested 5ted fro. a private fars, dividing 
the quantity of harvested ~eed with the faraer. 

As the project develops its seed production and processing 
capability, it should develop a cooperative relitionship with 
GRAFOUPAST, a go~ern.ent s.ed processing, .arketing, i.porting 
and distributian organization partially owned by OEP. Altho~gh it 
is not producing rangeland gra~s seed now, eventually GRAFOUPAST, 
or a si.iLar organization, .ust take over Large scaLe seed 
processing to .eet range forage seed de.ands. 

Seld fro. the seed fara wi lL be· .ade Ivai lable free of chirge in 
the first year or two to encaurage private range reseeding. 
Eventually this should progress through a subsidy phase where the 
leed price is equivelent to that of subsidized s••d grain or the 
variable cost of forage se.~ production. Eventually the seed 
price should be deter.ined by .arket suppL, and de.and forces of 
fr.e enterprise. Progress through these phases will depend on the 
project's abi lity to prove the benetits and .cono.i~s of range 
i.prove.ent to the farsers through an effective extension 
de.onstration pragra•• 

~ ~ P~Qduct1Qn C~o~bility: 

To develop the n.eded seed production capabi lity the project· will 
,. • qu 1 ,.... .e ed f.,.., • I" d pro c.• s sin g p l ant, as. e d pro due t ion 
speciaLls~ ~.s. advisor, and long-tera seed production training 
far a Tun,s,an. The seed tara should have a .iniaus capacity of 
to,OOO kgs. of seed per lear. At 100 kg. of seed produced per 
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hectare (below allerage weather year>, the farll should be 100 ha. 
of good nonirrig~ted faraland. An additional 10-25 ha. of irri 
gated Land wouLd increase the certainty of a yearly crop And, 
incre~se productive capacity. Ten thousand kg. of seed is ~de
quate to seed 2000 ha. of range annually. As farllers begin to 
seed their own land this additional de.and should be aet by 
contracting seed production with faraers. 

A seed processing plant capable of processing a mlnl.um of 10,000 
kg. of seed in 2 1II0nths (Ju ly and August) wi l l be needed to lIIeet 
.iniaua project needs. As faraer dellland for seed is generated, 
the seed processing plant lIIust be able to: process 1ZI0re than 
10,a00 kg. 0 f see d. It 30,0 ao k.g. pro c e s sin 9 cap a cit 'I i n 2 /I 0 nth s 
should aeet project needs. It greater deaap.d is created during 
the project, arrangeaents for seed processing ~nd distribution 
should be aade with GRAFCUPAST or a siailar organization. 

It seed production specialist trained in agronoay and tar. aanage
aent .ith experience in seed production and processing would act 
as an adllisor for 2 Yfoars during which the seed fara and process
ing plant would be brought to full capacity. the U.S. advisor 
would work closely with his Tuni,ian counterpart so that ~ local 
Banage.ent capacity for the seed far. and processing plant-would 
be developed by the end of two years. The Tunisian aanager should 
h~ve a B.S. degree, with training in agrono.y, far ••anageaent 
and agricultural aechanics. One participant trainee presentl7 
studying seed production would ~e a likely candidate to assign to 
the seed production unit. 

4. Rangeland Utilization ~ "anageaent: 

a. Liv.stock-Veg.t~tion Relationship 

Once rangelands have been iaproved it is extreaely iaportant to 
Le~rn how to graze thell without again reducing their abi lity to 
produce. learning to use these ranges aost effectively requ~res 

understanding the aniaal-vegetation relationship. This ~eans 

knowing how the sheep respond toth. quantity and quality of 
vegetation available to the. and how that lIegetation responds to 
the tia' and intensity of grazing. Th. anillal-vag.tation re
lationship can best be shown by developing livestock production 
opti.ization curves for the iaportant vegetation types. In cas.s 
where forage quality changes drastically, ane set of curves aay 
b. required tor the- growing season and another set for the dor
aant season. Each set of curv.s is developed to show aver~g. 

indillidual aniaal production and total herd production per 
hectar, plotted over the quantity of vegetation rellaining atter 
grazing (Figur. 1>. 
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Average Individual
 
Animal Production
 

it a I 

Kg/Ha - Kilograms per hectare of vegetation remaininq unqrazed 
figure 1 ~ Livestock Production Curves 

The quantity of forage availabl~ for grazing increases froa left 
to right. At the point where the average individual production is 
~Iro, there ~as been so little feed available that the ani.al 
only a•.intalns itself and produces nothing. As .ore feed beca.es 
AvaiLabLe to the individual aniaal, its production increasls 
until point 1 is reached. This is where the quantity of feed is 
enough to aive aaxiaua. individual aniaal production. Having aore 
vegetation than this aaount available to the ani.aL will not 
1ncre.se production. 

The principle of individual aniaal production was understood 
ctnturies ago. An old Icelandic far. rule says, MIf you reduce 
th .. nuaber of Ini.a Ls on you,.. tar. and those that reaain put on 
weight then you had too aany aniaals for your far ••~ 

Where the production of the individual ani.al is zero, the totlL 
h.rd production per hectare is Ilso zero. Total herd production 
per hectare increls.s IS .or. feed is Ivailabl. Ind it incrlas~s 
.ore .. apidly than individual ani.al production. Mlxi.ua total 
h... d production pe .. hectare 1, re.ched It point H. 

Th. rang••anage .. adjusts the quantity of feed available to his 
ani.aLs by adjusting livestock nu.bers. In ord.r to ~ove froD 
L~rt to right on the production curves, total ani.al nUDbers are 
reduced to .ake .or, feed avai LabLe to the re.aining individuals. 
Atter r.aching point H, further reduction in ani.al nuabers to 
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allow for more fe~d to the remaining individuals results in 
reduced herd production per hectare. Moving to the right~ past 
point H results in a steady decline in total herd production 
while individual ani~al production re~ains at the ~axi~u~ to the 
right of point I. 

If .aximum individual animal production and maximum herd produc
tion per hectare are plotted at the same level on the production 
axis, the lines will intersect at point B. On the original pro
duction curves developed fo~ Blue Grama ranges in Colorado, the 
highest dollar rl!turn per hl!ctare was made where the two lines 
intersect. This was the point where 336 kg/h'a of vegetation was 
l eft un g r a z' e d and l i vest 0 cx· nUll b e r s we r ei h ba Lan c e wi t h the 
vegetation. Leaving a re'sidue ot 336 kg.lha of vegetation opti 
.ised ani.al production and .aintained forage production and soi l 
stability. Grazing intensities that produced .axi.u. herd gain 
per hee tare we re too hea vy and reduced forage product ion. Li ve
stock production curves developed on grazing trials in Iceland 
and Africa show si.ilar results, except that the quantity of 
vegetation left ungrazed at point B varies with the vegetation 
type and the growing conditions. On a bog type pas~ure in 
Iceland, the quantity to be left ungrazld it point B was nearly a 
ton per hectare. In Niger,.on an annual grassland, the q12antity 
to be left ungrazed at point B was 185 kg/ha. The proper allount 
of vegetation to be left ungrazed ~ust be deterllined for each 
i.portant vegetation type in the project. 

There are four basic questions a range .anager must an~wer logi
cally t.o .anage an area effectively. These are: When should 
ani.als be put into the area, how .any should be put in the area, 
when should they be taken out at the area, and where should they 
go. Having a set of production curves for the vegetation being 
utilized .akes it possible to answer these que~tions logically to 
opti.ize production. The key is the balance point B. 

Ani.als should be put into an area only when there is .ore vege
tation than the a.ount at point B. It the a.ount indicated at 
point B to~ the vegetation type being .anaged were 300 kg/ha, 
tnen tne anillals should not graze the area unti l there is 1I0re 
than 300 kg/ha of vegetation available. 

How .an~ ani.als to use depends on how lIuch ~ore vegetation there 
is than the 300 kg/ha. It there were 400 kg/ha, 100 kg/ha could 
be graz~d. Mu ltip ly 100 kg/ha be the nu.ber at hectares in the· 
pas~ure to deteraine the a.ount at vegetation av.i table tar 
grazing. Using 3 pe~cent of the body weight of the aniliaLs as 
their daily dry lIattlr intake, divide the dai ly dry ~.tt.r intake 
into the quantity of grazable forage ta deterlline the number af 
.n111.l days of gr.zing .vailable. (Aelle.ber, of course, th.t the 
'''11 Lable 10r.ge il,s to be useable, Ind dry lIatter intake alay not 
reich 3 percent it the forage has too high a water cantent). Put 
a large nU~ber at ani.als in for a short periOd or fewer ani.als 
in for a longer period. 

Take the aniliaLs out ot the pasture when the vegetation is grazed 
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down again to 300 kg/ha. 00 not let the calculation of how lIany 
animal days of grazing were available deterlline when the animal~ 

are taken out. Forage growth often occurs whi le the anillals are 
grazing and the calcuLated period can be extended. In salle cases, 
the quantity of forage is reduced by storlls or other incidents 
and ani~als lIust be relloved earlier than anticipated. 

Where to take the aniliaLs depends on where and what kind of feed 
is avai lable. The ilDproved ranges should not be grazed below the 
balance point. If there are no ranges left with lIore vegetation 
than that at tne balance poin~, the ani~als s.hould !SIo·.,e to crop 
stubble, be fed hay or other s~pplellents or be sold or 
slaughtered. . 

~ Feed Source ~ Livestock Response Calendars: 

In order to deterlline how best to balance the anillals with the 
vegetation it 'is necessary to have a feed source calendar showing 
what ti.e of year the different types of forages, hay and concen
trate are avai lable for sheep in the area. An anillal response 
calendar should also be developed to show how an; •• l gains or 
losses fluctuate throughout the year with the different kinds of 
feed. These feed source and anillal response caLendars provide a 
bas;s for baLancing the ani.aL feed and forage budget for the 
year. The ani.aL response calendar often shows where and when th~ 

illproved rangeland can be .ost effectiveLy used to opti.ize sheep 
production. 

It is i.portant to know the capacity, capability and cost of each 
seg.ent on the feed source calendar. It is also i.portant to 
knowhow changes in one feed source wiLL affect the others. 

The feed source and sheep response ca Lendars wi II show how Oe~t 

to use the Livestock production curves. Fdr exallp~e, when ranges 
i~proved with perennials are grazed, production from these ranges 
lIay be'opti.ized either by using a large number of anillals for ~ 

short tille or fewer aniaals for i longer tiae. 

In the project area it i~ Likely that the feed source calendar 
and the sheep response calendar wi II show that to optillize pro
duction troll the whole systell it is better to use fewer anillals 
and extend the tille that they are on the higher quality feeds of 
the illprovtd ranges. This couLd be particularly illportant during 
stealling and flusning periods. This. grazing syst •• couLd reduce 
the amount of hay and concentrates required in the criticaL 
August - Septellber dry period. 

On th. other hand, without understanding tile teed source and 
anillal response caLendars, the illproved ranges lIight be grazed to 
optl.i:1 production by using aore ani.aLs for a shorter ti~e. 
This kind of uti lhation, considering onL)' the rangeLands wouLd 
r.suLt ;n additional stress on the other feed sources'on the 
calendar. 

Where tat stored in the tai L of the sheap l'S• a source of energy 
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used during periods of low feed avai lability, it aay be important 
to optomize production in terlls of thea.ount of fat stored fn the 
tail. Production optillization curves for the illproved rangelands 
could be developed using stored fat as the aeasure of production 
rather than anillal weights or IIi lit production. The circullfe~ence 
of the tai l at the largest portion lIight be a suitable aeasure. 

Each segllent of the feed source syste~ ava; lable to the livestock 
producer ~ust be considered in developing his lIanagelient syste~. 
The project is currently checking the f.asibi lity of adding 
anhydrous alilionia to the 'stra~ to' tllprove the Quality of that 
segllent of the feed source ~ystell. 

Where 1I0ist"ure- is such a lilliting. factor, there is another seg
lIent of the feed source systtell that could be illproved. The 50
called "fallow systell" where weeds are allowed to grow on rested 
cropland wastes the precious water. The palatable weeds are 
either grazed or harvested and stored for future use, but the 
unpalatable weeds area allowed to grow and us. aoisture to pro
duce vegetation that cannot be used. The feaSibility of • cereal 
cropland resting technique, such as a rotation witil annual 
aedics, that produces only palatable plants to be used in the 
feed syste. should be investigated in .ore detail. 

To .anage effectively, the sheep producer lIust unde~~t~nd each 
seg.ent of the feed source systea and be able to lIanipulate each 
s.g••nt to his advantage. ~e needs to balance his anill~l nu.bers 
with each segllent of his feed source budget. 

It is iapartant that the project begin as Quic~ly as possible to 
develop Livestoc~ production curves on the i.portant vegetation 
types and prepare feed source and sheep response calendars for 
the different areas. 

Sheep production curves are developed on dellonstration are.s 
grazed at different levels. These areas not only pro~ide the 
inforllation needed to plot the production curves, but dellonstrate 
tothe tarllers the shelp prodcution that coan be lIade at the 
different intensities ~f grazing. The iaportant thing is that 
those dellonstrations !hhow the farllers how much vegetation lIust 
be left ungrazed if he is to optollise sheep production. With 
these optillization curves, w. can ~lso determine the net benefit 
or c~sh inco•• that can be obtained fro. th~ different vegeti~ion 
types. Co.paring these· with figures on the various types of 
interventions we will have precise econoaie Ind financial returns 
on ranges. 

To create the dOllonstrat;ons and produce the sheep production 
curves, at least three pastures .ust be available on the vegeta
t 10 n t y p. be i ngus ed. Gr a z i n9 au s t bee are f u l l y con t r 0 l led 0 n 
thes. pastures to give three distinct degress of grazing intensi
ty. It it is necessary to construct fencing, the size of the 
• ode rat e L'I 9 r a zed pas t ures h 0 u l db. l a r gee n0 ugh t 0 sup p() " tat 
least 20 sheep and result in good gains. Each pasture would be 
stocked with the salle nUliber of sheep but the heavily grazed 
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pasture should be half the size of the aoderately grazed pa.sture 
and the lightly grazed pasture should be the size of the .oder
ately and heavi ly grazed pastures cOllbined (figure Z>.The actual 
size of each pasture aust be deterained in hectares. 

HEAVY JlODERATE LIGHT 

Figure!~ Relative ~~ Grazing Desonstrat;on Trials 

With equal sized pastures that are already fenced, the three 
desired grazing pressures ca~ be obtained by adjusting aniaal 
nu.bers. The .aderately grazed pasture should have twice as aany 
aniaals as the Lightly grazed pasture and the heavily grazed 
pasture should have three tiaes the nu.ber as the lightly grazed 
pasture. Where pastures are not of equal size, aniaal nuaber~ 

should be adjusted to the area available in each pastu~e to give 
a grazing pressur~ ratio at 1 : 2 : 3 tor the Light, aoderate and 
heavy use pastures. 

The vegetation co••unity in each pasture is aonitored and defined 
using the frequency aethod placing quadrats along perllentaly 
narked transects. The quadrat size should gi've a frequency of 
about aox. for the 1I0St abundant spec; es. The frequency sallp ling 
should be done at least annually to show changes in plant COIlPO
sition resulting fro. grazing and weath~r. Changes in plant 
species, especially annuals, aay be caused by precipitatin pat
terns and require that the vegetation cOllllunity be defined 1I0re 
t han on ce aye a r. 

The quantity of vegetation is next deterllined for each pasture 
using the double saapLing aethod where lthe' a.ount of vegetation 
growing on slial L plots is esti.ated. One' tenth of th pLots are 
clipped atter estiaation to give- actual quantity. A regrlssion 
equation is then used to adjust the other estiaates. This sall 
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pling is done on a per.anently located transect adjacent to the 
one used for frequency sa.pl;ng. The quantity of vegetation on 
each pasture is deter.ioed each tille the ani~als are weighed in 
or oue at the pasture. 

As soon as the initial wegetation weight has been deter.ined an 
equal nu.ber of ani.als are put in each pasture. At least 20 
ani.als should be used in each pasture. If ewes. with lallbs are 
used tor the de~onstration then there should be tw~nty ewes. Ewes 
and la~bs should both be weighed. It is the ewe weights that wi II 
show tne f'irst decrease due to heavy grazing. If lallb weights 
only ire used the decrease in la~b weight due to he~vy grazing 
will be .asked by the ew~ put'ling her own body wetght down to 
provide tor the la.b. 

At aonthly intervals, ani.al weights and standing vegetation 
aeasure.ents should be taken to caLculate average individual 
aniaaL gain and totaL herd gain per hectare for each pasture. 
These .onehly .easure.ents show the ani.aL response to grazing 
intensity, indicilte the quality of forage by .onths and lIake it 
possible to caLcuLate pl.nt growth during each .onth. At the end 
of the grilzing season the average individuaL ani.aL gain and the 
total herd gain per hectilre for each ~~sture are plotted ov.r the 
a.ount at vegetation Left ungrazed at the end at the season. Each 
pasture gives a point on each line. If the data plots Like that 
in Figure 3, th~ pastures have been too heavily stocked and 
should be adjusted be reducing ani.al nu.bers in relatio to th .. 
quantity of vegetation avaiLable in the following year. 
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FIGUae 3 - Dati fro. De.onstrilt;ons Stocked too Heavily 



All three pastures have been grazed t~o heavily to produce
pruduction opto.ization curves. In this case both individual and 
total herd gain are increasing fro. left to right. 

It the data plots Like that in Figure 4, the pastures have been 
too lightl~ stocked and should be adiusted by increasing aniaaal 
nuabers. 
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Figura 4 -'Data fro. ~e.ans~r.tion. Stocke4 too LightLy 

ALL three pastures have been grazed too lightly to product 
production optoaaization curves. In this case individual anillal 
production il at the .axi.u. leveL and total herd ~ain decreases 
froal L.ft to right 

When the dati pLots Like that in figure 5, the pastures have been 
correctly stocked to produce the production opti.ization curves. 
For this to be the case both sides ot the to~al herd gain per 
hectare curve .ust be indicated. 
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figure 5 - Data fro••••onstrations Stocked Properly 

The lightly grazed pasture shows the Location ot the .axiau. 
indi~;dual ani.al produc~ion line and the decreasing side of the 
total herd production per hectare curve. The .oderately and 
heavily grazed pastures show the slape of the individual aniaal 
production curve and locate the zero production point an the 
vegetation scale and the point where the slape .eets the .axillum 
individual aniaal production. The heavily an: .oderately grazed 
pastures show the increasing side of the totll herd ~roduction 

per hectare curve. This curve is constructed using the zero point 
and the three herd production points. 

The resulting production curves will relate ani.al production co 
quantity of vegetltion left ungrlzed and serve IS I guide to 
opti.ize animal production. 

The feed source Ind livestock response calendars should also be 
developed as quickly as possible for the different areas of the 
Pf'''J.' I. fh- pr1adwG t ton llU,..,e. for the "ange Lands the.se Lves are 
not enough to ae.,.Lap ••ute_ole grazing syste. for the sheep
producer. To ope;.'Ize sheep production and develop I aanage ..ent 
I y S t ell Chat ; I I Q cia Ll y _c cepta b let a the lac a, l tar •• r s , i tis 
necessary to have the sheep production curves tor the local 
rang. Lands, the l aca l feed source ca l enda r and the l oea l l i ve
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stock response caLendar. Sheep, donkeys, aules, horses, cattle, 
caaeLs and goats shouLd be included in the anillal response 
caLendar. 

Figure 6 shows how a combined feed source and sheep response 
calendar aight look in so.e parts of the project. A plan for 
obtaining data to put actual numbers on the calendar should be 
i~plemented for the different aanage~ent areas of the project. 

A sa~ple of the different classes of ani~aLs fro~ seLected far~s 

should be weiqhed at least at monthly interva~s. The feed source 
calendar as it is developed will show the 6ritical tiDes for 
weight taking. Nor all a~i.~ls on a far~ need to'be weighed. 
Tester animals in each flock can give good data if the sa~e 
tester ani.aLs are weigheJ each tiae. A weight response line can 
be pLotted for each species and class of ani.al on the far~. The 
5heeD calendar should shaw weights for ewes, Laabs Ind rams. 

FIGURE 6
 
FEED SOURCE CALEIDAR
 

June July Aug Sept Oct Nov Dec Jan Feb Ma,.ch April May 

-Rangelands Graze cactus,So.e green growth on aest rangelands 
Grain buy hay, ranges depend; ng on war. weather. 
Stubble, ~oncentrate rainfall. too cold 
grain feed wheat for good growth 
residues bran and 
in fi c-lds bar-ley, .ost 

c.ritical per
~"' ... 

160 kgs. hay per ewe needed a 1 kg./day 
A••onificatian of hay here 

As grain ;,S 
threshed, 
staL ks, roots 
and weeds put 
in stack. 

SHEEP RESPONSE CALANDEI 

~lndiVidual Animal Weight 1 
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L. .;;;E_C_O.-N_O.-II...I_C ANALYSIS; 

-1. Seneral: 

The project Paper calculated the IRR for rangeland i.provement at 
29.2:. This rate was based an i.proving 36,000 hectares of 
rangeland during the project and aaintaining a rate of 
improvement at 12,000 hectares per year for an additional 10 
years. Benetits, measured in increases in laaab production, canle 
fro. an increased Laaabing rate, rising fro. 40X to 95:, and 
increased lallb weights, frail .18 kgs. to 29 ~gs., whi le total 
numbers of s.neep were reduced•. Tne rationale w'as that" incre~s~d 

quantity and quality of forage, 'collbined with illproved lIanagellent 
of the animals and illproved ani.aL heaLth, wouLd lead to 
increases in lambing rates, birth weights, survivability and 
growth rates. The technical basis for these assu.ptions appears 
to be basically sound. The illprovement of r~ngelands were 
esti.at.d to increase the liveweight yield of pasture fro. 7.2 
kgs./ha., to about 20 kgs./ha. 

The need to do extensive reseeding of rangeland to improve 
pastures, IS opposed to deferred rotations with little other 
intervention, has greatly increased the per hectlre cast of 
grassland illprove.ent. In addition, this shift has reduced the 
rat e a f range i.p ro II eatent, and th erefore inc rea sed the overhead 
cos~s per hectare in the early years. This would naturalLy Lower 
the IRR unless benefits can be incrlased. 

~ Anallsis !! In~erv.n~ions: 

The deter.ination of the econo.;c returns to rlngeLand interven
tions (drilled seeding, scarifying with broadcasting and without 
broadcasting seed, deferring, su~soiL ripping, shrub transplant
ing and direct shrub seeding), r.quirls knowing the cost of the 
int.rvention and the prOduction of la.b and wooL in .ither .we
La.b or Laab fatt.ning operations. S.v.r~l things aust be k.pt 1n 
aind wh.n s.tting up the syste.s for data coLL.ction needed to 
p.rfor. the anaLysis. first, the establish.ent of forage by any 
chosen method IIUst take into Iccount the chanc.s of getting some 
pr.-d!ter.ined level of success. That is, the perc.ntage of 
hectares on which the in~ervention was done, succeed.d, on the 
desired lev.l of rlnge i.prove.ent. SecondLy, I caLcuLltion 
should be .ade of the foregon. production of not using tne range 
whiL, the int.rvention takes pLace. For exa.pLe, it estabLishing 
a perennial grass requirls deterring grlzing on the Land for two 
years, then the valu. of the Lost grazing aust be caLcuLat.d. 
Final Ly, the incr.ased production of the range atter the inter
vention h•• taken place aUlt be ••asured. 

In a ew.-L •• b aperat1on, the value of the rangellnd .ust be 
.easur.d as the value of the la.b C.eat) produced plus the wooL 
produced per h.ctar •• Thi, value can only be accurately .e.surld 
by the actuaL Ini.aL produc~ion fro. the feed produced. We can 
.ake esti.ates of the increased productivity fro. the .easure
.ents of forage produced (cuttings), but Iccurat ••easure.ents 
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can only' be obtained fro. actual weights obtained under grazing 
tri~ls, bec~use under grazing only ~he utiliz~ble plant .attrial 
will be ••asured as the ani.all wiLL selectivelY chose desired 
species. Feed conversion ratios wi II also not need to be e~ti
.aced, as the ability of the forage to produce .eat will be 
.easured in the livestock gains. Total beneficial production of 
plant .aterial can b~ .easured when the inten~itl of grazing 
reaches the point where weight gains on ani~aLs no longer occurs. 
Therefore, weighing aniDals when they are placed on the pastures, 
and t~king periodic weight .easurellents, we can establish exact 
production levels froll illproved rangelands. :These lIeasurelunts 
should be t~ken fro. lands treated in v~rious ~ays, 'nd co~pared 
lIIith untreated lands. the cost's at each treatllent would' be co.
pared with increased production to deteraine· tne returns to the 
invest.ent. 

Given the variability of clillatic conditions, particularly rain
fall distribution and quantity, in Central Tunisia, and the large 
fluctuations troll year to year, prababi lity factors should be 
attached to the costs and benefits at rangeland illpravellent. For 
exa.pLe, if reseeding of perennial grass is done, and a grass 
stand is not achieved, a second year of reseeding .ay be re
quired. This will increase· the costs and delay the benefits. 
Likewise, Low ra.infall years .ay lower production considerably 
beLow the average established for a period of years. 

In order to have a _ajo~ i.pact on the ran~elands at Central 
Tunisia, the Project will bave to convince livestock growers to 
undertake range i.prove.ents and follow with proper grazing .ana
ge.ent. To acco.pLish this, the stock_en will have to be convinc
ed that the interventions w·i l l work, wi II pay invest_ent costs, 
and can be done ~ith the .ini.u. of risk. For the stack.en in 
Central Tunisia it is .LsG essenti~( th.t ba recover bis capital 
invest_ent in the shortest ci.e possible. 

Trials done in th .. U.S. on production of la.b through grazing of 
si.ilar grasslands to those in Tunisia show that ewe la.b combi
nations will produce one ki logra. of la.b,liveweight, with 10 
Id logra.s of dry.atter. Using these figures as esti.ates of the 
productivity of the grass we can .ake soae estiaates of the 
productivity of the i.praved. Central Tunisian rangeland. Fro. 
~uttings of forage on non-i.~roved and i_proved ranges the pro·
ject has shown th~t: reseeding has in~,..ased the ctrjo aatte,. pro·
duced, over non reseeded rlngellndl, ~~ 300 to 600 kgs./ha. on 
si.ilar· land. In 10•• cases results have been even aor. spec
tacular, showing dry ~atter production incr.ases of II .uch as 
1500-2000 kgs./ha. as esti.a~.d by range specialists. 

In .ddition to tocal dry matteraains, the quality of the forage 
appears alia to have increased. Although palatability of the 
forage and its ability to produce .eat can only be deterained by 
actual grazing, it is likely that reseeded ranges will be aore 
produceive per unit of vegetation, especially where so.e species 
in the non i.proved rangeland are selda. or never eaten by 
ani.als. Data fro. 1984 have not been co.pleted on total produc
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tion, b~t sa~ples taken in Februar1 show high frequencies of 
reseeded grass, and high pLant populations within the sa.ples. 
"ost areas show pLant populations of reseeded grass in excess at 
20 per square lIeter, with it least 1/3 of the area above 40 per 
sqUire aeter. frequencies are 80X or above in the samples. It 
these' irasses can survive the dry suamer aonths, indications ar. 
that high forage praduction will be possibLe. In addition, annual 
legua.s s.eded with the grasses have deveLaped and set seeds l 
thus farage productian and protein levels should b. increased. 

Secause lIery Little' grazing has taken place an reseeded ar ather~ 

wise treated lands, an~ nO'dat~ has been caLlec~ed on growth 
perforllance, fecundity or 'aorbidity andaortaL.ity rates of 
ani.als, it is i.possibl~ at this stag~ at the project to de· 
t •• ;ne it progr.ss toward the .conoaic i.prove.ents is being 
.ade. Gtven that ·without project" rangeLands probably did not 
exceed an average drYliater production of 100-150 kgs. of dry
aatter/ha., and that aost reseeded areas .xceed 400 legs./ha., and 
have reached 2000 kgs./ha., wo",ld indicate that aeat production 
targets could be easilly aet or exceeded. 

The review and redesign teaa recoa.ends that the expansion at 
acreage be aade largely the responsibility of livestock ~aisers. 

The project would function aainly as an advisory service where 
staff would operate as specialists to backstop OEP extension 
s tit f • the p raj e c twou.l d undertake i n t e r v en t ion s on a l t II i ted 
area, aainly for applying and evaLuating techniques of estabLish
ing, iaproving and .an.gin9 rangelands under actual" production 
conditions. With this eaphasis the key to expanding the area of 
iaproved ringeLand and therefor~ spreading overhead costs aver a 
lirger arei, will be ltvestok growers' wiLlingness to undertake 
th. inv.staent costs. 

An anaLy~is ha~ therefor~ been under~aken to deaonstrate what the 
.tniaal required iaproveaent (benefit streaa) wouLd need to be to 
r.cov.r capital investaent and generate a return to capitaL. In 
the analysis, it is assu••~ that investllent woul~ be aade by the 
Live.tock growers, pric.s wouLd b. current Liv.w.ight lamb prices 
at 2 TO per ki lo;raa,' per hectare costs at d.ferring grazing
would be 7 kilo;ra.s at liv.weight production ar 14 TO, and 
capital r,covery wauld n••d to b. done in eith.r 5 years of 10 
y • a.,.s. Gen. ,.all y, 1 0 yea r s was ch0 sen tor s h rub san d per. nn i a l 
grasses and 5 y.ars for annual Leg",a.s due to th. long.r def.rred 
gra~ing period far the shrubs. and grass.s~ A 1S p.rcent di~caunt 
rat••as used both as a r.pres.ntativ. opportunity cost of c.~1

til and is a rat.· that would repay bank interest rates (7%> and 
give a r.turn to .anage.ent. Th. benefit strei. required to give 
the 15 1 IRA p.r h.ctlr. is calculat.d* and converted into Live

• Tn. c.~c\'datiQn i. to find the benefit str.aa that, when 
discount~d ov.r the p.riod of ti •• chosen, It the nt.r.st rate 
chos.n, wlll jest .qual the discounted cost streaa. Generally all 
calcula,tions assuae end at year costs and benefits. Discounting 
tak.s lnto account 1I0ney saved (discounted cost) or .oney 
for.gon. (discounted benefit) due to the inv.st••nt. 
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weight lJlIb 41nd esti.atedincreased forage production needed to 
p"oduce that lallb unaer a ewe-lallb operation. For the perennial 
grasses iAnd annual legu.es, results of the last two years
indicate that these resultats are obtainable, even in cases where 
the seeding fai lelJ in the first y~ar. Tables IIl.F.l to III.f.S. 
liive the esti.ates of target production the faraer will need to 
achieve to recuver capital costs. Ho production values have been 
obtain~d for d(Jla or shrubs, as th~se new transplants are not 
liHge el\oughttOdeter:sine forage production. the large costs at 
shrub transplanting has encouraged the project to look at direct 
seeding of atriplexwhich looks encouaging. 

On it (orestry reserve, older,S .eter high acacia "as cut baclt 
to 50 c. stu.ps and allowed to natural ly revegetate. 2500 ewes 
and Laabs were grazed on a 10a ha. area fo~ 70 days. According to 
the forestry .anagement, the forage and trees were co.pl.t.ly 
gone when grazing was stopped on "arch 15, 1984. Assuming that 
the ewes weighed 35 kgs., consu.ed dry.atter equal to 3% of their 
body weight daily for 60 days, then the acacia produced about 
1575 kgs. 01 dryaatter per hectare during the period. On /IIay 10, 
1984, regrowth was 18" to 2' in the area. This would indicat. 
that dry.atter vegetative production on accaia .ay b~ adequate to 
be econo.ieal, eve., with high .stabLish••nt costs. 

In ord.r to Isc.rtain the actual value at the acacia or shrubs, 
tt wi lL be neccessary todeteraine it young.r tr.ss c.n b. 
heavi Ly grazed, how often tress can be grazed and if trees can 
sustain high grazing over several tears. Co.paring production 
through actual grazing with costs at plantation establishment, 
including repeated plantings and costs at deferr.ent, wi II be 
necessary to d.ter.in~ econo.it returns to these plantations, and 
this analysis should be undertaken aver the next 5 years. Data 
fro. for est sle r vic e p l aRt it t ion s co u l db. use d fa,. par tot t his 
analysis. 

Th. above eli.ples would indicate the .1nl.ua production required 
to induce far.ers to invest in range .anage.ent. Th. co.pari son 
at the costs and benefits fro. the establish.ent of perennial 
grass in tither one or two' tears effectively shows the difference 
betw.en a 100% probability and it sax probabLiity of a succ.ssfuL 
planting. ALthough this would b. the .ost accurat. way to 
establish the ben.fit strea. required. to cov.r the investll.nt 
costs, a clos••sti.at. can b••ade by dividing tb. cost factors 
by the probability factor b.for~ discounting~ 
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TABLE U I.F.1 

Mt~t:tUING I'EH£IUUAL GRASS, OwE YEAR SEEDING, TWO YEARS DEFERREMENT 
TUtU SI Ai' 0U~RS PER H£CTARE 

Year Filed Costs Variable D~U!rresAent Tobl Discount Present 
Costs Costs Costs Factor worth 

15~ at 23TO 

1 30 !! 55 Y 14 !I 99 ~a7Q -86 

2 14 14 .756 -10.6 

J .657 18.4 

4 

5 

.571 

.497 
16.0 

]j.9 

6 .432" 12.1 

7 .376 10.5 

B .326 9.1
 

9 .284 2.9 

10 .24/ 6.9 

-1.8 

1/ IncluJ~s 2UTU fur spiny c~ctus fence, lUTD for tractor use. 
"'[I FrOlJ Tab1 e 

Es tillW ted -l1s-'k"-g-s-l ive 1aJlIb wi thout project. !I 
CUII~nts: The cash fl ow requi red ~ cover the inves tment costs WQul d be 
2aTo in ye4rs 3·1Q. This required an additional 14kgs of live weight lamb. 
EWQ-l~ub oper~tion feed conversion ratio ot 10:1 requires 140kgs of 
ad&Ji tionl11 useaole drYlIIltU!r per hectare•. 

46
 



AHUUAl GRASS OR lEGUI·£. DUE YEAR 
10 AND 5 YEAR CAPIIAl RECOVERY -

Yelr flxed Costs Variable ileterremcnt Total 
Costs Costs Costs 

1 2'J 55 14 09 

2 

3 

4 

5 .. 
" 6 

1 

8 

9 

10 

10 year Ind 5 yelr clpttll recovery 10 ~ear 
~nual ~Ish rrodu~tlon IncreAse 1 To 

ive we ght 1mb ncrelse 9.5TO 
Addl~tonil drymltter 95kgs 

SEEUltIG. DUE YEAR DEFERREHENT 
TUNISIAN DINARS PlK HlLIAUl 

Ih scount 
factor 

15'. 

Present 
worth 

at 19TO 

Present 
worth 

at 27 TO 

.870 -77.e1 -77.4 

.756 14 .3 20.4 

.651 12,5 17.7 

.571 10.8 15.4 

.491 9.4 13.4 

.43l 8.2 11.7 

•376 7.1 + 1.1 

.326 6.2 

.284 5.4 

.241 4.6 

+1.1 

5 ~jTIi 
13.5To 

1J5kgs 

5 year dis :t. 
Cish flo.. 

10 year disc. 
Cish flow 
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TABLE III.F.3 

JU:~£EUllUA PC~£;tJUAL liHASS, ~O YEARS OF SEEDING, THREE YEARS OEFERKtNtN I 
TUNISiAn UINARS PER ItECTARE 

Y~~r Fi~cd Costs Yaril1bl~ Deterre~nt Total Discount Present 
Costs Costs Costs Factor ...orth 

lS~ ~t ~7TO 

1 JU Jj S5 .Jj 14 Y 99 .870 -86 

2 1'1 ".! 55 14 79 .75ii -tiO 

---- --------------_._--------- 
14 14 .657 - ~.2 

-------------------------------. 
4 •571 32.5 

:.I .497 28.5."

.4-J2 27.6
 

.376 21.4 

a .326 18.& 

----_._------------------------- 
.284 10.1 

l·J .241 14.G 

.379
 

1/ Fencing 2UTD, tractor lUTO 
'U F1"'011' To1 UI • 
'Il Es t. 7kg5 '....n....ve---tilAD ~1 tnaut proJect
!I Tractur 

C~.!!l~~~: ~J lJiuurs ut' eAtrcl prulluctlon will be needed to caver tht! 
dl S, uuu tc~ c;}~n ~1 uw rcqu i rewen ts tu cuvt!r i nves tUlen t cos ts j n yejjrs 
~-lU. Tnls r~qulres 2U.5kgs of liye lawb and 285kgs of additional 
lJsecl~le drYlllclt~r. 
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TABLE III.F.4 

ACACIA OR ';JUtUU$9 1((I~UlIUNlA TWO YEARS OF TRANSPLAl~TlNt4 AWl
 
lllUtl Yi.J\lt~ I.lLF£IUU:MLNf. lU YEAlt R£CUVt:1l~
 

JUiU ~l~; Ull~l{~. PEl{ IlECTAa£
 

Yl:~r Fi AtHol COS ts VJrillbl~ D~ terr.~nr. . Toul Qi SCOWl t Presen t 
Casts Casts Casts Factor ..arth 

15S at 2271D 

20 J50 14 384 .870 -3J4.1 

2 3$0 14 364 .756 -275.2 

3 14 14 .657 ~.Z 

4 .511 129.6 

5 .491 112.8
 

.432 ga.1 

.316 ~5.4 

.32~ 74.0
 

9 .284 ti4.5 

10 .247 ~Q.1 

+1.5
 

Cu"'II~1l n : I f It C&l C t II shrubs wau 1d hlo1we to be pll1n ted two years in orcJc:r to 
~~tJ~TiSlI th~ III11ntlo1tiun, thun an luldltionc11 227TU of productiun Iioulu be 
rl.'llu I rl·tJ ~I.:" ilt:t: t.:.,.u 1R YUlirs "-10 to rccav~r i lives tAlen t cos ts. Th j S 
1'&:~"U:ouuts Ill.'ik.lJs uf 1i'le lciW 0,. 1135kys uf ~rYg.)tter. The latt~r figure 
,IWy UC: ili'Jll I!S acacia ur shrubs, IlcirticuJtlrly cOlWined with other dry forygc 
t~: .UIl 1.1 "'-1 '.'IU· f' ....1 .,n.\' .\0. .. '1 " n u. ............... .,tt. .... _ .. __.... __
1 ..., 



TABLE III.P.S 

ACAC IA UI< ~U(UU~ - UNto Y£AK rW~lJ\Hr ltlli TWO 'fUltS DE,ERREMEfH 
10 YEAIIS Il£CO~£KY 

Y~jjr ~. i .(c.HJ Cu~ ts Vl1rillbll: ~~rrL~ut Tutal Discowlt Pres~nt 

Custs Costs Costs Factor lIorth 
151, at 101 TO 

2 

2U 1) 350 Y 14 

14 

384 

14 

.870 

.750 

-334.1 

-lO.b 

:J .657 66.4 

4 .571 57.7 

5 .491 50.2 

Ii .432 ·~3.li 

7 .376 J7.1
 

.J~ti 32.9
 

'} .,284· 28.7
 

10 .247 24.9' 

- 2.1 

1/ Fencin~ with cactus
 
y t::stillWteu rruaa rc~urts ran'jin'j frOll 3OU-400TD/hectar~
 

CUI••llCmt:i: The acacia ur shrub woul<1 nave to generate l02TO/hectare at 
4aJltion~1 ~rouuct1on in yejjr~ 3-10 to caver ca~it4J costs. This could be 
estimatl:d as 50.5k~s uf ~odjtjQnal live lamb or 505kgs of d~tter. 
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!:. Internal !!l!. 2!. Return Analysis: 

An Internal rate of Return (IRR) was calculated on the Illended 
project to deterlline ehe econollic viab; lity at the investment. 
This analysis was d'one under two scenarios, in order to, test the 
sensitivity of the project to setbacks that .ight be caused by 
such eftects as extrellely low rainfall years. 

Scenados ~ 1 ! ~ .!!.!.!. ~ range Imcrovelllent 

It was assulled that the proj.ect -would .;ntervene on 300 hectares 
per year through 1990, 2000 hec~ares in 1991 " '992, d.ecrease to 
1000 hectares in 1993 and have no intervention~ atter 1994. In 
1987-1988 it was assulled that farllers would begin doing range 
iaprove••nt on sao hectares and this would progressively increase 
to 5000 hectares by 1995 and 10,000 hectares per year through 
year 2000, with 15,000 hectares after that. 

Range illprovement in all cas.s would be 2/3 cOllpletely reseeded, 
with the r'lIainder split betw~en seed application with 
lacarifiag., and r.sting with no oth.r intervention. 

Scenario No.1,--
This Issulled that sucessful interventions would b. SOX in 1984 & 
1985, 60X in 1986 & 1987, 70X';n 1988, and 75~ through 1990. This 
would rise to 8SX atter 1992, where it would rellain constant. 

Scenario No. 2................---_.
 
This assulled only a 50: success in interventions, which does not 
illprove throughout th. period. 

Costs 

Costs of interventions were weighted between the three types at 
interventions. Because it was assu.ed that farraers would not need 
to plant cactus fenc.s or hire guards, these costs were not 
included. Other costs w.r. taken troll thj. Proj.ct cost .stillates 
based on their .xperienc., Ind an additional cost of 14 dinars 
p.r I!.ctar. was .ssuII.d for .ach year the grazing lind wlS 
deferr.d fora ;razin~ while the intervention was being done. 

Project ov.rh.ard costs includ.d the balance at tunds comllitted 
und.r the present project plus S3 lIillion USAID tunds Ind 4 
.illion T~~is1In Dinar GOT funds. In the litter cas. the cost of 
suppl.lI.ntal was deducted, Ind casted out al I net b.n.fit flow 
froa sh••p product1on. Thu. ILL av.rh••d ;oltl, 1nGLud1ng techni
cal Issistance contracts and the s.ed pradur.tion cent.r wert 
tr•• ced .1 ov.rh ••d caltl of the proJ.ct. 

aen.fits 

The n.t gain aSlu.ed to derive fro. feeding supplellental feed, 
1/2 plid by the proj.ct and 1/2 paid by farllers, was calcullted 
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and added to the toal benefit strea~. Additionally, a value was 
added fro~ seed produced at the seed center ~s all seed 
~roduction costs had alre~dy been calculated in intervention 
costs. 

The benefit from range improvement that accured with the project 
was calculated as an average of 300 kgs. dryaatter per hectare 
over non illproved land, which produced meat at a ratio of 10:1. 
The live weight lIeat produced was valued at 2 dinars per ki lo. No 

overhead costs. In the second scenario, the rate drops to 9%. In 

additional value was given for ewes or wool. 

Analysis 

Net bene·fit strealls 
scenario No.1 the 

were ca
cash flow 

lculated 
yi~lded 

tor' both 
a 15: IRR 

scenarios. In 
including all 

both cases the rates are affected by the slow adoption rate 
assulled for the project~ In the first case, only 11S,000 hectares 
would be treated by the end of the analysis period (20 years). In 
the second case, that area is only 70,000 hectares. Accelerating 
this rate, particularly in the early years of the project would 
greatly increase the IRR. However, design .ellbers wIre cautious 
about expect~ng too opto~istic an adoption rate. The extent of 
range illprovellent will probably be 1I0st affected by the 
demonstrated results of intervention. 

In the analysis we have chosen a rather low per hectare dry 
~ a t t e r' 12 rod u c t ion rat e (3 00 kgs I ha.) • Inseve r a l" casest he 
project has already demonstrated higher prodcution, particularly 
on res e ede d l and. Howe v e r, g i ven the wide va ria b i lityin so i l s 
and clillatic conditions, we have chosen Lan average we believe 
is, albeit low, liar. indicative of the entire area. 

By us i ng pro ba b i lit i e s f II r sue Co e s s f u lint .. r 'len t ion we ha v e 
de.onstrated the .ffects of higher costs, lower blnefits, and 
delayed expansion. On the low scale ~e have suggested only one at 
every two years will interventions be successful. On the high end 
we have assuaed only about 4 of every 5 will be successful. This 
should cover the range t"o. extre.ely poor rainfall years to 
quite 1I0derate years. Exceptional years will not only illlprove 
chances of success, but should give .ueh high.r productiond, fferenti a.ls fro. non i~roved lands than we have assu••d. 

No secondary bene ti ts have" been ca l cu Lat ed in the IRR ana l ys ; s. 
It is obvious that considerable benefits wouLd be gained troll the 
reduction in soil loss due to .rosion and water runoff. Social 
benefits gained fro~ illlproving inco~es in the rural areas and 
sLowing the rate of rural to urban .igration are also of extreme 
i~portance to the Gavernllent of Tunisia. Because of no agreed 
upon forllul. tor ca,lculating these secondary benefits, they have 
not been quantified and therefore are excluded fro. the analysis. 
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T~ol. III .. F.i.1
 

TUIISIA IAN&£ RAIA&£RE.r
 

Anticipated Capital Invest.ent 1/-
ICOOO) • D;n~,.s COOO)-USAID USAID GOT Tot.L-

191. 109.5 591 100 1,391 

1915 1503.6 1091 1400 2,491 

1986 1198.5 175 1400 2,275 

1911 923·.9 674 100 1,474 

1911 60.0 44 lOa ·144 

191' 600 2/ 600-
-1/ Includes residual funds fro. original project aLLot.ents 

(11.5 .iLlton and TD 1.8 .tLLion), and n... funds eS3.D 
.iLLion and TD 4.0Rillton) 

-2/ 1981and after &OT expense of 300,000 dinars wouLd be 
required to support a technical staff of avout 20 persons. 
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TABLE III.F.J.2 

TUNISIA WGE HANAGEHEHT 
NON WGE BENEFIIS 

A. FttD BENEFITS 

Feed C08ts-:ProJect Feed Meat Production 
000 dinars :ron; TaDa Dinar. 

1984 33.8 266 26.6 53,200 
1985 85.7 675 67.5 1.35.000 
1986 99.4 783 78.3 1.56,600 
1987 100.6 792 79.2 158.425 
1988 100.6 158,425 
1989 100.6 158,425 

520.1 820,015 

B•. SEED BENUI'l'S 

Tou 

1984 -a -a
198.5 1 6,000 
198.5 .5 15,000 
1986 10 30,000 
1987 15 45,000 
1988 15 45,000 
1989 20 60,000 
1990 20 60,000 
1991 35 100,000 (held C0118ta11t 

afur 1991) 
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